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Our analysis identified biodiversity loss, sea-level rise, »
and extreme weather events as the most crucial topics N
to tackle in terms of impact, urgency, and geographical
reach.

The oceans themselves can provide various services
to help tackle these issues, and fourteen such solutions
were evaluated using a holistic, multi-dimensional
framework. Mangrove restoration and conservation
emerged as one of the most effective nature-based
solutions providing a carbon store and climate ;
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Project Brief and Scope

This project entails a comprehensive assessment of ocean-based techniques that hold
promise in addressing identified ocean climate-related challenges. Within the
prevailing climate context, this project focuses on selecting key ocean-related
problems and associated techniques of interest and shines a light on business
opportunities to deploy capital in ocean restoration. This research carefully examines
these strategies in practice and gauges how they fit into a particular industry.

Introduction to the Context of the Oceans and Climate Crisis it Faces

The oceans play a pivotal role in sustaining life on earth, powering economies and
guarding the global climate. Biodiversity is almost fully formed in the oceans:

94% of all life on Earth calls the oceans home. This is transformed in economic
value as 3 billion people rely on marine and coastal resources as their main source
of protein. In terms of climate regulation, the oceans absorb 90% of excess heat from
human-made emissions and provides 50-85% of all oxygen produced in the
atmosphere. Thus, it is clear how the oceans three-fold role is highly beneficial and
necessary to human life.

The current climate crisis however is leading to a collapse in the oceans’ ecosystems,
leading to devastating effects on biodiversity, economies, and the climate. From 90%
of all marine animals being at risk of extinction by 2100, to 2 billion potential
refugees by 2100 due to sea-level rise, the oceans’ ecosystem’s

collapse calls for immediate action.

Three main ocean-based problems stand out from our climate research, in terms of
impact, urgency and geographical reach: biodiversity loss, sea-level rise, and

extreme weather events. The common denominator found is the increase in
greenhouse gas emissions (GHG) due to anthropogenic activities. In the context of the
oceans, however, it is crucial to look beyond the CO2 prism, to avoid fixating on CO2
as the only metric to tackle to reach Sustainable Development. Doing so would lead to
the risk of omitting other crucial consequences of the climate crisis. Natural
ecosystems and wildlife are in fact experiencing the most negative impact from the
climate crisis, due to, for instance, 90% of world’s marine fish stock being fully
exploited, overexploited or depleted.

Considering all the above facts, this project focuses on exploring the existing
ocean-based techniques. Several techniques to solve for GHG related problems

are found: wetlands restoration and conservation, seaweed farming, floating solar,
offshore wind, tidal energy, artificial upwelling, seawater carbon capture, liming and
alkalinity enhancement. To solve the pollution related issues the following techniques
are found: wastewater management and floating booms. Finally, to tackle the issue of
unsustainable fishing, sustainable aquaculture and reduction in bottom trawling are the
existing ocean-based techniques.
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Criteria for Evaluating Ocean-based Techniques

To have a more detailed understanding of the abovementioned techniques, a holistic

and multi- dimensional framework was applied.

This framework consists of seven criteria. All criteria ranged from a score of 1 (lowest)
to 5 (highest), apart from costs and trade-offs criteria for which the order was reversed
(1- highest, 5-lowest). These criteria were chosen, developed, and standardised
through thorough research, to evaluate and compare the technique. Figure A shows

the spider diagram created to visually represent the scoring
assigned to each technique.
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Figure A: Spider diagram including all criteria mapping/scoring for each ocean-based techniques
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Criterion 1
Biodiversity impact: how positive the impact of the technique is on biodiversity
conservation/restoration/enhancement.

Criterion 2
Pollution impact: extent to which the technique can reduce pollution in the oceans.

Criterion 3
Carbon impact: extent to which the technique can sequester carbon.

Criterion 4
technological readiness level of the technique.
Whether it is at a research, development, or deployment stage.

Criterion 5
Costs: capital expenditure of the technology (e.g. equipment, technology development
costs, infrastructure).

Criterion 6

Trade-offs: the trade-offs that come with implementing the technology

(e.g. implementation of floating booms to reduce pollution in the oceans can potentially
lead to reduction in marine wildlife).

Criterion 7

Scalability: extent to which the technology can grow in the market (compound annual
growth rate CAGR), its potential geographical reach, its social and political acceptance
and support.
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Techniques Evaluation: Prioritization Matrix Using Component
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Figure B: 2x2 criteria mapping of ocean-based techniques

Based on all aforementioned criteria, every one of the 13 identified ocean-based
techniques has been placed in a prioritisation matrix (Figure B).

The matrix captures two main dimensions of each technique:
(i) Ease of implementation and (ii) Opportunity and Potential Impact.

The former, representing the y-axis, involves all criteria that is essential in developing
and implementing said techniques, including Technological Readiness Level, Costs,
Trade-offs and Scalability. Since all of these are essential in the success of a project,
all components have been weighted equally.

The latter, depicted on the x-axis, draws attention to the impacts of project on (i)
carbon sequestration, (ii) ocean pollution and (iii) biodiversity. A greater weighting has
been attached to carbon impacts (50%), as reducing carbon emissions is the main
goal to solve the climate crisis. However, the impacts of all techniques on pollution
and biodiversity has also been considered (25% each).

As a result, wetlands restoration and conservation as well as seaweed farming stood
out as the most promising solutions.
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A New Layer : The Momentum Shift

Policymakers are driving the biodiversity and nature agenda, compelling businesses to
extend their focus beyond GHG emissions and encompass nature holistically.

Until recently, emphasis has been put on CO2 emissions reporting, but the landscape
is now evolving towards a comprehensive approach that integrates corporate impacts
on nature and biodiversity. This shift is gaining prominence through multiple key recent
events, that led to the enactment of legally binding commitments through the EU
Nature Restoration Law in July 2023, which represents a tangible and transformative
shift in both mindset and environmental reporting practices:

The EU Nature Restoration Law (Jul 2023): Establishing legally binding objectives,
including the protection of 20% of Europe’s Oceans and Land by 2030.

Considering the current political momentum, and due to the scope of the Nature &
Biodiversity Agenda which advocates for a holistic approach of conservation and

restoration projects, seaweed farming was excluded. Consequently, we prioritized
Wetlands Restoration and Conservation as the preeminent ocean-based techniques.

The science is crystal clear, showing that
far too much of Europe’s nature has been
degraded or destroyed. It’s vital to reverse
that trend, and time is running out.”

MEP César Luena,
Member of the European Parliament

10
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marine flowering plants that form extensive meadows in shallow waters.

% Growing seagrass meadows - these are a globally distributed group of

Tidal marshes - these usually fringe the interior of estuaries, bays, and
low-energy inter-tidal zones.

to salty waters, normally growing in the intertidal zones subtropical sheltered

%Xg Mangroves - these are plant species (trees and shrubs) which are tolerant

coastlines and are the richest wetland eco-system from the perspective of

biodiversity.
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Benefits of Wetlands Restoration

Multiple Co-benefits

In such business context, wetland restoration is most promising for its active aspect,
as opposed to conservation. Besides restoration, activities being inclusive in nature
can yield faster and more predictable outcomes through active stakeholder
participation from a user-centric and whole systems perspective. In the process, the
restoration approach creates additional jobs and contributes to the local economy in a
sustainable way.

Wetlands provide co-benefits that contribute to the overall health and well-being of the
environment and society. Among others, wetlands provide critical habitats, breeding
grounds and sources of food for shellfish, birds, and other organisms. Wetlands play
a central role for economies, as central for fishing and tourism. Finally, wetlands help
mitigate climate change by storing carbon and reduce its impact by acting as a barrier
against storms and sea level rise.

Some carbon sequestration details:
* 905 tons CO2e sequestered/ha by seagrass meadows
* 2,235 tons CO2e/ha by mangroves

e 86M - 144M tCO2e: Total sequestration potential for seagrass and saltmarshes in
Europe, and >70M t CO2e for mangroves in the US

Geographical Focus on the EU & US

Two geographical areas offer interesting opportunities for wetlands restoration based
on political, and environmental momentum.

First, the US Southern regions of Louisiana and Florida. 50% of the mangroves have
been destroyed since 1980, mostly for agricultural practices. However, there is a
positive conservation and restoration trend, the loss rates having dramatically fallen

in the last 6 years. If restored, those mangroves could sequester up to 70M tCO2e in
the coming 20 years. Besides, post-IRA political impulsion provide room for funding
supports from public financial institutions.

The second geographical focus is on the European seagrass meadows and
saltmarshes wetlands. 80% have been destroyed since 1950, and 51% of the
remaining are declining dramatically. If restored, those wetlands could sequester up to
144M tCO2e (equivalent to 4% of the annual EU emissions).

Besides, the political momentum is also advantageous, with the EU Nature restoration
law voted.

12



BIP UK | A Deep Dive Into Nature-Based Solutions

Financial Resources Requirement
and the Role of Blue Carbon

In a recent report published by the International Finance Corporation (IFC), (blue)
carbon credits have been included as one means of financing sources for activities
looking at coastal wetlands’ conservation and restoration. The report notes that as
blue carbon projects are in high demand, several large buyers are willing to commit to
forward carbon credit agreements and offer amenities, including premium prices and
upfront payments. Financial Institutions (Fls), amongst others, could play a key role in
offering firm carbon purchase agreements.

Regarding costs of restoration per hectare, numbers vary greatly globally from the
local context and the type of wetland restored. Based on research and averaging of
restoration costs in West Africa and South America, a fair estimation of restoration
costs would be:

25 Seagrass Meadows: ~$120,000/ha

M Tidal Saltmarshes: ~$90,000/ha

X Mangroves: ~$108,000/ha (incl. hydrological restoration)

When backed on sequestration potential per hectare, those estimates give us a cost
per tCO2e sequestered of $132 (seagrass), $91 (saltmarshes), $48 (mangroves).
Given the high cost of wetlands restoration projects and inherent uncertainty in the
desired outcomes, several funding mechanisms are employed to increase the financial
capacity of the local systems and to reduce the risk for those investing in the projects.
The total project cost may be covered through a variety of sources including, grants,
philanthropic corporate funds, and blue carbon financing.
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The first option encompasses grants and subsidies provided by public funding
agencies and development finance institutions (DFls). Within the United States,
several ocean and coastline restoration funding agencies exist, such as Environment
Protection Agency Fund. Likewise, in the European Union, significant sources of
funding are available through programs like the Horizon Europe framework and
various blue economy funds.

The second option encompasses blue carbon credit financing, that can cover most
or even all the restoration project costs. With development of the Voluntary Carbon
Markets (VCM), wetland restoration projects have increasingly been seen as a viable
commercial opportunity. The market for carbon sequestered in marine ecosystems,
called Blue Carbon, is picking-up. Companies can monetize those credits though a
combination of forward sales, and pre-agreed offtakes. This allows the project
developer to cover most (if not all) of the larger costs of the first years through the
forward sale of credits, reducing revenue uncertainty through the offtake agreements
and retaining some pricing upside by keeping credits on balance and selling them at
spot rates on a later stage.

Currently, blue carbon credits prices range from $5 to $45, with a lot of context
specific factors affecting a premium or discount.

To ensure high additionality, permanence and low leakage and country risk, project
developers are encouraged to follow the High-Quality Blue Carbon Principles and
Guidance published at the COP27.

Important to mention, on top of blue carbon credits, some restoration projects have
developed biodiversity credits as a financing contribution. Biodiversity credits are a
tool used to measure both the unavoidable impacts on biodiversity from development
and clearing at a development site and the predicted improvement in biodiversity
condition gain at a stewardship site.

Interestingly, wetlands restoration finds

Industry Fit a compelling industry fit within the

Travel & Tourism sector.

14
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Impact of the Tourism IndiJstry on Marine EEbsys'tems

Wetlands restoration finds a compelling industry fit within the Travel & Tourism segtor.
Interestingly, this industry relies significantly on Nature, constituting approximate*
80% of its total value — a substantial market worth $573 billion — as healthy
ecosystems help maintain operational viability and tourist appeal. . B
Paradoxically, harmful tourism practices harm natural ecosystems and, consequentl
undermine the industry’s appeal and economic viability. 4

-
Why the Tourism Industry Should Act

'-'

An Increased Pressure on Regulatory Landscape | The end of the .
Carbon Tunnel Vision

As regulatory focus shifts beyond carbon emissions, investing in wetlands
restoration aligns with evolving environmental priorities and demonstrates
proactive commitment to broader sustainability objectives.

< Direct Economic Incentive | Coastal Travel & Tourism’s survival
depends on nature and biodiversity
For the Coastal Travel & Tourism sector, thriving wetlands directly correlate
with business viability, offering natural attractions that draw visitors and
contribute to economic prosperity.

Climate Adaptation | Wetlands act as resilient barriers to adapt to F g

#

long-term infrastructure impacts .
Wetlands serve as natural buffers against climate impacts, provigirﬁl

cost-effective resilience against infrastructure vulnerabilities c’:’gused by rising
sea levels and extreme weather events. .

"
i

Cost-Effective Carbon Sequestration and Diverse Ecosystem Services
Restoring wetlands not only offers a cost-effective means of carbon

sequestration but also presents a broad spectrum’of ecosystem -
services, outperforming alternative ocean negative

emissions technologies.

4
Additional Qualitative Benefits -
Beyond direct economic advantages, investing in wetlands restoration yields
qualitative benefits, including.enhanced brand image, competitive edge, |

recognition through labels and certifications, and fostering increased "

customer loyalty.
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Conclusion

This in-depth exploration of nature-based solutions highlights the profound
challenges confronting our oceans today. These challenges encompass a wide
spectrum of issues, from the alarming loss of biodiversity to sea-levels rising and
extreme weather events. The consequences of these problems reverberate across
ecosystems, economies, and our planet’s ability to mitigate climate change.

These issues demand our immediate attention due to their far-reaching impacts, 2
their pressing urgency, and their ability to affect regions across the globe.

However, amidst these challenges, there is hope. The oceans, which have borne the
brunt of human-induced climate change, also offer solutions to help rectify the
damage. Our comprehensive assessment of potential solutions underscores the
power of nature-based solutions. Among these, mangrove restoration and
conservation have emerged as a beacon of promise. They not only serve as vital
carbon stores and climate regulators but also provide coastal protection, promote
biodiversity, enhance habitats, and offer a source of sustenance for countless
communities.

Beyond the ecological benefits, these initiatives can also offer a substantial financial
return on investment. The carbon offset markets and green financing mechanisms
provide opportunities for organisations to generate revenue while contributing to the
restoration and preservation of these crucial ecosystems. Engaging in nature-based
solutions not only addresses pressing environmental challenges but also represents
a smart financial decision for organisations looking to make a positive impact on the
planet while securing long-term economic benefits in this emerging financial asset
class.

Interested in exploring nature-based
solutions for your organisation?

Get in touch

: _,%'

&'
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