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Disclaimer

The statements in this publication do not take into account the particular
investment objectives, restrictions, or financial, legal or tax situation of any
particular investor, and an investment may not be suitable for a prospective
investor. The information contained herein is not presented with a view to
providing investment advice with respect to any security, or making any claim
as to the past, current or future performance thereof, and ORRAA expressly
disclaim the use of this publication for such purposes.

In addition, ORRAA operates and engages with private and public sector
partners and stakeholders, ensuring that an Antitrust policy is formally
implemented and complied with at all levels of ORRAA activities is a critical
operational requirement.

- For the full policy, please visit oceanriskalliance.org

Thisreport has been commissioned by ORRAA. Its primary authors are Marianne
Carpentier of July Advisory and Torsten Thiele of the Global Ocean Trust.

The section on Planetary Boundaries and the Ocean: A Scientific Synthesis for
the #BackBlue Initiative is authored by Paul Conville, Robert Blasiak, Wendy
Broadgate, Levke Caesarand Albert Norstrom. It was contributed asastandalone
scientific output. The investment-related analysis and recommendations
elsewhere in this report fall outside of the scope of their contribution.

The report has been undertaken in collaboration with the World Economic
Forum ACT Ocean and the UN Environment Programme Finance Initiative.

With thanks to the Gordon and Betty Moore Foundation for its support.
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We are in an era of profound fragmentation. So many of
the pieces within the kaleidoscope through which we
view our world are up in the air. We don't know where
they are going to settle or, indeed, if they ever will. This
is leading to a deep sense of disorientation for many
around the world.

Sitting at the core of this flux is the need to reorient the
way we both think and act, primarily when it comes to
the alignment of two core systems: the planetary system
that determines the well-being of all life on Earth, and
the human-constructed financial system through which
we conduct economic activity.

For too long, these two systems have operated in parallel
rather than in partnership. The emerging recognition
that these systems are deeply interdependent marks
one of the most consequential shifts in our thinking.

This evolution is critical. Financial markets have
historically allocated capital based on short-term risk-
return calculations, often overlooking the long-term
degradation of natural systems. The consequences are
now clearly visible: biodiversity loss, climate instability,
and systemic risk exposure embedded across asset
classes, from coastal infrastructure to food systems
and insurance portfolios.

Sitting at the heart of this system nexus is the Ocean.
It is the largest active component of the Earth system,
regulating climate, absorbing carbon, sustaining
biodiversity, and supporting the livelihoods of billions.
It contributes an estimated $2.6 trillion annually to
the global economy and underpins food security for
approximately three billion people. Yet despite this central
role, less than 1% of global climate and development
finance is directed towards regenerative and sustainable
ocean investments. And for the majority of businesses,
despite the potential value at risk from not incorporating
ocean system certainty into economic models, the blue
part of our planet is completely out of sight and out of
mind.

The Ocean embodies both risk and opportunity at
scale. Ocean degradation, whether through overfishing,
pollution, habitat loss or climate change, translates
directly into financial risk: impaired asset values, rising

insurance losses, disrupted supply chains, and sovereign
vulnerability, particularly in coastal and island states.

This imbalance is no longer tenable. The Ocean is much
more than an environmental concern. It is a systemic
financial asset, and its degradation represents a growing
source of unpriced risk across the global economy.
Equally, its restoration represents one of the largest
untapped investment opportunities of the 21st century.

The concept of Planetary Boundaries has brought into
sharp focus the ecological limits within which economic
activity must operate to be sustainable. It challenges
financial systems to recognise that natural capital - the
Ocean, forests, soils, and the atmosphere are not an
unaccounted for externality, but the very infrastructure
upon which all economic value depends.

We welcome the commissioned paper which is part of this
Report by the Stockholm Resilience Centre, the Future
Earth Secretariat, and the Potsdam Institute for Climate
Impact Research. It is brutal in both its brevity as well as
its assessment of the central role of ocean health to our
planetary ecosystem. It describes, in no uncertain terms,
how human activity has degraded our planet.

Human ingenuity, endeavour, and the potential economic
reward for investing in a trajectory of recovery are all
crucial components that enable us to take forward-
thinking action.

The transition to a regenerative and sustainable blue
economy offers pathways to align financial flows with
planetary resilience.

What distinguishes the regenerative and sustainable blue
economy is the combination of its investability plus its
environmental importance. ORRAA's work identifies six
core regenerative ocean economy sectors - the "Blue

Line” opportunities: ocean-based renewable energy,
ocean technology, blue infrastructure, aquaculture and
wild-catch fisheries, ocean conservation, and ridge-
to-reef. Together, they represent a median investment
opportunity of approximately $550 billion per year through
2030, with 56% of that investment opportunity in Asia.

These are the system-level investment themes
with clear financial characteristics that institutional
capital recognises and which we welcome in this
Report:

= Scale and growth:

= Policy tailwinds:

= Asymmetric opportunity:

= Multi-dimensional returns:



One of the defining features of this transition is the
repricing of risk. The degradation of ocean systems
is already manifesting in increased insurance claims,
reduced productivity in fisheries, declining real estate
values in coastal zones, and sovereign exposure to
climate shocks.

At the same time, regenerative investments, whether
restoring mangroves, scaling offshore renewables,
installing waste management systems, or enabling
sustainable aquaculture, offer measurable reductions
in these risks. They enhance resilience, stabilise
economic systems, and create new revenue streams
linked to ecosystem services such as carbon
sequestration, coastal protection, and biodiversity.

This is why the regenerative and sustainable blue
economy is a capital market evolution. Instruments
such as blue bonds, debt-for-nature swaps, parametric
insurance, and outcome-based finance are translating
ecological outcomes into financial assets that can be
priced, traded, and scaled.

Despite this momentum, significant barriers remain.
The Blue Lines framework identifies five critical
enablers required to unlock capital at scale: ocean
governance, marine science, ocean financial literacy,
high quality/high integrity markets, and finance for
large ocean states.

Without these foundations, capital cannot be deployed
efficiently or confidently. Investors require regulatory
clarity, reliable data, and standardised metrics to
assess risk and verify outcomes. Likewise, financial
institutions need the capability to translate complex
ecological dynamics into actionable investment
decisions. They are structural prerequisites for
building a functioning capital market for the Ocean.

We are at a critical inflection point. What is now
required is replication and scale. ORRAA's members
have proven over the past six years that pilot initiatives
to develop finance and insurance products that activate
investment can leverage in private and public capital.
So now is the time to move beyond pilot projects and
fragmented interventions towards systemic capital
allocation across the full investment spectrum, from
early-stage catalytic finance to large-scale institutional
deployment. It requires aligning public, private, and
philanthropic capital to build pipelines of investable
opportunities, particularly in regions where the need
and the potential impact is greatest.

The #BackBlue Ocean Finance Commitment is led
by ORRAA, with the World Economic Forum (WEF)
as an Anchor Partner. The Commitment is helping
to bring the Ocean into the mainstream of finance,
ensuring that it is considered when finance and
insurance decisions are made - that investing in
ocean regeneration and resilience is both a fiduciary
responsibility and a strategic opportunity.

The decisions made by investors, insurers, banks, and
policymakers today will determine whether capital
continues to drive environmental degradation or
becomes a force for regeneration. Future-proofing
global prosperity requires understanding the
planetary-financial systems nexus. A regenerative
and sustainable blue economy offers a pathway to
align these systems. It provides a framework through
which financial capital can be deployed in a manner
that restores ecological balance, reduces systemic
risk, and generates enduring economic value.

They say money makes the world go round. The
Earth will always continue to turn. What is at stake
is humanity’s ability to thrive and flourish. The
regenerative and sustainable blue economy is an
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investment opportunity today, and a blueprint for the
future of finance tomorrow. The opportunity now is
not to prove the case, but to act on it. Through the
investable opportunities outlined in this Report, we
can do just that.

Pascal Lamy
Instituts Jacques Delors

Trevor Manuel
Africa Expert Panel

Professor Andrés Velasco
London School of Economics and Political Science

‘BackBlue

Ocean Finance Commitment
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2. Introduction

A resilient and net zero world is not possible without
a healthy, regenerating ocean. The Ocean plays a vital
role in combating climate change, and it feeds and
provides livelihoods to billions. It is unquestionably
one of the planet’s greatest assets, and it contains
an ocean of investment opportunities.

The #BackBlue Ocean Finance Commitment ensures
that a regenerating and sustainable ocean has a seat
at the table in finance and insurance decisions.

The current cumulative value of the Assets Under
Management covered by the Commitment is $3.45
trillion. The Commitment has been endorsed by AXA,
Deutsche Bank, Standard Chartered, BNP Paribas,
Mirova, Eurazeo, WTW, and Palladium. #BackBlue is an
initiative led by ORRAA, with WEF as an Anchor Partner.

The #BackBlue Ocean Finance Commitment drives
action by:

1) Setting robust net zero commitments and adopting
science-based targets to reach net zero no later
than 2050.

2) Driving financial system policy change by adopting
corporate ESG standards and disclosures that align
with the recommendations of the Task Force on
Climate-related Financial Disclosures (TCFD), and
adopting taxonomies on sustainable economic
activities that define common and clear criteria for
classifying ocean-linked projects and investments
as sustainable.

3) Investing in nature-positive outcomes for the
Ocean based on the UN Sustainable Blue Economy
Finance Principles and/or Taskforce on Nature-
related Financial Disclosures (TNFD) ocean sector
guidance, that drive investment into coastal and
marine nature, that halt biodiversity loss, and
sustain and build the benefits that these ecosystems
provide, while preserving and improving livelihoods.

4) Accelerating the transition towards a healthy and
sustainable ocean through lending, investment,
and insurance practices that mitigate ocean risk
and build the resilience of climate vulnerable coastal
communities, supporting work to raise an initial
$500 million of investment into coastal nature by
2030, to create scalable and investable finance and
insurance projects and products.

5)Joining the Ocean Risk and Resilience Action
Alliance and/or the Sustainable Finance Community
at the World Economic Forum so that together we
can meet the challenges posed by ocean risk, by
pioneering new and innovative finance products that
focus on driving investment into ocean and coastal
natural capital that reduce risk and build a sustainable,
resilient ocean, and regenerate its biodiversity.

The Commitment is designed as a ‘first step’
mechanism for institutional investors to consider
the health of the Ocean when making finance and
insurance decisions. It has already led to significant
change within financial institutions:

Deutsche Bank was the first bank to join in 2023.
It committed to supporting ocean protection
and reviewing its own internal policies on ocean
related financial activities. In 2024 it released a
policy update for these activities, including no
direct finance of deep-sea mining projects for now,
given the current gaps in regulation and science-
based understanding, as well as new guidelines
and commitments on maritime transport and
infrastructure, and stronger protection of sensitive
marine areas including critical habitats.

« Standard Chartered joined in 2025 with its
commitment to #BackBlue reaffirming its ambition
to play a key role in addressing the cumulative
ocean finance gap and supporting the transition
of the blue economy to sustainable practices.

« The Commitment was listed as an outcome of the
2025 Blue Economy and Finance Forum (BEFF),
a special event of the third United Nations Ocean
Conference (UNOC3).
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We are now ready to build on this emerging
momentum at the intersection of finance, insurance,
and the regenerative and sustainable blue economy.
Our #BackBlue focus is on systemic change at
boardroom-level, mobilising institutional investors,
asset managers, and development banks to invest
across the capital stack through grants, concessional,
patient, and return-seeking investment that allows
the millions, billions and trillions of dollars to flow
into a regenerative and sustainable ocean economy.

As humanity pushes Planetary Boundaries to the
limits and beyond, we have to redouble our efforts
to secure these planetary systems.

Our objective is to generate a wave of action to
#BackBlue and drive a sea-change that delivers a
step-change in ocean-positive investment.

From Red to Blue.

Karen Sack
M( K Executive Director,

ORRAA
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3. Planetary Boundaries and the Ocean:
A Scientific Synthesis for the #BackBlue

Initiative

Paul Conville!, Robert Blasiak!, Wendy Broadgate?, Levke Caesar?, Albert Norstrom?'?

2 Future Earth Secretariat, Stockholm, Sweden

1 Stockholm Resilience Centre, Stockholm University, 106 91, Stockholm, Sweden

3 Potsdam Institute for Climate Impact Research (PIK), Member of the Leibniz Association, Potsdam, Germany

1.
The Planetary Boundaries
framework

The Planetary Boundaries framework identifies
nine key Earth-system processes that regulate the
stability and resilience of the planet. It starts from
the observation that the unusually stable conditions
of the Holocene - which enabled agriculture,
urbanisation, and the growth of complex societies

- are giving way to more volatile conditions under
increasing human pressure at a planetary scale.
This new epoch is referred to as the Anthropocene.

Taking the Holocene as a reference state, the
Planetary Boundaries framework defines global
boundaries that delineate a “safe operating space for
humanity.” Each Planetary Boundary is associated
with at least one control variable that tracks human
pressure and signals rising risk as thresholds are
approached or transgressed. These thresholds are
not precise tipping points but rather precautionary
zones in which the probability of nonlinear and
potentially irreversible - or difficult to reverse -
change increases. In some cases, boundaries also
reflect risks of gradual but significant degradation
of Earth system functions, even where changes
may be reversible, due to their potential to generate

substantial harm to ecosystems and human societies.

Where they relate to potential tipping processes,
Planetary Boundaries are set upstream of the tipping
point, creating an early warning margin before
abrupt or self-reinforcing change may be triggered®2.

€)orraa

The nine Planetary Boundaries are: climate change;
biosphere integrity; land-system change; freshwater
change; biogeochemical flows; ocean acidification;
stratospheric ozone depletion; atmospheric aerosol
loading; and novel entities. Though distinct, they are
deeply interconnected, with transgression in one
boundary often amplifying pressures in others3.

(See Figure 1)

In 2023, six Planetary Boundaries were
assessed as being transgressed®. More recent
assessments indicate that this number has

risen to seven, with ocean acidification joining
climate change, biosphere integrity, land-system
change, freshwater change, biogeochemical
flows, and novel entities®. These transgressions
signify rising systemic risk and a weakening of
the Earth system’s capacity to absorb shocks
without shifting into less favourable states.

2.
The Ocean’s functions
in the Earth system

The Ocean covers about 71% of Earth’s surface
and contains about 97% of its water®. Its role

as a foundational regulator of the Earth system
reflects both its immense capacity to store heat
and carbon, and its active exchange with the
atmosphere and biosphere on timescales relevant
to human societies. Yet this vast buffering
capacity comes at a price: the Ocean slows
atmospheric warming while storing heat and
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Figure 1: The Planetary Boundaries Science lLab at PIK finds that seven of nine critical Earth
system boundaries have been breached, leaving only ozone depletion and aerosol loading within

safe limits. Planetary Boundaries Science (PBScience), 2025.

carbon, thereby committing the Earth system
to long-term, potentially irreversible changes.

The Ocean’s functions in the Earth system can
be grouped into (i) large-scale regulatory roles
that stabilise the Earth system (e.g. heat uptake
and redistribution, the water cycle, and carbon
cycle); and (ii) ecological and biogeochemical
processes that sustain marine productivity and
resilience (e.g. oxygenation and nutrient cycling,

and marine biodiversity and biosphere function).

HEAT UPTAKE, REDISTRIBUTION, AND
REFLECTION

Since the 1970s, the Ocean has absorbed around
90% of the excess heat accumulating in the
Earth system®® In addition to slowing the rate of
atmospheric warming, the Ocean redistributes
heat from warmer regions toward cooler, higher
latitudes, shaping regional climates, and helping
explain why some regions, such as Western
Europe, are far milder than latitude alone would
suggest. The Ocean also influences the Earth’s
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Figure 2.a: Where does all the excess heat
go? Distribution of excess heat in the Earth
system, showing that the Ocean absorbs by far
the largest share.

energy balance through sea ice’: open water
absorbs solar radiation, whereas sea ice reflects
it. So ice loss reinforces warming through the
ice-albedo feedback?!®. (See Figures 2.a and 2.h)

While the Ocean has been warming for over a
century, the rate of warming has doubled in the
past two decades't. Marine heatwaves have also
roughly doubled in frequency since the 1980s,

and upper-ocean stratification has increased

by around 2.3%¢. Stratification - where warmer,
lighter water near the surface separates from
cooler, denser water below - is important because
it slows the vertical exchange of heat, oxygen,
carbon, and nutrients between surface and deeper
waters; this exchange is vital to the Ocean’s role

in climate regulation, biogeochemical cycling,

and marine productivity'?. Ocean warming also
contributes directly to sea-level rise through
thermal expansion, accounting for about 42% of
global mean sea-level rise over 1993-2018'. An ice-
free Arctic summer is expected to occur by 2050,

THE WATER CYCLE

The hydrological cycle is the continuous movement
of water among the Ocean, atmosphere, land,

ice, and living systems through evaporation,
condensation, precipitation, infiltration, run-off, ice
melt, and storage. It underpins freshwater supply,
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Figure 2.b: Schematic illustration of the key
components and changes of the Ocean and cryosphere,
and their linkages in the Earth system through the
global exchange of heat, water, and carbon. IPCC
Special Report on the Ocean and Cryosphere

climate regulation, agriculture, and ecosystems.

The Ocean is the main reservoir of water on Earth®.
Most evaporation occurs at the sea surface, and

the resulting moisture is transported through the
atmosphere before falling as rain over the Ocean or
land®®. Freshwater also enters the Ocean through
river run-off and the melting of glaciers and ice
sheets, linking the water cycle directly to sea-level
rise, polar surface freshening, and ocean circulation.

Changes in sea surface temperatures, stratification,
and circulation are reshaping where and when
moisture is transported and released, contributing to
more volatile rainfall patterns, stronger flooding in
some places, and deeper drought in others®'¢. Over
the past four decades, the global share of tropical
cyclones reaching major intensity has increased
significantly’. At the same time, regions where
evaporation dominates are becoming saltier, while
regions where rainfall dominates are becoming
fresher'®'°. These salinity shifts affect ocean

density and circulation, including the stability of the
Atlantic Meridional Overturning Circulation (AMOC),
and reflect a strengthening contrast between

wet and dry regions. Together, these changes
indicate an intensification and redistribution

of the global water cycle, with implications for
hydroclimatic stability, floods, and droughts.

CARBON REGULATION

The Ocean is also Earth’s largest active natural
carbon sink®?°, It regulates atmospheric carbon
dioxide through three closely related processes.
First, the solubility pump draws CO, into surface
seawater and transports part of that carbon into
deeper layers through ocean circulation. Second,
the biological pump transfers carbon downward as
phytoplankton absorb CO, through photosynthesis,
and a portion of the resulting organic matter

sinks through the water column. Third, the Ocean
carbonate system buffers seawater chemistry by
converting dissolved CO, into bicarbonate and
carbonate ions, enabling substantial carbon storage
in dissolved form. Together, these processes

slow the rate of atmospheric CO, accumulation

and help stabilise the global climate?'.

Since the 1980s, the Ocean has absorbed roughly
20%-30% of anthropogenic CO, emissions®. Yet
this buffering service carries high chemical

and ecological costs. As the Ocean absorbs CO,,
carbonate chemistry shifts and surface-ocean pH
declines. Open ocean pH is now at its lowest level
in, at least, the last 26,000 years??. This makes

it more difficult for calcifying organisms, such

as corals and shell-forming species, to build and
maintain their shells and skeletons. Rising acidity
may also weaken the Ocean’s future capacity to
take up CO, from the atmosphere. Under high
emissions conditions, continued carbon uptake
is projected to increase ocean acidification by
more than 100% by the end of the century?®.

OXYGENATION

AND BIOGEOCHEMICAL CYCLING

Dissolved oxygen is essential for most marine
organisms and for the oxidation of organic
matter, while nutrient cycles involving nitrogen,
phosphorus, and iron shape phytoplankton
productivity and the wider marine food web. The
Ocean regulates the supply, transformation, and
redistribution of oxygen and nutrients through a
combination of physical and biological processes.
Ventilation, overturning, and vertical mixing
transport oxygen-rich surface waters downward
and bring nutrient-rich deeper waters upward.

At the same time, phytoplankton use light and
nutrients to produce organic matter and oxygen
near the surface, while the decomposition of sinking
organic matter consumes oxygen at depth?3.

As warming strengthens stratification, this vertical
exchange weakens. The result is reduced oxygen
renewal in deeper layers, less nutrient resupply to
surface waters, expanding low-oxygen zones, altered
microbial processes and disrupted ecosystem
functioning. Available evidence indicates declining
oxygen concentrations and expanding oxygen
minimum zones, with the oxygen content of the
upper 1,000 m of the Ocean declining by 0.5%-3.3%
between 1970 and 2010, while oxygen minimum
zones expanded by 3.0%-8.3%?2*. These trends
reflect a shrinking volume of ocean that can support
aerobic life. Because many marine organisms
already operate near low-oxygen thresholds, even
modest declines can trigger disproportionately
large reductions in habitable space and ecosystem
functioning. At the same time, nutrient dynamics
are becoming increasingly imbalanced: in many
open-ocean regions, stronger stratification

reduces the upward supply of nutrients, limiting
productivity, while in coastal waters, excess
nutrient inputs from agriculture and wastewater
drive eutrophication and oxygen depletion. Vertical
exchange is especially important in upwelling
systems, where the return of nutrient-rich deep
water to the surface supports very high primary
productivity and underpins globally significant
fisheries, such as the Peruvian anchoveta fishery?*

MARINE BIODIVERSITY

AND BIOSPHERE FUNCTION

Marine biodiversity and biosphere function refer
to the richness, variety, and ecological role of life
in the Ocean. Diverse and functioning ecosystems
support food webs, sustain productivity, contribute
to carbon sequestration and storage, filter water,
protect coasts from storm surges and erosion,
and provide livelihoods, food, and genetic
resources. Coastal ecosystems such as coral reefs
and blue carbon ecosystems (mangroves, salt
marshes, and seagrass meadows) are important
because they support multiple functions at once:
they provide habitat, protect shorelines, store
carbon, and help sustain coastal economies and
communities® Marine biodiversity is not just about
provisioning; it is one of the mechanisms through
which the Ocean maintains its regulatory role in
the Earth system. Emerging evidence indicates
that marine fauna, including fish, contribute to
ocean biogeochemistry through carbon export,
nutrient transport, and oxygen consumption,
including via the production of fast-sinking faecal
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pellets and carcasses that enhance the biological
carbon pump?*. Changes in biomass can therefore
influence carbon storage and the distribution of
nutrients and oxygen in the Ocean interior?’.

Between 2009 and 2018, the world lost about
13.5% of its hard coral cover, with global average
cover falling from 33.3% to 28.8% (roughly 11,700
km? of coral)?®. At the same time, an estimated
20%-35% of global coastal blue carbon ecosystem
cover has been lost since 1970, weakening

both habitat provision and carbon storage'.

3.
How the Ocean connects
to the Planetary Boundaries

Ocean acidification is currently the only explicitly
marine Planetary Boundary, although ocean
processes are also embedded within several
other boundaries, including biosphere integrity
and biogeochemical flows. This (fragmented
representation) has led to debate over whether
it weakens the Planetary Boundary framework
as a guide for Earth system governance®2°.
Putting that debate aside, the Ocean acts as an
active integrator of Earth system processes,
transmitting, transforming, and storing
perturbations across multiple Planetary
Boundaries over a wide range of timescales.

THREE TYPES OF CROSS-BOUNDARY
INTERACTIONS CAN BE DISTINGUISHED:

1) Physical coupling, where climate forcing
drives ocean heat uptake and acidification.

The clearest example is the coupling between
climate change and ocean acidification. As noted,
the Ocean absorbs around one-quarter of annual
anthropogenic CO, emissions, thereby slowing
the rate of atmospheric warming, but that same
uptake alters seawater chemistry and lowers pH.

2) Biogeochemical coupling, where nutrient
inputs interact with warming and stratification
to drive hypoxia and ecosystem change. Excess
nutrient inputs from agriculture, aquaculture,
and household and industrial wastewater
continue to drive eutrophication in many coastal
regions®. In 2015, 36% of the nitrogen reaching
coastal waters worldwide was delivered by
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rivers in which human sources were the main
driver of nutrient loading, and nitrogen was
present in unusually high proportions relative

to phosphorus?®!. These altered nutrient loads
increase the risk of harmful algal blooms, hypoxia,
and food-web disruption, particularly in densely
populated coastal regions. Nutrient loading then
interacts with warming and stratification, such
that negative impacts on biogeochemical flows,
climate change, and biosphere integrity converge
in coastal and shelf systems. (See Figure 3)

3) Material accumulation, where persistent
pollutants such as plastics accumulate in

marine systems. Plastic pollution in the Ocean

has increased significantly since the 199053233,
Estimates suggest that more than 170 trillion plastic
particles are floating in the Ocean, weighing 1.1-4.9
million tonnes, while annual plastic production of
roughly 450 million tonnes is projected to double
by 2045 under current trends?®4. This places the
Ocean firmly within the novel entities boundary
and generates secondary effects for marine
ecosystems, food webs, and coastal communities.
Yet, important uncertainties remain regarding
how to estimate plastic flows into and through

the Ocean®>2¢ and their consequences for marine
organisms and ecosystem functioning®”.

In sum, these interactions clarify why the Ocean
is so consequential to the Planetary Boundaries
framework. The Ocean integrates physical,
chemical, and biological processes across scales,
storing heat and carbon, redistributing energy
and matter, and mediating feedbacks between
boundaries. Because many of these processes
operate over long timescales, ocean dynamics
introduce inertia into the Earth system, delaying
and potentially amplifying the consequences

of boundary transgressions. This perspective
underscores that the Ocean is not simply one
domain among others, but a central component of
Earth system dynamics. It also motivates renewed
efforts to reconsider how the Ocean is represented
within the Planetary Boundaries framework,
including whether additional or revised boundaries
are needed to better capture its systemic role?.

Figure 3: The Planetary Boundaries Science Lab at PIK finds that seven
system boundaries have been breached, leaving only ozone depletion and
safe limits. Planetary Boundaries Science (PBScience), 2025.

of nine critical Earth
aerosol loading within
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4.Blue Lines

Introduction

Financing a regenerative and sustainable blue
economy requires clear ‘rules of the road’. Banks,
insurers, and investors can adopt the 14 Sustainable
Blue Economy Finance Principles’ to help guide their
investment into blue economy sectors, companies,
projects, and activities that halt biodiversity loss, and
sustain and build the benefits that these ecosystems
provide, while preserving and improving livelihoods.

The Taskforce on Nature-related Financial Disclosures
(TNFD)? provides a set of disclosure recommendations
and guidance that encourage and enable business
and finance to assess, report, and act on their
nature-related dependencies, impacts, risks, and
opportunities, including the Ocean.

Image Credit: © ORRAA

https://www.unepfi.org/blue-finance/the-principles/
https://tnfd.global
https://equator-principles.com/

N =

The Equator Principles®serveasacommonbaselineand
risk management framework for financial institutions
to identify, assess, and manage environmental and
social risks when financing projects.

Other relevant guidance pertains to specific sectors
and financial products. This table is a non-exhaustive
list, providing relevant examples.

In addition, individual #BackBlue endorsers use
comprehensive environmental and social frameworks
to guide their decision-making*. These requirements
are translated into cross sector and sector specific
criteria, which are articulated in “position statements”
informed by international best practice and appropriate
industry wide benchmarks.® Examples are the Nature
Position Statement® and the Infrastructure & Transport
Position Statement” of Standard Chartered and the
Deutsche Bank Sustainability Strategy?®.

Examples are the “"Environmental and Social Risk Management Framework” of Standard Chartered (https://www.sc.com/en/uploads/sites/66/content/docs/esrm-framework.

pdf) and the “Environmental and Social Policy Framework Summary” of Deutsche Bank (https://www.db.com/what-we-do/responsibility/sustainability/documents/Deutsche-

Bank-ES-Policy-Framework-English.pdf)

5 Examples are the “Nature Position Statement” of Standard Chartered which links back to the Kunming-Montreal Global Biodiversity Framework and TNFD and the “Infrastructure
& Transport Position Statement” which covers shipping. The Deutsche Bank “Sustainability Strategy” aims to systematically develop its business towards sustainable finance

and lists ESG ratings

6 https://www.sc.com/en/uploads/sites/66/content/docs/nature-position-statement.pdf

7  https://www.sc.com/en/uploads/sites/66/content/docs/infrastructure-transport-position-statement.pdf

8 https://investorrelations.db.com/files/documents/esg/202505-ESG-Strategy-ENG.pdf?language id=1
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The Poseidon Principles?®

Principles for Responsible Investment (PRI)"

Kunming-Montreal Global
Biodiversity Framework™

FAIRR Sustainable Aquaculture Engagement'

UN Global Compact Sustainable
Ocean Principles™

WWEF Blue Manifesto'

UN Sector-Specific Guidance for Aquaculture™

WWEF Blue Finance, Finance Sector
Transformation?°

International Capital Market Association’s
blue bond guidance™

WWEF Value at Risk in the Blue Economy?'

UN Global Compact Blue Bond Guidance™

WWEF Getting Underway: 2025 Assessment
of Asset Managers' Approaches to
Seafood-related Investments??

Ocean Investment Protocol™

TNFD Additional Sector Guidance,
Fishing (June 2025)*

2030 Marine Biodiversity and Ocean
Health Breakthrough and Roadmap'®

TNFD, Applying TNFD Nature-related
Metrics in the Fishing Sector, Insights from
Investors and Industry (April 2026)%

9 https://www.poseidonprinciples.org/finance/
10 https://www.cbd.int/gbf

11 https://communications-assets.unglobalcompact.org/docs/publications/Sustainable+Ocean+Principles.pdf
12 https://communications-assets.unglobalcompact.org/docs/publications/UN-Global-Compact-Sustainable-Ocean-Principles- Aquaculture.pdf

13 https://www.icmagroup.org/assets/documents/Sustainable-finance/Bonds-to-Finance-the-Sustainable-Blue-Economy-a-Practitioners-Guide-September-2023.pdf
14 https://communications-assets.unglobalcompact.org/docs/publications/Practical-Guidance-to-Issue-a-Blue-Bond.pdf

15 https://www.unepfi.org/publications/ocean-investment-protocol/

16 https://www.sustainableshipping.org/wp-content/uploads/2025/02/MBOH-Roadmap-COP29.pdf

17  https://www.unpri.org
18 https://www.fairr.org/engagements/sustainable-aquaculture
19 https://wwfeu.awsassets.panda.org/downloads/bluemanifesto.pdf

20 https://assets.worldwildlife.org/www-prd/documents/6ngszjhmgu_Finance Sector Transformation WWF Blue Finance.pdf

21 https://wwfint.awsassets.panda.org/downloads/metabolic_wwf value at_risk_in_the blue economy 29112019 _Ir.pdf

22 https://www.WWF-getting-underway-rep
23 https://tnfd.global/publication/additional-sector-guidance-fishing/

24 https://tnfd.global/knowledge-bank/applying-tnfd-nature-related-metrics-in-the-fishing-sector-insights-from-investors-and-industry/
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ORRAA has identified six key regenerative
and sustainable blue economy sectors
that offer investment opportunity
pathways: Blue Lines for scaling ocean-
aligned finance.

These draw from the detailed and comprehensive
materials that our partners and colleagues have
developed (see above) to provide clear pathways for
investment opportunities into the regenerative and
sustainable ocean economy. In practice, these will
be most effective when integrating specific business
opportunities into broader investment areas that
combine risk reduction with resilience, using nature
recovery as a strength.

The information in this Report provides a snapshot of
each Blue Line, while acknowledging their different
stages of maturity. Whilst local context matters,
these offer increasingly attractive financial returns
as technologies and markets mature, and risk
assessments adapt to reflect long-term nature values
and account for the Planetary Boundaries analysis?.

Tailoring financing structures and insurance solutions for
businesses, local communities, and indigenous people
will help facilitate this blue transformation to sustainability.

As these sectors scale and companies gain access
to more attractive finance terms, regenerative ocean
solutions will increasingly contribute to key societal
goals, delivering economic opportunity in food, energy,
and water systems. The resulting blue infrastructure
and businesses will support social and cultural
resilience and well-being, as well as facilitating nature
recovery, adaptation, and abundance.

For these blue sectors to flourish and
finance to flow we have identified critical
ocean enablers:

Ocean governance, marine science, ocean finance
literacy, high quality/high integrity markets, and
finance for large ocean states are key building blocks
that will facilitate broader engagement and provide
access to capital and liquidity to build emerging ocean
capital markets. These enablers will be the subject
of a forthcoming report.

To achieve the most beneficial impact in terms of
alignment with the Planetary Boundaries, financial
institutions also need to consider which investments
should be avoided?.

0"\

& Blue Line 1: Ocean-Based Renewable Energy

\%\\ Blue Line 2: Ocean Technology

ﬁ Blue Line 3: Blue Infrastructure

i@@ Blue Line 4: Aquaculture & Wild-Catch Fisheries

@ Blue Line 5: Ocean Conservation

Blue Line 6: Ridge-to-Reef

>

25 European Commission (2026), “Blue.Invest Investor Report 2026: The Next Wave of Blue Growth”
26 UNEP Finance Initiative (2021), “Turning the Tide: How to Finance a Sustainable Ocean Recovery - Recommended Exclusions for Financing a Sustainable Blue Economy”
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Blue Lines

1. Ocean-Based Renewable Energy

Ocean-based renewable energy is a critical pillar of the global energy
transition-and a'mature investment proposition. As part of the broader
renewables build-out required to meet net zero targets, the offshore

wind market is expected to grow at an accelerated pace, while delivering
measurable co- éryé_f_ité for ocean health when properly designed and sited.

.. i T

The Investment Thesis

Four characteristics make ocean-based renewable
energy structurally attractive to institutional investors,
asset managers, insurers, sovereign wealth funds, and
Development Finance Institutions (DFlIs):

= Scale: The sector requires trillions of dollars in
capital over the next three decades?. The investment
universe is growing as new geographies open
(particularly across emerging economies in Asia,
Latin America, and Africa), and technology matures.
Individual transaction sizes in this subsector
frequently exceed typical institutional benchmarks,
making it particularly suited to large-ticket investors
such as pension funds and sovereign wealth funds.

= Policy tailwinds: The global commitment at COP28
to triple renewable energy capacity by 2030, existing
net zero commitments, and the first ever global
Conference on Transitioning Away from Fossil Fuels
(April 2026) provide policy anchors.

= Asymmetric opportunity: Emerging markets
represent a significant opportunity, offering attractive
risk-adjusted returns as enabling environments and
regulations mature, and risk frameworks adapt to
reflect long-term ocean asset values.

* Ocean linkage: Linking ocean-based renewable
energy financing to shipping decarbonisation and
biodiversity outcomes expands the investment
opportunity, and supports growing institutional
mandates on climate as well as nature.

Caveats

Offshore renewable energy projects remain exposed
to permitting delays, grid bottlenecks, changing tax
regimes, and potential biodiversity impacts, which
may affect timelines and capital costs.

Key Opportunities at a Glance

Net financial
benefit potential
between 2020-2050

$6.8
trillion

Mitigation potential
by 2050 from ocean
renewable energy

4.5 Gt
CO,e/yr

Global cumulative offshore wind target by 2030

380 GW

27 https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2024/Nov/IRENA World energy transitions outlook 2024.pdf
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Image Credit: © Amazing Aerial, Adobe

Planetary Boundaries Alignment - Conditionally Aligned

Contributions to Planetary Boundaries

€ Climate change

Large-scale decarbonisation of the energy mix (mitigation potential of
~4.5 Gt CO,e/yr by 2050)

& Ocean acidification

Pressures on Planetary Boundaries

@ Biosphere integrity
displacement)

Indirect contribution via reduced CO, emissions

Disturbance of marine habitats (noise, seabed alteration, species

&. Land-system change

Extraction of critical materials (copper, rare earths)

<» Novel entities

Conditions of Compatibility

Composites, cabling, antifouling, and other associated industrial pollutants

= Marine spatial planning to avoid ecologically sensitive areas

» Nature-positive design: artificial reefs, co-uses with regenerative aquaculture with MPAs

= Material circularity and end-of-life recyclability

Introduction

Ocean-based renewable energy sits at the
intersection of two of the most urgent crises of
our time: the climate emergency and the collapse of
ocean health. Offshore wind, tidal, wave, floating solar,
and ocean thermal energy conversion collectively
represent a large power source, the commercial
development of which is integral to decarbonising
the global economy. Within this subsector, offshore
wind is the most commercially mature; tidal stream
and wave energy remain at earlier commercial stages.
Ocean thermal energy conversion and floating solar
photovoltaics represent further frontier technologies.

Total potential offshore wind energy generation
is large. The International Energy Agency (IEA)
estimates the technical potential of offshore wind
alone at 36,000 TWh? per year in water shallower
than 60 m and within 60 km of the shore, exceeding
total global electricity consumption of 28,200 TWh
in 2025.

The High-Level Panel for the Sustainable Ocean
Economy (HLP) places the total technical potential
of offshore wind at up to 630,000 TWh per year.
It is a structural solution to a structural problem.
As the HLP concludes, this potential “makes the role
of ocean-based renewable energy in the sustainable
transformation of the global energy system irrefutable”.?®

28 A terawatt-hour (TWh) is a unit of energy equal to one billion kilowatt-hours (kWh), or 10'2 watt-hours. It is commonly used to measure large-scale electricity generation or
consumption at the level of a country or sector. For reference, 1 TWh roughly corresponds to the annual electricity consumption of several hundred thousand households in

Europe.

29 The High-Level Panel for the Sustainable Ocean Economy (2020), “What Role for Ocean-Based Renewable Energy and Deep-Seabed Minerals in a Sustainable Future?”
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The Portfolio of Offshore
Renewable Energy Solutions

* Fixed offshore wind: Fixed-bottom offshore wind
turbines are installed on foundations piled or bored
into seabeds up to approximately 50 m deep. The
North Sea basin (characterised by shallow waters,
strong and consistent wind speeds, and proximity
to major demand centres) has served as its primary
proving ground. Installed capacity has grown from
22 GW in Europe to more than 73 GW globally by
2023%°, demonstrating that grid-scale ocean energy
is both technically and financially viable.

* Floating offshore wind: Floating offshore wind
turbines are deployed on buoyant platforms
anchored to the seabed, enabling installation
in waters deeper than 60 m. This technology
unlocks approximately 70% of global offshore wind
resources that are inaccessible to fixed-bottom
systems. While still at an earlier stage of commercial
deployment, floating offshore wind is advancing
rapidly, supported by innovation in platform design,
cost reductions, and growing policy support. It is
expected to play a critical role in scaling offshore
wind globally, particularly in regions with deep
coastal waters.

The Geography of Opportunity

While Europe, and in particular the North Sea basin,
has been the centre of offshore wind development
to date, the geography of future growth extends far
beyond. The IEA has identified China, Southeast Asia,
the Gulf States, India, Canada, the Caribbean, and East
Africa as particularly promising geographies based on
reliable wind speeds and coastal proximity. Expansion
across Latin America is also of interest. The majority of
financiers currently active in the sector are European
(43%), followed by North America (22%), Asia Pacific

30 Global Wind Energy Council (2024), “Global Offshore Wind Report”
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(14%), and Latin America and the Caribbean (14%).
Maritime spatial planning frameworks are a critical
enabler of offshore wind expansion. Germany's Federal
Maritime and Hydrographic Agency (BSH) concluded in
April 2026 that multi-use concepts, integrating offshore
wind with aquaculture, cable infrastructure, and nature
conservation in the North Sea and Baltic Sea, offer
material opportunities to reduce spatial conflicts and
generate synergies across ocean users, underscoring
that well-designed maritime spatial plans can accelerate
the deployment of ocean-based renewable energy
while delivering co-benefits for ocean health.

Financing the Transition

According to the European Commission’s Offshore
Renewable Energy Strategy (2020), achieving European
Union (EU) offshore wind targets by 2050 alone will
require around $470 billion in grid infrastructure
investments, so finance is key to rollouts everywhere
even if the business case is sound.

Financial instruments deployed include corporate
financing, project finance, and equity investment.
Sovereign wealth funds play a critical role due to their
scale, long-term horizon, and ability to crowd-in private
capital. Green bonds and emerging blue bonds are also
growing in prominence, reflecting the wider trend for
labelled instruments in renewable energy financing.
Energy has historically accounted for over half of green
bond proceeds in (IEA, 2018). It continues to represent
the largest share today with volumes continuing to
grow significantly.

Planetary Boundaries and Investable Opportunities

Blue Line 1 Case Study: Ocean-Based Renewable Energy

@rsted Blue Bond

(Capital Markets for Offshore Renewables)

In June 2023, Orsted became the first energy
company to issue a blue bond, a five-year €100
million private placement directing capital to ocean-
based renewable energy and marine biodiversity
outcomes. Issued on World Ocean Day with a fixed
coupon of 3.625% maturing in 2028, the transaction was
structured by NatWest as Sole Arranger and aligned
with the International Finance Corporation (IFC) Blue
Finance Guidelines. The Dutch pension manager APG
Asset Management, on behalf of its largest client ABP,
was the largest cornerstone investor.

Net proceeds are ring-fenced for two activity categories:
offshore biodiversity (artificial habitat restoration,
coral reef and seagrass restoration, salt marsh recovery,
3D-printed reefs in the North Sea, and pilots to embed
nature-positive design into new offshore wind projects
from 2030 onwards) and sustainable shipping (green
fuels and the decarbonisation of ocean vessels). The
instrument complements @rsted's broader green bond
programme and supports its ambition that all new
renewable energy projects commissioned from 2030
onwards deliver a net-positive impact (NPI) on biodiversity.

For institutional investors, the @rsted blue bond
demonstrates three things: ocean-based renewable
energy can be packaged into investment-grade, fixed-
income securities with clearly defined use of proceeds
and the use of the blue bond format offers a credible
migration path for institutional fixed-income mandates
seeking ocean exposure alongside climate. @rsted's
commitment to publish an annual Blue Bond Impact
Report, combined with its role as a Champion of the
UN Global Compact and UNEP FI Ocean Investment
Protocol, has helped establish a market template that
other energy issuers can now follow.

As of 2025, @rsted fully allocated all net proceeds to
marine ecosystem projects.
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Image Credit: © @rsted | 3D Plvéd Coral Reefs

Image Credit: © @rsted | Salt Marsh Restoration
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Blue Lines

2. Ocean Technology

Ocean technology is a fast-emerging investment universe covering
businesses that leverage ocean assets or directly prevent ocean degradation
through innovative new techniques and technologies, from autonomous
ocean observation systems to plastic upcycling,'biotech, and advanced
materials. The segment is structurally underfunded relative to its potential
scale and offers institutional capital exposure to a multisbillion dolfar growth
market with strong policy tailwinds and clear ocean health cé6=benéefits.

= Policy tailwinds: The emerging Global Plastics
Treaty, the EU Circular Economy Action Plan, the
UN Decade of Ocean Science (2021-2030), and the
Kunming-Montreal Global Biodiversity Framework
converge to support ocean technology deployment,
while extended producer responsibility schemes
and corporate sustainability targets are repricing
the cost of inaction. WWF's guidance®® signals
that central banks and financial regulators are
beginning to integrate ocean health into prudential
and supervisory frameworks, reinforcing demand
for ocean monitoring, Measurement, Reporting
and Verification (MRV), and data infrastructure.

The Investment Thesis

For institutional investors, asset managers, insurers,
sovereign wealth funds, and development finance
institutions, ocean technology represents a structurally
compelling opportunity with distinct characteristics:

= Scale: Ocean technology spans data, robotics,
materials, and circular economy solutions for
the Ocean. The transition of traditional maritime
sectors such as shipping requires a broad range
of new technologies but also offers access to the
established finance and insurance universe of those

sectors. In addition there are already 159 private
funds active in the EU blue economy alone®, with
a wide range of new funds in emerging economies.

The recycled ocean plastics market is projected to
grow from $1.8 billionin 2025 to $4.9 billion by 2035%.
Blue biotechnology, the commercial application of
marine organisms for pharmaceuticals, nutrition,
industrial inputs, and environmental services, is an
emerging third cluster within ocean technology,
with the marine biotech market projected to reach
$6.4 billion globally®* and the EU sector attracting
114 investment deals worth €405 million34.

Asymmetric opportunity: Ocean technology
remains dominated by early-stage deals (more
than 50% of EU transactions are seed or Series
A), and later-stage capital is scarce. This creates a
window for growth finance and institutional capital
to enter, with venture debt, blended finance, and
corporates well-placed to bridge the scale-up gap.

Ocean linkage premium: Ocean technology
investments deliver direct, measurable ocean health
outcomes (plastic leakage prevented, ecosystems
monitored, emissions avoided) that map onto blue
bonds, sustainability-linked loans, and outcome-
based instruments.

31 European Commission (2026), “Blue.Invest Investor Report 2026: The Next Wave of Blue Growth”

32 Ibid

33 European Commission and the EU Blue Economy Observatory (2025), “Blue Economy Report 2025"

34 European Commission (2023), “Blue.Invest Investor Report 2023: An Ocean of Opportunities”

35 WWF Greening Financial Regulation Initiative (November 2025), “Ocean Guide for Central Banks and Financial Regulators”
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Key Opportunities at a Glance

Global marine
biotech market size
(projected)

$6.4 billion

Autonomous
Underwater Vehicle
(AUV) market size
projected by 2035

$7.9 billion

Investment required globally over
2025-2040 for plastics collection,
recycling & disposal alone (OECD)

S2.1 trillion

Image Credit: © Whitcomberd, Adobe

Planetary Boundaries Alignment - Conditionally Aligned

a1 All relevant Indirect contribution via monitoring (MRV, eDNA, satellites), pollution
Planetary Boundaries reduction, and resource optimisation

Cross-cutting Structuring tool that makes other Blue Lines auditable and bankable

<» Novel entities New materials, electronic components, batteries

& Climate change Energy consumption of data infrastructure and sensor networks

@ Biosphere integrity Physical and acoustic disturbances (robots, AUVs)

» Low-impact design from the outset (energy sobriety, materials)

« Hardware circularity and end-of-life management

= Explicit orientation towards pressure reduction, not extraction optimisation

From Red Lines to Blue Lines: Redrawing How We Invest in a Regenerative Blue Economy




Caveats

Ocean technology can reduce pressures on marine
ecosystems, but deployment must be carefully
managed to avoid energy demand, e-waste, critical-
material use, underwater noise, physical disturbance
and pollution leakage. Alignment with the Planetary
Boundaries depends on low-impact design, hardware
circularity, end-of-life management and clear evidence
that solutions reduce ocean pressures rather than
enabling more intensive extraction.

Introduction

Ocean technology is reshaping how the regenerative
and sustainable blue economy is built, operated,
and financed. The category covers businesses that
leverage ocean assets or directly prevent ocean
degradation through innovative new techniques
and technologies, including ocean observation and
monitoring systems, autonomous underwater and
surface vehicles, marine robotics, plastic upcycling,
advanced biomaterials, smart sensors, and digital
twins of the ocean. These solutions sit upstream
of every other blue economy sector: they generate
the data on which risk is priced, the materials that
replace fossil-based inputs, and the platforms on
which sustainable maritime operations are built.

Investor interest is moving the segment beyond
niche status. The European Commission’s Bluelnvest
Investor Report 2026 maps 159 private funds active in
the EU blue economy, with around €3 billion in fully
dedicated capital and a further €11 billion in partial-
exposure capital®. 26% of investors surveyed selected
blue tech and ocean observation as priority areas,
ahead of environmental protection and regeneration.
Most deals occur at early stage: more than half of EU
transactions in the segment are seed or Series A,
reflecting a category in which the technology pipeline
is maturing faster than the later-stage capital available

to scale it. The Blue Invest Report concludes that this
market is “moving beyond niche status, with more
general investors now seeing the potential in these
sectors”.%”

The Portfolio of Offshore
Renewable Energy Solutions

Blue biotechnology and marine-derived innovation:
Marine organisms have evolved under extreme
conditions (pressure, salinity, temperature gradients)
producing molecular structures found nowhere else
on Earth. This biological diversity translates into
three concrete commercial opportunities. In food
and nutrition, microalgae produce far more protein
per hectare than soy®® and are the original source
of the omega-3 fatty acids (EPA and DHA) that the
fish farming industry currently depends on wild fish
to supply. In pharmaceuticals, marine organisms are
yielding a new generation of cancer treatments and
anti-infectives at a time when conventional antibiotic
pipelines are running dry. Several compounds are
already in late-stage clinical trials. In industrial
applications, marine-derived enzymes, biopolymers
and biostimulants are cutting emissions across
chemicals, agriculture, and food production.

Ocean observation, data and autonomous systems:
Satellites, smart buoys, autonomous underwater
and surface vehicles, and digital twins of the Ocean
form the data backbone of the blue economy. The
Autonomous Underwater Vehicle (AUV) market alone
is projected to grow from $3.5 billion in 2025 to $7.9
billion by 2035, supported by demand from offshore
wind inspection, subsea infrastructure monitoring,
marine protected area management, and climate
science. The data buoy market is expected to reach
$5.7 billion by 2033. These platforms generate the
inputs that make ocean risk insurable, ecosystem
outcomes verifiable, and offshore operations efficient.
The European Commission has committed €15 million
per year since 2021 to the European Digital Twin

36 European Commission (2026), “Blue.Invest Investor Report 2026: The Next Wave of Blue Growth”

37 European Commission and the EU Blue Economy Observatory (2026), “Blue economy sees a surge in investment and growing investor interest”

38 Uguz S & Sozcu A (2023), Nutritional Value of Microalgae and Cyanobacteria Produced with Batch and Continuous Cultivation: Potential Use as Feed Material in Poultry Nutrition,
Animals (MDPI); Janssen M, Wijffels RH, & Barbosa MJ (2022), Microalgae based production of single-cell protein, Current Opinion in Biotechnology
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Ocean, signalling that ocean data infrastructure is
moving from public good to investable asset class.

= Plastic upcycling and advanced marine materials:
Technologies that turn ocean degradation into a
source of value, including plastic upcycling, marine
bioplastics, biopolymers, biofouling-free coatings,
and substitutes to fossil-based industrial inputs.
The recycled ocean plastics market is projected to
grow from $1.8 billion in 2025 to $4.9 billion by 2035
(Compound Annual Growth Rate, CAGR, of 10.3%),
with rigid packaging and recycled Polyethylene
Terephthalate (PET) leading adoption. Innovations
in chemical recycling, blockchain traceability, and
Artificial Intelligence (Al) based sorting are improving
the quality and scalability of recycled feedstock. For
institutional investors, this segment offers exposure
to a circular materials thesis with hard demand
drivers (corporate recycled-content commitments,
Extended Producer Responsibility schemes, the
Global Plastics Treaty negotiations) and a growing
premium for verifiable ocean-bound provenance.

The Geography of Opportunity

Europe is currently the most active region for ocean
technology investment while North America remains a
leading hub for marine robotics, ocean data platforms,
and biomaterials research. Southeast Asia is emerging
fastacross plastic recycling supply chains, autonomous
systems, and ocean monitoring, supported by national
blue economy strategies in China, Japan, Korea,
Singapore, and India. Latin America and the Caribbean
are also gaining traction in circular materials, with
dedicated capital being deployed across Brazil,
Colombia, and Mexico. The combination of long
coastlines, large Exclusive Economic Zones, and rising
regulatory pressure on plastic and ocean pollution
makes geographic diversification a structural feature
of the ocean technology investment thesis. Countries
with large Exclusive Economic Zones hold a structural
competitive advantage in blue biotechnology with

€)orraa

access to diverse, relatively unexplored marine genetic
resources. The Nagoya Protocol on Access and
Benefit Sharing and the BBNJ Agreement now provide
an operational legal framework for commercialising
those resources while keeping royalty revenues in
source economies.

Financing the Transition

The Organisation for Economic Co-operation and
Development (OECD) estimates that more than
$2.1 trillion will be needed globally over 2025-
2040 for plastics collection, recycling, and disposal
infrastructure alone, while the broader ocean
technology investment universe is currently dominated
by early-stage venture and growth capital. Mainstream
institutional investors have been slow to enter the
sector and mainly at later stages due to small deal
sizes, uncertain exit pathways, technology risk, and
lack of cash-flow visibility.

Financial instruments deployed include venture
capital, private equity, growth equity, blended finance
vehicles, blue bonds, sustainability-linked loans,
and outcome-based instruments such as plastic
credit-linked bonds. DFls and corporate strategic
investors play an outsized role at the early stage,
helping de-risk first-of-a-kind technologies and
crowd in private capital. Insurance underwriters are
increasingly relevant: parametric products built on
satellite and ocean data are creating new categories
of insurable risk, and ocean technology adoption is
itself reducing claims exposure in shipping, offshore
energy, and aquaculture. Bridging the scale-up gap
will likely require coordinated financing pathways that
combine patient venture capital, catalytic and blended
finance, strategic corporate partnerships and, over
time, refinancing into larger infrastructure or growth-
equity capital pools once technologies demonstrate
commercial traction and recurring revenues.

Planetary Boundaries and Investable Opportunities

Blue Line 2 Case Study: Ocean Technology

SWEN Blue Ocean

SWEN Blue Ocean is a focused venture capital fund
dedicated to ocean biodiversity regeneration which
demonstrates that ocean technology can deliver
competitive returns to institutional investors.

Launched in September 2021 by SWEN Capital Partners
(Paris) in scientific partnership with the French national
oceanographic institute Ifremer, Fund | closed in March
2023 at €170 million, exceeding its initial €120 million
target and ranking among the most over-subscribed
impact vehicles of its vintage.

The fund's investor base is more than 85% institutional
and includes pension funds, insurance companies
(MACIF, MAIF, Abeille Assurances), banks (Crédit Mutuel
Arkéa), the French sovereign investment bank Bpifrance,
the Prince Albert Il of Monaco Foundation, Builders
Vision, the Ferd family office, the Planet Ocean Fund,
and Ifremer, with the SWEN Blue Ocean team now
numbering eleven investment professionals.

Fund | deployed across 20 portfolio companies in
sustainable aquaculture, ocean data, alternative seafood,
single-use plastic alternatives, marine renewable energy,
and shipping decarbonisation, including Optoscale (real-
time fish biomass measurement to help aquaculture
become more sustainable), 900.care (reuse solution
to reduce single use plastic), and OceanWings (wind
assisted propulsion to reduce greenhouse gas (GHG)
emissions of the shipping industry).

The performance of Fund | has been validated by
the market. As of December 2025, the fund is fully
allocated, has exited three portfolio companies, and has
already returned significant capital to Limited Partners
at competitive market rates of return (DPI of 30%).
Building on this track record, SWEN launched Fund
Il at the UN Ocean Conference in June 2025, raising
€160 million at first close towards a €300 million target,

From Red Lines to Blue Lines: Redrawing How We Invest in a Regenerative Blue Economy

which would make it the largest dedicated ocean impact
venture fund globally.

Fund Il writes lead tickets up to €12 million, focuses primarily
on Series A rounds, and has expanded its mandate to
deploy up to 30% of capital outside Europe.

For institutional investors, SWEN Blue Ocean provides
three takeaways: ocean technology has produced
realised exits with capital returned to Limited Partners
in line with conventional Venture Capital benchmarks;
specialist managers with scientific partnerships,
sectoral depth, and an Article 9 Sustainable Finance
Disclosure Regulation (EU) classification, offer a credible
institutional entry point into the asset class; and the
rapid scaling from a €170 million Fund | to a €300 million
Fund Il target signals that demand for institutional
ocean tech allocations is now translating into capital
deployment at scale.

1 L1
Image Credit: © SWEN ¥,

Image Credit: © SWEN
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_Blue Line * Ocean linkage premium: Sustainable port and

3 . B I ue I nfra Stru Ctu re shipping infrastructure can generate value through

both decarbonisation and resilience outcomes.

Key Opportunities at a Glance

Investments in port electrification, shore power, ) Share of maritime
= . - .. Estimated emissions from
Ports and shipping form the physical backbone of global trade and alternative fuel bunkering, and vessel-efficiency | - investment required vessels above
| h i t cl dt . technologies can reduce emissions exposure, fuel to halve shipping 5,000 Gross
are a large, cash-generative asset class now exposed to a converging costs, and future carbon-compliance liabilities, | ©missions by 2050 '(I';an;agiet r(‘G']I:I) .
- g = . - ot - - 0 O e ee
se‘t of regulatory, climate, and transition pressures. The investable while resilient and nature-positive coastal assets, | $1.4 trillion i
universe spans'port electrification and shore power, alternative fuel including mangrove belts, reef structures, and 90%
bunkering, new and retrofitted electric vessels, and nature-based constructed wetlands, can reduce damage costs
0 c 5 c c . . . Damage cost
coastal protection systems, with regulation increasingly turning by two to three orders of magnitude relative to | o ,jic_private reducfion
discretionary capex into compliance-driven investment. A significant part unprotected equivalents®. Linking infrastructure | Partnership (PPP) from climate-
o . . . . 3 financing to biodiversity outcomes through blue investment mobilised resilient coastal
of traditional infrastructure along global coasts is at risk from climate : bodd g Y AP . in ports across LT s
o o oo ° onas an sustalnabllity-linke Instruments developing economies
change and requires large investment for upgrades and resilience. E , N
= 3 expands the investor base and supports institutional (200+ projects) 2to 3
(3]
£ mandates on nature alongside climate. $21 billion+ order_s of
magnitude

Fuels Infrastructure Regulation (AFIR) requires

The Investment Thesis shore power coverage for at least 90% of demand . . \. \ .

from large vessels at Trans-European Transport Planetary Boundaries Alignment - Transition Critical
For institutional investors, asset managers, Network (TEN-T) ports by 2030, These frameworks
. . . . . . Contributions to Planetary Boundaries
insurers, sovereign wealth funds, and development convert discretionary capex into compliance-
finance institutions, sustainable port and shipping driven spending. Comparable momentum is now € Climate change Major lever for decarbonising global transport (~80% of trade, ~2.6%
infrastructure as well as upgrades to other built visible across the Asia-Pacific, where national or of CO, emissions today)
structures along coasts represents a structurally sub-national emissions trading and carbon tax
compelling investment opportunity with distinct ~ mechanisms are in place or under development in & Biosphere integrity Positive only when Nature-based Solutions are integrated (mangroves,
characteristics: China, South Korea, Japan, Singapore, Indonesia, reefs, wetlands)

Vietnam, and Thailand*, extending compliance-
driven investment pressure into the jurisdictions

= Scale: Shipping carries around 80% of world trade Pressures on Planetary Boundaries

.and the sectorhrTquwes. m.ore tt?an $1'tgtr||5”'0n of that host the world's largest container ports and & Climate change Structurally emissions-intensive in its current form
investment to halve emissions by 2050%°. EU port shipbuilding capacity.

and maritime activities alone generate close to & Biosphere integrity Coastal artificialisation, dredging, disturbance
€100 billion in annual gross value added, providing = Asymmetric opportunity: Public-private partner-

a deep, cash-generative baseline from which the ~ ships in developing economies have already > Novel entities Pollution from fuels, antifouling, operational waste
transition opportunity is structured. mobilised more than $21 billion across 200+ *. Biogeochemical flows Port pollution (ballast water, run-off)
) ] o . port projects*. Blended finance, Multilateral
" Pdlicy failwjhds:/The EU Emissions Trading Development Bank (MDB) lending, and Conditions of Compatibility

System (EU ETS) now applies a full carbon price
to shipping emissions*’, FuelEU Maritime sets
binding limits on the Greenhouse Gas (GHG)
intensity of onboard energy, and the Alternative

concessional facilities can de-risk entry for institutional
capital while building enabling environments that

private finance alone cannot deliver. - Nature-based Solutions for coastal protection of port assets

= Electrification of terminals and deployment of clean fuels (ammonia, methanol, hydrogen)

= Reduction of maritime pollution (ballast water, biocidal antifouling, vessel speed)

39 UN Trade and Development (2023), “Review of Maritime Transport 2023"

40 Regulation (EU) 2023/957 extending the EU Emissions Trading System to maritime transport, in force since 2024

41 Regulation (EU) 2023/1805 (FuelEU Maritime), in force since January 2025

42 Regulation (EU) 2023/1804 on the deployment of Alternative Fuels Infrastructure (AFIR)

43 Carbon Market Watch (2026), “Carbon Pricing Trends in Asia"”

44 World Bank (2025) "Private Participation in Infrastructure (PPI) database, Ports sector” 45 United Nations Environment Programme Finance Initiative (2025), "Diving Deep - Climate-Resilient Port Infrastructure”
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Caveats

Blue infrastructure is transition-critical, but its benefits
depend on avoiding carbon lock-in and limiting local
environmental impacts. Port electrification, shore
power, and alternative fuel bunkering require credible
fuel pathways, grid capacity and life-cycle emissions
accounting. Port expansion and vessel operations
can also drive dredging, coastal artificialisation,
habitat disturbance, pollution, invasive species,
and underwater noise. Compatibility depends on
nature-sensitive planning, clean-power integration,
pollution controls, and nature-based or hybrid coastal
protection where feasible*.

Introduction

Global trade runs on maritime infrastructure.
Shipping carries around 80% of world trade, while
ports, vessels, and coastal logistics systems form
the interface between trade flows and the coastline.
The sector accounts for approximately 2.6% of global
CO, emissions from fuel combustion and industrial
processes®, a level comparable to Germany's total
emissions. Under current growth trajectories, inaction
could see shipping account for up to 17% of global
CO, emissions by 205048,

Sustainable blue infrastructure covers the
technologies, systems, and operational practices
that allow freight and passenger shipping to become
cleaner, more efficient, and more resilient. It spans
greener ports, shore power, alternative fuel bunkering,
port electrification and energy grids, vessel retrofits,
and the nature-based and engineered systems that
protect coastal assets. The International Maritime
Organization’s (IMO) revised 2023 GHG strategy
targets net zero emissions by or around 20504,

46 World Economic Forum (2025), “Nature Positive: Role of the Port Sector”
47 International Maritime Organization (2020), “Fourth IMO GHG Study”

The Portfolio of Blue
Infrastructure Solutions

= Greener ports: Ports combine identifiable revenue
streams (port dues, lease tariffs, electricity, and
bunkering services) with strengthened resilience
profiles. Core investment categories include
onshore power supply (OPS), port electrification,
waste reception and management, alternative fuel
bunkering, and port-side resilience systems. More
circular practices, such as sediment reuse, reduce
operating and disposal costs, while hybrid nature-
based features can lower insurance premiums and
dredging requirements.

* Cleaner vessels: The vessel fleet itself constitutes
a second investment category, focused on retrofits
and onboard systems including ballast water
treatment, hull and biofouling solutions, quieter
propulsion, and waste management. Ships above
5,000 GT represent around 55% of vessels but
account for approximately 90% of maritime
emissions®’, so targeted upgrades to this segment
carry disproportionate impact. Speed optimisation
alone can deliver fuel savings of up to 6%, providing
clear compliance value and direct efficiency upside.

= Coastal resilience: Sea-level rise, storm surge,
flooding, and erosion are already material risks for
port assets. Coastal protection systems, Nature-
based Solutions, and upgraded drainage and flood
barriers reduce expected damage costs, lower
insurance premiums, and protect long-term revenue
continuity. Climate resilience is becoming a financial
variable as well as an engineering one.

The Geography of Opportunity

Europe currently provides the clearest example of how
regulation can structure capital allocation across the
sector, with the EU ETS, FuelEU Maritime and AFIR

48 International Maritime Organization (2020), “Fourth IMO GHG Study”, business-as-usual scenarios

49 International Maritime Organization (2023), “Revised GHG Strategy”

50 European Commission (2024), “Report on the State of the EU Maritime Transport Sector”

creating a defined compliance-driven capex cycle.
Beyond Europe, growth concentrates in three areas.
Eastern Asia (China, Japan, the Republic of Korea,
Singapore and India) accounts for roughly 95% of
global shipbuilding® and is positioned to develop
and scale much of the next generation of green fuels,
electrification, and maritime technology, opening
cross-regional opportunities around green corridors,
fuel hubs, and technology licensing. Latin America,
Sub-Saharan Africa, and South and Southeast Asia
concentrate the PPP-led port modernisation pipeline,
where MDB and DFI co-investment can de-risk entry.
North America offers a more mature regulatory
and PPP environment, particularly for shore power,
terminal electrification, and coastal resilience.

Financing the Transition

Halving shipping emissions by 2050 could require
around $1.4 trillion in investment®?, a financing
requirement that public budgets alone cannot meet.
According to the World Bank?®3, sustainable port
projects do not become bankable on environmental
merit alone: they require sufficient scale (institutional
bond markets typically require transaction sizes
above $50 million), risk mitigation through offtake
agreements or blended structures, and data and
standards that reduce uncertainty for lenders and
investors.

Capital is being deployed through corporate financing,
project finance, PPP structures, MDB lending, green
and emerging blue bond issuance, and concessional
facilities. By providing guarantees, absorbing first-loss
risk, supporting project preparation, mitigating political
or currency risk, aggregating pipelines, financing
early-stage deployment sovereign wealth funds and
DFls play a critical role in crowding in private capital,
while frameworks such as the Finance to Accelerate
the Sustainable Transition (FAST)-Infra Sustainable
Infrastructure Label®** and the Ocean Investment
Protocol®® help translate sustainability and resilience

51 UN Conference on Trade and Development (2024), “Review of Maritime Transport”
52 UN Conference on Trade and Development (2023), “Review of Maritime Transport”
53 World Bank (2024), “Climate-Smart Healthy Ocean Investment Plan”

criteria into terms financial institutions can underwrite.
Insurance products tailored to climate-exposed
port assets are an emerging frontier, addressing
the physical-risk dimension that is becoming a core
component of asset assessment.
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54 FAST-Infra Sustainable Infrastructure Label, launched in 2021 and endorsed by institutions representing more than $100 trillion in AUM
55 UN Global Compact and UN Environment Programme Finance Initiative (2025), “Ocean Investment Protocol”
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4. Aquaculture & Wild'#Catbh Fisheries

Sustainable aquaculture and higF|=integrity fisherie's represent an investment
opportunity for institutional capital. The sector underpins global food security,
is a fast-growing food sector, and offers pbtentially diversified revenue
streams with co-benefits for ocean health. Artisanal wild-capture fisheries

sustain hundreds of millions of livelihoods in coastal communities and remain ™

a critical source of nutrition and employment, particularly in'the Global South.

For wild-capture fisheries, the investment opportunity
lies in financing the transition towards better-
managed, more transparent and more productive
For institutional investors, asset managers, insurers, fisheries. Solutions®® such as:

sovereign wealth funds, and development finance
institutions, sustainable fisheries and aquaculture
represent a significant transition opportunity with

The Investment Thesis

= Certified fisheries and credible Fishery Improvement
Projects can help restore stock health and secure

distinct characteristics:

= Scale and growth: Aquaculture as a whole accounts
for more than half of global seafood production®®
and is the world's fastest-growing food sector, with a
projected CAGR of 7.5% over 2026-2034%". Demand
is set to outpace supply, expanding the investable
universe across the value chain. Identifying which
types of aquaculture and fishing activity fit within
the sustainable paradigm is critical and can be
confusing for investors. The World Bank identifies
a $1.5 trillion investment opportunity in sustainable
aquaculture by 2050%,

long-term catch stability

= Traceability, vessel monitoring and anti-IlUU systems
reduce legal, reputational and supply-chain risks.

= Selective gear, bycatch reduction and ghost-gear
solutions protect the natural capital on which future
revenues depend

* Investments in cold-chain, waste reduction and by-
product valorisation improve margins by increasing
the value extracted from each catch.

In this sense, fisheries become investable when capital
supports measurable improvements in governance,
resource efficiency and ecosystem outcomes, rather
than the expansion of business-as-usual extraction.

56 Food and Agriculture Organization (2024), “State of the World Fisheries and Aquaculture (SOFIA)"

57 Fortune Business Insights, 2026

58 World Bank (2025), “Harnessing the Waters: A Trillion Dollar Investment Opportunity in Sustainable Aquaculture”
59 United Nations Environment Programme Finance Initiative (2025), “Turning the Tide: How to Finance a Sustainable Ocean Recovery”

Planetary Boundaries and Investable Opportunities

Image Credit: © ORRAA

= Policy tailwinds: Strengthened fisheries manage-
ment and enforcement frameworks can unlock
significant economic value currently lost to
overexploitation, destructive or wasteful practices.
At the same time, growing regulatory pressure on
industrial fleets and carbon-intensive proteins is
repricing risk in favour of lower-impact, selective
and lower-emission seafood production.

= Asymmetric opportunities: Artisanal wild-catch
fisheries and low trophic level®® aquaculture
(bivalves, seaweed) are examples of under-insured
and under-invested sectors. Cooperative structures,
along with blended finance or dedicated impact
funds can generate risk-adjusted returns while
building the enabling environments that private
capital alone cannot deliver.

= Ocean linkage: Best-practice aquaculture,
including Integrated Multi-Trophic Aquaculture
(IMTA), generates value across multiple revenue
streams simultaneously: protein, ecosystem
services, shoreline protection, and shell valorisation.
Linking seafood financing to biodiversity outcomes
through sustainability-linked instruments could be
used to align with institutional mandates on nature.

Caveats

Sustainable aquaculture and high-integrity fisheries
remain context-dependent. Even lower-impact models
can create trade-offs if poorly scaled, including nutrient
loading, disease risks, feed pressure, bycatch, seabed
impacts and weak traceability. Compatibility depends
on ecological carrying capacity, science-based catch
limits, responsible feed sourcing, biosecurity controls
and verified supply-chain standards.

Planetary Boundaries Alignment - Conditionally Aligned

Contributions to Planetary Boundaries

€ Climate change Protein production at far lower carbon intensity than terrestrial proteins

(sub-10 vs ~100 kg CO,e/kg for beef)

€ Biosphere integrity Restorative effects of regenerative models (bivalves, seaweed, IMTA)

Pressures on Planetary Boundaries

@& Biosphere integrity Overfishing, disease spread, invasive species

% Biogeochemical flows Eutrophication from nitrogen and phosphorus discharges

&< Land-system change Footprint of feed inputs (soy, fishmeal)

Conditions of Compatibility

= Prioritise IMTA and non-fed aquaculture (bivalves, seaweed)

= Strict stock management and robust certification for fisheries

= Phase-out of unsustainable feeds and substitution (insects, microbes, by-products)

60 Low trophic level (LTL): organisms that occupy the lower positions in a food web, typically primary producers (e.g. phytoplankton, algae) and primary consumers (e.g. zooplankton,
bivalves, some small pelagic species), which feed directly on basic energy sources such as sunlight or organic matter, rather than on other animals

From Red Lines to Blue Lines: Redrawing How We Invest in a Regenerative Blue Economy




Key Opportunities at a Glance

People whose
livelihoods are
supported by
artisanal wild catch
fisheries globally

600 million

Annual seafood
growth rate, the
fastest-growing
global food sector

7.5% CAGR

Total annual value of bivalve aquaculture
(food + ecosystem services)

$30 billion

Introduction

The global seafood system sits at a strategic
inflection point: demand is set to outpace supply,
and the gap will not be filled by business as usual. The
benefits of shifting to sustainably produced ocean-
based protein are estimated at ten times the costs®'.
Beyond the environmental rationale, what is really at
stake is food and national security which requires a
shift in how capital is allocated.

The food system is also a major driver of climate
risk and a major lever for addressing it. For insurers
and asset managers, this matters both from a liability
perspective (underwriting exposure to carbon-
intensive food systems) and from an asset allocation
point of view (identifying sustainable opportunities
in compliant, lower-impact sectors).

The Portfolio of Sustainable
Seafood Solutions

= Sustainable aquaculture: Improved production
methods and technologies, use of insect feeds to
avoid wild fish for fish feed, and closed systems
to protect waste flows are all part of the transition
to sustainable aquaculture. The WorldFish CAINA
project (Climate-Adaptive, Inclusive, Nature-based

Aquaculture), operational in Malaysia and the
Solomon Islands with support from the Government
of Canada, is developing the first rigorous global
definition and measurement framework for nature-
based aquaculture (NBA), including climate
projections and gender-equitable pathways,
providing the evidence base needed to structure
investable nature-positive aquaculture at scale in
Southeast Asia and the Pacific.

Low trophic level aquaculture (bivalves &
seaweed): Restorative aquaculture such as farming
of mussels, oysters, clams, and seaweed requires
zero feed inputs and actively filters toxins from
surrounding waters. This type of farming can also
be associated with offshore energy installations as
well as adjacent to port infrastructure and marine
protected areas.

Artisanal wild-catch fisheries: Small-scale,
low-energy, selective fisheries account for about
40% of global catch, 90% of the capture fisheries
workforce, and two-thirds of catches destined for
direct human consumption®?, They support roughly
1in 12 people globally and carry structurally lower
compliance and reputational risk than industrial
fleets, whilst having limited access to lenders. Small
Island Developing States (SIDS) and coastal Least
Developed Countries (LDCs) are disproportionately
dependent on artisanal fisheries for food security,
livelihoods and government revenues, yet remain
underserved by formal finance. To make these areas
more accessible, banks can focus on supply chain
solutions and cold-value chains, with innovations
supported by development finance institutions.
Impact investors may consider innovative
approaches for artisanal fisheries. However, being
artisanal does not automatically make a fishery
sustainable: small-scale fisheries can still rely on
destructive gear, target vulnerable species, lack
stock data, operate outside effective management
frameworks or create social and labour risks. The
investment opportunity therefore lies in well-
managed artisanal fisheries.

61 High Level Panel for a Sustainable Ocean Ocean Economy (2020), “The Ocean Transition: What to Learn from Ocean Economies”
62 Basurto X, Gutierrez NL, & Franz N et al. (2025), I/luminating the multidimensional contributions of small-scale fisheries, Nature
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= Sustainable commercial wild-caught fisheries:
Well-managed commercial fisheries represent a
significant and investable segment of the wild-catch
universe. The TNFD Additional Sector Guidance on
Fishing (June 2025), developed in collaboration with
the Marine Stewardship Council (MSC), establishes
an interoperability table allowing MSC-certified
fisheries to report directly against TNFD disclosure
metrics, materially reducing reporting burden and
increasing data comparability for institutional
investors assessing nature-related risks across
seafood supply chains. The April 2026 TNFD use-
case report on applying nature-related metrics in the
fishing sector further demonstrates that companies
across the full fisheries value chain, from harvesting
to processing to retail, can now systematically
identify, manage, and disclose nature-related
dependencies, impacts, and risks. Certification
can provide a useful baseline, complemented by
broader ecosystem and social assessment. SBTN's
ocean guidance®® makes the seafood Blue Line
more directly actionable for corporate audiences.
Rather than limiting seafood sustainability to
broad commitments, it provides companies with
a science-based target-setting pathway across
wild capture fisheries and aquaculture. Its guidance
focuses on three operational levers:

= Avoiding and reducing reliance on overexploited
fish stocks;

= Protecting critical marine habitats; and

* Reducing risks to endangered, threatened and
protected marine species. This complements
TNFD by helping companies move from nature-
related assessment and disclosure toward
measurable sourcing and supply-chain action.

The Geography of Opportunity

Asia accounts for ~90% of current total aquaculture
production®, led by China, Indonesia, India, Vietnam®®,
Bangladesh, and the Philippines, though certified
sustainable production remains a small fraction of this
total, estimated at under 5% globally®®. Sub-Saharan
Africa, particularly the East African coast, is one of the
largest untapped opportunities given demographic
growth and a widening protein gap. Latin America (Chile,
Ecuador, Peru) combines mature export channels with
headroom in bivalves and seaweed. Artisanal wild-catch
fisheries opportunities concentrate in the developing
tropics (Southeast Asia, the Pacific, West Africa, the
Caribbean), where impact-oriented capital can be
deployed alongside fisheries management reforms.

Financing the Transition

The sustainable seafood sector remains structurally
under-capitalised relative to its scale. The World Bank
identifies a $1.5 trillion investment opportunity in
sustainable aquaculture over the next 25 years®’.

Capital is being deployed through project finance, growth
equity, dedicated impact funds, blended finance vehicles,
cooperative structures, and SME debt facilities, with
sovereign wealth funds and DFls well positioned to
crowd-in private capital. Insurance products tailored to
artisanal fishers and seaweed farmers are an emerging
frontier, addressing the climate, disease, and price-
volatility risks that have long excluded smaller producers
from formal markets. Notably, the FAIRR principles®® and
WWE sector guidance®® assist private finance to identify
sustainable aquaculture and fisheries management.
The TNFD Additional Sector Guidance on Fishing (June
2025) and the accompanying April 2026 metrics report
provide the disclosure framework that potentially allows
commercial wild-caught fisheries to be assessed and
reported against standardised nature-related metrics.

63 Science Based Targets Network, Ocean Targets. Available at: https://sciencebasedtargetsnetwork.org/companies/take-action/set-targets/ocean-targets/

64 Food and Agriculture Organization (2024), “State of the World Fisheries and Aquaculture (SOFIA)"

65 The Nature Catalyst and Convergence Blended Finance (2025)

66 Aquaculture Stewardship Council (2025), “2024 Impacts Report”. Available at: https://asc-aqua.org/news/seafood-transformation-from-feed-to-farm-asc-2024-impactsreport-

captures-a-year-of-global-progress/
67 World Bank (2025), “"Harnessing the Waters: Sustainable Aquaculture”

68 FAIRR, Sustainable Aquaculture Engagement. Available at: https://www.fairr.org/engagements/sustainable-aquaculture

69 Aqua Culture Asia Pacific (2025), “World Bank, WWF find investments in aquaculture”
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https://asc-aqua.org/our-impact/asc-annual-impacts-report/
https://www.fairr.org/engagements/sustainable-aquaculture

Blue Line 4 Case Study: Aquaculture and Wild-Catch Fisheries

Hatch Blue (Sustainable Aquaculture
Impact Fund Structure)

Hatch Blue is one of the leading specialist
investment platforms dedicated to sustainable
aquaculture, operating three funds with combined
Assets Under Management (AUM) of more than
€110 million across over 80 investments made; and
a global team of more than 30 professionals are
based in Ireland, Norway, Germany, and Singapore.

Founded in 2017, the platform combines fund
management, venture development programmes, and
advisory services across the aquaculture value chain.

The flagship vehicle, the Blue Revolution Fund,
closed in October 2024 at €93 million, exceeding its
initial €75 million target, with The Nature Conservancy
(TNC) acting as conservation manager and impact
partner, a first-of-its-kind partnership in the aquaculture
sector. The fund is backed by institutional investors
including the European Investment Fund (EIF), the
Irish Strategic Investment Fund (ISIF), and Germany's
Rentenbank, alongside family offices, strategic investors,
and philanthropic foundations. The Blue Revolution
Fund deploys €500,000 to €5 million tickets across
six investment themes: next-generation fish farms,
regenerative seaweed and bivalve farming, nutrition,
enabling technology, animal health and genetics,
and alternative seafood. Portfolio companies include
CageEye (uses hydroacoustics to optimise salmon
farming through fish monitoring and feed optimisation),
DeNova (single-cell methanotrophic protein replacing
fishmeal and soy), New School Foods (plant-based
seafood alternatives), Chucaolec (nanobubble
oxygenation for salmon and shrimp) and Wholechain
(multi-commodity traceability).

For institutional investors, the Blue Revolution
Fund illustrates how sustainable aquaculture can
be structured as an institutional-grade asset class:
a science-based impact framework jointly developed
with TNC and built into investment terms, third-party
impact assessment, six quantified portfolio-level impact
targets set ahead of investment, and an annual Portfolio
Impact Report measuring reductions in greenhouse
gas emissions, improvements in water quality, and
sustainable jobs created. The model demonstrates
that a specialist manager combining sectoral depth,
conservation expertise, and a structured pipeline
can deliver competitive financial returns alongside
measurable ocean health outcomes, providing a
working template for asset owners building dedicated
blue food allocations.

Planetary Boundaries and Investable Opportunities
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Blue Lines

5. Ocean Conservation

Coastal and marine ecosystems are quantifiable natural infrastructure and critical
to the effectiveness of the biological carbon pump. Mangroves, seagrass meadows,
salt marshes, sand dunes, and coral reefs reduce insured losses, protect asset

values, and generate verifiable carbon revenue. Deep ocean ecosystems including
those in the polar regions and on seamounts are critical to Earth System functions

as well as. migratory highways for species traversing ocean basins. Conservation
finance can move beyond grant dependence through a broader revenue stack,
combining blue bonds, debt-for-nature conversions, and parametric ecosystem
insurance with payments for ecosystem services, user-free models, commercial
restoration ventures, and outcome-linked financing. For institutional investors
and insurers with coastal exposure, the primary case rests on avoided losses
and preserved asset values while blended finance mechanisms are increasingly
used to mobilise private capital alongside public and philanthropic funding.

The Investment Thesis

Ocean conservation presents distinct investment
characteristics:

70

Scale and balance-sheet relevance: Delivering
on the 30x30 target under the Kunming-Montreal
Global Biodiversity Framework, which commits
states to protect at least 30% of the Ocean by 2030,
has been estimated to require approximately $15.8
billion per year, against current annual flows of $1.2
billion. Only 2.7% of the global Ocean is effectively
protected today’. Coastal ecosystem degradation
also affects insured loss frequency, real-estate
valuations, and sovereign credit profiles in tropical
and low-lying jurisdictions, while protecting 30% of
the Ocean could unlock approximately $85 billion
per year by 2050 in avoided costs and returns from
coastal defence, avoided emissions from seagrass
loss, and restored fisheries.

* Policy tailwinds: The 30x30 target under the

Kunming-Montreal Global Biodiversity Framework,
the entry into force of the Agreement on Biodiversity
Beyond National Jurisdiction (High Seas Treaty
or BBNJ), and the European Commission's
€1 billion ocean commitment” at the 2025 United
Nations Ocean Conference are re-aligning
regulatory frameworks, capital flows, and verifiable
conservation outcomes.

Asymmetric opportunity: Blue bonds, debt-for-
nature swaps, and parametric ecosystem insurance
have moved beyond pilot stage. They have been
issued or executed at sovereign scale across
the Seychelles, Belize, Barbados, Mesoamerican
Reef, Ecuador, and The Bahamas, with credit-
enhancement structures (multilateral guarantees,
political-risk insurance) that materially de-risk
participation by mainstream investors.

SYSTEMIQ, Bloomberg Ocean Fund, WWF International, Campaign for Nature, SkyTruth, Marine Conservation Institute and RISE UP (2025), “The Ocean Protection Gap:
Assessing Progress toward the 30x30 Target”, launched at the United Nations Ocean Conference, Nice, June 2025
71 European Commission (11 June 2025), “Commission adopts Ocean Pact with €1 billion to protect marine life and strengthen blue economy”
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Ocean linkage premium: High quality blue carbon
credits trade at a premium to forest-based credits but
remain a small share of the voluntary carbon market,
leaving significant headroom. Linking conservation
finance to measurable biodiversity and resilience
outcomes expands the eligible investor base and
supports growing institutional mandates on nature.
Blue carbon credits currently trade at a weighted

half the regulated carbon price in buying countries
(estimated at ~$54 for 2022-2023), indicating
significant pricing headroom and undervaluation
relative to compliance markets such as the EU ETS,
while emerging methodologies that incorporate
resilience, fisheries, and coastal protection co-benefits
may further strengthen long-term pricing dynamics.

average of approximately $27 per tonne CO,g, roughly

Key Opportunities at a Glance

Current annual flows
to ocean protection

Annual estimated financing gap to deliver
the 30x30 ocean target under the Kunming-
Montreal Global Biodiversity Framework

$15.8 billion/yr™ $1.2 billion/yr™

Flood protection value provided
annually by global mangrove forests

$65 billion/yr™

Projected blue carbon market size
by 2036 (vs. $1 billion in 2025)

$10.3 billion™

Additional people who would face annual
coastal flooding without the protection
of mangroves and coral reefs

14.2 million™

Annual emission reductions from existing
blue carbon projects (2025)

20.4 MtCO,e/yr”

Cumulative GHG reduction potential from
existing blue carbon projects by 2075

5.8 GtCO,e™

Image Credit: © ORRA A=

Consortium of nature NGOs and funders including WWF, RISE UP, SYSTEMIQ et al. (June 2025), “The Ocean Protection Gap: Assessing Progress toward the 30x30 Target".
Launched at the United Nations Ocean Conference, Nice, June 2025

Ibid

Menéndez P, Losada IJ, Torres-Ortega S, Narayan S & Beck MW (2020), The Global Flood Protection Benefits of Mangroves, Nature

Future Market Insights (March 2026), “Blue Carbon Market Forecast 2026-2036"

The Nature Conservancy and ORRAA (2026), “Coastal Resilience Methodology”

Farahmand S, Hilmi N, & Duarte CM (2025), The rise and flows of blue carbon credits advance global climate and biodiversity goals. The rise and flows of blue carbon credits
advance global climate and biodiversity goals, npj Ocean Sustainability

Calyx Global (October 2025), “Blue Carbon: What the rising tide of coastal conservation means for the voluntary carbon market”
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Planetary Boundaries Alignment -

2D

Biosphere integrity
marshes)

Direct restoration of ecosystems (reefs, mangroves, seagrass, salt

€l Climate change

Maintenance and reinforcement of blue carbon sinks

& Ocean acidification

Local mitigation via calcifying and buffering ecosystems

% Freshwater change

Hydrological regulation and coastal protection (NbS)

Governance risks

Greenwashing, paper parks, exclusion of communities rather than address
ecological pressures

» Genuine and verifiable ecological integrity, beyond labels

= Carbon permanence of blue carbon projects (duration, additionality, MRV)

= Inclusion of local communities in governance and value-sharing

Caveats

Ocean conservation and restoration can be strongly
aligned with Planetary Boundaries, but only when
ecological outcomes are real, measurable, and durable.
Key risks include “paper parks”, weak enforcement,
poor MRV, uncertain additionality or permanence
in blue carbon projects, unclear rights over marine
areas, and insufficient inclusion of local communities.

Introduction

Coastal and marine ecosystems are natural
infrastructure: They reduce wave energy, stabilise
shorelines, sequester carbon, and support tourism
revenues that anchor entire coastal economies. For
insurers, lenders, and asset owners with coastal
exposure, ecosystem degradation is already a
measurable driver of claims frequency, asset
impairment, and credit risk.

Ocean carbon removal: The ocean sequesters over
one quarter of our CO, emissions. It is the marine
biodiversity in the Ocean that is key to this biological
carbon pump. The sinking of organic marine life
in the Ocean sequesters approximately 2.8 billion
tonnes of carbon annually, locking it away from
the atmosphere for at least 50 years. This carbon
sequestration capacity is equivalent to 10 billion tonnes
of atmospheric CO, - or over a quarter of annual
fossil-fuel emissions from human activity, enabling
it to play a crucial role in slowing climate change.
The total value of this carbon capture is projected
to exceed $2.2 trillion by 2030. While this economic
value is globally important, it is also particularly of
note for developing countries, particularly SIDS whose
national waters are collectively responsible for 11%
of biological carbon pump sequestration activity, in
terms of carbon stored’.

The financing gap: Delivering the 30x30 target
under the Kunming-Montreal Global Biodiversity
Framework, which commits states to protect at least

79 Tijiputra JF, Couespel D, & Sanders R (2025), Marine ecosystem role in setting up preindustrial and future climate, Nature Communications
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30% of the Ocean by 2030, has been estimated to
require approximately $15.8 billion per year®®, Current
annual flows to ocean protection stand at around $1.2
billion, of which approximately 90% originates from
public sources, and only 2.7% of the global Ocean is
effectively protected today. Public budgets cannot
close this gap; capital markets and the insurance
sector can, provided the instruments are structured to
institutional standards. Beyond closing the financing
shortfall, protecting 30% of the Ocean could unlock
approximately $85 billion per year by 2050 in avoided
costs and returns from coastal defence, avoided
emissions from seagrass loss, and restored fisheries®'.
A critical dimension of blue carbon finance is equity.
Analysis of real-market transactions shows that
credits flow predominantly from developing nations
and LDCs in the Global South, where average Human
Development Index (HDI) scores of source nations sit
at 0.645, well below the global average to buyers in
the Global North with average HDI of 0.917. Around
20% of credits are purchased by resellers who do not
disclose final pricing or destinations, obscuring true
market value. This asymmetry underscores the need
for transparent pricing frameworks and registers that
capture both carbon sequestration value and wider
ecological and social co-benefits, with high integrity
and quality at its core.

The Portfolio of Conservation
Infrastructure Solutions

= Coastal Nature-based Solutions (NbS):
Mangroves, seagrass meadows, salt marshes, and
coral reefs function as natural infrastructure with
quantifiable financial value - as detailed in the
WEF report Investing in Mangroves: The Corporate
Playbook (2025). Mangrove restoration delivers a
benefit-cost ratio of 6.35 to 15 across 22 countries®?,
and coastal adaptation benefits, including nature-
based defenses, outweigh costs by approximately

7 to 1 at 2°C of warming®®. The WEF report also
emphasises the role of integrated mangrove investment
models combining carbon finance, insurance savings,
biodiversity outcomes, and community livelihood
benefits into investable platforms.

Blue carbon markets: Mangroves, seagrass, and
salt marshes sequester carbon at rates several
times higher per hectare than terrestrial forests. The
market reached $1 billion in 2025 and is projected
at $10.3 billion by 2036, with mangroves expected
to hold around 57% of market share®. Biodiversity
and resilience credits are also in development.
As of early 2025, 81 active blue carbon projects
span 2 million hectares globally, with 94 projects
registered across major international registries
including Verra, Plan Vivo, ACR and CAR®®, Between
2014 and 2025, nearly 7 million blue carbon credits
(BCCs) were issued, of which approximately 3.65
million have been retired, equivalent to around 48%
absorption. Despite this progress, current projects
represent only ~2% of estimated global potential,
suggesting a 50-fold growth runway®®. Mangrove
projects dominate, accounting for 99% of estimated
annual GHG reductions; salt marsh and seagrass
projects remain significantly underdeveloped,
representing a key expansion frontier. Demand is
growing exponentially, with buyers concentrated
in the US (42%), European countries (40%), Japan
(8%), and Canada (7%)®".

Market integrity: Independent assessments
confirm that blue carbon projects, unlike forest-
based REDD+ credits, have not been implicated
in the greenwashing scandals that shook voluntary
carbon markets in 2022-2023, and benefit from a
market premium as a result. Rigorous standards
by Verra (VCS), Plan Vivo, and national registries
(Australia's ACCU scheme, Japan's J-bonds) provide
verified quantification pathways. The development
of the High Quality Blue Carbon Principles and

80 Consortium of nature NGOs and funders including WWF, RISE UP, SYSTEMIQ et al. (June 2025), “The Ocean Protection Gap: Assessing Progress toward the 30x30 Target”.

Launched at the United Nations Ocean Conference, Nice, June 2025
81 Ibid

82 Zhang, Y. et al. (2025), Global benefit-cost analysis of mangrove restoration, Nature Sustainability
83 McKinsey Global Institute (December 2025), “Advancing Adaptation: Mapping Costs from Cooling to Coastal Defenses”

84 Future Market Insights (March 2026), “Blue Carbon Market Forecast 2026-2036"

85 Farahmand S, Hilmi N, & Duarte CM (2025), The rise and flows of blue carbon credits advance global climate and biodiversity goals, npj Ocean Sustainability
86 Calyx Global (October 2025), “Blue Carbon: What the rising tide of coastal conservation means for the voluntary carbon market”
87 Farahmand S, Hilmi N, & Duarte CM (2025), The rise and flows of blue carbon credits advance global climate and biodiversity goals, npj Ocean Sustainability
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Guidance by a cross-sector of sellers, buyers, and
civil society organisations in 2022 provides a key
rubric for the sector.®® The median project duration
of 30 years, however, covers only 30% of the 100-
year permanence standard typically required
for full climate benefit, which has contributed to
undervaluation, and represents both a risk to flag
and a market design opportunity.

= Capital-market instruments: Use of proceeds and
sustainability-linked blue bonds, debt-for-nature
swaps, and emerging outcome-based structures aim
to bring conservation finance to fixed-income scale.
The International Capital Market Association (ICMA)
Bonds to Finance the Sustainable Blue Economy
guide provides a standardised issuance framework®e,
While these instruments are important and rapidly
evolving, many transactions remain bespoke, highly
structured, and dependent on concessional capital.
Market standardisation, liquidity, and institutional
scalability are still developing. As illustrated in the
WEF report Turning the Tide: A Financier's Guide to
Investing in Blue Carbon Ecosystems (2026), other
innovative structures include blue securitisation
models, mangrove investment vehicles, and blended
public-private facilities designed to aggregate smaller
conservation projects into institutional-scale portfolios.

* Ecosystem insurance: Parametric products
covering coral reefs and, increasingly, mangroves,
channel rapid post-event payouts directly to
restoration teams. New insurance-linked resilience
structures increasingly integrate ecosystem
recovery targets and nature-performance metrics
into underwriting models, aligning conservation
and disaster-risk reduction objectives.

The Geography of Opportunity

Conservation finance opportunities have to date
concentrated in tropical and sub-tropical coastal
jurisdictions where ecosystem services are highest and
physical-risk exposure is most acute. Active pipelines
cluster in the Caribbean and Mesoamerican basin
(Belize, The Bahamas, Mexico, Barbados, Honduras),
the Western Indian Ocean (Seychelles, Madagascar,
Mozambique), the Eastern Tropical Pacific (Ecuador-
Galapagos, Costa Rica, Panama, Colombia) and
Southeast Asia (Indonesia, the Philippines, Vietnam)
where the largest mangrove and seagrass stocks
are located. Gabon’'s $500 million debt conversion
in 2023 has opened West and Southern Africa
as the next-wave geography. The Pacific Islands
region, including the Coral Triangle, Micronesia and
Polynesia, represents an important and currently
underrepresented conservation finance pipeline,
combining exceptional biodiversity, large exclusive
economic zones, and acute climate vulnerability.

Financing the Transition

Blue bonds and debt-for-nature conversions: The
Republic of Seychelles 2018 sovereign blue bond,
partially guaranteed by the World Bank's International
Bank for Reconstruction and Development (IBRD) and
supported by the Global Environment Facility (GEF),
paved the way for cumulative blue bond volume of
approximately $15 billion by mid-2025. Sovereign
debt-for-nature conversions in the Seychelles, Belize,
Barbados, Gabon, Ecuador-Galdpagos and The
Bahamas have unlocked more than $1.4 billion of
conservation finance and protected close to three
million km? of marine ecosystems, with multilateral
guarantees from the Inter-American Development
Bank (IDB) and political-risk insurance from the US
International Development Finance Corporation (DFC),
materially de-risking these transactions for fixed-
income investors. Momentum among large institutional
managers is now visible. In September 2025, T. Rowe

88 https://oceanriskalliance.org/wp-content/uploads/High-Quality-Blue-Carbon-Principles-Guidance-9-November-2022.pdf

89 International Capital Market Association (ICMA), International Finance Corporation (IFC), United Nations Global Compact, Asian Development Bank & UN Environment
Programme Finance Initiative (2023), “Bonds to Finance the Sustainable Blue Economy: A Practitioner’s Guide
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Price ($1.73 trillion in assets under management) and
the International Finance Corporation (IFC) launched
the T. Rowe Price Emerging Markets Blue Economy
Bond Strategy, securing initial commitments of over
$200 million from anchor investors including IFC,
Xylem, and Builders Vision. The strategy is classified
Article 9 under the EU Sustainable Finance Disclosure
Regulation (SFDR) and applies the IFC Blue Finance
Guidelines, providing institutional investors with a
vehicle to access the corporate blue bond market in
emerging economies at scale.®®

Parametric ecosystem insurance: Parametric
structures pay out automatically when a defined trigger
(typically wind speed) is breached, allowing rapid
deployment of restoration capital before permanent
ecosystem mortality occurs. Coverages now extend
across the broader Mesoamerican Reef and are being
replicated in Hawaii, Florida, and Colombia. Insurers
active in this segment include AXA Climate, Munich
Re and Swiss Re, with Willis Towers Watson (WTW)
acting as structurer.

Imag8 Credit: © ORRAA

Comprehensive project-level GHG accounting,
independent monitoring, and verification are
key to high integrity blue carbon finance.
However, carbon credit revenues carry significant
price volatility. Voluntary Carbon Market (VCM)
prices dropped sharply in 2022-2023, complicating
revenue forecasting for project developers. Blended
structures that layer concessional ODA alongside
carbon revenue, and, increasingly, biodiversity credits,
offer more resilient financing architectures for blue
carbon projects in LDCs.

While blue bonds, debt-for-nature conversions,
insurance, and carbon credits can mobilise capital
or transfer risk at scale, the Revenues for Nature
guidebook®! highlights a complementary layer of
revenue models that operate closer to the asset or
ecosystem level. Payments for ecosystem services,
user-fee models, commercial restoration ventures, and
outcome-linked financing can help convert coastal
and marine ecosystem services into recurring cash
flows, strengthening the investability of conservation
and restoration projects.

90 T. Rowe Price & International Finance Corporation (15 September 2025), “T. Rowe Price Launches Blue Bond Emerging Markets Strategy to Help Catalyze Finance for a

Sustainable Blue Economy”. Available at: investors.troweprice.com

91 Revenue For Nature (R4N) (April 2026), “Revenue Models & Financing Mechanisms for Protecting and Restoring Coastal and Marine Ecosystems”
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6. Ridge-tosReef

Ridge-to-reef investing finances integrated land-to-sea solutions across
watersheds, agriculture, wastewater, waste systems, coastal and water
infrastructure, and natural capital. Around 80% of marine pollution originates
upstream, and the same upstream investment that reduces this pollution also
protects the coastal and marine assets on which the blue economy depends.

The Investment Thesis

For institutional investors, asset managers, insurers,
sovereign wealth funds, and DFls, ridge-to-reef
investing represents a structurally compelling
opportunity with distinct characteristics:

= Scale: The OECD estimates that more than $2.1
trillion of investment will be required globally
between 2025 and 2040 for plastics collection,
recycling, and disposal alone. Marine plastic
pollution imposes $6 billion to 19 billion per year
in direct economic damage on tourism, fisheries,
aquaculture, and clean-up costs, with broader
welfare losses from reduced marine ecosystem
services estimated between $0.5 trillion and
$2.5 trillion per year®s, By 2040, businesses
face an estimated $100 billion annual financial
risk®® if governments require them to internalise
waste management costs. Wastewater, nutrient
management, and coastal protection add multi-
trillion dollar adjacent markets.

= Policy tailwinds: The EU revised Urban Wastewater
Treatment Directive (UWWTD) entered into force on
1January 2025 and introduces extended producer
responsibility for micropollutants, with industry
covering at least 80% of treatment costs. The Global
Plastics Treaty negotiations and tightening rules

on Per- and Polyfluoroalkyl Substances (PFAS),
microplastics, and pharmaceutical residues are
repricing risk in favour of upstream solutions.

Asymmetric opportunity: Coastal Nature-based
Solutions remain structurally under-priced and under-
insured. Blended finance, debt-for-nature swaps, and
parametric insurance can generate risk-adjusted
returns while building the enabling environments
that private capital alone cannot deliver.

Ocean linkage premium: Ridge-to-reef projects
generate value across multiple revenue streams
simultaneously: avoided losses, ecosystem
services, carbon and plastic credits, and resilience
dividends for coastal infrastructure. Linking these
flows to biodiversity outcomes through blue bonds
and sustainability-linked instruments expands the
investor base and supports growing institutional
mandates on nature alongside climate.

92 Beaumont NJ et al. (2019), Global ecological, social and economic impacts of marine plastic, Marine Pollution Bulletin
93 United Nations Environment Programme (UNEP) and Joint Group of Experts on the Scientific Aspects of Marine Environmental Protection (GESAMP) (2021), “Sea-Based
Sources of Marine Litter”; United Nations Environment Programme (2021), “From Pollution to Solution: A Global Assessment of Marine Litter and Plastic Pollution”
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Caveats

Ridge-to-reef investing depends on effective source-
to-sea governance and credible impact measurement.
Wastewater, plastics, agriculture, and coastal-
resilience projects can lose impact if they shift
pollution, ignore watershed limits, or lack long-term

maintenance. Compatibility depends on integrated
watershed planning, robust MRV, pollution prevention
at source, and clear links between upstream actions
and measurable coastal or marine outcomes, reducing
pollution flows, strengthening ecosystem resilience,
and protecting the coastal and marine assets on
which ocean economies depend.

Key Opportunities at a Glance

Share of marine pollution originating
from land-based sources

80%

Estimated annual economic damage from
marine plastic pollution (maximum value)

S2.5 trillion

Investment needed globally over 2025-2040
for plastics collection, recycling, and disposal

S2.1 trillion

Average benefit-cost ratio for nature-
based coastal adaptation options

>3.5%

Projected annual coastal
flooding costs in the
EU by 2030

$134-177 billion

Estimated annual societal benefit of
halving global nitrogen waste, including
improvements in human and ecosystem
health, and climate change mitigation

$1.4 trillion

Planetary Boundaries Alignment - Strongly Aligned

Contributions to Planetary Boundaries

% Biogeochemical flows
land-based)

Reduction of nutrient loads at source (~80% of marine pollution is

@ Freshwater change

Integrated watershed-to-coast management

& Biosphere integrity

Reduction of marine pollution and restoration of coastal ecosystems

<» Novel entities

Pressures on Planetary Boundaries

a1 Residual pressures

Conditions of Compatibility

Reduction of plastic and micropollutant leakage

Depend on upstream agricultural and industrial practices in the basin

= Systemic and integrated approach at the watershed scale

= Waste circularity (plastics, wastewater, nutrients)

= Regenerative agriculture and integrated nutrient management
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Introduction

Many of the most damaging pressures on the Ocean
begin upstream: in farms, drains, landfills, wastewater
systems, and poorly managed coastal development.
Around 80% of marine pollution originates from land-
based sources, yet these pressures are still managed in
isolation. Decisions that generate local gains routinely
shift hidden costs downstream, eroding the value of
fisheries, tourism, ports, coastal real estate, and high-
value marine assets. Ridge-to-reef investing responds
by financing integrated land-to-sea solutions across
watersheds, agriculture, wastewater, waste systems,
and coastal protection, with the objective of reducing
pollution flows, strengthening ecosystem resilience,
and protecting the coastal and marine assets on
which ocean economies depend.

For insurers and asset managers, this matters from
both a liability and an asset allocation perspective:
The stock of plastics accumulating in water bodies is
projected to more than triple by 2060°%, and tightening
rules on emerging contaminants are repricing exposure
across the food, water, and infrastructure value chains.
The revised EU UWWTD, in force since 1January 2025,
introduces extended producer responsibility covering
at least 80% of treatment costs for micropollutants®,
Capital deployed upstream addresses risk where it
originates and tends to be more investable, scalable,
and lower-risk than end-of-pipe treatment.

Nutrient run-off from agriculture is the second
major upstream pressure on coastal and marine
ecosystems: Global consumption of nitrogen fertilisers
has risen from 18.7 million tons in 1965 to 109 million
tons in 2021, with phosphorus fertilisers following a
similar, more moderate trajectory®®; both nutrients
have now exceeded their Planetary Boundaries.
Roughly half of applied nitrogen fertiliser is lost to
leaching and run-off, and an estimated 80% of the

nitrogen species present in aquatic environments
globally stems from agriculture®’. The consequences
are direct and material for coastal economies:
harmful algal blooms, lower oxygen availability, and
higher fish mortality, triggering a loss of recreational
and tourism value, and a degradation of fisheries
and aquaculture productivity. Capital deployed in
integrated farming systems, precision nutrient
management, regenerative agriculture, riparian buffer
restoration, and constructed wetlands addresses
this pressure at source and benefits from the same
tightening regulatory environment that is repricing
upstream solutions.

The Portfolio of
Ridge-to-Reef Solutions

= Plastic leakage prevention and circular materials:
The opportunity set spans collection, sorting,
mechanical and chemical recycling, reuse systems,
and materials innovation. Investment cases benefit
from convergence between regulatory pressure,
brand commitments, and emerging plastic
credit markets, and are increasingly bankable at
infrastructure scale rather than purely venture risk.

* Wastewater, nutrient run-off and watershed
management: Approximately 1% of domestic
and industrial wastewater is currently reused®.
Wastewater itself contains around five times more
energy than is required to treat it and nutrient
recovery could offset roughly 13% of global fertiliser
demand®®. Combined with regenerative agriculture
and integrated catchment management, these
solutions reduce eutrophication and dead zones (now
affecting more than 500 coastal areas worldwide)
and support an infrastructure-like return profile.

94 Organisation for Economic Co-operation and Development (2022), “Global Plastics Outlook: Policy Scenarios to 2060"
95 Council of the European Union, Directive (EU) 2024/3019 on urban wastewater treatment (recast), Revised Urban Wastewater Treatment Directive (UWWTD), in force 1January

2025

96 Madjar RM, Vasile Scaeteanu G, & Sandu MA (2024), Nutrient Water Pollution from Unsustainable Patterns of Agricultural Systems, Effects and Measures of Integrated Farming,

Water
97 Ibid

98 United Nations Environment Programme (UNEP) and Global Wastewater Initiative (2023), “Wastewater: Turning Problem to Solution”
99 United Nations University Institute for Water, Environment and Health (2020), “Global and Regional Potential of Wastewater as a Water, Nutrient and Energy Source”

= Coastal protection and Nature-based Solutions:
Reefs, mangroves, wetlands, and hybrid grey-green
coastal infrastructure reduce flood and storm
damage, stabilise shorelines and protect ports,
tourism assets, and coastal real estate. Mangroves
alone are estimated to prevent more than $65 billion
in flood-related property damages globally each
year and protect over 15 million people from coastal
flooding annually'®, with their long-term flood-
protection services valued at $855 billion in present
value terms over the next 100 years''.

= Sustainable agriculture and nutrient management:
Precision fertilisation, regenerative practices,
riparian buffers, and constructed wetlands can
reduce on-farm nitrogen application by 20% to
40% without yield loss™ and remove 30% to 90%
of nitrogen and phosphorus loads before they
reach coastal waters'®3, at a fraction of end-of-
pipe treatment costs. The segment is increasingly
accessed through transition loans, sustainability-
linked instruments, water-quality credits, and
outcome-based contracts between downstream
water utilities and upstream producers.

The Geography of Opportunity

Demand for ridge-to-reef investment is global but
unevenly distributed. Latin America and the Caribbean
host the most advanced coral reef and mangrove
insurance pilots, alongside several of the largest
debt-for-nature swaps closed to date. Sub-Saharan
Africa and Southeast Asia concentrate the highest
plastic leakage volumes and the largest avoided-
cost opportunity, particularly when financed through
results-based instruments such as plastic and carbon
credits, with SIDS a priority for blended sovereign-
conservation structures.

The EU is entering a multi-decade capex cycle
for treatment, micropollutant removal, and reuse
infrastructure, driven by the revised UWWTD. North
America combines mature municipal infrastructure
with a fast-growing market for resilience bonds,
parametric covers and watershed offsets.

Financing the Transition

Capital is being deployed across a broadening
set of instruments. Blue bonds and sustainability-
linked bonds channel sovereign and corporate
balance sheets towards measurable ocean and
coastal outcomes. Debt-for-nature swaps refinance
sovereign debt at lower cost in exchange for binding
marine conservation commitments. Outcome-linked
instruments, such as the World Bank's Plastic Waste
Reduction-Linked Bond issued in January 2024'%,
convert avoided-pollution outcomes into investor
returns. Parametric insurance, pioneered for coral
reefs in Mexico'®® and now expanding to mangroves
and fisheries, provides rapid post-disaster liquidity
for ecosystem repair. Blended finance vehicles and
aggregation platforms, such as those structured by
the Global Fund for Coral Reefs (GFCR) and Blue
Alliance'®¢, combine concessional capital, guarantees,
and private debt to make small, diffuse projects
investable at portfolio scale. Insurance products
tailored to coastal communities and ecosystems
remain a clear first-mover opportunity for reinsurers
and specialty underwriters. Financing mechanisms
directly linked to upstream watershed, wastewater,
nutrient management or municipal resilience systems
will be critical.

100 Menéndez P, Losada IJ, Torres-Ortega S, Narayan S, & Beck MW (2020), The Global Flood Protection Benefits of Mangroves, Scientific Reports
101 Menéndez P & Beck MW (2024), Building Coastal Resilience with Mangroves: The Contribution of Natural Flood Defenses to the Changing Wealth of Nations, in World Bank

(2024), “The Changing Wealth of Nations”

102 Cassman KG & Dobermann A (2022), Nitrogen and the future of agriculture: 20 years on, Ambio

103 Mayer PM et al. (2007), Meta-analysis of nitrogen removal in riparian buffers, Journal of Environmental Quality

104 World Bank Treasury, Plastic Waste Reduction-Linked Bond, Issuance Note (January 2024); World Bank (2025), “Accelerating Blue Finance”

105 Swiss Re, Mesoamerican Reef Insurance Programme, Parametric Cover Documentation (renewals 2019, 2022, 2024); The Nature Conservancy (2022), “Insuring Nature to

Reduce Risk”

106 Global Fund for Coral Reefs (GFCR) & Pegasus Capital Advisors, GFCR Investment Fund, Annual Report (2024); Blue Alliance, Marine Protected Area Business Model, Investor

Brief (2025)
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5. Integrating Blue Lines with

Planetary Boundaries

Connecting the sectoral Blue Lines with the Planetary Boundaries framework

The scientific synthesis, prepared by the Stockholm
Resilience Centre, Future Earth Secretariat, and the
Potsdam Institute for Climate Impact Research, for
the #BackBlue initiative at the front of this Report,
recalls that seven of the nine Planetary Boundaries
are now transgressed and that the Ocean acts as
a central integrator of Earth-system dynamics. The
six Blue Lines identified by ORRAA define, in turn,
the sectoral pathways for allocating capital toward a
regenerative and sustainable ocean economy.

The Planetary Boundaries framework provides the
scientific lens through which the actual contribution
of each Blue Line to a safe operating space can be
qualified, while the Blue Lines operationalise the
Planetary Boundaries framework on the finance
side. This note makes that bridge explicit and
proposes a stratified reading of the six Blue Lines
according to their alignment with the ocean-relevant
Planetary Boundaries.

Reading grid: three degrees of alignment

Cross-reading the six Blue Lines against the Planetary Boundaries reveals three distinct profiles.

Alignment profile

= Ridge-to-Reef

Blue Lines concerned

= Ocean Conservation

Strategic reading

Intrinsic, systemic contribution to staying
within the Planetary Boundaries. Priority
allocation, no strong conditionality
required

Energy

= Aquaculture & Fisheries

= Ocean Technology

= Ocean-based Renewable | Net positive only under specific design,

governance, and circularity conditions.
Genuine Dbifurcation risk towards
destructive variants

(ports, shipping)

= Blue Infrastructure

Sector currently in structural overshoot,
yet indispensable to the functioning
of the economy. Calls for an actively

managed transition

€)orraa

Planetary Boundaries and Investable Opportunities

The six Blue Lines read against the Planetary Boundaries

For each Blue Line, three dimensions are distinguished: positive contributions to the Planetary Boundaries,
pressures actually or potentially exerted, and conditions of compatibility (i.e. the requirements to embed in
financial structuring and due diligence so that the Blue Line genuinely operates within the safe operating space).

Ocean-Based Renewable Energy - Conditionally Aligned

Contributions to Planetary Boundaries

= Climate change: large-scale decarbonisation of the energy mix (mitigation potential of
~4.5 Gt CO,e/yr by 2050)

= Ocean acidification: indirect contribution via reduced CO, emissions

Pressures on Planetary Boundaries

= Biosphere integrity: disturbance of marine habitats (noise, seabed alteration,
species displacement)

» Land-system change: extraction of critical materials (copper, rare earths)

= Novel entities: composites, cabling, antifouling and other associated industrial pollutants

Conditions of compatibility

= Marine spatial planning to avoid ecologically sensitive areas

» Nature-positive design: artificial reefs, co-uses with regenerative aquaculture

= Material circularity and end-of-life recyclability

Image Credit: © ORRAA
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Aquaculture & Fisheries - Conditionally Aligned

Contributions to Planetary Boundaries

= Climate change: protein production at far lower carbon intensity than terrestrial proteins (sub-
10 vs ~100 kg CO,e/kg for beef)

Pressures on Planetary Boundaries
» Biosphere integrity: overfishing, disease spread, invasive species

= Biogeochemical flows: eutrophication from nitrogen and phosphorus discharges
» Land-system change: footprint of feed inputs (soy, fishmeal)

Conditions of compatibility
= Prioritise IMTA and non-fed aquaculture (bivalves, seaweed)

« Strict stock management and robust certification for fisheries

= Phase-out of unsustainable feeds and substitution (insects, microbes, by-products)

Ocean Conservation - Strongly Aligned

Contributions to Planetary Boundaries

= Biosphere integrity: direct restoration of ecosystems (reefs, mangroves, seagrass,
salt marshes)

= Climate change: maintenance and reinforcement of blue carbon sinks
- Ocean acidification: local mitigation via calcifying and buffering ecosystems L LT R T & % u—*‘}
= Freshwater change: hydrological regulation and coastal protection (NbS)

Pressures on Planetary Boundaries

= Risks primarily linked to governance rather than direct ecological pressures (greenwashing,
paper parks, exclusion of communities)

Conditions of compatibility
= Genuine and verifiable ecological integrity, beyond labels
« Carbon permanence of blue carbon projects (duration, additionality, MRV)

= Inclusion of local communities in governance and value-sharing

Image Credit: © ORRAA
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Ocean Technology - Conditionally Aligned

Contributions to Planetary Boundaries

= Indirect contribution to all relevant Planetary Boundaries via monitoring (MRV, eDNA,
satellites), pollution reduction and resource optimisation

= Structuring tool that makes other Blue Lines auditable and bankable

Pressures on Planetary Boundaries

= Novel entities: new materials, electronic components, batteries

= Climate change: energy consumption of data infrastructure and sensor networks

= Biosphere integrity: physical and acoustic disturbances (robots, AUVs)
Conditions of compatibility

= Low-impact design from the outset (energy sobriety, materials)

= Hardware circularity and end-of-life management

= Explicit orientation towards pressure reduction, not extraction optimisation

Blue Infrastructure (ports & shipping) - Transition Critical

Contributions to Planetary Boundaries

= Climate change: major lever for decarbonising global transport (~80% of trade, ~2.6% of CO,
emissions today)

= Biosphere integrity: positive only when Nature-based Solutions are integrated (mangroves,
reefs, wetlands)

Pressures on Planetary Boundaries

= Climate change: structurally emissions-intensive in its current form

= Biosphere integrity: coastal artificialisation, dredging, disturbance

= Novel entities: pollution from fuels, antifouling, operational waste

= Biogeochemical flows: port pollution (ballast water, run-off)

Conditions of compatibility

= Electrification of terminals and deployment of clean fuels (ammonia, methanol, hydrogen)

= Nature-based Solutions for coastal protection of port assets

= Reduction of maritime pollution (ballast water, biocidal antifouling, vessel speed)

€)orraa

Planetary Boundaries and Investable Opportunities

Ridge-to-Reef - Strongly Aligned

Contributions to Planetary Boundaries

= Biogeochemical flows: reduction of nutrient loads at source (~80% of marine pollution is land-
based)

= Freshwater change: integrated watershed-to-coast management

= Biosphere integrity: reduction of marine pollution and restoration of coastal ecosystems

» Novel entities: reduction of plastic and micropollutant leakage

Pressures on Planetary Boundaries

» Residual pressures depend on upstream agricultural and industrial practices in the basin

Conditions of compatibility

= Systemic and integrated approach at the watershed scale

« Waste circularity (plastics, wastewater, nutrients)

= Regenerative agriculture and integrated nutrient management

Image Credit: © ORRAA
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6. Glossary of Terms

AFIR Alternative Fuels Infrastructure Regulation (EU) - requires
shore-power coverage for at least 90% of demand
from large vessels at TEN-T ports by 2030.

Al Artificial Intelligence - computational systems capable of
performing tasks that typically require human intelligence.

AMOC Atlantic Meridional Overturning Circulation - a large system of ocean
currents that plays a key role in regulating climate in the North Atlantic.

AUV Autonomous Underwater Vehicle - unmanned, self-propelled
submersible used for ocean observation and data collection.

BBNJ Agreement on Biodiversity Beyond National Jurisdiction (High Seas
Treaty) - a legally binding instrument for the conservation and sustainable
use of marine biological diversity in areas beyond national jurisdiction.

Biological A natural ocean process by which phytoplankton absorb CO, at the surface

Carbon Pump

and, when they die, sink to the deep ocean, effectively sequestering carbon.

Blue Bond A debt instrument issued to raise capital for ocean-related
projects with environmental and sustainability benefits.
Blue Carbon Carbon captured and stored by ocean and coastal ecosystems,

including mangroves, seagrasses, salt marshes and tidal wetlands.

Blue Economy

The sustainable use of ocean resources for economic growth,
improved livelihoods, and ocean ecosystem health.

cop Conference of the Parties - the supreme decision-making
body of a UN climate or biodiversity convention.
CO.e Carbon Dioxide Equivalent - a metric used to compare emissions from
various greenhouse gases on the basis of their global-warming potential.
Debt-for- A financial mechanism in which a portion of a country'’s foreign debt
Nature Swap is forgiven in exchange for local investment in conservation.
DFI Development Finance Institution - a financial institution that provides long-
term finance for economic development and climate/nature objectives.
eDNA Environmental DNA - genetic material obtained
directly from environmental samples.
EIB European Investment Bank - the lending arm of the European Union.
EIF European Investment Fund - part of the European Investment Bank Group,
focused on supporting SMEs through venture and growth finance.
EPA/DHA Eicosapentaenoic acid / Docosahexaenoic acid - omega-3 fatty
acids found in marine organisms and critical for human nutrition.
ETS Emissions Trading System (e.g. EU ETS) - a market-based mechanism to
reduce greenhouse gas emissions by setting a cap on total emissions.
EU European Union.
FAIRR Farm Animal Investment Risk and Return - an investor network focused
on the material ESG risks and opportunities in the global food sector.
FAST-Infra Finance to Accelerate the Sustainable Transition-Infrastructure - an initiative

providing a label and framework for sustainable infrastructure investment.

FuelEU Maritime

EU Regulation setting binding limits on the greenhouse
gas intensity of energy used onboard ships.

BSH Federal Maritime and Hydrographic Agency of Germany
(Bundesamt fiir Seeschifffahrt und Hydrographie).

CAGR Compound Annual Growth Rate - the rate of return required for an
investment to grow from its beginning to its ending balance.

CBD Convention on Biological Diversity - a multilateral treaty

aimed at the conservation of biological diversity.

GEF

Global Environment Facility - a multilateral environmental fund.

Planetary Boundaries and Investable Opportunities
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I0C-UNESCO Intergovernmental Oceanographic Commission of UNESCO -

the UN body coordinating ocean science and observation.
ISIF Irish Strategic Investment Fund - Ireland’s sovereign development fund.
Kunming- Kunming-Montreal Global Biodiversity Framework - a global agreement

Montreal GBF

adopted in 2022 committing countries to protect 30% of land and oceans
by 2030 (the ‘30x30' target), and to halt and reverse biodiversity loss.

GHG Greenhouse Gas - gases that trap heat in the atmosphere,
contributing to the greenhouse effect and climate change.

GT Gross Tonnage - a measure of a ship's internal volume.

GW /TWh Gigawatt / Terawatt-hour - units of power and energy used to express
large-scale electricity capacity and generation respectively. 1 TWh = the
annual electricity use of several hundred thousand European households.

GWEC Global Wind Energy Council - the global trade
association for the wind energy industry.

HLP High-Level Panel for the Sustainable Ocean Economy - a group of 14 heads
of state and government developing a sustainable ocean economy agenda.

HQBC High-Quality Blue Carbon - principles and guidance for blue
carbon projects developed by ORRAA and partners.

IBRD International Bank for Reconstruction and Development
(part of the World Bank Group).

ICMA International Capital Market Association - trade body for capital markets
practitioners; publisher of blue bond and green bond guidance.

IDB Inter-American Development Bank - multilateral development
bank serving Latin America and the Caribbean.

IEA International Energy Agency - an intergovernmental organisation
focused on energy security and sustainability.

IFC International Finance Corporation - private
sector arm of the World Bank Group.

IMO International Maritime Organization - the UN specialised
agency responsible for regulating shipping.

IMTA Integrated Multi-Trophic Aquaculture - an aquaculture

approach combining multiple species at different trophic
levels to maximise efficiency and minimise waste.

LDC Least Developed Country.

Low Trophic Organisms that occupy the lower positions in a food web, typically

Level (LTL) primary producers (e.g. phytoplankton, algae) and primary
consumers (e.g. zooplankton, bivalves, small pelagic species).

MDB Multilateral Development Bank - an international financial institution
that provides financing to countries for development purposes.

MRV Measurement, Reporting and Verification - systems used to quantify
and report greenhouse gas emissions or ecosystem outcomes.
Essential for blue carbon markets and outcome-based finance.

MSC Marine Stewardship Council - an international non-profit that sets
standards for sustainable fishing and seafood traceability.

NbS Nature-based Solutions - actions that protect, sustainably manage,
or restore natural ecosystems to address societal challenges.

OECD Organisation for Economic Co-operation and Development.

OPS Onshore Power Supply (also called “shore power”) - the supply
of electricity to a ship at berth from an onshore electrical
source, eliminating auxiliary engine emissions at port.

ORRAA Ocean Risk and Resilience Action Alliance - a multi-stakeholder alliance

driving finance and insurance investment into coastal natural capital.

Planetary Boundaries and Investable Opportunities
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Parametric Insurance

Insurance that pays out a predefined amount when a specific
trigger event occurs (e.g. a storm of a certain intensity),
without requiring individual loss assessment.

Planetary Boundaries

A scientific framework identifying nine Earth-system processes
with boundaries that define a safe operating space for
humanity. Seven of the nine are currently transgressed.

PET

Polyethylene Terephthalate - a type of plastic commonly used in packaging.

PFAS

Per- and Polyfluoroalkyl Substances - a group of man-made chemicals that
are very persistent in the environment and associated with health risks.

Planetary Boundaries

See PB above.

PPP Public-Private Partnership - a long-term contract between a private party
and a government entity for delivery of public infrastructure or services.
PRI Principles for Responsible Investment - a UN supported
network of investors promoting ESG integration.
Regenerative An ocean economy model that restores and enhances

Blue Economy

natural capital rather than merely sustaining it.

TEN-T Trans-European Transport Network - the EU'’s strategic
multimodal transport infrastructure network.

TNC The Nature Conservancy - a global conservation organisation.

TNFD Taskforce on Nature-related Financial Disclosures - a global
framework for organisations to assess, report and act on their
nature-related dependencies, impacts, risks and opportunities.

UNCTAD United Nations Conference on Trade and Development.

UNEP FI United Nations Environment Programme Finance
Initiative - a partnership between the UN and the global
financial sector to promote sustainable finance.

UNESCO United Nations Educational, Scientific and Cultural Organisation.

UWWTD Urban Wastewater Treatment Directive (EU) - regulates the
collection, treatment, and discharge of urban wastewater;
revised version in force from 1 January 2025.

WWF World Wide Fund for Nature - an international conservation organisation.

Ridge-to-Reef

An integrated approach to ocean and watershed management
that addresses pollution and degradation from inland sources
(ridge) to coastal and marine ecosystems (reef).

SBTi Science Based Targets initiative - a body that defines and promotes
best practices in science-based target-setting for companies.

SFDR Sustainable Finance Disclosure Regulation (EU) - requires financial
market participants to disclose sustainability information. Article
9 funds have sustainable investment as their objective.

SIDS Small Island Developing States - small island countries

with specific sustainable development challenges.

Planetary Boundaries and Investable Opportunities
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Ocean Risk and Resilience
Action Alliance

E)orvas
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The Ocean Risk and Resilience Action Alliance (ORRAA) is the only
multi-sector collaboration connecting the finance and insurance sectors,
governments, multilateral organisations, civil society, and local partners,
to pioneer finance and insurance products that incentivise investment
into coastal and ocean resilience, and through Nature-based Solutions.

The mission, by 2030, is to activate at least $500
million of investment through finance and insurance
products, to build the resilience of 250 million climate
vulnerable coastal people in the Global South.

ORRAA is delivering system-wide change by growing
an investable product pipeline and generating the
transformative investment instruments, vehicles
and policies that contribute to a regenerative and
sustainable blue economy. These solutions enable
coastal communities and the Ocean to adapt and thrive,
creating greater economic, social, and cultural resilience.

Planetary Boundaries and Investable Opportunities

In collaboration with

World Economic Forum
iz’ ocean

Image Credit: © ORRAA

Accelerating Critical Transformations for the Ocean (ACT Ocean)
supports the transition of ocean-based industries and their supply
chains through practical actions that reduce ocean-related risks,
strengthen ocean health, and create long-term economic and social
value. The initiative brings together business leaders and investors
with governments, science, and civil society to share knowledge and
scale effective solutions through innovation, investment, and enabling
policy frameworks.

ACT Ocean sits under the World Economic Forum’s
Centre for Nature and Climate, which connects leaders
to scale climate and nature solutions that drive prosperity
within Planetary Boundaries.
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UNEP Finance Initiative (UNEP FI) brings together a large network
of banks, insurers, and investors that catalyses action across the
financial system to deliver more sustainable global economies. UNEP
Fl is working to advance a sustainable blue economy by engaging
the financial community at the intersection of private finance and
ocean health, and by providing guidance and frameworks to help align
investment, underwriting, and lending activities with UN Sustainable
Development Goal 14, ‘Life Below Water',

Planetary Boundaries and Investable Opportunities
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