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Five key opportunities to enhance the
effectiveness of area-based marine
conservation
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Effective area-based conservation is central in global efforts to reverse marine biodiversity loss and
safeguard ecosystem functioning. Here, we identify five key opportunities to maximize conservation
potential as nations progress towards the Convention on Biological Diversity’s 2030 area-based
management targets. These include enhancing accountability, elevating conservation in spatial
planning, implementing adaptive management, coordinating conservation efforts across scales, and
reconciling design with expected outcomes. Addressing these collectively will advance global marine
conservation and maximize its contributions to biodiversity protection and human society.

Area-based conservation tools, including marine protected areas (MPAs)
and other effective area-based conservation measures (OECMs), play a
pivotal role in safeguarding marine ecosystems and the ecosystem services
they provide1,2. OECMs, such as community-managed fisheries areas in the
Western Indian Ocean, fisheries closures in the northwest Atlantic, or
sustainable use zones in the Seychelles, demonstrate how biodiversity
conservation can be achievedoutside formalMPA systems3–5. Such tools are
now central to global conservation commitments, with the area covered
serving as one of the few quantitative metrics to track progress towards
marine biodiversity goals. However, implementing networks of conserva-
tion measures that are effective, well-connected, representative, and resi-
lient, principles collectively referred to as ecological coherence, remains a
major challenge for ocean governance, particularly when these networks
must also support local communities6 and contribute to a sustainable blue
economy7.

Recent strides have been taken towards defining core principles
for designing effective MPAs8 and OECMs9–14. Target 3 of the Con-
vention on Biological Diversity’s (CBD) Kunming-Montreal Global
Biodiversity Framework (GBF), and the EU Biodiversity Strategy for
203015, both incorporate spatial targets to achieve 30% ocean coverage
in effectively conserved and well-managed areas. Nonetheless, key
opportunities for improvement remain, as the global MPA network
still falls short of maximizing its potential benefits for biodiversity,
climate, and food security16. There also remains uncertainty on how to
apply the effectiveness criteria for OECMs. The few remaining years
leading up to 2030 present a crucial opportunity for capitalizing on the
potential of area-based conservation.

Recognizing this urgency, we identify and address five key opportu-
nities for enhancing area-based marine biodiversity conservation by 2030:
(1) adopt common standards to enhance accountability; (2) elevate
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conservation objectives in marine spatial planning (MSP); (3) plan now
while managing for the future; (4) coordinate to scale up conservation
efforts; and (5) align MPA design with expected outcomes (Fig. 1). These
opportunities were identified through expert knowledge and experience
gathered duringmultiple week-longworkshops held between researchers,
fisheries scientists, government agency representatives, and FAO mem-
bers, as part of the International Council for the Exploration of the Sea
Working Group on Marine Protected Areas and other Spatial Con-
servation Measures. These opportunities build on longstanding ideas but
are framed here as an interconnected set of leverage points that address
recurring challenges preventing marine area-based conservation tools
from reaching their full potential. Rather than offering an exhaustive or
prioritized list, these levers are presented as mutually reinforcing and
interdependent, reflecting that meaningful progress in area-based con-
servation would be best achieved if these elements were collectively
advanced in an integrated manner. Together, these levers have the
potential to strengthen the coherence and effectiveness of MPA and
OECM networks at local, regional, and global scales, maximizing their
contributions to nature and human well-being.

Opportunity 1 - Adopt common standards to enhance
accountability
Acritical challenge to the success of area-based conservation strategies is the
absence of globally-adopted standardized criteria andnomenclature to track
conservation efforts and outcomes, in particular with regard to what should
count towards targets, despite existing available standards8. Indeed, mea-
suring the success of international agreements like the GBF and the Sus-
tainable Development Goals (i.e., SDG 14.5), and ultimately holding
participating nations accountable necessitates clear language, precise defi-
nitions, and comprehensive indicators17.

Currently, area coverage is the only indicator for Target 3 (30% of the
global ocean in effective MPAs or OECMs by 2030), with no required
measure of quality. Despite the lack of defined indicators, effectiveness
remains a key component of Target 3, as emphasized in the CBD Parties’
decision on the definition and characterization of OECMs9. Understanding
the effectiveness of area-based conservation measures is critical as their
capacity to attain intended ecological outcomes is contingent on their level
of protection and the management systems implemented8,18–20. While high
protection yields stronger biodiversity results, this level is often seen as
limiting for local socio-economic interests, leading to the frequent imple-
mentation of lower-protection measures21,22, which are less effective and
thus can reduce public confidence in the capacity of MPAs to deliver eco-
logical benefits (see Opportunity 5). The variable definition and application
of ‘high protection’ between nations complicates consistent tracking and
reporting of conservation progress. Therefore, it is imperative that countries
adopt clear, standardized nomenclature - such as those provided by the
MPAGuide8, complementing the IUCNprotected area categories to ensure
effective monitoring and accountability. However, the inconsistent appli-
cation of both of these classification systems across countries underscores
the ongoing need for clearer global guidance and validationmechanisms8,22.

The European Union (EU) offers a paradigm for area-based con-
servation targets with a two-tier approach, aiming for 30% of EU waters as
MPAs by 2030, with 10% under “strict” protection23. However, despite this
clear framework, its implementation has been inconsistent across member
states22. Over 80%of EUMPAsminimally regulate human activities22, while
86% of EU and UK MPAs allow high-risk fishing activities24, and some
“protected” areas aremore heavily trawled than unprotected zones25.While
the EU defines “strict protection” as “full protection” in principle, with
prohibitions on extractive and other damaging activities26, countries like
France have adopted their own standards (e.g., ‘protection forte’27). Others,

Fig. 1 | Five key opportunities to improve the effectiveness of area-based marine
conservation. All elements were created using Adobe Illustrator and incorporate
open-source graphics and data, including marine protected area shapefiles from the

Protected Planet Database and organism silhouettes sourced from PhyloPic (http://
phylopic.org), licensed under Public Domain or compatible Creative Commons
licenses.
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such as Portugal and Germany, may follow the EU guidelines without their
own formal definitions, while still othersmay be reluctant to implement this
non-binding measure. Lack of uniformity in how protection levels are
applied complicates the ability of countries and international bodies to track
and achieve consistent conservation outcomes.

This variability in the applicationof terms like “strict protection”points
to a broader challenge in global conservation efforts, particularly as nations
work toward commitments under the GBF. While the GBF offers a mon-
itoring framework for evaluating progress, its success relies on Parties
adopting and consistently applying harmonized definitions in their
National Strategy Action Plans. Key barriers include limited technical
capacity to implement consistent classifications, political hesitancy to adopt
stricter or externally defined standards, and the voluntary or non-binding
nature ofmany definitions and targets28,29. As a result, significant divergence
in interpretation persists, undermining both accountability and the com-
parability of national-level reporting. Overcoming these barriers and
adopting universally recognized and validated nomenclature in conserva-
tion commitments would enhance clarity, accountability, and tracking of
biodiversity goals, ultimately strengthening area-based conservation efforts
worldwide.

Opportunity 2 - Elevate conservation objectives in
marine spatial planning
In many countries and regions, marine conservation goals and targets are
distinct from broader sustainable management goals30. There is therefore a
need to identify the trade-offs and synergies between various conservation
measures and the management of sustainable use. On one end of the
spectrum, MPAs are by definition designed to prioritize biodiversity con-
servation. On the other hand, marine spatial planning (MSP) is a govern-
ance process that aims to achieve multiple objectives, such as sustainable
extractive use or energy production (e.g., offshore wind). Although the
overarching societal goals ofMSPare often broader than conservation, these
goals could ideally be supported by measures that synergistically promote
biodiversity conservation (see Opportunity 1). However, because biodi-
versity objectives are rarely integrated into MSP objectives from the outset,
environmental and conservation targets are frequently sidelined, leading to
suboptimal socioeconomic and ecological outcomes31,32 (Opportunity 5).
Policy trends, such as the rapid adoption of Blue Growth initiatives, further
complicate these dynamics by incentivizing economic objectives often at the
expense of long-term biodiversity conservation33. This disconnect reflects
the broader challenge of reconciling CBD GBF targets: while Target 3
mandates the effective conservation of 30% of ecosystems, Target 1 pro-
motes integrated spatial planning to reduce biodiversity loss, and Target 10
encourages sustainablepractices across sectors likefisheries andaquaculture
to enhance biodiversity resilience and long-term sustainability. While these
targets address distinct but related aspects of marine management, their
alignment is often lacking, particularly in the connection between national
MPA designation processes and MSP34. The need to integrate both con-
servation and sustainable use objectives into MSP processes is
recognised31,33,35, and should result in a focus on sustainable use outside of
conservation areas, interdependent with safeguarding and restoring biodi-
versity within them. This integration would lead to better support of global
conservation efforts with conservation-focused MPAs nested within a
sustainably managed ocean, benefiting both ecosystems and people.

The lack of practical guidance on how to integrate ecosystem-based
management principles into MSP processes has recently been addressed
through the provision of comprehensive and operational assessment tools
for ecosystem-based MSP36,37. The EU Marine Strategy Framework
Directive38, for example, underscores the need forMember States to achieve
a “good environmental status” for their territorial waters, relying on robust
MSP processes to address the cumulative adverse impacts of human
activities. Despite its contextual specificity, MSP often employs spatial
zonation schemes that reflect diverse priorities and legally binding sectoral
usage, which entails the prioritization of certain human activities over
others. In practice, many MSP processes lack dedicated monitoring to

evaluate in depth environmental and socio-economic impacts39 and may
overlook how these impacts spread across space and depth40. To effectively
address the gap between biodiversity conservation and other forms of
human activity regulation, it is imperative to position biodiversity con-
servation priorities as a cornerstone of sustainablemanagement, in addition
to being an end unto itself. This entails integrating directed biodiversity
conservation measures, such as ecologically coherent conservation net-
works, into MSP frameworks directly41, alongside regional ecosystem con-
servation measures (e.g., ecosystem-based approaches for management)42.
The integration of core concepts for conservation planning into MSP, such
as spatial planning for ecosystem connectivity in addition to sectoral
management, could leverage these potential benefits to improve system-
wide biodiversity, therebymore effectively aligningwith and contributing to
conservation targets31. This integrated approach can serve to enhance
nature-based solutions that improve environmental conditions while con-
tributing to CBD GBF Targets 1, 3, and 10.

Opportunity 3 - Plan now, manage for the future
Area-based conservation tools, acknowledged for bolstering social and
ecological resilience to climate change43, face a challenge due to their tra-
ditionally static design and legal implementation, which risks diminishing
conservation outcomes as climatic conditions and ecosystems change over
time44,45. While adaptive management is important for ensuring the long-
term effectiveness of conservation measures, practical gaps remain46–48.
These include the significant financial resources required for monitoring
and the development and implementation of adaptive management stra-
tegies that can effectively respond and keep pace with a changing
climate48–50. Even when adaptive management mechanisms are available,
high monitoring costs, difficult-to-detect biological responses, attribution
issues (see Opportunity 5), and delays in translating changes into actions51,
can collectively limit the integration of climate adaptivity into
management52,53. The lack of clear guidance and flexibility in the manage-
ment of protected areas andprotectedarea networks,most often designed to
be static by nature, further constrains adaptivity54,55, leading to reactive
adjustments after failed measures with ultimately higher economic and
social costs, rather than systematic scientific evidence-based modifications.

Though addressing climate change remains a challenge, there are
opportunities for improvement by leveraging a growing field of predictive
tools and adaptive management frameworks46,56. Proactive management
strategies, such as employing scenario planning informed by geophysical,
natural, and social sciences, can help predict future climatic, ecological, and
social conditions, ensuring proposed MPA networks and area-based
management tools remain effective under both present and future
conditions57–59. However, adaptive management in MPAs is often hindered
by rigid legal and institutional frameworks, insufficient funding, and limited
stakeholder consultation55,60,61. A step forward would be to develop adaptive
management principles with concrete actions and objectives co-designed
with resource users and other stakeholders that enable resilience to climate
change, expanding their application from individual to regional networks of
area-based conservation measures. Achieving stakeholder agreement and
regulatory flexibility for adaptive management remains challenging,
requiring structured processes such as MSP (see Opportunity 2) and
ongoing engagement. Greater integration and objective alignment across
scales (see Opportunities 2 and 4) can help enable adaptive governance and
effective conservation.

While complex, these efforts are essential and must occur at spatial
scales matching ecological processes in a rapidly changing environment62.
Balancing the long-term benefits of area-based conservationmeasures with
the ability to make adjustments over time is crucial for enhancing the
conservation value of existing networks63. By integrating adaptive man-
agement principles into area-based conservation networks, managers can
prioritize sitemanagement decisions based on their contribution to broader
regional objectives and the conservation efficiencyof thenetwork, effectively
addressing the scale of changes expected in marine ecosystems due to cli-
mate change and changing human uses. For ecological processes operating
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across jurisdictional boundaries, multi-regional coordination (see Oppor-
tunity 4) becomes critical for ensuring enduring conservation in the face of a
changing climate64. Careful planning, clear objectives, coordination, and a
focus on conservation efficiency can serve to support the resilience of a
changing ocean.

Opportunity 4 - Coordination to scale up conservation
efforts
National efforts to meet global conservation agreements have coalesced in
increasing interest in designating protected areas and identifying OECMs.
However, effective global biodiversity conservation requires more than just
increasing the coverage of conserved areas; it demands strategic coordina-
tion within and across jurisdictions to achieve representativity, replication,
connectivity, adequacy, and ecological coherence64,65. Multilateral Envir-
onmental Agreements (MEAs), such as the CBD, establish transboundary
frameworks that facilitate collective action. The monitoring framework of
the recently adopted GBF emphasizes the need for integrated and coordi-
nated approaches to area-based conservation by requiring Parties to
implement and report on cross-jurisdictional measures9,15. Despite such
overarching agreements, meaningful progress remains hindered by insuf-
ficient practical coordination within and among nations, particularly in
building robust transboundary networks of conserved areas65,66.While some
intergovernmental bodies, such asHELCOMandOSPAR, have successfully
coordinated efforts, there remain opportunities to further strengthen
practical, on-the-ground coordination among existing international net-
works of managers and practitioners67,68. Enhancing coordination between
nations with disparate capacities could yield transformative gains in effi-
ciency and biodiversity conservation69, but care should be given to advance
equity at the same time70. Addressing equity is particularly important, as
poorly implemented MPAs can adversely impact vulnerable communities
and Indigenous peoples through forced removals, restricted access to tra-
ditional areas, or threats to food security, health, and livelihoods71. For
conservation to succeed, these social dimensions must be considered
alongside ecological goals, ensuring initiatives support both biodiversity and
human well-being.

Extending this need for collaboration, the challenge of conservation
coordination now reaches beyond national jurisdictions, calling for collec-
tive action at the scale of ocean basins and shared ecosystems.One emerging
avenue is the Agreement under the United Nations Convention on the Law
of the Sea on the Conservation and Sustainable Use of Marine Biological
DiversityofAreas beyondNational Jurisdiction (BBNJAgreement)64, which
provides a mechanism for enhancing cooperation in areas beyond national
jurisdiction. More broadly, promoting transboundary coordination can
help to address representativity gaps, especially where MPAs and con-
servation efforts are presently biased towards areas with fewer existing
activities, such as parts of the deep ocean or offshore areas (e.g., 40,59,72), as
well as overseas territories73. The current absence of incentives or accounting
mechanisms for coordinating efforts hinders the achievement of repre-
sentativeness and effectiveness (see Opportunity 1) in the global network of
conserved areas, which is a clear component of Target 3 in the GBF.

Enhancing bilateral or multilateral coordination between States and
supranational entities like the EU, along with intergovernmental organi-
zations and regional programs, is essential for operationalizing trans-
boundary conservation. Adequate funding and support for participation in
regional and international forums are needed to enable practical, deliverable
outcomes for conservation planning and practitioner networks. Formaliz-
ing ecological representativity benchmarks globally through a hierarchical
stratification (e.g., Marine Ecoregions74) and reporting for qualitative con-
servation targets is also crucial. Notably, intergovernmental organizations
like HELCOM, OSPAR, and the Barcelona Convention have been estab-
lished to coordinate conservation planning and objectives in European
regions (Baltic,NortheasternAtlantic, andMediterraneanSea, respectively),
showcasing successful intergovernmental planning with established ecolo-
gical coherence assessments75–77. Ultimately, moving from high-level com-
mitments to effective outcomes requires practical coordination,

accountability (Opportunity 1), integration with broader spatial planning
efforts (Opportunity 2), adaptive capacity (Opportunity 3), and equitable
processes (Opportunity 5). Enhancing regional coordination between
national and high seas area-based conservation efforts, particularly in
regions where mechanisms already exist (e.g., OSPAR, regional fisheries
management organizations), represents a significant untappedopportunity.
Such synergy is key to fulfilling the ambitions of the GBF and other MEAs,
ensuring coordinated conservation delivers real benefits for multiple scales.

Opportunity 5 - Align MPA design with intended
outcomes
Despite the established capacity of well-designed, regulated, enforced, and
managed MPAs to deliver social-ecological benefits8 (Opportunity 1),
mismatches can arise between aMPAdesign and the feasibility of obtaining
intended outcomes, especially regarding the recovery of ecosystem com-
ponents, functions, and services. Similarly, there can be mismatches
between the intended outcomes and those that are actually realized over
time. Indeed, the benefits delivered by MPAs depend on multiple factors,
including their design, the socio-economic context in which they are
embedded78, and their management, including planning, monitoring, and
levels of compliance79. While significant recovery can occur post-MPA
establishment, particularly in strictly protected areas8,19, rarely will con-
servation benefit all species or ecosystem components simultaneously –
success is not guaranteed80,81. Further, some ecological and social responses
may be difficult or impractical tomonitor, such as changes in resilience or in
ecosystem functioning82. Public support for area-based conservation fre-
quently hinges on expectations offisheries benefits andhabitat recovery and
often focuses on commercially valuable or charismatic species. Disconnects
between design and expectationsmay lead to a decline in support forMPAs
when specific anticipated outcomes, or the expected outcomes based on
public understanding of MPA benefits, fail to materialize83,84. Ultimately,
overlooking the variation in MPA design, management, and objectives can
lead to overestimating the conservation outcomes of individual MPAs and
the global network as a whole73.

The ability to attribute changes inbiodiversity to the implementationof
conservationmeasures is influenced by various factors. Themagnitude and
rate of change associated with the establishment of anMPAwill be directly
related to how much change in existing pressures follows regulatory
measures72. For instance, MPAs located in areas with prevalent pressures,
such as industrial fishing activities and offshore oil and gas exploration, but
with little regulation of these activities within their borders post-establish-
ment, may yield limited ecological responses, if any, and these responses
may be slow to manifest19. Conversely, MPAs designated in previously
unimpacted regions may show correspondingly minimal change, but are
intended tomaintain the health of existing ecosystems, rather than promote
their recovery or cause change82. Pressures that are not manageable at the
MPA scale, such as ocean warming, pollution, or fishing pressures outside
theMPA,may alter dynamics and constrain envisaged recovery85. Formany
MPAs and networks, there is insufficient data to detect anything but the
most obvious changes (e.g., changes in fish abundance and size), as envir-
onmental monitoring can be logistically and financially prohibitive, parti-
cularly in large or offshore MPAs86. Even when data are available, a
perceived lack of change may occur for features that recover slowly due to
slow growth rates (e.g., cold-water corals) or regime shifts following trophic
group recovery (e.g., large predatory fishes). Moreover, zoning and reg-
ulatory measures within MPAs can add another layer of complexity to the
detection of change, especially for partially protected areas (e.g., variation in
ecological response associated with vertical zonation regimes87).

The apparent gap between design, expectations, and outcome presents
an opportunity for establishing clear, context-specific success criteria that
align with on-the-ground social-ecological contexts88. This approach can
help to ensure that MPA objectives, siting, and funding are tailored to
maximize social and ecological benefits. Achieving this requires consistent
and transparent communication with stakeholders, clearly defining desired
outcomes/objectives and compatible uses in management and monitoring
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plans. Optimizing MPA performance also involves setting realistic expec-
tations, considering social and institutional contexts, and collaborating
closelywith stakeholders89,90. Approaches such asMSP (Opportunity 2), can
facilitate transparent stakeholder communication, integrating diverse per-
spectives into management objectives34, and enhancing the alignment
between MPA design and intended outcomes. Monitoring key indicators
within andoutsideofMPAs is crucial to evaluateprogress towards achieving
ecological and socio-economic objectives, integrating knowledge across
disciplines and MPA planners, managers, and stakeholders91.

Ultimately, scaling up adaptive management (Opportunity 3) and col-
laborative and integrated planning (Opportunities 2 and 4) will be essential
for achieving broader objectives of biodiversity conservation. Additionally,
assessing ecological and human well-being outcomes at the network scale
rather than single sites can also help address potential mismatches between
ecological and socio-economic systems when evaluating success92. Empha-
sizing accessible communication of expected outcomes for ecosystems and
their associated services can also foster a broader understanding of societal
benefits. Finally, incorporating pluralistic values into MPA design con-
siderations and decision-making processes can ensure that diverse stake-
holder perspectives are considered, enhancing support and compliance1,93.

Conclusion
Efforts to mitigate biodiversity loss have increasingly focused on expanding
area-based conservationmeasures, as reflected inkeymilestones such asGBF
Target 3. Despite progress, the global ocean is less than one-third of the way
toward this objective (~8% in 2024)77, providing an opportunity to enhance
the global conservation network and improve the return on conservation
investment. The five interconnected opportunities we outline are presented
as synergistic approaches that, when collectively addressed, can strengthen
effectiveness across scales.We recognize these are not the only challenges or
opportunities in area-based conservation, and that progress will also depend
oncomplementary actions such as addressing external threats, incorporating
ecosystem restoration and conservation stewardship (e.g., 94). By framing
these opportunities as an integrated set, we aim to provide practical guidance
for improving area-based conservation effectiveness, in line with broader
calls for integrated approaches to halt biodiversity loss95.

Fostering coordination across jurisdictions and reconciling MPA
design with intended outcomes remain essential to realizing these oppor-
tunities. Prioritizing equity, by recognizing the responsibility of nationswith
greater resources to support those with less, will be crucial to ensure that
collective efforts, leveraging the opportunities such as those recommended
here, lead to positive biodiversity conservation outcomes.More broadly, this
integrated approach supports a transition fromquantitative target-setting to
effective, coherent, and equitablemarine conservation strategies that benefit
both nature and the communities that depend on it.

Data availability
No datasets were generated or analysed during the current study.
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