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INTRODUCTION
The ocean provides vital opportunities for sustainable development, and 
can be a catalyst for cooperation that transcends geopolitical tensions. As 
a global commons, the ocean is essential not only for climate regulation, 
renewable energy, food security, human wellbeing, livelihoods and cultural 
heritage, but also for geopolitical stability and international collaboration. 
Sustaining these services requires integrated, science-based approaches that 
bridge actors, sectors and disciplines – recognizing the ocean’s ability to 
deliver co-benefits through transformative solutions that address multiple 
sustainability challenges.

This policy brief promotes integrated and transdisciplinary science to deliver 
actionable knowledge on conserving and sustainably managing marine 
resources. It showcases how collaborative science-driven approaches can 
address multiple priorities, environmental degradation, resource competition 
and asymmetries in governance. Drawing on best-practice examples at 
different scales, the brief illustrates how co-produced science can drive 
holistic solutions, cross-sectoral collaboration and ocean science diplomacy.
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Protecting the ocean is a strategic imperative for promoting global peace 
and cooperation.  Science can provide a platform for building trust and diplomacy, 
and addressing inequalities in access to knowledge, capacity and decision-making. 
Collaborative science in particular can foster mutual understanding, reduce tensions, and 
support fair and equitable participation for inclusive ocean governance.

1
The ocean faces escalating threats from a multitude of co-occurring and 
interacting stressors, pushing it towards critical tipping points.  Through the 
degradation of marine ecosystems, these threats could trigger irreversible changes 
undermining Earth’s stability, with cascading impacts for global climate, food security, 
social equity and human wellbeing. As these pressures intensify, they demand urgent 
action to prevent further degradation of the ocean and its critical role in maintaining 
planetary stability. 

Safeguarding ocean resilience offers a unique opportunity to generate co-benefits 
that address multiple global challenges including climate change, biodiversity loss, 
pollution and poverty. Strengthening ocean health is therefore integral to advancing 
sustainable development, improving social equity and enhancing community wellbeing 
worldwide.

Effective governance and sustainable management require integrated, science-
based approaches that bridge disciplines, sectors and actors.  Within these 
approaches, transdisciplinary, participatory research drawing from diverse knowledge 
systems – including local and Indigenous knowledge – is essential for fostering 
collaboration and innovation, and delivering positive and synergistic ocean health that 
supports societal needs

KEY MESSAGES

Securing the ocean’s role as a foundation for human wellbeing and planetary 
stability requires urgent, coordinated action. In ensuring such action is effective, 
strategic investments in scientific capacity, technology transfer, and the sharing of 
data and knowledge are crucial – especially in the context of a fragmented geopolitical 
landscape with leadership and funding vacuums.
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The ocean plays a vital role in sustaining planetary 
resilience, having absorbed most of Earth’s excess 
heat and roughly 30 percent of anthropogenic carbon 
dioxide (Gruber et al., 2019). However, this buffering 
capacity may become diminished, placing increased 
stress on marine life living under changing conditions.

A myriad of co-occurring and interacting stressors 
threatens marine ecosystems. These range from 
overfishing, pollution, ocean warming, acidification 
and deoxygenation to extreme ocean and climate 
events and emerging activities like deep-sea mining. 
Microplastics and nanoplastics now occur worldwide 
– from deep-sea sediments to marine organisms at
every trophic level – potentially disrupting carbon
cycling and the ability of the ocean to mitigate climate
change (International Science Council, 2023).

An estimated 60 percent of global marine ecosystems 
are already degraded or used unsustainably 
(Buonocore et al., 2021). Stressors are pushing 
the ocean towards multiple tipping points, both 
biophysical – such as potential disruptions to ocean 
circulation (Boers, 2021) – and socio-ecological – 

I. OCEAN AT A TIPPING POINT OR
TURNING POINT?

where degradation threatens coastal livelihoods, 
human wellbeing and the provision of ecosystem 
services (Intergovernmental Science–Policy Platform 
on Biodiversity and Ecosystem Services, 2019). These 
changes have the potential to exacerbate climate 
change in ways that are increasingly difficult to project, 
and to trigger abrupt and potentially irreversible shifts 
(Armstrong et al., 2022). 

The degradation of marine systems is driving 
increasingly severe and uneven socio-economic 
impacts, particularly for coastal and Indigenous 
communities. These groups maintain deep cultural, 
spiritual and economic ties with the ocean, whilst 
being the least responsible for its degradation. Their 
food security, livelihoods and sovereignty are already 
threatened by intensifying ocean-related extremes 
and climate-induced shifts in fish stocks, sea-level 
rise and biodiversity loss (Bindoff et al., 2019). Such 
impacts compound existing inequities, placing socially 
vulnerable populations at even greater risk (U.S. 
Environmental Protection Agency, n.d.). 

These wide-reaching impacts highlight that ocean 
degradation is not merely a localized environmental 
issue, but a global threat to sustainable development 
and the achievement of shared societal goals. As 
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a global commons, the ocean underpins climate 
regulation, cultural heritage, renewable energy, food 
and nutritional security, and overall human wellbeing, 
and is therefore deeply interconnected with nearly 
every major global challenge. This means that 
changes in marine ecosystems – from alterations 
to ocean temperature and salinity to declining fish 
stocks or increased pollution – have cascading 
effects on other systems1. 

However, this moment of global crisis also presents 
an opportunity. Strategic, coordinated investments 
to safeguard, sustainably manage and build the 
resilience of ocean systems can generate significant 
co-benefits to address multiple global challenges 
– from food security, ocean hazard prevention and
mitigation, and biodiversity conservation to health
and equity improvements and global stability.
Integrated, science-based approaches and solutions
bridging disciplines, sectors and knowledge systems
can help deliver such outcomes.

Creating policy frameworks to leverage co-
benefits and address trade-offs

As the ocean faces growing threats to its ability to 
provide essential ecosystem services, efforts to 
ensure its protection and restoration must form a 
foundation for broader sustainable development. 
These efforts require an integrated perspective 
that improves our knowledge on, and accounts 
for the ocean’s role in, climate regulation, food 
and water systems, public health, and social and 
environmental justice. 

They also rely on multi-stakeholder and multi-scale 
collaboration to create a deeper understanding 
of relevant issues and context-specific solutions, 
support inclusive governance and community 
wellbeing, and enhance the capacity of scientists 
and stakeholders. 

The OceanCanada Partnership (Case Study 1) is a 
prime example of such an integrated approach in 
action. 

INTEGRATED APPROACHES FOR 
SUSTAINABLE OCEAN ACTION

CASE STUDY 1: 
Advancing integrated approaches for 
sustainable ocean governance through the 
OceanCanada Partnership

Author: Rashid Sumaila, Institute for the Oceans 
and Fisheries and School of Public Policy and 
Global Affairs, University of British Colombia, 
Canada

Geographical scope: Canada-wide (Arctic, 
Atlantic and Pacific coasts)

Canada, with the world’s longest coastline and 
diverse coastal communities, faces significant 
challenges from climate change (Lam et al., 2021), 
overfishing, habitat degradation, pollution and 
fragmented policies (Sumaila et al., 2024). In 
response, the OceanCanada Partnership (2014–
2022), established a national research network to 
advance knowledge and capacity for sustainable 
ocean governance across Canada’s Pacific, 
Atlantic and Arctic coasts2.

Bringing together more than 100 researchers 
from over 15 institutions, alongside Indigenous 
communities, non-governmental organizations, 
government, industry and local actors, the 
initiative championed an interdisciplinary and 
co-produced approach. This approach integrated 
natural sciences, social sciences, humanities and 
Indigenous knowledge systems across six working 
groups: Fisheries, Marine Spatial Planning, Law 
and Policy, Community Wellbeing, Ocean Data and 
Climate Change, and Knowledge Mobilization.

Key actions included baseline assessments 
of ocean health and community wellbeing, 
development of frameworks to track socio-
ecological resilience, creation of tools like the 
OceanCanada Data Portal, and support for 
Indigenous-led ocean planning and capacity 
building (Harper et al., 2018). Canada’s incoming 
administration adopted policy recommendations 
put forward by OceanCanada researchers (Bailey 
et al., 2016), aligning national ocean policy with 
scientific evidence. 
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1 See the ISC high-level briefing on science-based priorities for UNOC-3: Ocean at a tipping point: Science-based priorities for UNOC-3.  
2 See https://oceancanada.org/.

https://council.science/wp-content/uploads/2025/04/ISC_Science-based-priorities-for-UNOC3-1.pdf
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Despite increasing scientific evidence demonstrating 
the benefits of integrated approaches to sustainability 
challenges (Lah, 2025; Lund et al., 2011), ocean 
governance and decision-making remain largely 
fragmented, failing to adequately address the 
complexity of marine socio-ecological systems and 
the growing pressures they face. In this regard, efforts 
to advance ocean sustainability often encounter 
conflicting objectives across policy domains, where 
measures aimed to achieve one goal may inadvertently 
undermine progress in another. 

These recommendations involved: 

1. Full implementation of the Oceans Act
by establishing Marine Protected Areas
meeting global commitments

2. Stronger protection for endangered marine
species under the Species at Risk Act

3. Restoration of habitat protections under the
Fisheries Act

4. Adoption of a scientific integrity policy
allowing federal scientists to share their
research openly.

Internationally, OceanCanada’s work on 
fisheries subsidies, climate change and high 
seas governance shaped activities of the 
Intergovernmental Panel on Climate Change, the 
Intergovernmental Science–Policy Platform on 
Biodiversity and Ecosystem Services, the World 
Trade Organization, the World Bank and the 
United Nations. The partnership also produced 
more than 440 publications and policy briefs, 
influenced Canada’s Blue Economy Strategy 
and marine spatial planning processes, and 
contributed to training a new generation of 
interdisciplinary ocean researchers (Bennett et 
al., 2019). 

This case study demonstrates that delivering 
effective and integrated ocean governance 
depends on grounding science priorities and 
policy in local realities, making data accessible, 
investing in people – especially Indigenous 
and early-career researchers – embracing 
interdisciplinarity, and building partnerships 
based on trust and respect for diverse knowledge 
systems. 

For example, large-scale offshore renewable 
energy projects are critical for decarbonization and 
advancing progress on climate goals; however, 
these developments can disrupt marine habitats 
and migratory species if not moderated through 
careful planning and consultation (Pelc and Fujita, 
2002). Such overlapping pressures and potential for 
trade-offs illustrate the urgent need for integrated, 
cross-scale and cross-sectoral approaches to ocean 
governance – supported by robust science–policy–
society interfaces at all levels of governance, and 
co-produced, participatory approaches to science. 
A coral restoration project led by Fragments of Hope 
(Case Study 2) demonstrates how such an approach 
can help build community ownership, drive ecosystem 
restoration, revitalize local economies, and foster 
collaboration and shared learning across regions.

CASE STUDY 2: 
Restoring coral reefs and providing 
development co-benefits through Fragments 
of Hope

Author: Michelle Mycoo, The University of the 
West Indies, Trinidad and Tobago

Geographical scope: Laughing Bird Caye 
National Park near Placencia Peninsula, Belize

Coral reefs are vital to Caribbean ecosystems 
and livelihoods, supporting fisheries, tourism, 
coastal protection, medical innovation and cultural 
heritage. Yet, they face mounting threats from 
climate change, plastic pollution, influxes of the 
seaweed Sargassum, and unsustainable fisheries 
and tourism. 

In Belize, the not-for-profit organization 
Fragments of Hope leads community-based 
coral restoration in Laughing Bird Caye National 
Park (LBCNP), which generates USD 5 million 
per annum (Nawaz et al., 2017), and other sites. 
Working with local fishers, tour guides and 
government agencies, the project has re-seeded 
the devastated reefs with genetically robust, 
diverse and resilient corals, enabling research on 
coral bleaching and improving reef recovery. Its 
multi-stakeholder participation has been critical to 
building community ownership and strengthening 
local expertise on restoration.
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Enabling co-production, equity and public 
engagement in ocean science

Scientific research, encompassing natural and social 
sciences, and humanities – as well as interdisciplinary 
and transdisciplinary approaches that bridge diverse 
knowledge systems – is crucial in the transformation 
towards sustainable governance of the ocean. It 
identifies and addresses systemic risks, supports 
early-warning efforts and capacity building, and 
informs inclusive policy frameworks.

However, science remains underutilized, particularly 
in a context marked by increasing geopolitical 
tensions and competition over limited marine 
resources. The persistent disconnect between 
science, policy and society continues to limit the 
uptake of science in decision-making and community-
level action. Bridging this gap is therefore essential 
for more coherent and inclusive ocean governance. 

Since the launch of Fragments of Hope, more 
than 82,000 nursery-grown coral fragments have 
been outplanted in LBCNP. Of these, elkhorn coral 
has survived over nine years, and nursery-grown 
corals over six years – the longest documented 
survival period in the Caribbean – with an 
89 percent survival rate after 13 years. Many 
outplanted corals have successfully reproduced, 
helping restore LBCNP as a vibrant tourism site 
with abundant marine life.

Fragments of Hope fosters regional cooperation, 
through exchanges, training and shared learning 
across the Caribbean. A 2016 workshop in 
Jamaica conducted by the project with the 
University of the West Indies expanded coral 
restoration know-how, and as of 2022, trained 
more than 90 Belizeans. In 2024, efforts shifted 
to the identification of corals and monitoring of 
bleaching in response to intensifying climate 
impacts, with more than 30 Belizeans trained. 

The case study demonstrates the value of a multi-
stakeholder approach in building local support 
and shaping relevant policy. Through regional 
collaboration and knowledge sharing, the project 
has expanded its impact and strengthened 
collective capacity to address shared challenges. 

It also shows how applying science-based marine 
restoration can deliver cross-sector benefits, such 
as revitalizing tourism and fisheries, that align with 
United Nations Sustainable Development Goals. 
Finally, it demonstrates adaptative strategies in 
real time to ever-shifting climate realities.

Photo: Canva
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Practical tools such as the Coastal city Ocean-
bAsed Solution Toolkit for sustainable development 
(COAST)3  can support decision-makers and the public 
in accessing, understanding and applying scientific 
research to real-life problems.

More importantly, a fundamental shift is needed 
in the way ocean science is conducted – moving 
beyond extractive research models and existing 

CASE STUDY 3: 
Engaging voices of the Pacific to deliver 
climate resilience

Author: Steven Ratuva, the University of 
Canterbury, New Zealand; Awnesh Singh, 
University of the South Pacific, Fiji

Geographical scope: Southwest Pacific

The Pacific Islands, bound together by the vast 
expanse of the world’s largest ocean, are on the 
frontline of the climate crisis. Amid this existential 
threat, the region’s peoples – descendants of 
voyagers, oceanic navigators and coastal settlers

A co-produced approach to science provides 
a foundation for more inclusive and adaptive 
sustainability efforts, and ensures that the benefits of 
ocean governance are equitably distributed, fostering 
shared responsibility, ownership and custodianship of 
ocean resources (Caldeira et al., 2025). For example, 
a regional research initiative in the Pacific oceanic 
region (Case Study 3) signifies a landmark synthesis 
of scientific, Indigenous and community-based 
knowledge that redefines how climate change is 
understood, experienced and addressed. This process 
can be facilitated by knowledge brokers and boundary 
organizations, such as regional science-policy 
platforms or transdisciplinary networks that connect 

Photo: Canva

power asymmetries towards more solutions-oriented, 
inclusive approaches that bridge science, policy and 
society (Pendleton et al., 2023; van Noort, 2025). 
In this regard, research should be transdisciplinary 
and co-produced, responding to the complexity of 
challenges relating to marine socio-ecological systems 
and sustainability. 

Such a shift requires the meaningful inclusion and 
participation of diverse actors, including policy-
makers, scientists, Indigenous and local knowledge 
holders, marginalized voices and civil society – at 
every stage of the research process – so that decision-
making processes are more inclusive, integrated 
and just. Additionally, it demands that structural 
inequalities in ocean science, including existing 
disparities in funding, infrastructure and capacities, 
are addressed – and that institutional support for 
transdisciplinary approaches is ensured through 
revised funding practices, evaluation criteria and 
assessment metrics (Kaiser and Gluckman, 2025; 
Österblom et al., 2020).

3 See COAST toolkit.

http://toolkit.dcc-occ.cn/


Democratizing ocean science is another vital step 
towards strengthening its role in society (see Kelly 
et al., 2023a, 2023b; Worm et al., 2021). Citizen 
empowerment, public engagement and science 
literacy, particularly among youth and coastal 
populations, can help counter disinformation and 
misinformation, foster societal understanding of ocean 
challenges, and promote more participatory and 
accountable decision-making. 

Such broad public engagement also supports more 
inclusive approaches to data collection, where greater 
involvement of industry and local communities 
generates more relevant, context-specific data. This, 
in turn, can strengthen scientific models and support 
better ocean management, including by filling critical 
knowledge and data gaps. For example, an initiative 
monitoring the toxic alga Ostreopsis (Case Study 4) 
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CASE STUDY 4: 
Engaging the public and employing citizen 
science to monitor Ostreopsis and protect 
human health

Author: Elisa Berdalet and Magda Vila, Institute 
of Marine Sciences, Spain; Rodolphe Lemée 
and Eva Ternon, Sorbonne University, France; 
Stefano Accoroni and Cecilia Totti, Polytechnic 
University of Marche, Italy; Valentina Asnaghi 
and Mariachiara Chiantore, University of Genoa, 
Italy; Patrizia Borrello and Emanuela Spada, 
Italian Institute for Environmental Protection 
and Research, Italy; Florent Champion and Clara 
Fricano, Secretariat of the RAMOGE Agreement, 
Monaco; Marie-Yasmine Dechraoui Bottein and 
Luisa Mangialajo, University of Côte d’Azur, France

Geographical scope: France, Spain, Italy, 
Monaco, Europe; Mediterranean and temperate 
Atlantic beaches

The marine microalga Ostreopsis, a toxic 
dinoflagellate living on the seabed (Accoroni 
and Totti, 2016), attaches to substrates such as 
macroalgae (Monserrat et al., 2024), creating 
a mucilaginous biofilm. The Ostreopsis genus, 
well known in tropical latitudes, has expanded 
rapidly in recent decades, now reaching temperate 
coastlines in Europe where recurrent summer 
blooms pose risks to human health and marine 
ecosystems (Tester et al., 2020). These recurrent 
blooms are associated with respiratory irritations 
and general malaise for beach users, decreased 
water bath quality and mass mortalities of seabed 
organisms (Berdalet et al., 2022).

In response, scientists from Monaco, France, 
Italy and Spain, coordinated under the RAMOGE 
Agreement4, are working together to harmonize 
sampling and monitoring through a shared 
database and to contribute data to international 
networks5. This will provide improved knowledge 
about Ostreopsis blooms that is fundamental in 
preventing impacts on human health. 

Following recent blooms on France’s South 
Atlantic coasts in 2021, national French authorities 

– are drawing on centuries of cultural ingenuity
and ecological knowledge to forge locally rooted
responses. Across some of the smallest and most
environmentally vulnerable nations on Earth,
Pacific communities are developing adaptive
strategies that blend Indigenous wisdom with
contemporary science.

The Pacific Ocean and Climate Crisis Assessment 
regional research initiative captures the deep 
interconnection between Pacific Islanders 
and the ocean, which serves not only as a 
life source but also as a space of identity, 
innovation and resilience. Bringing together an 
unprecedented network of Pacific scholars across 
disciplines such as oceanography, meteorology, 
environmental studies, Indigenous knowledge 
systems and social sciences, the work provides 
a comprehensive, community-grounded 
understanding of climate change in the Pacific.

Through empirical fieldwork, cross-cultural 
integration of knowledge and engagement 
with grassroots voices, this body of research 
sheds light on how the ocean both shapes and 
supports Pacific responses to climate disruption. 
It also contributes vital insights to regional 
policy, education and global climate narratives, 
demonstrating that sustainable futures for 
Pacific nations must be ocean-centred, culturally 
grounded and driven by the lived realities of those 
who call these waters home.

highlights how public engagement, citizen science and 
accessible tools can enhance early-warning systems 
and generate locally relevant data to address emerging 
threats to ocean health.

4 See https://ramoge.org/en/ostreopsis-ovata-monitoring-programme/.
5 Such as the ICES-IOC Working Group on Harmful Algal Blooms Dynamics. 

https://ramoge.org/en/ostreopsis-ovata-monitoring-programme/
https://hab.ioc-unesco.org/ices-ioc-working-group-on-harmful-algal-bloom-dynamics-wghabd/
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Strengthening cooperation through science and 
shared goals 

The global ocean is interconnected, with processes 
in one region have far-reaching impacts beyond 
national boundaries. Yet, ocean sustainability is often 

3. ADVANCING SCIENCE TO SAFEGUARD
THE GLOBAL COMMONS AND
STRENGTHEN GLOBAL COOPERATION

requested a coordinated research and monitoring 
strategy (Lemée et al., 2023). As a result, 
information is being disseminated through 
outreach activities, as well as in coordination with 
water quality and public health agencies, city 
halls of affected beaches, lifeguards and various 
stakeholders.

Given the rapid growth of Ostreopsis blooms, and 
challenges for large-scale institutional monitoring, 
citizen science has emerged as a valuable means 
to identify at-risk sites. The blooms are easy to 
sample in shallow waters, and Ostreopsis cells are 
easily recognizable under a microscope. Simplified 
protocols using low-cost sampling tools, chip-
portable microscopes and online platforms to 
upload data have therefore been developed for 
public use. Training sessions and field tests have 
shown that citizen involvement can speed up the 
detection and reporting of Ostreopsis blooms, 
with real-time information made available online 
to local stakeholders (Vila, et al., 2022; de Virgilio, 
2021). 

This case study showcases the importance 
of coordinated scientific research and citizen 
engagement in collating ocean observations for 
early-warning systems, targeted research and 
capacity building that respond to emerging threats 
to ocean health.

The co-produced, participatory approaches to 
science described have the power to foster mutual 
understanding, shared ownership of knowledge 
and international collaboration (Cooke et al., 2021; 
Djenontin and Meadow, 2018). By transcending 
sectoral and geopolitical barriers, they can lay the 
foundation for robust, long-term frameworks for 
shared global prosperity. 

challenged by the competing priorities and ambitions 
of neighbouring nations in transboundary contexts 
(Hildebrand and Alnor, 2024). In addition, the scale 
and intensity of ocean use have grown significantly in 
recent years, leading to heightened competition and an 
increased risk of conflicts driven by political, economic 
and social tensions (Blasiak et al., 2023). For instance, 
fisheries-related conflicts have been on the rise since 
2000, driven not just by resource scarcity but also 
by territorial tensions and changing climate and fish 
distributions (Blasiak et al., 2023).

However, humankind’s shared dependence on 
ocean health provides a strong foundation for 
fostering trust, collaboration and diplomacy among 
countries. Protecting the ocean is not only an 
ecological necessity, but also a strategic imperative 
for promoting global stability and cooperation. This 
reality underscores the urgent need for integrated and 
inclusive management, highlighting ocean health – 
and environmental health more broadly – as essential 
for preventing conflict and building peace. 

Unfortunately, efforts towards shared ocean 
governance often overlook deep-seated asymmetries 
of power that marginalize people in the Global South. 
Despite being greatly affected by climate impacts and 
ocean degradation, many nations in the Global South 
are still underrepresented in relevant global decision-
making platforms. Addressing these imbalances is 
critical to fostering genuinely cooperative and just 
ocean governance. 

Amid escalating geopolitical tensions, scientific 
endeavours need to extend far beyond knowledge 
generation. Scientific collaboration can help reduce 
tensions, particularly in regions with shared marine 
resources or territorial disputes – by maintaining 
communication channels, reducing misunderstandings 
and building trust that contributes to regional or global 
stability. For instance, the North Pacific Marine Science 
Organization has facilitated collaboration amongst 
scientists from Canada, China, Japan, Korea, Russian 
Federation and the United States for more than 30 
years, enabling continued data sharing, joint research 
and capacity building. Likewise, the Western Indian 
Ocean Marine Science Association has enhanced 
collaboration among coastal states including Somalia, 
Kenya, Tanzania, Mozambique, South Africa, Comoros 
and others (Blasiak et al., 2023). 

Furthermore, by offering a shared, evidence-based 
foundation, science has the potential to depoliticize 
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Science diplomacy and capacity building for 
equitable ocean decision-making 

Science serves as ‘a key vehicle for benefit-sharing’ 
by enhancing scientific and technological capacity 
and supporting technology transfer, particularly in 
the Global South (Tessnow-von Wysocki and Vadrot, 
2020). But limited access to marine technologies to 
observe, explore, monitor and sustainably manage 
resources leaves vast areas of the ocean unexplored, 
and constrains scientific discoveries and innovation. 
It also reduces the ability of countries in the Global 
South to contribute critical data and perspectives 
to international negotiations (Polejack and Coelho, 
2021), reinforcing knowledge asymmetries, limiting 
the inclusiveness of global ocean governance, and 
ultimately leading to divergent positions that hinder 
progress towards a global consensus. In addition, 
when decisions rely on incomplete data that fail 
to capture the full diversity of marine ecosystems, 
regional challenges and locally grounded knowledge, 
they can lead to ineffective policies, oversights in 
environmental monitoring and missed opportunities 
for sustainable innovation.

CASE STUDY 5 
Supporting global cooperation through 
science – fisheries subsidy reform

Author: Rashid Sumaila, Institute for the Oceans 
and Fisheries and School of Public Policy and 
Global Affairs, University of British Colombia, 
Canada

Geographical scope: Global

Fisheries subsidies can be harmful to the ocean 
if they encourage overcapacity and overfishing. 
Each year, governments spend an estimated 
USD 35 billion on subsidies to the fishing sector; 
of this, USD 22 billion is spent on subsidies 
considered harmful (Sumaila et al., 2019). These 
subsidies serve as a major driver in the depletion 
of marine resources, distorting global markets, 
disproportionately benefiting large industrial 
fleets, and undermining the livelihoods of small-
scale fishers, especially in low-income countries 
(Segerson et al., 2024). 

Through interdisciplinary research, combined 
ecological and economic analyses have provided 
support for equity-based arguments to reform 
fisheries subsidies globally (Sumaila, 2024). This 
led to the development of the Global Fisheries 
Subsidies Database, which categorizes subsidies 
as beneficial, harmful or ambiguous, and simulates 
how they affect the health of fish stocks and 
global economic outcomes (Sumaila et al., 2010, 
2019). As well as supporting policy analysis, the 
research also proposed equitable, sustainable 
and enforceable mechanisms for subsidy reform 
(Schuhbauer et al. 2020).

By collaborating with scientists, trade lawyers, 
diplomats, non-governmental organizations 
(e.g. Oceana and WWF), intergovernmental 
organizations (e.g. the Food and Agriculture 
Organization of the United Nations and the World 
Trade Organization), and policy-makers, the 
subsidies research team ensured that science 
informs critical policy negotiations. For instance, 
the work played a key role in the High Level Panel 
for a Sustainable Ocean Economy, and contributed 
evidence that led to the 2022 Agreement on 
Fisheries Subsidies, which bans certain forms of 
harmful subsidies.

This case study demonstrates the importance of 
interdisciplinary and policy-relevant science in 
addressing complex global subsidy systems and 
challenges. Moreover, it showcases how making 
data accessible can raise awareness among 
policy-makers and empower civil society, resulting 
in more equitable international rules. It also 
demonstrates the value of creating new synergies, 
or amplifying existing relationships and networks, 
to accelerate dialogue and action involving a broad 
range of marine stakeholders.

contentious issues, support constructive negotiations 
and provide a roadmap for long-term, cooperative ocean 
governance (Blasiak et al., 2023). To facilitate these 
efforts, international governance must be anchored in 
inclusive science-policy processes that produce and 
integrate the best available science – alongside context-
specific knowledge and practices to address systemic 
risks, and based on global priorities for sustainable 
management. Recent reform of global fisheries subsidies 
(Case Study 5) illustrates how such interdisciplinary, 
evidence-based inputs can inform policy negotiations 
leading to long-lasting, global impacts.



12International Science Council  
POLICY BRIEF

CASE STUDY 6: 
Enhancing fisheries management and 
maritime security with science and 
technology

Author: Kwame Adu Agyekum, Department 
of Marine and Fisheries Sciences, University of 
Ghana

Geographical scope: West and North Africa

Illegal, unreported, and unregulated fishing poses 
severe threats to marine ecosystems and economic 
stability across West and North Africa (Merem et al., 
2019). The Marine and Coastal Areas Management 
in North and West Africa (MarCNoWA) project 
equips regional institutions with essential geospatial 
tools and training, empowering them to address 
these threats and effectively manage coastal and 
marine resources (University of Ghana, n.d.-a, 
n.d.-b).

Through partnerships with regional actors and with 
support from the African Union Commission and 
the European Union Commission, the MarCNoWA 
project provides essential services that guide fishers 
and fisheries managers to productive fishing areas. 
Utilizing satellite data and information gathered 
through the automatic identification system used 
by shipping, the service assesses various oceanic 
conditions and fishing behaviour. This enables the 
generation of predictive maps highlighting likely 
areas for fish aggregation, particularly for tuna 
species such as skipjack, yellowfin and bigeye 
(Agyekum et al., 2018). 

Fisheries managers rely on these detailed maps 
to strategically plan patrol and surveillance 
activities, ensuring sustainable management 

Strengthening scientific and technological capacity 
is critical for global efforts to monitor and understand 
changes in the ocean, and to create long-term 
ocean resilience. At the same time, empowering all 
countries to engage in and apply scientific advances 
fosters inclusive international collaboration that goes 
beyond global management of the ocean. Realizing 
this potential requires equitable access to marine 
technologies, with science diplomacy playing a key 
role in facilitating access to data and fostering long-
standing partnerships and collaboration among 
nations (Polejack and Coelho, 2021). The Marine and 
Coastal Area Management Project for North and West 
Africa (Case Study 6) exemplifies how this approach 
can work in practice. In particular, it demonstrates the 
impact of strengthening scientific capacity equitably, 
and equipping regional institutions with essential 
geospatial tools and training to enhance their ability to 
effectively manage coastal and marine resources.
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More equitable collaboration on identifying capacity 
gaps and targeting scientific investments requires 
accurate assessments of marine science and 
technology needs. Such assessments are best carried 
out by countries in the Global South with support 
from international organizations, scientific bodies 
and institutions, the private sector and national 
governments (Polejack and Coelho, 2021). 

The Pacific Islands Ocean Acidification Centre (PIOAC) 
exemplifies how targeted partnerships can strengthen 
regional scientific capacity. Established in 2021 and 
led by the Secretariat of the Pacific Community, 
PIOAC provides training and technical assistance to 
address the impacts of ocean acidification across 
the Pacific Islands. Working in partnership with 
institutions such as the University of the South Pacific, 
the University of Otago and the National Institute of 
Water and Atmospheric Research, with funding and 
technical support from the Ocean Foundation and 
the United States National Oceanic and Atmospheric 
Administration, the Centre empowers local experts to 
monitor ocean acidification and apply data for climate 
adaptation and mitigation.

Addressing marine science and technology needs and 
existing asymmetries requires strategic investments 
in scientific infrastructure and knowledge sharing, 
particularly in a fragmented geopolitical context with 
leadership and funding vacuums. In this context, 
decentralized efforts by individual scientists and 
leadership from global science organizations are 
increasingly vital – to fill critical gaps, sustain 
momentum and uphold inclusive international 
collaboration as a cornerstone of resilient and just 
ocean governance.
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•	 Invest in safeguarding ocean resilience and 
integrated science to secure co-benefits that 
strive to achieve global sustainability: Protecting 
ocean health is not just an environmental imperative 
but a strategic investment in global stability and 
human wellbeing. Governments should prioritize 
targeted investments in ocean resilience in order to 
generate or amplify synergies across policy domains.

 
•	 Advance inclusive, transparent and 

participatory governance of the ocean: 
Policy-makers should support mechanisms that 
ensure diverse perspectives, particularly those 
of Indigenous and local knowledge systems, are 
recognized and integrated into decision-making 
processes. Effective ocean governance must 
address power asymmetries and the persistent 
underrepresentation of the Global South in 
global platforms for ocean governance, crucial 
to ensuring equitable and effective international 
cooperation. Governance should build on integrated 
approaches and interdisciplinary collaborations 
that involve a wide range of stakeholders, including 
Indigenous communities, local actors and policy-
makers. Empowering citizens, including youth, 
through public engagement and scientific literacy 
programmes can help counter disinformation, 
foster societal understanding of ocean challenges, 
and promote more participatory and accountable 
decision-making. Such inclusive approaches not 
only improve the legitimacy and effectiveness of 
governance efforts but also help ensure that the 
benefits of sustainable ocean management are 
equitably shared.

•	 Support interdisciplinary and transdisciplinary 
science and inclusive knowledge systems: 
Stakeholders across science and decision-making, 
including research institutions, policy-makers, 
community groups and civil society, must make 
science more accessible, socially embedded and 
directly relevant to decision-makers at all levels. 
Bridging the science, policy and society gap is a 
key prerequisite for effective ocean governance and 
innovation. Funding mechanisms and evaluation 
criteria should support interdisciplinary and policy-
relevant, solutions-oriented research. They should 
also promote a shift towards transdisciplinary 
research, ensuring that marginalized voices are 
included in the research and decision-making 
processes. Additionally, investments should target 
fundamental scientific research as there are still 
areas where knowledge gaps persist.

4. POLICY RECOMMENDATIONS
and conservation of fish stocks. In addition, the 
MarCNoWA project has developed advanced 
monitoring services to detect and respond swiftly to 
illegal fishing activities.

The MarCNoWA project works closely with 
government agencies, environmental groups, naval 
forces, and educational institutions across several 
African countries, including Gambia, Liberia, Sierra 
Leone, Ghana, Benin, Algeria, Tunisia and Nigeria. 
By encouraging the sharing of information and best 
practices, the project supports regional collaboration 
that not only enhances the management of fisheries 
but also fosters trust and shared responsibility for 
protecting marine resources (Ebel et al., 2018).



mobilizing resources from diverse sources, and 
aligning financial flows with priorities outlined in the 
targets of Sustainable Development Goal 14.

• Harness UNOC-3 to strengthen science-
based implementation, partnerships and
accountability: UNOC-3 should serve as a
key platform for inspiring collective action and
international collaboration on ocean conservation,
grounded in the latest scientific evidence. It should
foster an enabling environment where countries
can learn from one another’s implementation
experiences, mobilize science more effectively
to inform decision-making, and catalyse multi-
stakeholder partnerships that accelerate
progress on ocean sustainability. To enhance
the impact of voluntary commitments, UNOC-3
should also provide a mechanism for reviewing
progress, sharing lessons learned, encouraging
collaboration and promoting accountability, thereby
strengthening transparency and trust in global
ocean governance

Safeguarding our shared ocean is central to 
achieving human health and wellbeing, sustainable 
development and global stability. In a period of 
intersecting environmental, social, economic and 
geopolitical crises, integrated and cross-scale 
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5. CONCLUSION

• Leverage science cooperation as a diplomatic
tool to build trust and manage shared
resources: In a context of intensifying geopolitical
tensions and competition for resources, ocean
governance should leverage science as a vital tool
for promoting peace and diplomacy. International
efforts should focus on using collaborative ocean
science to build mutual understanding, foster cross-
border cooperation and address conflicts related to
marine resources. This can also support peaceful
resolution of resource competition in contested or
transboundary marine areas, supporting stability
and equitable participation in ocean governance.

• Prioritize long-term investments in ocean
science and related infrastructure, capacity
building and technology transfer: Governments
and funding bodies must prioritize and increase
long-term financial investments in ocean science,
especially in regions facing high vulnerability
and underinvestment. This includes support
for capacity-building initiatives, enhanced data
and knowledge-sharing systems, expanded
observational infrastructure and equitable
technology transfer. Strengthening scientific
capacity worldwide is essential for informed
decision-making, global consensus and coordinated
action on shared sustainability challenges. In
addition, assessing the financial inputs required
for the conservation and sustainable use of ocean
resources is critical for identifying funding gaps,
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approaches grounded in co-produced, participatory 
science can foster collaborative solutions and long-
standing cooperation – capitalizing on momentum 
generated by the United Nations Decade of Ocean 
Science for Sustainable Development. Through 
leveraging such transformative solutions across a 
range of sustainability challenges, the international 
community has the power to ensure a collaborative, 
equitable and resilient future for our global ocean.
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