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Abstract. The Ocean plays a central role in regulating climate, sustaining biodiversity, and supporting human
societies, yet it is experiencing increasing environmental change driven by human activities. The Starfish Barom-
eter provides an annual, science-based synthesis of global Ocean-related developments. It does not generate new
data, but brings together already available siloed information. It is structured around five interconnected di-
mensions — the five arms of the Starfish: Ocean state, human pressures, societal harms, protection efforts, and
opportunities for humanity. This article presents the second edition of the Barometer, released each year on World
Ocean Day (8 June). In the 2026 Barometer, key highlights confirm the consequences and intensification of hu-
man pressures on the Ocean. Global sea-level rise and Ocean warming are accelerating; the number of identified
threatened marine species continues to rise, and the level of threat they experience is intensifying. Over 84 %
of global coral reefs are at risk, exposed to bleaching-level heat stress. Annual plastic waste generation reached
130 million t, with up to 10 % potentially reaching the Ocean. Global shipping emissions remain stable indicat-
ing limited decarbonization progress. Economic losses from tropical storms and floods were particularly high in
2024, illustrating how human pressures are translating into material costs for societies. Geopolitical instability
has increased maritime insurance costs, and half of the social cost of climate change falls on the Ocean economy.
Major in-situ ocean observing systems are shrinking reducing Ocean protection capacity. In parallel, protection
efforts continue to expand. Stronger protection rules for rays and sharks have been adopted, reflecting gradual
progress in conservation ambition. A treaty for the High Seas has been adopted, providing a legal framework
to protect and govern the Ocean. More than 2000 Ocean startups worldwide are also contributing to innovation,
with a growing will for sustainable Ocean development and Ocean-focused environmentally beneficial invest-
ments. Taken together, these signals show a growing gap between increasing human pressures on the Ocean and
the efforts being made to protect it and drive change. While governance frameworks, financial commitments, and
innovation ecosystems are advancing, current trajectories remain insufficient to meet global biodiversity, climate
and Ocean sustainability objectives, as reflected for example in SDG 14, the link to other SDGs, and related in-
ternational frameworks (von Schuckmann et al., 2020). By compiling robust, evidence-based information within
a consistent annual framework guided by international and multidisciplinary expertise, the Starfish Barometer

provides a transparent and evidence-based foundation to support accountability for a sustainable Ocean.

1 Introduction

The Ocean is essential to life on Earth. It regulates the cli-
mate, sustains biodiversity, supports livelihoods, and shapes
cultures worldwide. But it is undergoing rapid changes
driven by human activities, with consequences for both ma-
rine ecosystems and human societies. Keeping track of these
changes and their socioeconomic implications, and making
them understandable beyond scientific and expert communi-
ties, are a growing need.

The Starfish Barometer was established to address this
need by providing a yearly synthesis of the most recent, ro-
bust, and evidence-based scientific knowledge on the Ocean
for a broad audience. This article presents the second edition
of the Starfish Barometer, published on World Ocean Day
(8 June), one year after its initial release (Lévy et al., 2025).
While the first edition marked the creation of the Barome-
ter, this new edition confirms its role as a recurring tool de-
signed to update, year after year, information on the state of
the Ocean and on its interactions with Humanity.

Indeed, the Starfish Barometer adopts a perspective cen-
tered on the interdependence between Humanity and the
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Ocean. Human activities generate pressures on the Ocean,
but also drive protection efforts. In return, the Ocean provides
essential benefits to societies while also posing risks and con-
straints. By presenting these interactions in a balanced and
integrated manner, the Barometer aims to support informed
public understanding and long-term engagement with Ocean
issues.

An annual update is essential. The Ocean’s state, the pres-
sures it faces, and the efforts to protect it evolve continuously,
as do scientific understanding and governance frameworks.
Over the past year, new evidence, assessments, and policy
developments have refined our knowledge of Ocean changes
and their implications. The Starfish Barometer aims to cap-
ture these developments in a consistent way from one year to
the next, contributing to a sustained narrative on the impor-
tance of the Ocean for society.

The Starfish Barometer does not generate new data. In-
stead, it brings together evidence-based information already
published and validated in the peer-reviewed scientific lit-
erature as well as in institutional and international reports.
Its added value lies in synthesizing this dispersed knowledge
into an integrated overview, while keeping in sight the tar-
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gets identified under the United Nations Sustainable Devel-
opment Goal dedicated to the Ocean, SDG 14 (UN, 2015).
The Barometer is designed for a non-specialist audience —
including policy makers, educators, civil society actors, and
the general public — while remaining grounded in established
scientific evidence.

This second edition provides an overview of the infor-
mation released in the year following the previous Starfish
Barometer. It highlights key developments and new infor-
mation, focusing on global rather than regional informa-
tion, and on historical changes, current status, and ongoing
trends, rather than future projections. The selection of Ocean-
related developments — ranging from updated scientific find-
ings to governance and policy milestones — is not exhaus-
tive, but reflects globally relevant signals based on the best
available updates or new knowledge at the time of publica-
tion. This article provides the peer-reviewed scientific foun-
dation underpinning the release of the 2026 Starfish Barom-
eter to the general public and all stakeholders, scheduled on
8 June 2026 (http://www.starfishbarometer.org, last access:
12 March 2026).

2 Methods

Each annual edition of the Starfish Barometer follows the
same symbolic and structural framework, organised around
five thematic arms (Fig. 1): Ocean state, human pressures,
societal harms, protection efforts, and opportunities for Hu-
manity. Key information is presented as concise, evidence-
based summaries of key developments, highlighted through
clear and accessible headlines. In the following, we refer to
these as items. While this structure remains constant, items
evolve from one edition to the next to reflect the most re-
cent and relevant developments. Rather than systematically
updating a fixed set of indicators, the Barometer offers a cu-
rated, narrative-based synthesis aimed at capturing a selec-
tion of policy-relevant Ocean signals of the year at the global
scale, without seeking to provide an exhaustive account of
Ocean-related developments. This curation relies on collec-
tive expert judgement within the scientific committee, guided
by the availability of new evidence.

2.1 Structural framework

The structure of the Starfish Barometer is represented by a
five-armed Starfish. The upper arm provides a global view
of the Ocean’s state. The two left arms represent negative
dynamics, from human-induced pressures to societal harms,
while the two right arms reflect positive dynamics, from pro-
tection efforts to opportunities the Ocean offers to Human-
ity. The Starfish can be read horizontally, from negative to
positive, or vertically, from human actions to societal conse-
quences. Four items are attached to each arm.
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2.2 Expert group

The content of the Starfish Barometer was curated by a mul-
tidisciplinary and international group of experts, substan-
tially expanded compared to the first edition. This enlarged
group brings together a wide range of scientific expertise
covering most Ocean-related themes, as well as diverse geo-
graphic backgrounds, ensuring global coverage of Ocean is-
sues. This writing committee was also designed to increase
gender and geographical diversity, including experts from
both the Global North and the Global South. Bringing diverse
perspectives is a key aspiration of the Barometer’s methodol-
ogy, supporting a comprehensive and integrated view of the
Ocean-human relationship.

The overall coordination of the article was ensured by two
chairs assisted by a project manager. The five thematic arms
of the Starfish Barometer were each coordinated by an arm
leader. All other members of the expert group contributed
to at least two arms, a structure deliberately chosen to foster
cross-fertilisation across themes and to avoid siloed analyses.

2.3 Context of the second edition

This second edition of the Starfish Barometer was developed
during the year that followed the United Nations Ocean Con-
ference (UNOC-3) and its associated One Ocean Science
Congress. This period was marked by particularly intense
multilateral activity related to Ocean governance and protec-
tion, alongside the continued degradation of Ocean systems.
The Barometer was therefore developed in a context of both
heightened political momentum and persistent environmen-
tal pressures, reinforcing the importance of a yearly, struc-
tured assessment of Ocean-related developments. In practice,
the analysis draws on the information and knowledge avail-
able at the time of writing.

2.4 Selection of items

For this second edition, the selection of items builds explic-
itly on last year’s edition whenever possible. When updated
information was available, these updates were prioritised and
incorporated into the 2026 edition. As a result, a substan-
tial share of the items presented this year, approximately be-
tween one half and three quarters, correspond to follow-ups
of themes highlighted last year, reflecting the Barometer’s
objective of tracking Ocean-related signals over time.

Importantly, an item often encompasses several pieces of
information related to a common topic. In such cases, con-
tinuity was ensured at the thematic level rather than through
the systematic update of all associated figures or indicators.
An item was retained from one year to the next when at least
one relevant and meaningful element had evolved or been up-
dated, even if other aspects of the topic remained unchanged.
This approach allows the Barometer to follow key issues over
time without implying that all quantitative elements are mon-
itored or updated annually.
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Global mean sea-level rise and
ocean warming are accelerating

The number of threatened
marine species has risen to 1685
with deterioration in

PROTECTION conservation status

EFFORTS

Global shipping emissions remain
stable indicating limited
decarbonization progress

High economic losses from tropical
storms and floods in 2024

Two international Ocean
treaties have entered into force

Ocean-focused impact
investing is expanding

Figure 1. Schematic representation of the five arms of the Starfish Barometer and six global key developments chosen for 2026. At the top,
the blue arm represents the current state of the Ocean. The four other arms can be read horizontally, from red tones on the left to green
tones on the right (negative to positive), or vertically, from darker tones at the top to lighter tones at the bottom (human actions to societal

consequences).

When no significant updated information was available
for previously featured topics, new items were identified to
reflect developments that became particularly relevant that
year, even if they had not been highlighted in the previous
edition. The Barometer should therefore be considered across
successive editions, as developments highlighted in earlier
years remain relevant and may not be repeated unless new
information or updates become available.

This balance between continuity and renewal is a deliber-
ate methodological choice. The Starfish Barometer acknowl-
edges that Ocean-related data, assessments, and policy de-
velopments evolve at different paces across domains. Its
non-exhaustive and adaptive framework allows certain key
themes to be followed across successive editions when mean-
ingful updates exist, while leaving room to introduce new in-
formation when warranted by the most recent scientific or
governance context.

Candidate items — both follow-ups and new developments
— were proposed by experts within each arm based on shared
criteria, including global-scale relevance, robustness of the
underlying data, significance of the development, and rel-
evance to the Ocean-human relationship. Proposed items
were first discussed within arm-specific subgroups and sub-
sequently reviewed during plenary meetings involving the
full expert group. These collective discussions ensured con-
sistency across arms, facilitated cross-arm comparisons, and
supported the final selection of items that best capture the
most meaningful Ocean-related signals of the year. Together,
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these principles define how continuity and renewal are bal-
anced across editions.

2.5 Arm allocation of items

The allocation of items to specific arms is guided by the-
matic relevance but is not exclusive, as many Ocean-related
developments span multiple dimensions. For example, some
services offered by the Ocean, presented as opportunities for
Humanity, can simultaneously represent human pressures on
the Ocean and drivers of societal harm. In such cases, items
were assigned to the arm most closely aligned with their pri-
mary emphasis, following a consistent editorial framework
rather than rigid topical boundaries.

This reflects the inherently interconnected nature of the
Ocean-human system, in which processes and impacts of-
ten span multiple dimensions of the Barometer. While these
interconnections are acknowledged, they are not systemati-
cally developed within the Barometer, as its objective is to
present a set of robust, evidence-based signals rather than to
establish explicit causal relationships between dimensions,
which should also strictly be based on scientific evidence
(von Schuckmann et al., 2026).

To maintain concision and balance across arms, each arm
of the Starfish Barometer is limited in length and presents
four key messages, one per item, anchored in recent devel-
opments and supported, in most cases, by figures and trend
analyses. No explicit logical or causal links are imposed be-
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tween individual items within or across arms. Instead, each
item stands as an independent, robust signal from the year.

2.6 Data sources

All figures presented in the Starfish Barometer are drawn
directly from authoritative sources and are reported as pub-
lished, ensuring transparency and traceability. Readers seek-
ing further methodological detail or information on associ-
ated uncertainties are referred to the original sources pro-
vided in the reference list.

3 2026 Starfish Barometer

3.1 Ocean state

Global mean sea-level rise and Ocean warming are ac-
celerating. Global mean sea-level rise is a consequence of
Ocean warming and land ice melt (Wang et al., 2024; Dan-
gendorf et al., 2024; Mu et al., 2025). While global mean
sea level rise was estimated at 2.6 0.3 mmyr—! over the
period 1993 to 2011 (WMO, 2026), this rate has increased
to 42403 mmyr! over the period 2012-2025 (Leclercq
et al., 2026), consistent with an acceleration in sea-level rise
over the last 30 years. Global mean Ocean warming is also
since 1960 (Miniere et al., 2023; Storto and Yang, 2024),
and reached record values in 2025 (Pan et al., 2026; WMO,
2026). In addition to these long-term trends, recent years
have been consecutively marked by particularly high val-
ues. In 2025, global mean temperatures at the sea surface
reached their third highest levels on record, at 0.49 °C above
the 1981-2010 baseline slightly below the peaks observed in
2023 and 2024 (Pan et al., 2026), with 20 % of the Global
Ocean experiencing strong marine heatwave conditions in
June 2025 (Mercator Ocean International, 2025a, b). Warm-
ing is a climate change stressor to marine ecosystems that
adds to other climate change stressors such as changes in
salinity, deoxygenation and acidification. About 25 % of the
top 1000 m of the Ocean is now affected by more than two
climate change stressors simultaneously (Tan et al., 2025).
Global sea ice extent reached its second lowest annual
maximum at 32.1 million km? since 1982. Sea ice is frozen
seawater that forms in autumn and winter in both polar Ocean
basins and progressively melts in spring and summer. It is im-
portant because it helps regulate Earth’s climate and supports
polar ecosystems. With climate change, the maximum extent
reached by sea ice in winter continues to rapidly shrink in
the Arctic (Meier et al., 2025; Roach and Meier, 2024; von
Schuckmann et al., 2024; Walsh et al., 2022), and since 2015
also in the Antarctic (IPCC, 2019; Hobbs et al., 2024). An-
nual maximum sea ice extent reached 14.3 millionkm? in
March 2025 in the Arctic (Howell et al., 2025; Meier et al.,
2025) and 17.8 million km? in September 2025 in the Antarc-
tic (Bliss et al., 2025), adding up (asynchronous sum) to 32.1
million km? taken together. The Annual minimum was 4.6
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millionkm? in September 2025 in the Arctic and 2.0 mil-
lionkm? in March 2025 in the Antarctic. This is the fourth
consecutive year that Antarctic sea ice has reached a mini-
mum below 2.0 millionkm? (Bliss et al., 2025). Declining
sea ice is increasing the accessibility of trans-arctic shipping
routes (PAME, 2026).

The number of threatened marine species has risen to
1685 with deterioration in conservation status. As of the
most recent update (April 2026), 1685 (8.6 %) of the 19 508
marine species assessed by the International Union for Con-
servation of Nature worldwide are classified as threatened
with extinction on their Red List (IUCN, 2026). This indica-
tor provides a broad signal of the status of assessed marine
biodiversity, although it also reflects the evolving coverage
and completeness of species assessments over time. Com-
pared with the value reported in the previous edition of the
Barometer, the current assessment includes eight additional
threatened marine species (Starfish, 2025: Lévy et al., 2025).
Of the threatened species, 293 are classified as Critically En-
dangered, 660 as Endangered, and 732 as Vulnerable. This
corresponds to a deterioration in conservation status for 30
species since last year. Population trends reinforce this as-
sessment: 1224 threatened species are experiencing popula-
tion declines, 13 more than last year, while only 28 species
show increasing populations (one fewer than in 2024). Be-
yond extinction risk, the IUCN Red List also reports 1631
threats to ecosystems such as invasive and other problematic
species, genes and diseases affecting marine ecosystems, fur-
ther undermining ecosystem stability and resilience.

84.4 % of coral reefs experience heat stress severe
enough to cause bleaching. Warm-water coral reefs are
among the most diverse and valuable ecosystems on Earth.
They occupy nearly 0.2 % of the global seafloor, support at
least 25 % of all marine species, and underpin coastal pro-
tection, food security, livelihoods, cultural values and hu-
man wellbeing for hundreds of millions of people worldwide
(Souter et al., 2020). Climate change now represents an ex-
istential threat to coral reefs (Pearce-Kelly et al., 2025), and
repeated thermal stress drives widespread bleaching, mortal-
ity and long-term loss of ecosystem function (IPCC, 2019).
Between January 2023 and September 2025, 84.4 % of the
world’s coral reefs have experienced bleaching-level heat
stress, exceeding the previous global record of 68.2 % dur-
ing 2014-2017 and far surpassing the 1998 and 2010 mass
bleaching episodes (Coral Reef Watch, 2026). Coral reef
degradation is also influenced by additional stressors such as
eutrophication, acidification and overfishing, which can act
in synergy with climate change (Bhuyan et al., 2026). All
wetland ecosystems are losing surface area since 1970, coral
reefs (—26.4 %) but also mangroves (—11.8 %), salt marshes
(—14 %), kelp forests (—48.1 %), and seagrass (—16.3 %)
(Ramsar, 2025).
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3.2 Human pressures

Global shipping emissions remain stable indicating lim-
ited decarbonisation progress. Fossil fuel CO, emissions
are the main contributor to recent climate change (IPCC,
2021). Global fossil carbon dioxide (CO;) emissions have
increased by 1.1 % between 2024 and 2025, and reached a
record high of 38.1 billiont CO; in 2025, with 2025 emis-
sions from international shipping at 0.6 billiont CO; simi-
lar to their 2024 value (Andrew and Peters, 2025; Friedling-
stein et al., 2025). A Net-Zero framework, proposing a
USD 100t~ CO, fee on vessels exceeding emission thresh-
olds, was developed by the International Maritime Organiza-
tion but stalled in 2025 and is rescheduled for 2026.

67 % of industrial fishing vessels in large coastal ma-
rine protected areas are untracked. Between 2022 and
2024, an estimated 67 % of industrial fishing vessels oper-
ating in coastal Marine Protected Areas (MPAs) larger than
1km? were not publicly tracked, highlighting widespread
unsustainable fishing practices and major shortcomings in
transparency and governance (Paolo et al., 2024; Basurto et
al., 2025; Seguin et al., 2025). These MPAs represent 17.4 %
of global marine protection, yet industrial fishing pressure re-
mains largely untracked. In contrast, industrial fishing activ-
ity is close to zero in fully and highly protected MPAs, which
currently cover only about 2.2 % of the global Ocean (Raynor
et al., 2025), underscoring the effectiveness of strong pro-
tection measures when properly implemented and enforced.
Climate change further exacerbates these governance chal-
lenges by shifting fish distributions and fishing effort (Pin-
sky et al., 2020; Dahms and Killen, 2023). Expanding marine
protection under the Kunming-Montreal Global Biodiversity
Framework target to conserve 30 % of marine and coastal
areas by 2030, coupled with effective monitoring, enforce-
ment, and climate-adapted governance, is critical to reducing
unsustainable fishing as a direct human pressure on Ocean
ecosystems. The proportion of overfished stocks has been in-
creasing at a rate of approximately 1 % yr—! over the past two
decades (Sharma et al., 2025).

31 exploration contracts for deep-sea mineral re-
sources are currently active. The deep sea is the largest and
least understood biome on Earth, it holds a remarkable di-
versity of life forms adapted to extreme conditions, it is im-
portant for global biodiversity and function, including fish-
eries support and climate regulation (Sdnchez et al., 2024).
A total of thirty-one contracts lasting 15 years each are cur-
rently ongoing in areas beyond national jurisdictions, issued
by the International Seabed Authority, including 19 contracts
for polymetallic nodules, 7 for polymetallic sulphides and 5
for cobalt-rich ferromanganese crusts (International Seabed
Authority, 2026). Exploration activities consist of geological
studies, mineral resource assessments, bathymetric measure-
ments and environmental surveys and sampling. They can
also include the development and testing of mining technol-
ogy and mineral processing techniques (Hilmi et al., 2026).
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If scaled up to industrial levels without effective environmen-
tal safeguards, deep-sea mining could have severe long-term
impacts on deep-Ocean ecosystems due to their slow recov-
ery rates (Amon et al., 2022). In 2026, eight new countries
opposed deep-seabed mining, bringing the global total to 40
countries (Deep Sea Conservation Coalition, 2026).

A record 130 Mt of plastic waste was produced, with
up to 10 % potentially reaching the Ocean. Global plastic
production continues to rise, and annual plastic waste pollut-
ing the environment reached 130 Mtyr~! in 2025 (The Pew
Charitable Trusts, 2025). Due to the lack of global monitor-
ing, the proportion of total waste that reaches the Ocean re-
mains highly uncertain, likely between 1 and 14 Mt yr—! (Le-
breton et al., 2017; The Pew Charitable Trusts, 2025; UNEP,
2021). The main sources of marine litter are land-based
and plastics constitute 85 % of total marine litter (UNEP,
2021). The seafloor is the primary sink for large plastic de-
bris, with approximately 11 million Mt accumulated glob-
ally (Zhu et al., 2024), where recovery is neither technically
nor financially feasible. More than 2800 marine species are
impacted by plastic pollution through entanglement, inges-
tion, chemical contamination and other processes (Tekman
et al., 2022). While an agreement for an International Plas-
tics Treaty failed in 2025, a Global Plastic Action Partner-
ship is advancing systemic and circular-economy solutions to
reduce plastic pollution (Global Plastic Action Partnership,
2026).

3.3 Societal harms

High economic losses from tropical storms and floods in
2024. Economic losses from tropical storms and floods can
vary greatly from one year to another. Tropical storms draw
their energy from warm Ocean waters making the Ocean
a key driver of storm intensity and frequency (Guan et al.,
2026). Over the long term, related economic losses have in-
creased decade by decade since the early 1980s, with an
acceleration during the past two decades (WMO, 2021). In
2024, damage costs due to tropical storms and flood surges
were nearly twice as high as in 2023, reaching USD 212 bil-
lion (inflation-adjusted, Munich RE, 2026), of which only
34 % were insured. This high level is largely explained by
two strong hurricanes. Other long-term consequences add
to the direct economic damage of tropical cyclones, such
as 79000 children prevented from accessing education be-
tween 2000 and 2020 (Jing et al., 2025). Monetary valuation
of losses from tropical storms and floods can shape decisions
and actions to reduce exposure to risk, but these effects oc-
cur within broader socio-economic systems where underin-
vestment persists and losses from extreme events can rein-
force vulnerability, inequality, and instability (Hallegatte et
al., 2020; Weerasinghe et al., 2025; Fischer and Patterson,
2026).

Geopolitical instability has increased maritime insur-
ance costs to USD 39.9 billion. The global marine insur-

https://doi.org/10.5194/sp-7-0sr10-1-2026



M. Lévy et al.: The 2026 Starfish Barometer

ance premium base reached USD 39.9 billion in 2024, rep-
resenting a 1.5 % increase from 2023, and a 21 % increase
since 2021 (IUMI, 2025). The largest share of risk is held
by cargo (57 %), followed by hull (24 %), offshore energy
(12 %) and marine liability (7 %). While expanding trade has
contributed to insurance premium growth, geopolitical insta-
bility and international conflicts have emerged as major ad-
ditional drivers, creating uncertainty across global trade and
becoming critical factors of risk (Chi et al., 2025; Cong et al.,
2024; Kotenko et al., 2022).

Half of the social cost of climate change falls on the
Ocean economy. The social cost of carbon estimates the eco-
nomic damages caused by emitting one additional tonne of
COs into the atmosphere. For the Ocean, climate damages to
fisheries and mariculture, coral reefs, mangroves, and ports
were estimated at USD 48 t~! of CO, in 2020, equalling all
other carbon social costs including those on health, agricul-
ture and infrastructure and highlighting the importance of in-
cluding Ocean impacts in carbon pricing and climate policy
to fully capture societal harms (Bastien-Olvera et al., 2026).
Much of this increase comes from declining fisheries and the
degradation of coastal protection and biodiversity. Despite its
importance for guiding policy, only 28 % of global emissions
are currently covered by a carbon price (World Bank, 2025).

8260 migrants lost their lives at sea. In 2025, the number
of dead or missing migrants at sea stands at high levels (8260
fatalities, IOM, 2026), highlighting that the Ocean remains
an important and unsafe route for human mobility. This re-
flects the Ocean as a space of transit, risk, and human ac-
tivity, where significant humanitarian challenges persist. The
drivers of migration are complex and multifaceted. Economic
and political insecurity due to resource grabbing and severe
climatic conditions, including extreme weather events, sea-
level rise, desertification, and water scarcity, are among the
factors that push people to leave their countries (Maatouk et
al., 2025; Yang et al., 2025).

3.4 Protection efforts

Marine protected areas cover 10.01 % of the global
Ocean, with 3.2 % fully or highly protected. Global Ocean
protection has reached the 10 % milestone but remains far
from the Kunming-Montreal Global Biodiversity Framework
target to conserve 30 % of marine and coastal areas by 2030.
Marine Protected Area (MPA) coverage has increased from
8.34 % in 2024 to 10.01 % of the global Ocean in mid-2026
(Lévy et al., 2025; ProtectedPlanet, 2026). The global Ocean
can be divided into areas within national jurisdiction, and
international waters beyond national jurisdiction. A total of
22.54 % of national waters and 1.45 % of international wa-
ters are designated as MPAs. Actively managed MPAs, with
evidence of monitoring and enforcement, have more posi-
tive ecological outcomes than those that are only designated
(Horta e Costa et al., 2025). Despite this recent progress, the
extent of effectively protected areas remains limited at the
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global scale, and their outcomes depend on implementation,
monitoring, and broader enabling conditions, such as gover-
nance arrangements and incentive structures (Barzuna et al.,
2025): 3.2 % of the Ocean is fully or highly protected (Ma-
rine Protection Atlas, 2026).

Major in-situ Ocean observing systems are shrinking
reducing Ocean protection capacity. Effective protection
requires sustained measurement to anticipate risks and re-
spond effectively. The number of in-situ Ocean observations
on the physical and chemical state of the Ocean is esti-
mated at 120000d~! in 2025 (GOOS, 2025). This number
is primarily driven by autonomous networks such as drift-
ing buoys with high-frequency observations. The number of
Argo profiling floats reached 4166 in December 2025 (Argo,
2026). Some major networks such as moored buoys and ship-
based observations are shrinking since the pandemic (Boyer
et al., 2023). Part of the observation decline is due to global
budget constraints, reduced ship-time and reduced number
of experienced personnel, reflecting broader constraints on
ocean science capacity (Tanhua et al., 2024; von Jackowski,
2025; GOOS, 2025). Taken together this threatens interna-
tional Ocean science and diplomacy (Gattuso et al., 2025).
Ocean observing is a critical infrastructure for climate re-
silience, disaster risk reduction, Ocean health, sustainable
development, and economic stability. They are the feed-
ing ground for operational systems to monitor and forecast
changing Ocean conditions.

Two international Ocean treaties have entered into
force. Global governance of the High Seas has gained mo-
mentum with the Agreement on the Conservation and Sus-
tainable Use of Marine Biological Diversity Beyond National
Jurisdiction (BBNJ) entering into force on 17 January 2026.
This treaty provides a shared legal framework to protect and
govern the 61 % of the Ocean beyond national jurisdiction. It
sets the foundation for establishing marine protected areas in
international waters, for environmental impact assessments,
for fairer rules for sharing benefits from marine genetic re-
sources, and for giving a voice to indigenous and local com-
munities and ensuring equity through capacity building and
technology transfer. A treaty to ban harmful fisheries subsi-
dies came into force in September 2025 (WTO, 2026). This
treaty prohibits government support to illegal fishing activi-
ties, a key factor in the widespread depletion of the world’s
fish stocks and human trafficking (Selig et al., 2022). It com-
mits members of the World Trade Organization to curbing
billions of dollars in annual spending on the most harmful
subsidies. Subsidies that lower the cost of fishing can fuel
overfishing and illegal fishing where management is weak.
An estimated 65 % of government fisheries support carries
this risk (OECD, 2025a).

Stronger international protections for sharks and rays
adopted. A decision regarding international trade protec-
tions for several marine species was adopted by parties of
the Convention on International Trade in Endangered Species
of Wild Fauna and Flora (CITES) in December 2025 (IISD,
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2025). Oceanic whitetip sharks, whale sharks, and manta
and devil rays were upgraded to the highest levels of pro-
tection, taking a significant step toward curbing the over-
exploitation of these vulnerable marine species. Wedgefishes
and giant guitarfish were assigned zero export quotas, ef-
fectively halting all legal international trade in these wild-
caught species (CITES, 2026a). Gulper, tope, and smooth-
hound sharks were listed for the first time under CITES trade
controls. Trade bans do not stop overexploitation and illegal
trade, but contribute to closing major loopholes in the global
fin, meat, and cartilage trades that drive population collapses.
To date, international commercial trade is highly restricted or
prohibited for more than 1500 marine species under CITES
(e.g. corals, giant clams, seahorses) (CITES, 2026b).

3.5 Opportunities for Humanity

Global nutrition from fisheries increasingly relies on cir-
cular economy practices. In 2023, global marine animal
production, including both fisheries and aquaculture, stalled
at 115 million t (FAO FishStatJ, 2026), a number comparable
to last year (Lévy et al., 2025). In addition, the global produc-
tion of marine aquatic plants was 39 million t (FAO FishStatJ,
2026). Thus global marine production, including animals and
plants, reached a total of 154 million t. Aquaculture produc-
tion represented 48 % of this global marine production (FAO
FishStatJ, 2026). Marine animal production is an important
source of nutrition for people around the world, with around
89 % of all aquatic animal production destined for direct hu-
man consumption in 2022 (FAO SOFIA, 2024). Beyond di-
rect consumption, a significant share of marine animal pro-
duction is used to produce fishmeal and fish oil, which are
primarily used in animal feed, largely driven by growing de-
mand for aquaculture (FAO SOFIA, 2024). By-products of
marine fisheries have supplied an increasing share of fish-
meal and fish oil production, with 34 % of fishmeal and 53 %
of fish oil sourced from by-products in 2022. This increas-
ing use of fisheries by-products represents an opportunity for
advancing circular economy practices (FAO SOFIA, 2024).
Over 2000 startups drive Ocean innovations. The
Ocean is increasingly recognised as a driver of innovation,
particularly in food and energy systems, climate change
mitigation and adaptation, human health, and coastal re-
silience. Over the past decade, more than 2000 startups have
emerged worldwide across the Ocean economy (Katapult
Ocean, 2024) and more are coming (Chang et al., 2026).
Their role in driving digital transformation and cleaner en-
ergy adoption can help Ocean industries shift away from
harmful business-as-usual practices and ease current Ocean
economy productivity stagnation and decline (Jolliffe and
Jolly, 2025). However, the external conditions under which
businesses operate remain insufficiently aligned with sustain-
ability goals and continue to perpetuate systemic risks. Ad-
dressing these challenges requires collaboration and coordi-
nated collective and individual action to create an enabling
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environment in which businesses can contribute to a just and
sustainable future (Jones et al., 2025), alongside the estab-
lishment of rigorous standards and science-based regulatory
pathways (Doney et al., 2025).

Ocean-focused impact investing is expanding. In 2018,
four environmentally beneficial investment funds were ded-
icated to Ocean health and sustainability worldwide (WEF,
2025). By 2025, more than 40 venture and impact funds were
active or in fundraising across the Ocean economy (WEF,
2025). These investments cover a range of sectors, includ-
ing sustainable seafood, seaweed production, Ocean pollu-
tion mitigation, coastal resilience, and Ocean data. Finan-
cial commitments to Ocean-related activities have increased
accordingly. Official development assistance for the Ocean
economy reached USD 3.5 billion in 2022, a 45 % increase
from 2021 (OECD, 2024). Of this, USD 2.4 billion (69 %)
supported initiatives that promote sustainable Ocean activi-
ties and protect marine ecosystems. Stakeholders announced
EUR 8.7 billion in firm financial commitments for Ocean-
related projects by 2030, comprising EUR 4.7 billion from
philanthropies and private investors and EUR 4 billion from
public financial institutions (BEFF, 2025). These amounts
remain below estimates of the annual investment required
to achieve SDG 14, which are approximately USD 175 bil-
lion yr~! by 2030, indicating a gap between current financial
commitments and the scale of transformation required (Jo-
hansen and Vestvik, 2020; OECD, 2025b).

The Ocean buffers climate change. The Ocean has a nat-
ural capacity to remove and store heat and carbon away from
the atmosphere and, as such, is crucial in mitigating climate
change. It has absorbed about 12 billiont CO, yr~—! on aver-
age over the last decade, roughly 29 % of human-caused CO»
emissions (Friedlingstein et al., 2025), resulting in Ocean
acidification. This Ocean sink has been stagnant since 2016,
largely in response to climate variability modulating the ex-
pected sink growth due to the atmospheric CO; increase. The
2023/2024 sink strength was further affected by the El Nifio
conditions and the near-global marine heatwave (Li et al.,
2024; Miiller et al., 2025). Greenhouse gas emissions have
caused an Earth energy imbalance, leading to heat accumu-
lation in the climate system that has reached its highest lev-
els in modern records over the past two decades (Forster et
al., 2025; WMO, 2026). The Ocean absorbs roughly 90 % of
this excess heat (von Schuckmann et al., 2023), resulting in
Ocean warming, while the remaining 10 % warms the conti-
nents and atmosphere and melts ice on the planet.

4 Conclusions

Building on the first edition released in 2025, the 2026
Barometer introduces several new thematic areas, including
deep-sea mining exploration contracts, the social costs of
Ocean-related climate change, the capacity of Ocean observ-
ing systems, strengthened protection for sharks and rays, cir-
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cular economy practices in fisheries, and the Ocean’s role as
a carbon and heat sink. It also brings new perspectives on is-
sues already tracked in the previous edition, including global
sea-ice extent, industrial fishing activities within marine pro-
tected areas, and key dimensions of the blue economy.

Most of all, the 2026 Starfish Barometer confirms an
Ocean system under intensifying stress. Intensification is
the dominant signal, with indication of acceleration in some
cases: global mean sea-level rise and Ocean warming are ac-
celerating; sea-ice extent is reaching historically low levels
at both poles; the number of identified threatened marine
species continues to climb; an unprecedented share of coral
reefs are under severe heat stress. In parallel, human pres-
sures remain high: shipping emissions show limited signs
of decarbonisation, industrial fishing is still insufficiently
transparent, deep-sea mining exploration contracts are being
granted, and plastic waste has reached record levels while the
fraction reaching the Ocean remains poorly evaluated due to
the absence of global monitoring. These pressures translate
into rising societal harms, highlighting that the Ocean-human
relationship is not only ecological, but profoundly social,
economic, and geopolitical: the sharp long-term increase in
economic losses from storms and floods, the growing costs
of maritime insurance, the high toll of migration fatalities at
sea, and new estimates showing that Ocean-related damages
represent a major share of the total socioeconomic cost of
climate change, overexploitation, biodiversity loss and pol-
lution.

At the same time, 2026 also reflects tangible momentum
for protection and transformation. Marine protected areas
have expanded, and evidence continues to show that strong,
fully or highly protected areas deliver the most effective out-
comes — yet still cover only a small fraction of the Ocean.
In-situ observations are critical infrastuctures, but show signs
of decline due to budget constraints even as societal demand
for Ocean information rises. Critically, the entry into force
of major international agreements — including the High Seas
treaty and the ban on harmful fisheries subsidies — marks a
step change in the legal and institutional conditions for ac-
tion, alongside strengthened trade protections for threatened
sharks and rays. On the opportunity side, circular economy
gains in fisheries and aquaculture, a rapidly growing innova-
tion ecosystem, and expanding Ocean-focused investing il-
lustrate the potential for solutions, while also underscoring
that current financial commitments remain far below esti-
mated needs.

The Starfish Barometer highlights the importance of bring-
ing together robust evidence from across the vast, often
siloed network of Ocean science, policy, and practice. By in-
tegrating evidence-based knowledge into a coherent global
picture across Ocean state, human pressures, societal harms,
protection efforts, and opportunities for Humanity — and up-
dating it annually — it provides a clear view of trends, emerg-
ing risks and multilateral advances. This global perspective
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makes it evident that Ocean change is inherently transbound-
ary and requires coordinated international action.
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