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SUMMARY

Marine protected areas (MPAs) are a key conservation tool to meet the objectives of ocean protection pol-
icies. Many MPAs fail to be effective because of too weak levels of protection, and some governments aim
to increase the coverage of fully and highly protected areas within their waters. However, governments
face numerous barriers in translating their commitments into effective conservation measures. Here, we pro-
pose a three-step framework to identify the barriers facedwhen designating and implementing specific levels
of protection and to design an action plan to lever these barriers. Using France as a case study, we found that
differing stakeholders’ perceptions and impaired interaction between stakeholders and decision makers
hamper the transition from ambitions to action. We suggest a two-tiered action plan to address these bar-
riers, acting at both deep and shallow leverage points. Enhancing participation and holding decision makers
accountable for their commitments whilemobilizing financial capital and simplifying governancewill facilitate
the implementation of effective conservation measures with adequate levels of protection.
INTRODUCTION

Marine protected areas (MPAs) are defined geographical spaces

that are recognized, dedicated, and managed to achieve the

long-term conservation of nature.1 Their effectiveness in protect-

ing biodiversity and ensuring ecosystem services provision is

well demonstrated.2–5 Since 1982, governments have used

MPA coverage to set international objectives for the protection

of the ocean.6–8 The 196 Parties of the Convention on Biological

Diversity (CBD, 2010) committed to protecting 10% of their

coastal and marine waters with MPAs by 2020.6 However, as

of August 2022, only 8.13% of the global ocean is covered by

MPAs,9 meaning that the CBD Aichi 11 target to protect 10%

of the ocean by 2020 has not been reached.10

The conservation community argues that both policy commit-

ments on MPA implementation and their effective establishment

should be improved. With the increasing rate of biodiversity and

ecosystem function loss through overfishing, sea-use change,

species invasion, pollution, and climate change,11 the scientific

community has called for an upgrade of marine conserva-

tion.12–14 Some scientists argue for the need to cover a larger

portion (20%–50%) of the ocean with MPAs.15–17 Others,

demonstrating that most of the documented benefits of MPA

stem from MPAs with no extractive activities,3,18–22 highlight

the need to distinguish between different levels of protection of
One Earth 5, Septe
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MPAs, based on the restrictions they impose.22,23 The highest

levels of protection (i.e., fully and highly protected areas, which

strictly restrict extractive activities within MPA boundaries),

should be implemented more widely to sustain marine biodiver-

sity and ensure ecosystem services provision.10 For instance,

maximum fisheries benefits occur when at least one-third of an

MPA is fully protected.10,24

This call to upgrade marine conservation was heard by many

governments, which have committed to protecting larger por-

tions of the ocean with higher levels of protection. More than

100 countries have voluntarily committed to protecting 30% of

the ocean by 2030,25 and at least 16 have called for this protec-

tion to be fully and highly protected MPAs.26 In its 2030 Biodiver-

sity Strategy, the European Union (EU) stipulates that, out of the

30% of its seas that must be protected, one-third must be under

‘‘strict protection.’’27 To reach such targets, considerable prog-

ress needs to be made. Fully and highly protected areas are lag-

ging behind lower levels of protection, such that only 2.4% of the

global ocean is covered by these levels of protection.28 For

example, in the Mediterranean Sea, less than 0.3% of the basin

is covered by fully or highly protected areas.29 In the northeast

Atlantic Ocean, less than 0.003% of the OSPAR regional sea

convention area is covered by fully or highly protected areas.30

When moving from theoretical commitments to actual

designation and implementation of protection-level-specific
mber 16, 2022 ª 2022 The Authors. Published by Elsevier Inc. 987
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conservation measures, governments may face several chal-

lenges. However, these challenges remain poorly known. The

lack of political will or the lack of resources are often pointed

out as barriers to implementing restrictive MPAs. Yet, to our

knowledge, no published study has demonstrated what are the

barriers and levers to designate and effectively implement highly

and fully protected MPAs over less protected MPAs. In addition,

stakeholders’ perception on the type and weight of barriers that

hinder the designation and implementation of effective MPAs

may differ according to MPA protection levels. If some barriers

are common across the types of MPAs, then the levers to re-

move these barriers can be protection-level specific. The lack

of knowledge on the potential barriers to MPA implementation,

on how they are perceived by stakeholders, and how to lever

them hinders the development of comprehensive action plans

to achieve protection-level-specific MPA targets.

Here, using a social-ecological approach informed by studies

on sustainable futures31–35 and transformative changes,34,36–40

we developed a framework allowing the identification of the

key barriers and levers to the implementation of specific levels

of marine protection. This framework aims to identify stake-

holders’ perception of what actions (and their respective

leverage points) should be prioritized to ensure the effective

designation and implementation of highly and fully protected

MPAs. We use France as a case study to illustrate the potential

of our framework, but it is applicable at different geographical

scales and it can target different groups of stakeholders, which

makes it useful for any country engaged with increasing its

MPAs level of protection. This framework is solution oriented—

it provides keys to achieving MPA targets.

A framework to achieve protection-level-specific
targets
We present a framework articulated into three steps. Each step

aims to address a challenge faced through the process of trans-

lating government commitments into the designation and the im-

plementation of specific levels of marine protection. For conve-

nience, we refer to this process as MPA implementation

throughout this perspective. All together, these steps should

help to guide the identification of barriers and their relative

weights specific to each level of protection, to select suitable le-

vers to overcome these barriers, and to prioritize those levers as

part of an action plan.

Step 1: Identification of barriers and levers

The first challenge addressed by our framework is the lack of

knowledge of the potential barriers theMPA implementation pro-

cess may face, and the actions needed to address them (i.e., the

levers). To identify these potential barriers and levers, we recom-

mend carrying out a review of the gray and scientific literature.

The review can aim to gather a list of the barriers that can be

faced and the levers that can be used when implementing con-

servation measures in general. Then, the lists of levers and bar-

riers can be refined usingmore context-specific scientific or gray

literature (e.g., practical reports from regional MPA implementa-

tion), depending on the frame of the study. Interviews with

different stakeholders may also be carried out. At this point,

the barriers and levers should be considered hypothetical, and

their validity for specific levels of protection is assessed in the

following step.
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Step 2: Assessment of barriers and levers

The second challenge to address is the lack of knowledge of how

parties involved in MPA implementation themselves apprehend

potential barriers and levers. Our second proposed step consists

of collecting stakeholders’ perception of the identified barriers

and levers. This can be done via direct or online surveys. One

or more groups of stakeholders, or MPA experts, should be tar-

geted and specifically contacted to participate in the survey. The

number and type of levels of MPA protection one wishes to

investigate should be chosen and explicitly defined in the survey.

We recommend using the levels of protection defined in the new

MPA guide10 because they are clearly defined and the associ-

ated social-ecological benefits are known. Surveys should be

semi-structured, with close-ended and open-ended questions,

and include three elements: (1) an evaluation of the intensity of

each proposed barrier for each level of protection of interest,

(2) a selection of the levers that can help overcome the barriers

independently of the level of protection, and (3) the possibility

for the respondents to add additional barriers and/or levers.

Ideally, multiple stakeholder groups at different geographical

scales (e.g., regional and national) should be surveyed. The re-

sults of the different groups could then be analyzed to identify

potential synergies across groups and scales that could consti-

tute levers for MPA implementation.

Step 3: Definition of an action plan

The third challenge addressed is the development of an opera-

tional action plan to implement targetedmarine protection levels.

This last step is designed to define pathways toward successful

implementation while accounting for the specific barriers and le-

vers to achievement. The first two elements of the survey (i.e., the

rating of the intensity of the barriers and the matching of the le-

vers with the barriers) can be analyzed quantitatively. This anal-

ysis helps to determine whether the barriers differ according to

the level of protection considered. The predominant barriers

for each protection level should be identified. This analysis also

allows for the determination of the scope of action for each lever

(i.e., what barriers each lever can be used for and whether some

levers can address more barriers or stronger barriers than

others). Barriers and levers may also be grouped according to

the component of the social-ecological system they act upon

(e.g., the ‘‘resources’’ or the ‘‘users’’). The third element of the

survey (i.e., the provision of additional barriers and levers

through an open-ended question) can be analyzed qualitatively.

The analysis should sort out whether the new contributions are

providing new barriers or levers and which component of the so-

cial-ecological system they act upon. The aim of those analyses

is to prioritize the barriers that should be levered first to trigger

positive feedback loops on other barriers. The identification of

such pathways should then be translated into an action plan

that clearly states the priority actions needed for implementing

the marine protection levels of interest.

Illustration of the framework: France as a case study
To show the potential of this framework, we trialed it by focusing

on the case study of French MPA experts. France, the second

largest exclusive economic zone, including its overseas terri-

tories, has its own MPA coverage objectives. It aims to place

30% of its waters within an MPA, including one-third in strong

protection.23,41 The timeline to achieve this has been postponed
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multiple times. At the 2020 International Union for Conservation

of Nature (IUCN) world conservation congress, French President

Emmanuel Macron also established a specific target for the

French Mediterranean: 5% of its waters shall be strongly pro-

tected by 2027. With its 631 designated MPAs, France has

already reached its 30% coverage target, but France faces chal-

lenges in operationalizing its protection-level-specific target

because fewer than 1.6% of global French waters and 0.1% of

French Mediterranean waters are fully or highly protected.18,28

France thus appears to be a good case study for understanding

the barriers to strong protection implementation over moderate

protection and for identifying the pathways to overcoming these

barriers.

We used our framework to identify the barriers and levers to

the implementation and effective management of MPAs for

two categories of levels of MPA protection: moderate and strong

protection. We define an effective management, sensu Hock-

ings,42 as one that sets objectives and that ensures appropriate

design, processes, and actions to deliver on these objectives.

We defined strong protection as non-extraction areas or areas

where only light extractive activities are allowed and moderate

protection as areas where protection measures exist but where

the majority of extractive activities are allowed. These definitions

correspond, respectively, to the highest protection levels (full

and high protection) and lowest protection levels (moderate

and poor) defined in the MPA guide.10

While our framework can be applied to many different stake-

holder groups, we chose to focus here on MPAs experts: people

working on or within MPAs and hence directly linked with their

implementation and management. Given their high hierarchical

position within their organization, these experts have an overall

view of the topic that allows them to make assessments that

are not based on single personal experiences. In the following,

we present and discuss our results for French MPAs.

Potential barriers and levers
On the basis of a literature review of scientific and gray literature,

we compiled a list of 12 barriers and a list of 11 levers applicable

to the French context (Table 1). The barriers are sorted into three

groups according to the characteristics of the social-ecological

system they refer to.36,43

d Barriers linked to the stakeholders’ system of values and

their objectives and perceptions that underlie the decision

making within the system, herein named ‘‘intent barriers’’

d Barriers linked to the way MPAs are implemented and

function through their governance regime and institutions,

herein named ‘‘governance barriers’’

d Barriers linked to the resources available and necessary to

the implementation and functioning of an MPA, herein

named ‘‘resource barriers’’

Experts’ assessment
Of the 239 MPA experts we reached out to, 53 took part in the

survey. A total of 81% of the respondents were working in asso-

ciations, academia, or government. Most of the experts from

fishing, tourism, and shipping sectors did not respond

(Figures S1–S3; Table S1). The influence of the sector of activity

of the respondents on the answers was not supported statisti-
cally (F(5) = 2.32, p = 0.06), indicating that the score assigned

to the barriers by an expert cannot be predicted looking solely

at his or her sector of activity. However, descriptive analysis re-

vealed diverging answers between certain sectors of activities.

For example, 50% of experts from the government did not

consider ‘‘knowledge’’ as a barrier (i.e., they stated that the bar-

rier is non-existent; 0 score), while 89% of the researchers as-

sessed ‘‘knowledge’’ as being a barrier (i.e., they stated that

the barrier is weak, medium, or strong [scores 1, 2, or 3, respec-

tively]). For the barrier ‘‘common standard,’’ none of the experts

working in an association opted for the 0 score, whereas 38% of

the MPA managers did (see section below for the full list of

barriers).

With that in mind, the results presented below should be re-

garded as based mainly on the perspective of MPA experts in

academia, associations, and government.

The mean level of agreement of the respondents across all of

the barrier’s questions was 52% (SD = 7.81). For the barriers

‘‘knowledge,’’ ‘‘common standards,’’ and ‘‘monitoring,’’ the level

of agreement fell below 50%: 43%, 42%, and 37%, respectively.

The level of agreement was positively correlated with the inten-

sity of the barrier assessed (R = 0.72, p < 0.001) (i.e., the respon-

dents tend to agree more on barriers with high intensity than on

barriers with lower intensities) (see Figure S3).

Overall, the intensity of the barriers across protection levels

did not differ significantly (F(11) = 1.3, p = 0.22). The level of pro-

tection alone did not have a significant effect on the intensity

scores (F(1) = 2.83, p = 0.09). This indicates that barriers were

not necessarily more intense in strong protection than in moder-

ate. However, importantly, the intensities of the barriers were

statistically different from one another (p < 0.01). This is true

for both moderate protection (p < 0.01) and strong protection

(p < 0.01). This means that some barriers represented more

important obstacles than others and that this relative intensity

of the barriers was not the same according to the level of protec-

tion considered (Figure 1, left).

The most intense barriers in strong protection were the

‘‘different and potentially conflicting perceptions of MPA bene-

fits’’ (‘‘perception’’) and the ‘‘lack of prioritization of the conser-

vation measures by the decision makers’’ (‘‘policy’’). In contrast,

the ‘‘lack of scientific knowledge’’ was assessed as the least

intense barrier for both strong andmoderate protection (Figure 1,

left). These results are consistent with the increasing recognition

that a major barrier to conservation implementation and success

is not the lack of knowledge in the natural sciences,72 but rather,

the human behavior and support toward conservation mea-

sures.56,73–76 The results on the groups of barriers further illus-

trate this finding and differentiates between the dominant bar-

riers faced in strong and moderate protection. In strong

protection, the ‘‘intent’’ barriers significantly prevailed over ‘‘re-

sources’’ barriers and ‘‘governance’’ barriers (p < 0.05). In addi-

tion, ‘‘intent’’ barriers were significantly more intense in strong

protection than in moderate protection (p < 0.05), while ‘‘gover-

nance’’ and ‘‘resources’’ barriers were equally and less intense,

respectively, in strong protection compared with moderate pro-

tection (Figure 1, right).

Ives and Kendal77 showed that the value systems of stake-

holders shape their perceptions of conservation measures.

This is consistent with our results showing that the ‘‘intent’’
One Earth 5, September 16, 2022 989



Table 1. List of the potential barriers and levers to MPA implementation and effectiveness

Barriers and levers Definitions

Governance barriers

Administration complexity and length of administrative procedures for the creation of MPAs, their development,

obtaining funding, etc.44–46

Common standards lack of common standards on the definition of an MPA and the levels of protection46,47

Delimitation lack of clarity in geographic delineation and overlapping regulatory frameworks45,48

Regulatory framework difficulty for managers to make the regulatory framework evolve due to a lack of decision-making

or legal prerogatives46

Resource barriers

Information lack of information to the public or local stakeholders on the role and objectives of MPAs45,49,50

Capital lack of financial or human capital45,51

Knowledge lack of scientific knowledge in natural sciences and/or human and social sciences45,52,53

Monitoring MPAs are not adequately monitored on a long-term basis54

Intent barriers

Participation not all stakeholders are involved in management and/or do not have the same influence in

decision making44,51,53,55

Perception different and potentially conflicting views of the socioeconomic and ecological costs and

ecological costs and benefits of MPAs56–59

Policy the use of MPAs as a conservation tool is not a political priority44,46

Redistribution existence of ‘‘losers’’ and ‘‘winners’’ after the establishment of MPAs, restricted or expanded

activities, lack of compensation measures, etc.60,61

Levers

Adopt binding regulations (regulations) enact rules that clearly define prohibited activities and the actors involved44,45,62

Develop education on the marine

environment (education)

training on the ecological and socioeconomic issues of the marine environment, in schools,

in universities, and for professionals33,45,63

Design MPAs as an investment

opportunity (investment)

think of MPAs as capable of generating economic benefits by developing long-term

financing strategies45,52,55,64

Encourage transfer of skills between

professionals (skills transfer)

strengthen the continuous training between the different professions of the sea45,52,55

Encourage stakeholder consultation

(consultation)

consult with stakeholders to determine the socioeconomic effects of strong protection,

for the establishment of strategies, objectives, and regulations45,55,65

Further communicate about the role

of MPAs (communication)

develop a clear, long-term communication strategy to promote the results of the researchers’

work and raise awareness of the benefits of MPAs45,49,65–67

Increase and sustain the MPA budget

(budget)

increase and sustain the MPA budget68,69

Merge overlapping areas and regulatory

frameworks (merge)

unify overlapping tools in the same territory (e.g., within the same MPA or coherent sector)45

Promote collaboration between groups

of stakeholders (collaboration)

encourage actors to work toward the implementation of common objectives45,55,65

Promote participatory research

(participatory research)

include non-scientists in MPA research processes (e.g., encourage collaboration between

researchers and users in data collection)45,70,71

Standardize management and monitoring

indicators (standardization)

use scientifically robust and standardized protocols and standardize monitoring systems45

For each barrier and lever, a succinct definition is presented, aswell as references fromwhich they are derived. Barriers are grouped in three categories

according to the component of the social-ecological system to which they refer (governance, resources, and intent; see experimental procedures).
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barrier group and the ‘‘perception’’ specific barrier both demon-

strate the same behavior, being considered, relative to other bar-

riers, as more intense in strong protection than in moderate pro-

tection. Perceptions of conservation management and

outcomes determine stakeholders’ support for the implementa-

tion of conservationmeasures.78 In turn, stakeholders’ support is

key to implementing conservation measures and ensuring the

success of MPAs through time.56,79 Thus, these results, consis-

tent with previous studies, highlight the potential challenges
990 One Earth 5, September 16, 2022
France may face in translating its commitments to implement

strong protection into a reality.

The additional barriers suggested by 12 experts (out of 53) in

an open-ended question further defined where the barriers

occurred in the process to translate a national strategy into im-

plementation. The experts mostly mentioned barriers that inter-

vene upstream of the decision to establish strong protection

measures (Table 2). The barriers occurred at places where stake-

holders (i.e., people who can be affected by MPAs) and the



Figure 1. Intensity of barriers to marine protected area (MPA) designation and effective implementation per protection level according to
French MPA experts
(Left) Ranking of the barriers according to their assessed intensity by MPA experts for moderate and strong protection. The arrow displays the barriers’ intensity
(mean of the Likert scores, ranging from 0 to 3, assigned to each barrier by the respondents) in strong and moderate protection. Barriers are defined in Table 1.
(Right) Ranking of the barriers’ group according to their intensity for moderate and strong protection. The arrows display the intensity of the groups, which
corresponds to the mean of the Likert scores assigned to the barriers belonging to each group in strong and moderate protection. Intent barrier intensity is
significantly higher in strong protection than in moderate protection (F(1) = 2.68, p = 0.46). In strong protection, intent barrier intensity is significantly higher than
governance and resources intensity (F(3) = 2.68, p < 0.001). In moderate protection, there are no statistical differences between the groups of barriers (F(2) = 0.57,
p = 0.57).
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decision makers (i.e., people who decide on national strategies

and are responsible for implementation actions) are involved or

should be involved—for example, during participation and

stakeholders’ engagement processes (Table 2).

With the open-ended question, experts mentioned the ‘‘fear of

the ministry of defense to see their activity hindered by MPAs’’

(asMPAs can restrict military exercises), the ‘‘important lobbying

of the fishing industry against strong protection blocking the de-

cision-making process,’’ and the ‘‘gap between the short-term

considerations of elected decision makers and the long-term

conservation objectives’’ (Table 2). These results illustrate how

the different considerations of stakeholders and decisionmakers

impede the translation of French national strategy into effective

decisions to implement conservation measures. The implemen-
tation of French MPAs often spans large periods of time (over 16

years for the IroiseMPA44), which can encompass local elections

and change of state government. In France, the implementation

of MPA is led by the central government, mandating a commit-

tee, here referred to as decision makers, to orchestrate the

consultation of local stakeholders and politicians for the defini-

tion of the MPA and its management plan. Facing opposition

and conflict between actors, it is common that local politicians

and decision makers, bound by the short-term considerations

of the electoral system they work in, do not take a stand for

strong protection.44 During the implementation of the Gironde

Estuary and Pertuis Sea MPA, the fear of not being re-elected

drove the local politicians to position themselves against the im-

plementation, in support of certain groups of stakeholders who
One Earth 5, September 16, 2022 991



Table 2. Summary of the barriers identified by the respondents in the open-ended question

Expert activity Cited barrier Related barrier Where it occurs Target

Administration lobbying of the economic actors of the sea

blocking decision-making process or

downwarding initial ambitions

participation upstream decision

making

interaction between stakeholders

and decision makers

Administration the Ministry of the Armies’ fear of the

impediment of strategical defense activities

perception upstream decision

making

stakeholders

Association

or NGO

poor listening to the actors in the field participation upstream decision

making

interaction between stakeholders

and decision makers

Association

or NGO

lack of knowledge of local and national

elected politicians on biodiversity issues

knowledge upstream decision

making

decision makers

Administration low solicitation of European funds capital downstream decision

making

decision makers

Association

or NGO

short-term political mandates impede

decision making for long-term goals

administration – governance framework

Association

or NGO

complexity of quantitative politics rather

than qualitative

administration – governance framework

MPA manager imposed job caps despite the available

budget or the potential of these jobs to

raise additional funding

administration – governance framework

Administration integrate national objectives into the

activities of regional decision makers

(French prefects) by means of instructions

from the state and by taking into account

the work done to implement these

objectives in their evaluation

policy upstream decision

making

decision makers

For each answer, we indicate where it occurs in the decision-making process, what component of the social-ecological system is targeted, and to

which previously identified barriers or levers it refers.
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were more powerful than others.80 Similarly, for the implementa-

tion of the Iroise MPA48 and the Moorea MPA network,81 local

politicians used their position against the MPAs, as proposed

by the government bodies, to gain votes from reluctant stake-

holders. Furthermore, decisionmakersmandated by the govern-

ment are also influenced by this electoral system: the Gironde

Estuary and Pertuis Sea MPA was suspended for 3 years when

the government changed in 2012.80 Consistent with our results,

these examples highlight how influenceable local and central

government representatives can be.

Moderate protection, however, encounters ‘‘resources,’’

‘‘intent,’’ and ‘‘governance’’ barriers with no significant predom-

inant intensity (p > 0.05) (Figure 1, right). As moderate protection

is already widely implemented in France,18 these barriers most

probably occur downstream of the decision to implement mea-

sures and relate to the way this implementation is being done.

Based on the proposed 11 levers detected through the litera-

ture review (Table 2), we requested that the MPA experts link the

levers to the barriers that they felt could contribute to over-

coming them. Spider diagrams were used to examine the levers

in relation to each barrier (Figure 2).

For each barrier, themajority of the experts (>80%) selected at

least one lever that could contribute to address it. For all of the

barriers, except ‘‘redistribution,’’ at least one lever was selected

by more than 50% of the respondents. For the ‘‘redistribution’’

barrier, 49% of the respondents selected the lever ‘‘promote

collaboration between groups of stakeholders’’ (Figure 2). This

indicates that the tools to lever barriers to conservation imple-

mentation were well identified by the experts. Here, we show
992 One Earth 5, September 16, 2022
how to enact them to lever barriers to strong protection imple-

mentation.

Meadows38 and Abson et al.36 ranked the social-ecological

system’s characteristics to their potential to trigger systemic

change when targeted by actions. They distinguished the

‘‘shallow leverage points,’’ where intervention is easy to imple-

ment but triggers little change throughout the overall system,

from ‘‘deep leverage points,’’ where change is more difficult to

implement but may trigger an overall shift of the system. Relating

this theory to our barrier groups, we determined that ‘‘intent’’

was the deepest system’s characteristics (i.e., they have the

largest scope and highest potential to trigger change), followed

by ‘‘governance,’’ while ‘‘resources’’ system’s characteristics

were the shallowest (i.e., they represent more specific or sectoral

leverage points).

Dominant barriers to strong protection, intent barriers, are

linked to characteristics of the social-ecological system

described as deep leverage points by Abson et al.36 They relate

to the system of values of the stakeholders. Manfredo et al.82,83

showed that these values cannot be changed by straightforward

measures. They are deeply rooted in stakeholders’ culture and

other underlying mechanisms. Jentoft et al.84 suggested that,

further than perception, it is the images that are deeper ‘‘repre-

sentations of what people believe, what they perceive could

happen, and what they think should be,’’ which stakeholders

have of MPAs that can constitute a barrier to their implementa-

tion. These images stem from people’s experiences—from

what they have heard through different media and peers—and

they guide people’s reactions and support for MPAs. The



(legend on next page)
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Table 3. Summary of the levers identified by the respondents in the open-ended question

Expert activity Cited lever Related lever Where it occurs Target

Administration initiate dialogue at very early stage to

find acceptable compromises and

common ground

consultation upstream decision

making

interaction between stakeholders

and decision makers

Administration work on how to convince economic

stakeholders about the long-term benefits

they could foster from marine protection

communication upstream decision

making

stakeholders

Association

or NGO

reference MPA by using international

impact-based classification system to

monitor international commitment

achievement

standardize upstream decision

making

decision makers

Association

or NGO

from the outset, set up a concerted,

multi-stakeholder dynamic

consultation upstream decision

making

interaction between stakeholders

and decision makers

Association

or NGO

change generations of decision makers

and ways of thinking

perception upstream decision

making

decision makers

Association

or NGO

establish a more equitable weighting

between representatives of economic

sectors and those of environmental and

social issues within national and regional

governance bodies

consultation upstream decision

making

interaction between stakeholders

and decision makers

Association

or NGO

follow the MPA development roadmap to

respect the initial commitments in the

long term

monitoring upstream and downstream decision

making

decision makers

For each lever, we indicate where it occurs in the decision-making process, what component of the social-ecological system is targeted, and to which

previously identified barriers or levers it refers.
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multiplicity and potential incompatibility of these images can

represent a barrier to MPA implementation and effective man-

agement.

In the survey, some of the answers provided by the experts—

‘‘poor listening of the actors in the field’’ and ‘‘unequal weight of

the stakeholders in the participation process’’—suggested that

action should be taken at the level of the interaction between

stakeholders and decision makers (Table 2). Levers identified

by the experts for intent barriers are ‘‘encourage stakeholder’s

consultation,’’ ‘‘further communicate on the role of MPAs,’’

and ‘‘promote collaboration between groups of stakeholders"

(Figure 2). These results are consistent with Jentoft et al.,84 sug-

gesting that to lever barriers linked to the multiplicity of deeply

rooted images, communication between stakeholders and deci-

sion makers should be improved through interactive processes.

During the implementation process of the Gironde Estuary and

Pertuis Sea MPA, stakeholders from different backgrounds

found the chance to get to know one another and exchange

about their activities. This was perceived as a successful part

of the consultation and probably contributed to the more peace-

ful exchanges throughout the MPA implementation process.80

However, during the implementation of Moorea’s MPA network,

few stakeholders participated in the consultation. Tensions be-
Figure 2. Scope of action of the levers to overcome the barriers toMPA
MPA experts
Each chart shows, in gray, the frequency (in percentage) at which the lever (title o
experts. The black line shows the average frequency of selection of each barrier o
the extremity the gray polygon is, the more experts selected the lever to addres
indicates that the lever is more often selected to address the barrier considered th
area, the larger the scope of action of the lever over different barriers. The graphs
See Table 1 for definitions of the barriers and levers.
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tween the different stakeholders and decision makers increased

throughout the MPA design and implementation process, lead-

ing to downward revision of the objectives, going from planned

fully protected MPAs to moderately protected MPAs.81 Under-

standing better the different MPA images, where they come

from, and what they convey will help resolve potential conflicts

around French MPA implementation and management and

hence enhance the decision-making process.

Moreover, experts pointed out in the open-ended question

that ‘‘short-term political mandates hinder decision making for

long-term goals’’ and suggested to ‘‘integrate national objec-

tives in regional decision makers evaluation,’’ to ‘‘follow the

MPA development roadmap to fulfill the initial commitments in

the long term,’’ and to ‘‘reference MPA using international

impact-based classification systems to monitor international

commitment achievement’’ (Table 3). These answers suggest a

need for trustworthy and transparent institutions. In addition,

Jentoft et al.84 showed that perceived MPA images depend on

the people conveying them. This strengthens the need for reli-

able institutions and decision makers who carry MPA images

supporting their implementation in France.

Acting on shallower leverage points, which are linked to gover-

nance and resources, was found to have the potential to trigger
implementation andmanagement effectiveness according to French

f each spider plot) was chosen for each barrier (around the spider plots) by the
ver all levers (i.e., the line is the same over all of the spider plots). The further to
s the corresponding barrier. When the gray polygon exceeds the black line, it
an on average any other lever for that same barrier. The wider the gray polygon
are ordered by average selection frequency of the lever over all of the barriers.
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positive feedback loops fostering strong protection implemen-

tation.

Although not predominantly for strong protection, governance

and resource barriers were cited by some respondents in the

open-ended questions (Table 2). These barriers impede decision

making (‘‘complexity of quantitative policies rather than qualita-

tive’’ and ‘‘lack of knowledge of local and national elected politi-

cians on biodiversity issues’’). They also alter the implementation

of themeasures once the decision has beenmade (‘‘low solicita-

tion of European funds’’ and ‘‘imposed job caps in spite of the

available budget’’). The lack of financial and human capital was

assessed as the third most important barrier to strong protection

(Figure 1, left), and ‘‘increasing the MPA budget’’ was assessed

as the lever with the widest scope of action (Figure 2). Because

they affect both the decision making and the actual establish-

ment, levering these barriers has the potential to bring about

change at the scope of the entire system. Resources can be

used as tools to directly change deeper components of the sys-

tem throughdirect incentive for stakeholder’s change of behavior

and change of social norms.85 Indirectly, resources can trigger

profound change in the system through positive feedback loops.

Humanandfinancial capital influenceMPAeffectiveness,86 anda

positive perception of ecological effectiveness is correlated with

social support for strong protection. We suggest that strong

stakeholder support for protection and conservation policies

would have the power to change policy priorities, which would

result in allocating more resources to French strongly protected

MPA implementation.

Similarly, a simplified governance framework and good man-

agement can lever perception barriers, foster support, ease de-

cision making, and ensure conservation success. Levers chosen

to address governance barriers such as ‘‘merge overlapping

areas and regulatory frameworks’’ (Figure 2) and ‘‘offer adminis-

tration frameworks that are more flexible, allowing more societal

responsibility’’ (Table 3) suggest that simplifying the governance

framework would facilitate stakeholder’s engagement, hence

assisting in decision making and implementing strongly pro-

tectedMPAs. Thus, resources and governance can be strong le-

verages in triggering the transformation of the entire system.

On the basis of experts’ answers and recommendations from

the literature,68,87 we propose key actions to use resources and

governance as levers to efficiently engage changes in France.

Action plan
Based on our results from French MPA experts and the literature

on the best practices for MPA implementation and manage-

ment,88 we propose a two-tiered action plan to minimize barriers

to the implementation of strong protection levels in FrenchMPAs

(Figure 3).

First, we propose actions at deep leverage points—for

example, targeting stakeholders’ and decision makers’ sys-

tems of value, their objectives, and the image they have of

MPAs. French MPAs are intrinsically linked to central govern-

ment power.48 Although the initial intent to implement an

MPA can result from a local initiative, it is the Ministry of the

Sea that orchestrates the consultation process through a state

committee. Local stakeholders are designated and invited at

the convenience of the committee to choose the design and

management plan of the MPA. Eventually, the final decision
regarding the MPA designation and management plan lies

with the Ministry of the Sea.80,81 On the basis of our results

and on previous research, highlighting the importance of partic-

ipatory process in decision making89–91 and the failures due to

poor participation framing,92–94 we propose an enhanced

participatory process beyond simple consultation. For stake-

holders with different perspectives and decision makers to

come to a decision on implementing strong protection, a

fair and transparent participation process should be

established. Stakeholders should be engaged at the very

beginning of the design of goals and measures for the imple-

mentation of national commitments and throughout the deci-

sion-making process. The role of stakeholders in the participa-

tory process and their influence on the output of the decision

should be made clear to avoid frustration and misunder-

standing (Figure 3).

Furthermore, on the basis of the MPA experts’ answers to the

survey, we advise acting at the level of decisionmakers. We sug-

gest that local politicians and national decision makers’ achieve-

ment toward the implementation of national and international

commitments should be evaluated with the use of international

and scientifically supported indicators. These indicators should

be publicly shared and understood (Figure 3).

Second, we suggest actions at shallower leverage points—for

example, targeting governance systems and resources allo-

cated to the implementation of strong protection downstream

of the decision process. As suggested by Sala et al.,52 we pro-

pose using financial resources as a way to change social per-

spectives on conservation directly through incentives and indi-

rectly through compensations of the short-term loss. In

addition, we advise reforming the governance framework to

make it more accessible to stakeholders (Figure 3).

Scope and conclusions
Our case study on French MPAs, with the assessments

of French experts working in research, government, and associ-

ations, demonstrates the potential of our framework to address

challenges faced to operationalize protection-level-specific tar-

gets into effective conservation measures. Going through the

three steps of our framework, we revealed key barriers to the im-

plementation of MPAs in France, andwe designed an action plan

to achieve 10% coverage of fully and highly protected MPAs in

France by using the most effective levers.

Moving beyond moderate protection already in place in

France and in many places around the world4 will require

levering barriers undermining the process to translate interna-

tional and national conservation strategies into concrete

measures. The application of our framework to the case of

France highlights the need for dual action both at the level of

deep-seated barriers and at the level of more superficial bar-

riers of governance and resources to see the implementation

of strong marine protection emerge. Implementing fair, trans-

parent, and equitable collaborative actions will facilitate the

integration of stakeholders’ images of an MPA and facilitate

the interactions between stakeholders and decision makers.

In conjunction with these measures, actions targeting re-

sources and governance have the potential to lever barriers

at different levels in the system through positive feed-

back loops.
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Figure 3. Proposed two-tiered action plan to remove barriers to implementation of MPAs of strong protection on the basis of French MPA
experts’ assessment
First, we propose actions at deep leverage points that target stakeholders’ and decision makers’ systems of value, objectives, and perceptions upstream of
decision making. Second, we suggest actions at shallower leverage points that target governance systems and resources allocated to the implementation of
strong protection downstream of the decision process.
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This framework could be applied in future studies surveying

multiple groups of stakeholders at multiple geographical

scales—for example, targeting different specific MPAs and

surveying local and governmental stakeholders. This could

help to further determine the barriers to strong protection imple-

mentation by investigating stakeholders’ dynamics at different

levels of the decision-making process.

This perspective builds on scientific work to achieve conser-

vation implementation through a social-ecological approach.

Our perspective goes further in proposing a framework to tackle

the challenges faced when operationalizing protection-level-

specific targets. This ‘‘per-level-of-protection’’-specific

approach is key to achieving conservation targets that acknowl-

edge the need of higher levels of protection. Thus, our proposed

framework should be of interest to all countries engaged in

increasing the levels of protection of their waters by designating

new fully and highly protected MPAs or strengthening their exist-

ing MPAs to full and high protection.
EXPERIMENTAL PROCEDURES

Resource availability
Lead contact
Further information and requests should be directed to the lead contact, Mar-
ieke Schultz (marieke.schultz@imbrsea.eu).
996 One Earth 5, September 16, 2022
Materials availability
This study did not generate any new materials.
Data and code availability
With respect to the EU General Data Protection Regulation, answers of the
survey cannot be publicly shared; thus, the dataset resulting from the
survey cannot be published with this article. No new code was used in
this study.

Identification of barriers and levers
To complete the first step of our framework, we reviewed the scientific and
gray literature. We extracted the barriers and levers identified in the Assess-
ment of the National Strategy for the Implementation and Management of
MPAs between 2012 and 2020 carried out by the consulting firm ACTéon45

at the request of the French Office for Biodiversity, a French government
agency. We analyzed barriers and levers identified by scientists and non-
governmental organizations (NGOs) in the broader context of conservation im-
plementation and effectiveness, both terrestrial and marine. We retained bar-
riers and levers that were applicable to the French context, which is a wealthy
democracy in which a national conservation strategy has already been devel-
oped.We compiled two lists, one for the barriers and one for the levers, andwe
provided a definition for each item.

Assessment of the barriers and levers
In the second step of our framework, we collected French MPA experts’
perceptions through an online survey that we designed. The survey was
sent to a pool of n = 239 experts (researchers, MPA managers, government
and local authority administrators, administrators in associations and
NGOs, professionals of the fishing and tourism industry, and private consul-
tants in MPA management). In the survey, the respondents mentioned their
sector of activity (see Notes S1–S3 for further details on the survey pro-
cedure).

mailto:marieke.schultz@imbrsea.eu
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The survey provided the aim of the study and the definition associated with
the levels of protection considered. Strong protection was defined as non-
extraction areas or areas where only light extractive activities are allowed.
Moderate protection was defined as areas where protection measures exist,
but where the majority of extractive activities are allowed. These definitions
correspond, respectively, to highest protection levels—full and high protec-
tion—and lowest protection levels—moderate and poor—defined in the
MPA guide.10

The survey breaks down in three parts. First, the experts assessed the inten-
sity of the proposed barriers, in strong protection and in moderate protection,
by using a four-point Likert scale (the barrier is non-existent, 0; weak, 1; me-
dium, 2; or strong, 3). Second, the experts were asked, for each of the 12 bar-
riers, to select among the 11 identified levers the one(s) that could help address
it. They had the option to choose ‘‘none of these levers can address this bar-
rier.’’ Third, the experts could mention additional barriers and/or levers in an
open-ended question.
Definition of an action plan
In the third step of our framework, we analyzed the results of the survey to
design an action plan for the implementation of strong MPA protection in
France.
Quantitative analyses were carried out for the first two parts of the survey as

follows. Likert scores assessing barrier intensity were treated as a continuous
variable.95 The influence of the variables—respondents, barriers, and protec-
tion level—on the scores assigned to the barriers were assessed through
ANOVA. Variability linked to inter-individual respondents’ effect was ac-
counted for by carrying out repeated-measures ANOVA. The level of agree-
ment among the respondents on the barriers’ intensity was assessed using
the consensus measure proposed by Tastle and Wierman.96 Barriers were
then grouped using a factorial analysis according to the social-ecological sys-
tem’s characteristics theorized byOstrom,43 Abson et al.,36 andMeadows38 to
define the groups. Ostrom43 theorized a general model of a social-ecological
system with four core subsystems: resource units, resource system, gover-
nance systems, and users. Meadows38 identified 12 leverage points, places
within a system on where to act to transform the system, and hierarchized
them according to their capacity to trigger change within a system when
targeted by an action. Abson et al.36 classified these leverage points into
four categories based on the characteristics of the system to which they refer:
parameters, feedback, design, and intent. We adapted these categories to
classify our barriers into four groups.
The scope of action for each lever was assessed by calculating the mean

frequency of selection of a leverage for a barrier. Open-ended questions
were analyzed thematically following an inductive approach to sort out the an-
swers according to whether they are providing barriers or levers. Then, we
determined where in the social-ecological system these barriers and levers
were occurring, whether they relate to previously identified levers and barriers,
and in which manner.
Using these analyses and scientific literature, we designed an action plan to

clearly indicate which levers should be actioned in priority to ensure the imple-
mentation of strongly protected French MPAs.
SUPPLEMENTAL INFORMATION

Supplemental information can be found online at https://doi.org/10.1016/j.
oneear.2022.08.007.
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Supplemental Notes. Survey Procedure. Related to the “Step 2: 
Assessment of the Barriers and Levers” subsection of the Experimental 
Procedures 
 
Note S1. Context  
 
To investigate the barriers and levers to strong protection within French MPAs, we surveyed French experts. The 
survey was thought out by a scientific committee convened for the Future Earth research initiative. The scientific 
committee revised and validated the identified 24 barriers and levers, as well as the survey design and the 
targeted sample of experts. The survey was designed using Google survey to ensure respondent’s anonymity 
and ease of use. The experts targeted were researchers, MPA managers, managers in associations, NGOs, 
people working for the government or local authority, professionals of the fishing industry and consultants in MPA 
management. The survey was sent individually via e-mail to 239 experts. The respondents were informed about 
the purpose of the survey, their rights to withdraw their answers and to be updated on the processing of their 
answers. In accordance with the European General Data Protection Regulation (GDPR), the answers to the 
questionnaire cannot be disclosed outside the strict context of the study. For this reason, the raw data cannot be 
made available publicly.  
 
 

Note S2. Email sent to the experts 
 
(Originally in French) 
 
Subject: MPA Questionnaire - Future Earth SC Ocean 
 
Dear Sir/Madam, 
 
 
The Science-Based Pathways for Sustainability initiative of the Future Earth international research program aims 
to foster integrated approaches to the United Nations Sustainable Development Goals (SDGs). It is based on a 
series of studies and working groups involving a variety of stakeholders that explore different options to move 
towards the environmental goals of the 2030 Agenda.  
 
 
As part of this initiative, the French office of the Future Earth secretariat has convened a scientific committee to 
conduct a study on barriers to the establishment and effective management of marine protected areas (MPAs) 
in France and the levers of action that would overcome them in order to achieve targets of the SDG 14 "conserve 
and sustainably use the oceans", including target 14.2 "manage and protect marine and coastal ecosystems", 
and target 14.5 "preserve at least 10% of marine and coastal areas". 
 
 
We would like to benefit from your expertise on marine and/or MPA issues and would be very grateful if you could 
complete the following anonymous survey before January 22, 2021 (15 minutes maximum): click here to access 
the questionnaire. Your answers will feed the study of the scientific committee.  
 
 
We thank you in advance for your contribution. 
 
 
 
Clément Brousse, for the scientific committee of the study on French MPAs: Victor Brun, 
Joachim Claudet, Philippe Cury, Françoise Gaill, Thomas Lamy, Pascal-Jean Lopez, Marie-Alexandrine Sicre 
 
 
Clément Brousse 
Science Officer, Paris Hub 
Future Earth Secretariat 
www.futureearth.org 
 
 
 

Note S3. Survey Script 
 
(Originally in French) 

 

http://www.futureearth.org/


This questionnaire is intended to feed into a study on barriers to the implementation and effective management 
of marine protected areas (MPAs) in France, carried out as part of Future Earth’s Science-Based Pathways for 
Sustainability initiative. It is anonymous and will take about 15 minutes. 
 
There are blockages (obstacle) and levers (actions to address an obstacle) to the establishment of marine 
protected areas. The aim of this survey is to determine whether the barriers and levers are dependent on the 
level of protection considered (strong or moderate protection). 
 
In the context of this questionnaire, "strong protection" means non-extraction zones or zones in which only light 
extractive activities are authorised. Moderate protection" refers to areas where protection measures exist, but 
where the majority of extractive activities are allowed. 
 
For more information on the Science-Based Pathways to Sustainability initiative, please visit: 
https://futureearth.org/initiatives/earth-targets initiatives/science-based-pathways/ This questionnaire is 
anonymous. To exercise your right of withdrawal or for any ques- tions about the processing of your data, you 
can contact xxxx@xxxxx.fr. Visit the cnil.fr website for more information on your rights. 
 *Compulsory 
 
* Before starting, please fill in your field of activity: 
 
Only one answer is possible. 
 
 
1. Association or NGO 
2. Administration or community 
3. MPA manager 
4. Fishing or aquaculture professional Research and education 
5. Tourism and nautical activities 
6. Maritime industry 
7. Other : 
 

1. Intensity of barrier to moderate protection 
"Strong protection" refers to non-extraction areas or areas where only light 

extractive activ- ities are allowed. Blockages are obstacles to the establishment and 

effective management of MPAs in France. 
 

* For each of the blockages listed below, please identify whether, in your 

opinion, the blockage is weak (1), medium (2), strong (3) or not a blockage (0) at 

all to strong protection. Only one answer is possible. 
 
 

1. Administration: Complexity and length of administrative 

procedures for the creation of MPAs,their development, obtaining 

funding, etc. 
2. Regulatory framework: Difficulty for managers to make the 

regulatory framework evolve due to a lack of decision-making or 

legal prerogatives. 
3. Knowledge: Lack of scientific knowledge in natural sciences 

and/or human and social sciences humanities and social sciences. 
4.  Delimitation: Lack of clarity in geographic delineation and 

overlapping regulatory regulatory frameworks 
5. Information: Lack of information to the public or local 

stakeholders on the role and objectives of MPAs. 
6. Capital: Lack of financial or human capital. 
7. Participation: Not all stakeholders are involved in management, 

and/or do not all have the same influence the same influence in 

decision making. 
8. Perception: Different and potentially conflicting views of the 

socio-economic and eco- logical costs and ecological costs and 

benefits of MPAs. 
9. Policy: The use of MPAs as a conservation tool is not a political priority. 

10. Redistribution of benefits: Existence of "losers" and "winners" 

after the establishment of MPAs: restricted or expanded 

activities, lack of compensation measures, etc. 
11. Common standards: Lack of common standards on the 

definition of an MPA and the levels of protection. 
12. Monitoring: MPAs are not adequately monitored on a long-term basis. 



 
 

2. Intensity of barriers to strong protection  
 
You are now asked to answer the same questions as before, but this time for moderate protection. Moderate 
protection’ covers areas where protection measures exist, but where the majority of extractive activities are 
permitted. 
 

* For each of the blockages listed below, please identify whether, in your 

opinion, the blockage is weak (1), medium (2), strong (3) or not a blockage (0) at 

all to moderate protection.  Only one answer is possible. 

 

1. Administration: Complexity and length of administrative 

procedures for the creation of MPAs, their development, 

obtaining funding, etc. 
2. Regulatory framework: Difficulty for managers to make the 

regulatory framework evolve due to a lack of decision-making 

or legal prerogatives. 
3. Knowledge: Lack of scientific knowledge in natural sciences 

and/or human and social sciences humanities and social 

sciences. 
4. Delimitation: Lack of clarity in geographic delineation and 

overlapping regulatory regulatory frameworks 
5. Information: Lack of information to the public or local 

stakeholders on the role and objectives of MPAs. 
6. Capital: Lack of financial or human capital. 
7. Participation: Not all stakeholders are involved in management, 

and/or do not all have the same influence the same influence in 

decision making. 
8. Perception: Different and potentially conflicting views of the 

socio-economic and eco- logical costs and ecological costs and 

benefits of MPAs. 
9. Policy: The use of MPAs as a conservation tool is not a political priority. 

10. Redistribution of benefits: Existence of "losers" and "winners" 

after the establishment of MPAs: restricted or expanded 

activities, lack of compensation measures, etc. 
11. Common standards: Lack of common standards on the 

definition of an MPA and the levels of protection. 
12. Monitoring: MPAs are not adequately monitored on a long-term basis. 

 
 
 

 
 

3.  Links between blockages and levers to marine protected areas in France 
 
Levers are actions that allow an obstacle to be completely or partially addressed. For each of the blockages 
assessed in the previous questions, we seek to identify the corresponding levers. 
 
* For each blockage, please choose the corresponding lever(s) in your opinion. 
 
Several answers are possible. 
 
 

1. Administration: Complexity and length of administrative procedures for the creation of MPAs,their 
development, obtaining funding, etc. 
(a) Adopt binding regulations 
(b) Design MPAs as an investment opportunity 
(c) Further communicate about the role of MPAs 
(d) Develop education on the marine environment 
(e) Encourage transfer of skills between professionals (f) Encourage stakeholders’ 

consultation 
(g) Promote participatory research 
(h) Promote collaboration between groups of stakeholders 



(i) Merge overlapping areas and regulatory frameworks 
(j) Standardize management and monitoring indicators 
(k) None of the above 

2. Regulatory framework: Difficulty for managers to make the regulatory 

framework evolve due to a lack of decision-making or legal prerogatives. 
[the options a to k are repeated] 

3. Knowledge: Lack of scientific knowledge in natural sciences and/or human and 

social sciences humanities and social sciences. 
[the options a to k are repeated] 

 
4. Delimitation: Lack of clarity in geographic delineation and overlapping regulatory regulatory 

frameworks. 
 
[the options a to k are repeated] 
 

5. Information: Lack of information to the public or local stakeholders on 

the role and objectives of MPAs. 
[the options a to k are repeated] 

6. Capital: Lack of financial or human capital. 
[the options a to k are repeated] 
 

7. Participation: Not all stakeholders are involved in management, and/or do 

not all have the same influence the same influence in decision making. 
[the options a to k are repeated] 
 

8. Perception: Different and potentially conflicting views of the socio-economic 

and eco- logical costs and ecological costs and benefits of MPAs. 
[the options a to k are repeated] 
 

9. Policy: The use of MPAs as a conservation tool is not a political priority. 
[the options a to k are repeated] 
 

10. Redistribution of benefits: Existence of "losers" and "winners" after the 

establishment of MPAs: restricted or expanded activities, lack of 

compensation measures, etc. 
[the options a to k are repeated] 
 

11. Common standards: Lack of common standards on the definition of an 

MPA and the levels of protection. 
[the options a to k are repeated] 
 

12. Monitoring: MPAs are not adequately monitored on a long-term basis. 
[the options a to k are repeated] 
 
 
 

 

4. Open-ended Question 
Would you like to mention other barriers and/or levers to be taken into account? 
 
If you would like to be kept informed of any follow-up to the survey (publication of a report or organisation 
of a feedback workshop), please fill in your e-mail address. 
 
 
Thank you very much for the time you have given to this survey! 
 
 

  



Supplemental Figure and Table Related to the “Illustration of the 
framework” section and “Expert’s assessment” subsection 
 

 
 
 
Figure S1. Response Rate per Sector of Activity. This graph represents the rate of response 
given to the survey by sector of activity. 239 MPA experts were reached out personally through 
email, 53 responded. 
 
 
 
 

 
Figure S2. Sector of Activities of the experts reached for the survey. This graph represents 
the distribution of the respondent according to their sector of activity.  



 
Figure S3. Level of Agreement of the experts on the intensity assessment of the barriers. 
 
Table S1. Sector of Activity of the Respondents 
 

Sector of  Activity Number of  Respondents 

Research and Education 19 

Association and N.G.O. 14 

Government or Local Authority 

MPA Managers 

10 

7 

Private Consultant 2 

Professional in Fishing Industry 1 

Tourism Sector 

Maritime Transportation 

0 

  0 
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