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The blue economy will have to be very different by 2030. The EU needs to boost its
industrial capacity to meet the objectives of the European Green Deal: decarbonisation,
protecting biodiversity and zero-pollution. This is a major transformation and one that
needs to happen fast. It requires innovation, and innovation requires finance.

The European Union has what it takes to supercharge this transformation. We have a plan,
we have the tools, and we have a lot of talent. We have the researchers, entrepreneurs,
innovation ecosystems and industrial capacity. We are on our way.

A whole ecosystem of innovative start-ups and SMEs is emerging, nurtured by business
clusters, technology parks, incubators and accelerators, leading the way on transformative
and disruptive environmental technologies and solutions.

Clean tech is now the fastest-growing investment sector in Europe — doubling its value
between 2020 and 2021 alone. Investors who get in early will surely reap the rewards.
And, of course, there is no green tech without blue tech! The EU’s blue sectors are a
spawning ground for ground-breaking solutions and technologies that can help fight
climate change and support the green transition.

Examples include floating wind platforms and tidal devices, green hydrogen, underwater
robots, autonomous ships, clean ships or eco-ships, lightweight materials that resist
corrosion and biofouling, underwater internets based on acoustics, processes for creating
bioplastics from seaweed, artificial intelligence for image analysis, marine compounds for
anti-aging and cosmetics, alternative feed sources, marine-based organic fertilizers and
pesticides, and much, much more.

Our Bluelnvest initiative has been promoting and accelerating these new ocean-based
technologies and the start-ups, SMEs, and scale-ups that drive them. Through its work
with the investor scene and dedicated financial instruments such as the InvestEU Blue
Economy Fund, it is boosting the finance ecosystem needed to nurture and scale up our
blue champions, offering the support they need to be successful and to grow in the
European Union and beyond.

This Bluelnvest investor report confirms a strong and rising interest in the sustainable
blue economy among investors. | hope that its information about investment activities,
innovative technologies and investment-ready companies across ten sectors of the
sustainable blue economy will help investors move into this space more comfortably and
point them towards the companies and ventures that will make a difference both in the
market and for our oceans.
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Introduction

Introduction

The conceptof the blue economy, also known as the ocean
economy', was introduced by the United Nations (UN)in 2012
as a way of acknowledging the vastpotential of marine and
coastal ecosystemsthatare kept healthy and managed
sustainably.

The UN 2030 Agenda for Sustainable Developmentin 2015
dedicated one of the 17 Sustainable Development Goals
(SDGs)to the conservation and sustainable use ofthe oceans,
seas and marine resources?.

The EU adopted a Blue Growth Strategy® in 2012, and in 2021,
declared the Sustainable Blue Economy*as a core element
toward implementing the European Green Deal.

Bluelnvest, the initiative authoring this report, is a flagship of
the European Commission to boostinvestmentand innovation
in sustainable technologies for the blue economy. The
Bluelnvestplatform supports investmentreadiness and access
to finance for blue start-ups, small and medium-sized
enterprises and scale-ups, and promotes opportunities to
investors.

Objectives

This first edition of the BluelnvestInvestor Reportaims to
provide investors with market knowledge on the EU blue
economy to support their investment decisions.

The Bluelnvestinvestor Report will feature:

+ the EU blue economyinvestmentecosystem forinnovation,
including its main stakeholders and keyinitiatives;

« perspectives from a sampling ofinvestors and sentiments
on currentand future investmentprospects®;

+ investmentopportunities and key innovations and
technologies across 10 sectors ofthe EU Blue Economy.

This report is addressed to investors who are actively
engaged or interested in prospects in the EU Blue
Economy.

Content and structure

Chapter 2 provides a narrative on trends in financing EU
innovation in the sustainable blue economy, setting out key
players,investments and relevantinitiatives.

Chapter 3 offers investor perspectives on prospects inthe EU
blue economy: how they view the blue economysectors,make
investmentdecisions,and whatdrives (and hinders)these.

Chapter 4 highlights investmentopportunitiesin 10 sustainable
blue economysectors in the EU, providing an overview of key
innovations and technologies with examples of companies from
the Bluelnvestpipeline.

The report combines marketdata with results from an investors
survey conducted by Bluelnvest. The annexes provide
complementarydata, methodological notes and a complete list
of references.

Fig. 1.1: Overview

Note: *Majority of respondents being Venture Capital.

Sources: UNRIC (2022)"; The Global Goals Organisation?; European Commission (2012)3; European Commission (2021)4
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Introduction

Scope

This report defines the blue economyalong the same lines as
the EU Blue Economy Report,encompassing all sectoral and
cross-sectoral economic activities based on orrelated to the
oceans, seas and coasts®.

In terms of geographical scope, this reportfocuses on the EU
territory, including when and where possible outermost
regions.Any international marketdata used has been
signposted for comparison purposes.

Fig. 1.2: The blue economy

This report explores investment opportunities, prospects
and innovation in 10 identified sectors, depictedin the
Figure below.

The methodologyused for selecting these sectors was based
on EU and international classifications. It aims to provide a
clearoverview of the EU blue economy while ensuring
consistencyand comparabilityof sectors.

The definition of each sectorincludes a perspective on
sustainability*, considering this critical to ensuring the long-
term viability of the blue economy. The next section sets the
context and provides summarydescriptions ofthe sectors in
scope.

Note: *Sustainability has been considered as a key factor for responsible investment inthe blue economy. This has been factored, where feasible, into the sector definitions, innovations, and
companies featured.
Source: European Commission (2022)5
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Context on sectors

The blue economyincludes the exploration of ocean
resources”;innovative blue tech & ocean observation is
required to better understand and protectaquatic organisms.
As a growing population seeks additional sources offood to
sustain itself, the harvesting and the farming of aquatic
organisms through aquaculture and fisheries becomes
essential. In addition to producing food, marine organisms can
meetother essential needs, including healthcare needs,
through the blue biotechnology sector. Urgentdemands on
alternative energy sourcing and distribution make blue
renewable energy production from wind, ocean and solar
critical.

The ocean offers plenty of opportunities forleisure through
coastal & maritime tourism. However, oureconomic
activities have animpacton ocean health and its biodiversity,
thus creating the need for environmental protection &
regeneration. One way to preserve the ocean’s biodiversityis
by starting at the source: these activities require adequate
equipment, including non-polluting vessels, which is where
the shipbuilding & refit sectorcomes in.

Short definition

Key sectors

Introduction

Once vessels are constructed, they are also put to the service
of society, transporting people and goods through the
shipping & ports sector. Ultimately, people need safe
drinking water to live. This requires effective water
management.

The Bluelnvestdefinition of key sectors below include the
sustainabilitydimension. These are broadened in Chapter4 to
include the existing marketdefinitions and the green transition
of the sector.

The specificinvestmentopportunities featured in this first
report take into account significant interest from investors
based onthe investors survey as well as the technological
and industry needs of each sector towards achieving the
goals ofthe European Green Deal.

In the coming months, the reportwill be extended to include a
deepermarketanalysis for each sector,on which a
consultation will be conducted with the investors and
stakeholders on the Bluelnvestplatform.

}~—> Aquaculture

The cultivation and farming of aquatic organisms in a way that has minimal impact
on air, waterand soil quality.

Blue Biotechnology

The application of science and technology to aquatic organisms in order to produce
knowledge, goods and services, in compliance with sustainabilitypractices.

Blue Renewable Energy

The offshore, inshore and nearshore generation of clean and renewable powerfrom
natural sources, including wind, wave, tidal and solar.

Blue Tech & Ocean
Observation

The activities, technologies and infrastructure involved inocean data collection, modelling
and prediction, including for maritime securityand defence.

Coastal & Maritime
Tourism

b2 & | o | o

The activities involved in providing services for tourism in and around coastal or
marine environments thatcontribute to sustainable developmentin the local area.

0
/n

Environmental Protection The protection and regeneration of marine ecosystems, including activities to prevent
& Regeneration ocean pollution and restore and strengthen biodiversityin coastal areas.

The sustainable harvesting of naturally occurring living resources in both marine and

Fisheries .
freshwaterenvironments.

The products and services required for building, maintenance, repair and refitting of

Slfealllig) s e vessels forenvironmentallyresponsible water transport.

The activities associated with ensuring a sustainable maritime transport ecosystem,

SUNEAE] o[ including the transportation of freightand passengers bywater and port services.

= ]

The services and infrastructure required for sustainable water collection, purification,
desalination, decontamination and distribution, as well as for sewage and waste

"\
Z \ Water Management
treatment.

Note: *Activities such as deep sea mining and offshore oil and gas exploration are outside the scope of this report.
Source: See Chapter 4 - Investment Opportunities
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Why is it attractive to invest in the
blue economy?

The ocean contributes €1.27 trillion in gross value
added to the global economy annually, and up to
€2.54 trillion by 2030°. The blue economyis extremely
importantto the EU’s economic growth and to achieving
the ambitions ofthe European Green Deal®.

The EU-27 blue economy is growing fast, is
attracting worldwide investment’ and is set to
generate net positive returns?®.

In 2019, the EU blue economyemployed close to 4.5
million people and generated€184 billion in gross
value added* (an increase of~20% compared to 2009)
and around €667 billion in turnover (up 15% from €578
billion in 2009)°.

Given the potential it holds forresource wealth,
economic growth, employmentand innovation, ocean is
rightly considered to be the “next great economic
frontier”®. Indeed, the future blue economywill be
marked by growth, thanks to contextual factors that
act as driving forces, expected positive returns and
key innovations.

Population growth will inevitably raise pressures on food and
feed supplychains worldwide 2, boostenergyusage®and
increase the levels of trade' ', leading to a rise in GDP per
capitain the EU'® and subsequentlyincreased demand overall
and increased demand for non-essential goods in particular',
all of which will generate opportunitiesin blue economy
sectors.

Despite all the benefits the oceans provide, they are facing
several challenges, such as pollution, destruction of habitats,
carbon emissions and overexploitation ofresources. Ocean
health decline prevents future generations from taking full
advantage of all the value the oceans have to offer. To
achieve long-term ocean health, it is important to invest in
a sustainable blue economy.

A strong political commitmentto implementing the EU Green
Deal has resulted in araft of new regulations promoting green
and digital transition and bolstering the need and demand for
new clean tech products and services. In 2021, the EU also
adopted a new sustainable blue economystrategy, highlighting
the fact that the EU’s blue sectors are a spawning ground for
innovative solutions and technologies thatcan help fight
climate change and take the green transition to the next level.

Fig. 1.3: EU-27 blue economy* gross value added
(GVA in billion €, 2009-20)

183.9
176.3 181.8
164.5
153.8 I
2009 2017 2018 2019 2020
Source: European Commission (2020)1°
Fig. 1.4: UN SDGs aid allocation per UN SDG
(aid allocation in million €, 2019)
30 000
20 000 A
10 000 4
2.049
| ,
SDG1 » SDG17

Il SDG14 (Life Below Water)

Source: The SDG Financing Lab, OECD initiative'"

Note: *Data refers to the most established sectors of the blue economy according to the EC: fisheries, marine nonliving resources, marine renewable energy, port activities, shipbuilding and

repair, maritime transport and coastal tourism.

Sources: European Commission (2022)5; OECD (2016)5; European Commission’-9; High Level Panel for a Sustainable Ocean Economyg; UN DESA (2021)'2; OECD & IEA (2011)'3; World Bank

Group (2016)'4; UNCTAD (2021)'5; The World Bank (2021)16; CFI(2022)'7
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In the coming decades, emerging innovations and
technologies are expectedto play a crucial role in
addressing manyocean-related environmental challenges,
boosting green transition, economic growth and job creation® €.
This willundoubtedlybe associated with attractive investment
opportunities, especiallyfor those investors who geton board
earlyon.

According to the High Level Panel for a Sustainable Ocean
Economy(Ocean Panel) of the World Resources Institute,
investing into a sustainable ocean economy could bring
net positive returns. Investing €2.54 trillion in 2020 in justfour
ocean-based solutions — offshore wind production, sustainable
ocean-based food production, decarbonisation ofinternational
shipping, and conservation and restoration of mangroves —
would yield a net benefitof €14.11 trillion by 2050 (a benefit-
cost ratio of 12:1, 10:1, 4:1 and 3:1 for each of the four
sectors, respectively)®.

As a consequence, investors are more and more interested in
the blue economy. In a survey conducted as part of this Report
(see Chapter 3 — Perspectives from investors), 87% of

the investors askedsignalled an interest in blue economy
investments, showcasing the high potential ofa sustainable
blue economy. And by making green investments in ocean
technologies and solutions investors can directly contribute to
future oceanresilience. Currently, 84% of investors surveyed
report having green investments in their portfolios,and 81%
considertheirblue investments to be sustainable. Butif we are
to achieve SDG14 by 2030, more blue finance is needed.

66

[The blue economy offers] great potential for
sustainable investment in line with positive
and growing trends.

- Opinion from an Asset Manager

Fig. 1.5: The global blue economy in numbers

Oceans as a source of economic growth
Around 90% of international goods are
transported by sea'®

Oceans as a source of climate mitigation
Healthy coralreefs protect us against climate
hazards by reducing the intensity of w aves

by an average of 97%?2°

Oceans as a source of employment
350 million jobs w orldwide by 20302

Oceans as a source of water
Roughly 97% of the Earth's w ater can be
found in our oceans?2

Oceans as a source of nutritious food
Marine fisheries provide the primary source of
protein for over 50% of the population in the least
developed countries2?

Oceans as a source of oxygen
Marine phytoplankton produces 50%
of oxygen on Earth?

Oceans as a source of biodiversity
The w orld's oceans contain somew here between
500,000 and 10 million marine species?®

500+

thousand

Sources: OECD'9; USGS20; Surrey Board of Trade (2021)2!; National Ocean Service (2021)22;
UN?23; NASA - Earth Observatory (2016)24; UN (2017)25

Sources: European Commission (2022)5; OECD (2016)5; High Level Panel for a Sustainable Ocean Economy®; UNEP FI SBE (2021)'8
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EU blue economy investment ecosystem for innovation

Financing innovation in the EU blue economy

This chapter will provide an overview of the key actors in the
EU’s sustainable blue economy financial landscape and
how capital flows were directed in the past decades. The
report considers mainly capital targeting new sustainable blue
technologies and supporting the development and growth of
high-potential start-ups and SMEs.

The first sub-section outlines the currentglobal funding gap
and investment needs to address the SDG14, sizing the
opportunity for additional investments in the blue economy.

Then, dive into how private EU investors are directing
resources to innovation in the blue economy, including an
overview of selected investmentactivities in the sectorsince
the year 2000. Our analysis zooms in on equity investmentand
illustrate how directand indirectinvestments are being
channeled through various blue economy impact funds.

We conclude with a brief look into existing financial and non-
financial EU initiatives supporting the blue investment
ecosystem and describe how policies, impactframeworks and
assistance mechanisms are helping to drive investment.

In the last 5 years (2018-2022), deals in the blue
economy have been on the rise, with a 200% increase in
the number of financial transactions. Seed rounds
represent 20% of all deals we assessed, followed by
acquisitions (16%). With investments concentrated at

market launch phase (seed), we see an existing gap of
growth capital to supporting those start-ups and SMEs
scaling up and expanding. Without capital to ensure an
autonomous growth, acquisition remains a save exit, but
may result further mark et concentration™.

Global funding gap and investment
needs in the blue economy

An estimated €147 billion per year globallyis needed to
achieve Sustainable Development Goal (SDG) 14: Life Below
Water by 2030. To date, only €21 billion is available: ofthis,
€16.8 billion comes from domestic and international public
sources and €4.2 billion from private investors. This leaves a
funding gap of €126 billion® still to be addressed. Mobilising
private capitalis critical to closing the gap.

In the EU, the financing gap for SMEs in the blue economy
ranges between €60-€70 billion?.

The following sub-chapters reflecton how European private
and publicfinancial institutions have invested in the blue
economy and contributed to reducing this investment gap.

Fig. 2.1: Unmet financing needs in the Blue Economy

... Amount in€
! €16.8bn !

€147B

yearly to finance
SGD14

@ Public Capital @ Priv ate Capital Funding Gap

Growth in the investment activity in the EU
blue economy

In the EU, investments in the traditional maritime and coastal
sectors have an importanteconomicrole, in line with the size of the
European blue economy. However, specifically for the
sustainable blue economy, availabilityof investmentdata is
limited, making itdifficultfor potential investors to identify
opportunities and estimate expected returns. In the past,
investmentassets targeting ocean & maritime had a generalist
approach and were coupled with sectors such as agriculture,
supply& logistics, land conservation, energy, infrastructure, food
and pharmaceuticals. ltwas not until 2007 that a venture capital**
fund exclusively dedicated to the blue economywas created.

The emergence of new blue sectors and technologies, such as blue
biotechnology, offshore renewables and digital ocean surveillance,
increased the complexityin mapping the investment

landscape. Adding to this, there are difficulties to collect, analyse
and compare historical data. To address the lack of consistent
information on sustainable blue economyinvestments, this report
developed a pragmatic approach to explore capital flows in pre-
listed blue companies over the pasttwo decades.

Our methodologyinvolved mapping and assessing over 2 904
direct andindirectinvestmentdeals in blue companies between
January 2000 and February 2023. Only businesses foundedin
EU-27 Member states were considered*.

The analysis detailed the differentfinancial sources and
mechanisms deployed through those deals and captured a total of
2 142 investors who made one or more deals in 1 774
companies related to the blue economy.

Notes: “CB Insights and Pitchbook commercial databases. **Aquacopia Ventures (vintage 2007) was the first aquaculture focused VC fund. Prior to that, VCs such as Seventure Partners (1997)
and Smedvig Capital (1996) invested in blue companies as part of their portfolio, but without dedicated focus or specialisation.

Sources: F. Johansen & A. Vestvik (2020)26; European Commission (2018)27
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g. 2.2: Deals in

Observation

31%

(January 2000 — February 2023)

1774

Deals in the EU EU & international
investors involvedin

those deals

EU companies
benefiting

(Jan 2000 — Feb
2023)

For our analysis, deals were selected based on a setof specific
criteria and the outcomes are presented below:

* Sectors: the data* encompassdeals from the 10 blue
sectors previouslydefined in this reportand its related
technologies. Environmentallyharmful sub-sectors such as
oil & gas extraction and underwater mining have been
removed from the sample.

Fig. 2.3: Deals securedby EU firms per blue sector

(% of total deals)

Environmental
Protection &

Shipbuilding
& Refit /
Shipping &
Ports

14%

*  Geography: all EU-27 countries were assessed, showing
that frequency of investmentdeals were higherin countries
with largereconomies and stronger geographic and
economiclinks with the European sea basins.

Fig. 2.4: Countries with most deals

(percentage of deals per country)

@ France Denmark
8% o Germany ([ Italy

@ Netherlands Sweden

@ Spain Others

Investor type: included private investors (e.g. angel, high
net worth individuals, venture capital firms, incubators
laccelerators, private equity and growth capital as well as
assetmanagers dealing with relevantblue funds and private
corporations and corporate ventures) and non-private
financing players (e.g. national promotional banks (NPBs),
multilateral developmentbanks (MDBs), sovereign wealth
funds, aid agencies, foundations, philanthropic foundations
and NGOs***).

Fig. 2.5: Investors taking part in the mapped deals

Fig. 2.6: Investors country of origin

Corporation

Venture Capital

Private Equity
Incubator/Accelerator

Angel

Other

Gov ernment

Asset/Investment Management
Corporate Venture

Bank

Europe
North America
Asia

Other Continents

Investors taking part in the mapped deals were mainly
Corporates (23%) and Venture Capital (21%). Venture
Capital is behind mostofthe equity-fundraising rounds (568
deals). Corporates are mostlybacking acquisitions (474
mapped)buthave also animportantrole as an equity
provider co-investing in seed rounds as well as in Series A
to D (101 deals)****. As per the investors country of origin,
Europeaninvestors represent85% ofthe capital flow in EU-
based deals, followed bythe USA (10% of deals). In Asia,
spread is diversified and led by Japan and Singapore.

Types of deals: These include pre-seed, seed, series Ato
D, growth equity, IPO, financial and corporate acquisitions,
and various forms of debts (e.g. convertible notes,
mezzanine, subordinated loans, etc.).

Notes: “To identify and filter relevant deals, a set of key words was defined to ensure that the data encompassed the 10 sectors of his study and its technologies. **CB Insights is specialised in
technology market monitoring. Although deals are mapped in all sectors and activities, the database may be biased and favour new innovative solutions over traditional products and services.
**NGOs and foundations were only mapped when involved in for-profit co-investments. Impact-only money, although important to preserve and sustain the ocean and its biodiversity, will not be
detailed in this report. ****8% of the deal mapped had undisclosed investors and were therefore excluded from this analysis. “Other investors” includes Crowdfunding, Family Offices, Public-
Private Partnerships, Growth Equity and other financial services. Please note that Hedge Funds, Pension Funds and Sovereign Wealth Funds are usually indirect investors and therefore disburse

through financial intermediaries and fund of funds above represented.
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EU blue economy investment ecosystem for innovation

Fig. 2.7: Investments per round and deal type*

21%

6% 6%

Series A Other

Seed Aquisition

Accelerator investment

Incubator/ Corporate Series B Financial Debt Angel Grant

acquisition

5% 5% 4% 4% 4% 4%

Private Growth  Series C PO Pre-Seed  Series D

Investment Equity Equity

*  Volume and spread of investments: amountinvested and number ofdeals (sample from January2000 to February 2023).

Fig. 2.8: Number of deals and total funding amount per year

500
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3500
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.
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.
.
.
.
Total Sum Deals ($ M)

2000 2001

N . of deals

Data onfinancial transactions overtime shows
the start of a steepergrowth between 2013-14,
wheninvestments in the EU Blue Economy
crossing the $2 billion** mark in value in 2018.
In 2019-2020, a deacceleration in the amount
invested may reflect the impactof the COVID-
19 pandemic, which reduced investors’ risk
appetite. As for the numberofdeals, the growth
was steadyin the past10 years, even during
the pandemic, when a high number of
transactions was observed. This increasein
transactions is due to a large “acquisition spree”
phenomenon observedin these years (101 in
total), leading to larger market concentration.

The deals activity in the blue economy proved
resilient through the most recent global
developments. In 2022, funding recovered to
pre-pandemiclevels in value and number of
deals was atits peak (over 440). The increasing
concerns around energysecurity, environmental
protection, defence and EU autonomyare
among the driving forces behind this. An
indicator of these is the increased deal activity
in sectors such as blue renewable energyand
blue tech & ocean observation: from an average
of 51 and 80 deals / year in the past5 years,
those sectors sawariseto 101 and 120 deals
respectively in 2022. This means a 2xand 1.5x
times increase.

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Fig. 2.9: Alternative investment strategies

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

eeeeeet  Moving average total sum deals

Beyond the traditional directand indirectequity investments, financial
institutions and intermediaries mayalso opt for alternative indirect
investment strategies. Despite notbeing the focus of this report, this box
provides a shortsummaryof those innovative financing instruments, thatcan
follow debt, equity, or hybrid models and do notfall into one of the
conventional investmentcategories:

Impact Investing
Conservation Trust Fund Carbon Credit Schemes Debt-for-Nature Sw ap

Debt model . Equity model . Hy brid model

includes bond instruments designed to (re)finance projects
that seekto solve certain challenges — blue bonds, sustainability bonds
(green and social bonds) and SDG bonds (bonds thatcontribute to Agenda
2030). Other debtinstruments include sustainability-linked loans, which
incentivise companies to improve their sustainabilityperformance and climate
finance, which seeks to supportmitigation and adaptation to climate change.

Equity model: includes impactinvesting, which refers to investments aiming
to generate both financial returns and a positive, measurable social and
environmental impact.

Hybrid models: include carbon credit schemes, debt-for-nature swaps
and conservation trust funds.

Notes: *Unattributed and undisclosed deals were excluded from the analysis. “Other” includes Asset Sale, Business Plan Competition, Bridge, Crowdfunding, Leveraged and Management
Buyout, Merger and Reverse, Mezzanine, PIPE, Secondary Market, Shareholder Liquidity, Spinoff /Spinout and Take Private. “Debt” also includes convertible notes, lines of creditand loans inthe
context of financing innovation. Debts to support day-to-day business operations are not taken into consideration.”*Values presented in USD due to sources utilised.

AN OCEAN OF OPPORTUNITIES

14



EU blue economy investment ecosystem for innovation

* Concrete examples of active investors and investment strategies: based on the data analysed, the followingimages
provide a visual representation of some ofthe key players investing in the blue economy.

Fig. 2.10: Direct investors®

Capital providers and financial intermediaries disbursing funds directly to companies

Focus: early-stage businesses and start-ups

funds w ith part of their

Sustainable Ocean Fund

Private Investors

Altor Equity Partners Fund
\Y

Angel/Private . . L
?nves tor High autonomy on investment strategy and sense of mission Co-invests alongside syndicaes £ 2
to back specific entrepreneurs, causes or impact areas e e oL St &
Incubator/ Focus: projects, start-up and scale ups Rackstart
Accelerator Capital supported by capacity building and upskilling
Ship2B

Focus: ear|y_3tage start-ups E Blue Economy Funds Other Funds .
and S(':ale u.ps E Blue Forward Fund EQT Ventures Il E
ngh-rlgk, high-rew ard strategy : o Blue Fund Breakthrough Energy ;
Venture Strategies are sector focused ! Ventures {
Capital or technology-foc_used. This ' Deep Blue Fund Renewables Fund IV
includes blue dedicated funds i ' i
DEMETER ! Faber Blue Pioneers Sofinnova !
aswell as broader scope ; Industrial Biotech II '
funds w ith part of their ' Aqua Spark Funds & ) '
Afl " ' Nordic FoodTech '
portfolio in blue companies ' @ sector specific VC Fund | '
] :
1 i
FreE Igter-s‘t age, estgbllshed i Oceanl4 Capital Fund 1 the Fund i
companies w ith potential to ] j
scale-up i Blue Ocean BioDiscovery 6 Fund ;
Private Equity This includes blue dedicated ov4 E
PEs as w ellas broader scope L VD) | RERYE ! AT i
anthemis ' d
i i
i i

portfolio in blue companies

______________________________________ ==
Exanples ofcaporations investing in Blue Economy businesses
. Focus: direct inVeStn’EntS, Aquaculture Blue bi hnology Blue r energy Shipbuilding & refit Shipping & ports
Enterprise/ M&A, minor /major financial Sumitomo Corporation MAERSK
Corporation / L
Corporate acquisitions and LPs to funds & Hapag-Lioyd
Investments usually aligned g 2
Ventures DRAMEM PSA

Fig. 2.11: Indirect investors®

w ith company’s core business

Traditional providers of capital and potential targets for fund raising

Strategy: defined by asset management mandates based on

Asset e "
specific investment opportunities and expected performance v
Manager fi tment W
of investmen Astarte
Stratggy comme.r.mal bank: w ell-gstabllshed f manqal service i)'(sasr;gzs ofbanks with clear sustainability NI
Banks offering for traditional markets & increasing appetite for new
(Co rcial products and services supporting emerging technologies, |—
new business opportunities & impact-driven markets First Blue
banks, NPBs) Strategy NPBs: driven by policies linked to socioeconomic Economy ETF
ategy - y P BNPP AM) ) £
objectives y e
Sovereign w ealth funds and pension funds: operate on large
scale, low riskand preference for higher tickets. Increasing
f f B Monaco Sovereign New Zealand Family philanthropy working
Asset numper Of_mpaCt w indow opemngsl ) Wealth Fund Super ion Fund  on i marine projects
Owners Family offices: autonomous and agile strategies. Often

opportunistic, able to deploy small investments
* Foundations: impact-focused with links to different themes
and areas of development

Cooperativ e non-profit
pension fund administrator company

Evergreen investment Global network for impact
investing for private asset owners

Source: Friends of Ocean Action (2020)28
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The following sub-chapters zoom in on EU private investments
(equity only), EU publicinvestments and initiatives supporting
the Blue Economy.

Private impact investments in the EU
blue economy

Private investments, as presented above, are composed ofa
vast and heterogeneous group ofinvestors and capital holders.
To ensure we have sufficientfocus and capture investments in
start-ups and SMEs, we will narrow this assessmentto equity

Fig. 2.12: Number of VC funds in Green and Blue in the EU***

23
(2]

investments funds, managed usuallyby directinvestors such
as VCs and LPs (profiles mentioned in Figure 2.10%).

65 funds created with the intention to generate positive

environmental and social impact** were identified in the EU
during this initial mapping. Out of those, 17 are blue dedicated
and 48 are green funds with one or more blue technologies in
their portfolio. Their spread across the EU is presented below.

France and Swedenlead in numberof impactfunds while
Netherlands is the onlyto have 4 blue dedicated funds.

Il Blue
Il Green

7
6 5 4 4 4
. 3 2 2 2 2 ]

France Sweden Germany Netherlands Portugal Denmark

Ireland Luxembourg Belgium Hungary

ltaly Spain Finland

Notes: ***France has investors in the green space that have multiple funds launches (such as Mirova, Omnes and Soffinova). Same happens inthe Netherlands, where Aqua-Spark has multiple

blue dedicated funds.

75% of those funds were launched from 2017 onwards,
showing impact-oriented investments are gaining traction.
Looking at the funds life cycle****, 35% of the funds mapped are
already closed for new investors and may be in different stages
of divestmentand exits. The remaining 65% are distributed as
follows:

* 21% are actively deployed or to be deployed,

* 15% are fully invested

*  24% of them stillopen

* 3% is expected to come to marketin 2023

* 2% is evergreen

The spread ofthis across the years is visuallydetailed below:

Fig. 2.13: Vintage years of green & blue funds sample |y
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Il Closed
[ | Coming to market

Il Active - deployed
Il Active-tobe deploy ed

Fully Invested

|| Open

2021 was the busiestyear in our sample, with 13 funds
launched, all of them now Open for investments or Active.

Information on target returns is not always made public. For
this analysis, we considered data made available by 13 of the
funds sampled. This analysisis nonetheless very relevant
showing that10 of them are targeting Net Internal Rate of
Return (IRR) equal or above 20%.

Fig. 2.14: Expected Net IRR

Bl
10% Net IRR L] L

I Green

12% Net IRR
16% Net IRR
20% Net IRR

30% Net IRR

In the following page, Figure 2.15 shows thatlooking
exclusively to dedicated blue funds, the majorityare VC owned
(55%).

Underthe VCs we find investors like Aqua-Spark, Devonian
Capital, Faber, HATCH, Indico Capital, Innoport, Swen Capital
and Susterra Capital. Under PE, Mirova and Seventures are
the key investors. Finally, Navigare Capital Partners and Aqua-
Spark have buyouts funds deployed.

Notes: *Indirect investors , such as asset owners and banks are important sources of institutional capital and potential LPs, but thér direct investments in equity is usually dedicated a larger deal
and rarely concern start-ups and SMEs. Their contribution to funding innovation, nonetheless, will likely be captured through our funds analysis. **Impact funds are those created with the intention

to generate positive, measurable social and environmental impact alongside a financial return.
where data was sourced.

sk

*Definitions of fund cycles and investment stages were aligned with the ones from Pitchbook,
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EU blue economy investment ecosystem for innovation

Fig. 2.15: Investor type On the right-hand side ofthe matrix, we see blue-dedicated

funds with different levels of specialisation strategy. Some
have a broad portfolio range, covering innovations across
multiple sectors contributing to SDG14 and regenerating ocean
health, such as Swen Capital Partners and Seventure
Partners. Others, like Aqua-Spark and Faber, are sector-

N \C focused, and they target, respectively, the aquaculture value

I Buyout chain and tech companies across the spectrum ofthe blue

W = economy.

Il Growth On the left-hand side of the figure are funds that focus on
Asset management different strategic areas thathappen to include blue economy-

related industries. Forinstance, the larger funds raised by EQT
Ventures and Trill Impact investin technologyand

The matrixbelow was developed to help readers navigate sustainable energythathave an positive environmental impact
through the funds and their different strategies and portfolios, the smallerfunds raised by Sofinnova Partners, and Nordic
considering the level of specialisation in the blue economyand Food Tech focus on (blue)biotechnologyand sustainable food
the size of the funds. system & food tech, respectively.

Fig. 2.16: Select funds with interest in the Blue Economy*

ILLUSTRATIVE
Integrate ocean-related businesses, considering the significantrole oceans playin sustainability
Higher
A A
1
Focused on identifying and realising 1
sustainable performance improvements I'
1
1
1
1
1
1
1
Water . Fisheries, :
IR aquaculture and
Impact investment with a focus on technology ) ) and ?;ZZdE;?g;W ezvironmental ll
a and sustainable energy, dedicated to Tackling climate environmental e e O \
N environmental impact action through a 7 v .
I p protection & oS regeneration 1
" broad spectrum regeneration ||
° Mainly focused on the technology and healthcare 1
< sectors. Has a fund dedicated to renewable energies |
=]
1
-
€500m . } | 2021 ) l|
2 Focused on breakthrough innov ations in ‘|
o ; ) .
pt the field of life sciences 72018 3 BN 1
a | 2021 ) 1
x 1
w Impact investment with a biotech fund 1
dedicated to environmental impact INDICO® (Non-EU) 1
1
2021 ) 1
Impact investment with a food tech fund 1
dedicated to changing the food sy stem I
1
1
1
1
Innov ation fund dedicated to the . . i . . . - 1
sustainable dev elopment of French Mininum funding size varies anong the strategies applied within the Blue !
regions Econorny funds universe 1
1
1
v
Low er « Level of Blue Economy focus » Higher

Note: *Active funds investing in Europe that either solely focus on ocean-related businesses (Blue Economy Funds on the right-hand side of the Figure) or have a broader focus on
sustainability themes (Other funds on the left-hand side of the Figure). Both larger and smaller funds are represented.

Source: PwC Analysis
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EU blue economy investment ecosystem for innovation

Showcase of Blue Economy Funds (1/2)

Examples of active Blue Economy funds investing in Europe that solely focus on ocean-related businesses.
Both larger and smaller funds are represented. Allthe evidence show cased dates to January 2023.

A Industry challenges within the
aquaculture sector: feed, waste,
pollution and disease; seeking
entrepreneurs working towards a
more sustainable aquaculture

. Fund already deployed

. Fund to be deployed

@ Achieve both systemicimpactand
top-tier financial performance

through investments in

developing innovations thathelp

regenerate ocean health and

contribute to SDG14

Start-ups

Marine and coastal projects and
enterprises thatcan deliver

P
L

@ Already invested in
V

OptoScale, Nature
Metrics, Spinergies,
Noray, Avant and

900.Care

sustainable economic returns in

fisheries, aquaculture, associated
seafood supplychains,
waste & recycling and marine

conservation

Start-ups / post revenue

40% Latin America & Caribbean,
30% Africa & 30% Asia and

&

Pacific

Back the transitiontoa more
sustainable lifestyle, including

health and the natural

environmentaspects byinvesting

in the blue economy

;= | Seed- to late-stage venture,
—=— growth and pre-IPO stage

Businesses based in France,
Europe, Israel, North America

€3

and Asia

food system

@ Global

A
@ Geographical scope é Fund amount Ticket size

ocean

@ Already invested in
>’ Martec Industries,
nextProtein; Clean

@ €132 million - target

P
L

Marine Group,
Biomega, SafetyNet

TASA

2

Technologies,
Plastics for Change,

€130 million — target

Currentcommitment

Invested in 24
>/ complementary
aquaculture

of at least €30M

[
Ticket size of €500k-
~/ €5m per round; up to
€10m per company

@ €89 million - raised

F =
L J

companies between
2015and 2021

@% Fund portfolio conpanies

‘ Unclear fund status @ Fund strategy; sectors of focus

Launch date

r a
L J

NON-EXHAUSTIVE

Blue Economy .. Financial .

@ €150 million — farget September 2021

Currentcommitment
of €120M

Grow its portfolio to
between 20 to 25
innovative start-ups

June 2018

Buildresiliencein
coastal ecosystems
and create sustainable
economic growth and
livelihoods in the Blue
Economythrough a
minimuminvestment
period of 8 years

February 2022

Grow its portfolio to
20 innovative
companies

2015

Enable aquaculture to
reach its potential as
the healthiest, most
resource efficient,
lowestfootprintanimal
protein to produce

Type and size of firms

-
L . Future expectations
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Showcase of Blue Economy Funds (2/2)

NON-EXHAUSTIVE

Blue Economy .. Financial .

Tackle climate action by focusing @ €50 million - target January 2022
on ocean-related companies in all Currentcommitment
Blue Economy sectors (except of €38.7M
extractives) that have a positive ~

impacton ocean ecosystems Ticket size of up to

~ €5M for SMEs
Early- to growth-stage

= businesses; start-ups and SMEs @% éllzeﬁ?rzér;xethﬁgl:z

Inclita Seaweed
Solutions and
Ittinsect

First ocean-related
fund launched by
Indico

F 3
Ld

. @ Businesses based outof
Portugal to scale globally

Deep-tech solutions with global

ambitions in areas such as blue @ €30 million - target October 2021
biotech, food and feed from the

ocean,ocean health, ocean

intelligence and decarbonisation . . B oS . .
e h Aready investedin Grow its portfolio to
‘ for multiple industries @% Microharvest, = 7 20-25 early-stage
Pre-seedto series A Elr‘:-zlrsga;(ve and 1s1 companies

@ Businesses based in Europe
(south), with a focus on Portugal

. Fund already deployed . Fund to be deployed ‘ Unclear fund status @ Fund strategy; sectors of focus Type and size of firms

e F
@ Geographical scope @ Fund amount Ticket size @% Fund portfolio conpanies Launch date L . Future expectations
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EU blue economy investment ecosystem for innovation

Showcase of other Funds with an interest in ocean-
related themes (1/2)

Examples of active impact investment funds investing in Europe that have a broader focus on sustainability themes. NON-EXHAUSTIVE
Both larger and smaller funds are represented. Allthe evidence show cased dates to January 2023.

Fmanmal

@' Innovative and high-performing

@ €2.5 billion — raised . February 2019

‘ ' companiesthatcan accelerate
the green transition and redefine
the industrylandscape @% Already invested in 2 Engagedin
() _ H2 Green Steel, “ < partnerships builton
Investin and develop Svea Solar, curiosity, creativity
—=— mid-market companies Trioworld, Nova and achieving a
Austral and Nordic |asting impact
@ Nordics and DACH regions Allrs ey
4R Climate tech, food tech, the /- €1.1 billion - raised November 2022
A\l 4 creator economy, energy,
fintech, software, deep tech and - ) Ticket size of €2m-
_ more €50m per company .| Amulti-stage ventures
_“= | Early-stage businesses @ Already invested in investment strategy
Candela, Einride,
. @ Europe and North America Single.earth and
Heart Aerospace
€1 billion — raised
‘ ' The technology and healthcare [ém January 2020
sectors Ticket size of €3m-
"~ €5m per round; up to F 1 F .
' All business stages p. 2 ) Y b which create
@% Already invested in disruptive
Busi basedin B nggsrlggﬁ%v?:rmw innovations as well
usinesses based in Europe, ’ as strong commercial
@ with a focus on France el iy ety traction
Energy and Gourmey
AR Attractive businesses with the L ]
wp potential to accelerate their Dé €900 million — raised July 2021
contribution to the SDGs
through products and services, or
to become impactleaders in their : . Deli Iret
Sl Already invested in ~ = Delliver real returns
. respective industryfrom Cinclui Pharma L < and lasting impact for
sustainable value chains and Nordomatic the benefitof investors,
Majority ownership in mid-sized businesses and society
—=— businesses atlarge
Nordics, DACH and Benelux
regions

DACH - Germany, Austria and Switzerland; Benelux — Belgium the Netherlands and Luxembourg

. Fund already deployed Fund to be deployed Unclear fund status @ Fund strategy; sectors of focus Type and size of firms

e X F 3
@ Geographical scope :é Fund amount Ticket size @% Fund portfolio conpanies @ Launch date L .y Future expectations
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Showcase of other Funds with an interest in ocean-
related themes (2/2)

NON-EXHAUSTIVE

Fmanmal

Companies developing D@ €456 million - raised October 2022
breakthrough therapeutic
products and medical - . ™ 7 Fund the
technologies from pre-clinical [ ()] licketsize of€5m- & 9 4gelopment of
stages to commercialisation "~ €35m per company innovative medical
‘ ) ) solutions based on
From start-up/early-stage to @% é‘gﬁﬁﬁ%’s'”lz’e:ttﬁgr'r: strong scientific
—=— growth/late-stage businesses TerrA, L’hy);e, Watt & hypotheses, supported

Co Ingénierieand by robustpre-clinical or
clinical data, and

Klubb G
@ Europe and the US S protected by strong
intellectual property

‘ ’ @L Investments thatwill have a -
positive impact on (%) €175million - raised November 2021
sustainability in the chemicals, =
agriculture, food and materials

® sectors 2, Aready investedin 7 Bring sustainable
Seed- to later-stage businesses ~' Afyren, Microphyt, solutions to our
B Biosyntia, everyday lives
Pyrowave,
@ Main focus on Europe and Meiogenix

North America

I Solving the hard underlying - .
problems in food and farming Dé Seailllliey = e October 2021

with new technology built on

scientific discovery and solid r < Transform the global
‘ engineering — the deep food-tech @ Aready investedin J 504 system fogr]the
=) Hailia Nordic, Nordic climate and for life on
Early-stage businesses Umami Company the planet
@ Main focus in Europe (Nordics
and Baltics)

‘ ' @ High-potential companies that /7 €40 million - raised December 2021

aim to accelerate through

. . L : - .
innovation or international Ticket size of €1m-
deployment * €5m per round
r . .
‘ Focus on start-up/early-stage Already investedin . 2 Provide equity to
== pusinesses Mascara Renewable some 20 companies
@% Water, Sabella, aiming forst_rong )
ERGOSUP and growth, particularlyin
@ Businesses based in France Sweetch Energy international markets
. Fund already deployed Fund to be deployed Unclear fund status @5‘ Fund strategy; sectors of focus Type and size of firms
p = LY o r 9
@ Geographical scope :@ Fund amount Ticket size @% Fund portfolio conpanies 3®1 Launch date L . Future expectations

AN OCEAN OF OPPORTUNITIES 21



EU blue economy investment ecosystem for innovation

Public investments in the EU Blue
Economy

The European Union helps drive investmentflows notonly
through enabling policies and initiatives, butalso by allocating
public funding to fostergreen and blue innovation. This capital
is channeled through either the initiatives and programmes
under the Multiannual Financial Framework or its financial
intermediaries, the European InvestmentBank (EIB) and the
European InvestmentFund (EIF).

Together, they launchiinitiatives to increase access to
financing by pooling the necessaryresources and providing
risk-reduction facilities to attract private investment. Both the
EIB and the EIF use a range of financial instruments such as
bonds, guarantees and quasi-equityto help de-risk specific
investments and technologies linked to manysectors including
the blue economy.

The box below lists the main public funds currentlydedicated
to advancing new sustainable ocean technologies. Some of
them are focusing more broadlyon the green and digital
transition, while others are dedicated to blue economy
instruments. Some noteworthyexamples are:

*  NextGenerationEU, including the Recovery and Resilience
Facility, an instrumentaimed atdriving Europe’s green and
digital recovery from the Covid pandemic (€806.9 billion?°);

* European Maritime, Fisheries and Aquaculture Fund
(EMFAF), with a budgetof€6.11 billion and the goals of
facilitating the sustainable use and managementofmarine
resources and developing a resilientblue economy?®;

« ETS Innovation fund, with a budgetof €38 billion (2020-
2030)is already funding large-scale demonstration projects
in innovative low-carbon technologies, including blue
solutions;

« European Innovation Council (EIC) established under the
EU Horizon Europe programme, has a budgetof€10
billion to supportinnovation in areas that can be
transversal to the blue economy, such as renewable
energy and biotech.

Fig. 2.17: EU funding, financing and support to financing*

European Commission:

Multiannual Financial Framework 2021-27 (long-term budget):

* Horizon Europe

* European Circular Bioeconomy Fund

* Copernicus

» European Innovation Council
@ European Maritime, Fisheries and Aquaculture Fund (EMFAF)
* Program for Environment and Climate Action (LIFE)
+ Connecting Europe Facility (CEF)
* InvestEU

& Climate and Environmental Solutions includes

InvestEUBlue Economy
* Blue economy sectors targeted under several w indows

» Cohesion Fund (CF)
* Just Transition Fund

* Sustainable Europe Investment Plan

Note: *Given the number of initiatives that exist, this section is not comprehensive; rather, it focuses on some of the more prominent initiatives.

Source: European Commission - public investments inthe EU blue economy2®

* InvestEU which aims to mobilise more than €372 billion of
publicand private investmentthrough an EU budget
guarantee of €26.2 billion thatbacks the investmentof
implementing partners such as the European Investment
Bank (EIB) Group and other financial institutions, providing
guarantees to de-riskinvestments, including in the Blue
economy.

To further illustrate how financial intermediaries and
companies can benefitfrom EU publicfunding, we present
below the two dedicated blue funds offunds deployed by the
European Commission in partnership with the European
Investment Fund:

. In 2020 the Bluelnvest Fund was announced and
launched: this was the first ever dedicated equity funding
programme for the EU Blue Economy sector. The fund
successfullydeployed €75 million EFSI contribution plus
€15 million from InnovFin Equity to several Venture
Capital Funds, who are now using these guarantees to
invest up €300 million in the Blue Economyin the next 5
years, mostofitin the EU.

I In 2022, the InvestEU Blue Economy Fund was
announced: this is the scaled-up equityinitiative building
on the BluelnvestFund pilotunder EFSI, bringing
togetherthe European Maritime, Fisheries and
Aquaculture Fund, the EIB Group and InvestEU finance.
The aim of this equity initiative is to mobilise an
additional €500 million of EU funds for financial
intermediaries investing in the Blue Economy sector.
This is expected to result in €1.5 billion of risk-
financing available to innovative and sustainable Blue
EconomySMEs and start-ups, via financial
intermediaries. The call for expressions ofinterestis
open via the EIF website.

Finally, as the Green Transition is a cross-cutting priority
area, several other EU funds supportBlue Economyprojects?®
with a view to tackling challenges related to decarbonisation,
sustainable development, climate action, environmental
protection and food security. Some examples are the
Cohesion Fund (CF), Horizon Europe, the LIFE
programme, the Connecting Europe Facility.

» European Regional Development Fund
» European Defence Fund

NextGenerationEU (temporaryinstrument)
* Recovery and Resilience Facility

Other sources of EC funding
» Emission Trading System
* Innovation Fund
» Modernisation Fund
» Renew able Energy Financing Mechanism

European Investment Bank
@ Blue Sustainable Ocean Strategy (Blue SOS)
@& Clean Ocean Initiative

‘ Mechanism exclusively
dedicated to the Blue Economy
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Enabling initiatives supporting the EU

blue ecosystem The EU’s Sustainabl_e Financg _S_trat.egy, including the EU
Taxonomy for sustainable activities, is importantto help

To enable and bring to marketinnovation and scale-up investors determine which economic activities are

companies, itis necessaryto provide assistance beyond environmentallysustainable and encourage them to redirect

financial support. Numerous initiatives (see Figure 2.18) are capital flows towards these activities®.

already being implemented and promoted bypublic actors
with supportfrom the private sector,academia, clustersand
society, with a view to developing an entrepreneurial
ecosystem well-suited to supportthe EU blue economy.

Also, the EC is involved in many international initiatives to
align metrics and practices. Among these is the Sustainable
Blue Economy Finance initiative, a platform currently hosted
by the United Nations EnvironmentProgramme Finance

At policy level, the overarching driver is the commitment Initiative (UNEP FI), which brings togetherinternational
undertaken by the European Commission (EC)and many stakeholders to adoptand implementthe Sustainable Blue
national governments to implementthe UN 2030 Agenda for EconomyFinance Principles* (launchedin 2018). These
Sustainable Development® 3" . Among specific EU policies is Principles constitute the firstglobal guiding framework for

the European Green Deal, which seeks to advance climate investors and are the keystone of sustainable ocean economy
action and setstandards for sustainable growth®. Underthe investments. Alongside promoting the implementation of
Deal, the EU is implementing a wide range ofpolicies, SDG14, they setout ocean-specific standards thathelp the
principles and standards, including initiatives aimed at financial industryto mainstream the sustainability of ocean-
promoting the sustainable managementof maritime activities based sectors3 %,

and coping with differentenvironmental pressures. The EU’s
Restore our Ocean and Waters by 2030 Missionunder
Horizon Europe research and innovation programme is one
prominentexample of such policyinitiatives 3.

At a capacity and community building level, the Bluelnvest
Platform®is an EC flagship initiative supporting entrepreneurs
and investors navigate through the sustainable blue transition
and growth.

In terms of sustainability principles and impact standard-

setting, EU initiatives and investmentprogrammes are

already underwayto supportthe transition to a sustainable

blue economy, as announced by the European

Commission’s communication titled “A new approach for a

sustainable blue economyin the EU - Transforming the EU’s

Blue Economy for a Sustainable Future™.

Fig. 2.18: Key Blue Economy initiatives*

NON-EXHAUSTIVE

Policy framework
Guidance, procedures and goals for all ocean stakeholders

European initiatives Global initiatives Sg:f:é"g;’;i;“;;isnab'y
* European Green Deal - Sustainable Blue Economy * United Nations Sustainable and marine resources
 European Mission Restore Our Ocean and Waters by 2030 Development Goals (SDGs) for sustainable development

Principles and standards
Tools to analyse, set criteria and evaluate sustainable and environmental disclosures

European initiatives Global initiatives
» EU Taxonomy « Sustainable Blue Economy Finance Initiative
» European GreenBond Standard » Task Force on Climate-related Financial Disclosures

» Task Force on Nature-related Financial Disclosures

» Coalition for Private Investment in Conservation

» Poseidon Principles

* International Union for the Conservation of Nature - Blue Natural
Capital Financing Facility

Programmes and platforms
Boosting innovation and investment in Blue Economy sectors

European initiatives M Global initiatives
* Bluelnvest + Financing Sustainable Maritime Transport Roundtable

+ European Netw ork of Maritime Clusters + High-Level Panel for a Sustainable Ocean Economy

Note: *The European Circular Bioeconomy Fund was established with a commitment from the EIB and backed by a guarantee from Horizon B20; the InvestEU Blue Economy is funded by
EMFAF, EIB Group and InvestEU Finance; the Sustainable Europe Investment Plan will also be funded by other public and private entities; the Clean Oceans Initiative is funded by the German
development bank KfW Group, the Agence Francaise de Développement, Cassa Depositi e Prestiti (CDP), the Spanish promotional bank ICO and the European Bank for Reconstruction and
Development.

Sources: European Commission (2021)4; European Commission (2022)5; European Commission3?. 31.32; European Commission (2021)33; UN Environment Programme34; UNEP FI SBE (2021)35
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Fig. 2.19: Bluelnvest platform

The Bluelnvestimpact

Launched by the European Commission in April 2019 and funded by the European Maritime, Fisheries and Aquaculture Fund
(EMFAF), Bluelnvest established the firstinvestmentplatform for the sustainable blue economy, providing supportto high poential
businessesin the sustainable blue economyto build capacity for growth and attract investment.

Since 2019, 226 high-potential businesses have benefited from the InvestmentReadiness Assistance, with a 96.5% satisfaction
rate. More than 80 beneficiaries had qualified introductions to investors and 32 of them secured investment.

Following the EU BluelnvestReadiness Assistance programme, a number of companies successfullysecured investments and
their success stories are available atthe Bluelnvestcommunity*. Some examples include the Iltalian start-up Ittinsect producing
aquaculture feed with novel raw ingredients successfullyraised €750 000 of which €625 000 in equity from investors end of 2022.
The Bluelnvestcoach has played a key role in the success ofthe startup by equipping itwith the right skills to participate in
fundraising rounds and byfacilitating quality introductions to investors. The completion ofthe EU BluelnvestReadiness Assistance
programme has also been keyfor KandaAps developing digital training solutions using virtual reality in the maritime and energy
sectors. The start-up successfullyraised $2 million from strategicinvestors from Singapore, namelythe shipping companyEastern
Pacific Shipping, joined byexisting shareholders from Techstars. ‘Our Bluelnvest Coach has been excellentin helping us
improving our pitch skills and introducing us to a numberofrelevant investors in the sector’ says Kristian Emil Andreasen,CEO of
Kanda. Today, Bluelnvest continues to supportthe building up of a blue investmentecosystem in the EU that will powerthe Road
to Net Zero. It provides investors access to a range of services to get in early and reap the rewards of the growing EU blue
economy:

° the Bluelnvest Community, a networking platform bringing together more than 1 550 blue economyentrepreneurs,
investors, corporate firms and innovation stakeholders;

° the Investor Capacity Building sessions, providing investors with marketintelligence and the sector knowledge thatthey
need to set-up or finetune your portfolio strategy;

° The Bluelnvest Investor Report offering intelligence based on markettrends and concrete investmentopportunitiesin the
sustainable blue economy;

° The Bluelnvest Academy providing capacity-building courses, training events and exclusive webinars;

° The Bluelnvest Project Pipeline helping investors looking fornew ventures in the sustainable blue economyby
showcasing high potential businesses with innovative and sustainable technologies and solutions in the field ;

° Access to funding opportunities, by providing investors information or matching them to funding opportunities, including
through InvestEU;

° The Bluelnvest events and matchmaking sessions generating new leads and expanding investors and companies’
network.

Note: *Access more success stories at https:/blueinvest-community.converv e.io/newsroom_successstories.html
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Investor perspectives

The investor survey

This chapteris based on the results ofa survey completed by
87 investors between late Septemberand early October 2022.
The respondents come from an original pool of 300 investors
that had been contacted based on their previous engagement
with Bluelnvestand stated interestin investing in the blue
economy. Several types of investors were surveyed, the

majority of respondents coming from venture capital and
private equity (58%), mostof whom were basedin the EU
(79%).

The survey results provide a view on the current investment
activity in the sustainable blue economy, reflecting on the
attractiveness of each sector from an investor’s standpoint. It
alsoreveals perceptions on where marketopportunities are,
how capital is allocated, what drives (and hinders) investment,
and which criteria are relevant when deciding to invest.

Fig. 3.1: Respondent demographics*

Question: Are you currently based in Europe? Please enter the
country inw hich your office is located.

List of EU [ countries represented in the sample:

== Austria i= Greece Portugal
3%& 1 B Belgium I Ireland BB Romania
3%
5% 89 30/ - == Bulgaria BB ltaly em Slovakia
EU
UL == Croatia == Latvia & Spain
Responses from I Norway e P
European M uk am Denmark == Lithuania Em Sweden
investors .
- LUSA =— Finland == Luxembourg
Switzerland
France = Netherlands
I Mexico i —
Other == Germany == Poland
Note: *n=87.
Fig. 3.2: Investor profile
Question: Whatinvestor type Question: Which regions Question: Whatis your role
bestdescribes your organisation?** do youinvestin?*** w ithin the organisation?*****
e
fund size (o
North America
- IR
l  cisom |
o Asia Pacific

58%

venture capital
and private
equity firms

@ Venture capital
@ Private equity
@ Asset / fund manager
Angel or priv ate inv estor
@ Incubator or accelerator
Asset owner
o Enterprise / corporation
Note: **Percentage of investors
surveyed who selected each option
to describe their organisation type;
Fund size refers to the average

amount of capital each organisation
has; n=87.

National promotional bank

Bank

| 24% |
Middle East and Africa
[ 17%

Latin America
[ 17% |

Question: What is the percentage of
investment allocated to this region
(average)?****

of investments
in Europe

Note: ***Percentage of investors surveyed who invest
ineach region, n=87; ****(2) Share of investments
allocated to each region, on average, n=87.

[ ) Europe
@ North America

@ Shareholder Middle management

@ Director @ Analyst
@ C-suite Other
@ Associate

@ Middle East and Africa

Latin America

@ Asia Pacific

Note: *****Percentage of investors surveyed

who selected each option to describe their role. Where
more than one option was selected, only the highest
position was considered; n=87.
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Investor perspectives

Interestin investing in the sustainable
blue economy

Among the investors surveyed, 87% either currently invest The majority of Prospects plan to invest within 1-3 years,

or plan to invest in the sustainable blue economy. 53% are with 23% planning to do so within a year. Only 20% of
current investors ("Frontrunners*), and 34% are future trr?s%clmdents planto mvestlcing term._R?s POHFS%F;}S)F%P?ﬂfd
; t "P ts®). e blue economyin general as a main focus 6),but also
investors (‘Prospects’) information technology (47%)and energy (45%).

Europe is at the heart of their strategy. On average,

respondents plan to allocate 83% of their investments to

Europe.

Fig. 3.3: Interestin the Sustainable Blue Economy*

Question: (1) What best describes your interest in investing in the Sustainable Blue Economy? (2) What is the total amount
of equity investment you expect to make in the Blue Economy in EU-27 betw een now and 2030?

We have invested in the Blue Economy, but we don’t invest in it any more
and don't plan toinvestinit in the future

We hav e not invested in the Blue Economy and we hav e no interest in 870A)
investinginitin the future

interested in

Blue Economy
Prospects investments
We hav e not invested in the Blue Economy, but we might or plan to

investinitin the future

Frontrunners
We have invested in the Blue Economy in the last 3-5 y ears and will continue
toinvestinit inthe future

Note: *(1) All investors surveyed indicated their level of interest in the Sustainable Blue Economy, n=87; (2) Only those planning to invest inthe Blue Economy in the future indicated the amount of
blue equity investments they expect to make; n=76.

Prospects and frontrunners expect to invest €124.15 That said, the EU’s Green Deal objectives are increasingly
million on average in the sustainable blue economy prominent in their current allocation of equity investments . For
between now and 2030. Venture capital firms plan to invest the frontrunners, 43% is allocated to green investments and

an average of €62.7 million and private equity firms €33.1 .28% of their portfolio on average is allocated to blue
i~ investments.

million. Notably, assetmanagers and fund managers plan to

invest more, at €81.0 million on average.

Fig. 3.4: Planning of investment in the Blue Economy Fig. 3.5: Blue and Green equity investment allocation*

Question: When willyou startinvesting in the Blue Economy?
43% @ § 28%

of blue economy of portfolios are blue]
inv estor portfolios investments

are green

investments

80%

of investor plan to 0
investin the short 45% @ 55 A) &
to medium term
of investors of investors have
@ Short-term (within 1 year) have energy blue economy

@ Medium-term (between 1 to 3 years) as a main focus I

@ Long-term (> 3years)

Note: *Share of green /blue investments inthe portfolios of investors who have green /
blue investments; n=73 and 60, respectively. Respondents were asked to select up to 5
industries; n=87.
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Prospecting forblue investments

In terms of location, the countries perceived to be the most
attractive for blue economy investment are:

+ Within the EU: France, Spain, the Netherlands, Portugal, Italy,
Sweden, Denmark, Germany;

+  Outside the EU: UK and Norway.

Majority of countries selected are coastal nations, where marine-
based economic opportunities are higher. However, most
respondents were primarilybased in the EU, which may generate
some bias towards European countries.

When considering perceptions on historical interestper sector,
responses indicate thatinterest will grow in varying degrees
across all the sectors of the sustainable blue economy,
reinforcing their high potential for investmentprospects.

Blue renewable energy, water management and blue
biotechnology were among the sectors that generated the
most interest today, and for which interest will grow. These
sectors registerarisein future investmentinterestof46, 42 and 41
percentage points, respectively.

Frontrunners indicated higher future interestthan Prospects in the
fisheries, aquaculture and blue biotechnology sectors.Coastal
and maritime tourism attracted less attention for both
Frontrunners and Prospects:lessthan 15% ofrespondents showed
interestin this sector. Moreover, the likely evolution is fairly modest,
with 30% of investors indicating a future interestin this sector.

(14

The climate emergency, energy crisis and increasing interest in
sustainable and impact inv esting are likely to drive increased
investment in the Blue Economy ov er the next 5 years.

- Opinion on the Blue Economy investment landscape from a c-
suite executiv e at a venture capital investor

Fig. 3.6: Country attractiveness*

Question: Please select the 3 countries in Europe that you
find most attractive for Blue Economy investments.

Norway
30% Sweden
12%
Denmark
1%
UK Netherlands
32% 18%
Germany
9%
France
22%
Italy
Spain 16%
Portugal 21%
18%

Note: *Percentage of investors surveyed who selected each country as one of their 3 most
attractive for Blue Economy investments, excluding the country in which their office is
located; n=76.

Fig. 3.7: Historical and future interestin each sector**

Question: (1) Please select the option that best describes your currentinterestin each sector; (2) Select the option that best describes

your future interestin investing in the Blue Economy.

% of investors 0 10 20 30 40 50 60

historical O——>® future @ future interest

0 & %0 100

Blue Renewable Energy @) L J ( X J
Water Management O O { = )
Blue Biotechnology O { ) [ J [}
Shipping & Ports Oo—F—>0 ([
Aquaculture O—>0 [ o
Shgcl:ﬁhObserv ation O—————e ()
Shipbuilding & Refit o——> ( X ]
Fisheries Oo—>e ([ ] (]
En%/(iargg?;gttiilnprotection o———>e ° °
gol\jasrtiztailme Tourism Oo—> b

Note: **n=77 for historical and future interest; n=46 for Frontrunners; n=30 for Prospects.
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Preferences on stage, size and method

On average, survey respondents expected tosee a return

on investment in approximately 7 years and 2 months. e EHE8 e Mieiee GElEs USE] 97 et e

C “ . Y Question: Which methodologies do you use to define and/or
There was noindication ofa “one-size-fits-all” approach to the estimate green investments?

funding stage and firm size that respondentsinvestedin,or

how portfolios were weighted. However, two common threads

L . . Uses atleast one vs None
emerged from the survey results: (1) a proclivity to invest in

:.i:;::r funding stages and (2) a preference for smaller 55% 45%
Funding stage. 71% of respondents reported investing in

the seed round, 67% in Series A. Only 7% of respondents EU Taxonomy

invested in the publicstage. Those thatdo investin the later 43%

stages seemto allocate a larger share of their portfolio to later
stage firms (e.g.those investing at the public stage allocate

around 52% of their portfolio to publicfirms).

2 0,
Firm size. 84% of respondents invest in small firms, 62% o

in micro firms. Moreover, those investingin small firms tend
to allocate majority of their portfolio to this segment (56% of

(DIQ
5 !I
W

their portfolio on average). 9%
Method. When it comes to methods used for prospecting FTSE EMCS (Environmental Markets Classification System)
greeninvestments, less than half of respondents are

currently not using a specific methodology to define which 6%
investments are green or estimate theirshare in their

portfolios. Among the more than half that do, three Green Bond Principles

methodologies stand out: the EU taxonomy (43%), Global @

Reporting Initiative (GRI) Standards (20%) and Sustainability

Accounting Standards Board (SASB) (9%). IDFC Taxonomy
It should be noted that while definitions for environmentally %

sustainable activities for the blue economysectors continue to
be developed, the EU taxonomy has been cited as providing
a view towards creating more regulatorycertainty for investors
to avoid marketfragmentation while helping to shift
investments where theyare mostneeded®.

Note: **Percentage of investors surveyed who use each methodology; n=87.

Fig. 3.9: Preferred stage and size for blue investments

Question: Pease indicate the percentage of your portfolio that you allocate or plan to allocate to blue investments for each funding s tage and
size of firm, w ith the total adding up to 100% in both cases [best estimate].

Stage of Investment Size
“seed | soros] Sribie | wiero | smai ] e
7% 12%
30%
51% 41% . 47%
Investors* 71% 67% 62% 849,
(%)
Portfolio o,
allocation** 40% 35% 42% 20 41% 529 47% —_ 43% 29%

(%)

Note: *Percentage of respondents investing in each stage of investment and firm size, n=73. **Average share of portfolio allocated toeach funding stage and size of firm.

Source: European Commission (2022)36
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Blue economy investment drivers

Respondents identified three top drivers for their blue
investments: (1) environmental, social and governance
(ESG) impact, (2) opportunities for innovation and new
technologies and (3) appealing growth prospects. For
majorityof respondents, these factors mostattracted them
toward their blue investments.

While there is general agreementon the top three factors
across the board, two distincttrends emerged for Frontrunner
and Prospectinvestors. For Frontrunners, the principal driver
of investmentis ESG Impact, while for Prospects, the leading
drivers are opportunities for innovation and new
technologies and appealing growth prospects. This
suggeststhatinvestors who have shown historical interestin
the blue economyhave been mostlydriven by impact
investing, whereas those who are looking atfuture investments
place greaterimportance on the sector’s potential for
growth and returns.

With regard to otherdrivers of investment, 38% of respondents
are driven by the idea of contributing to the UN SDGs. This
figure tallies with reporting that only 8% of contributions to
SDG14 come from private investors 2, as majorityof survey
respondents representventure capital and private equity.

Although more than 30% of survey respondents stated the
positive effect of blue economyinvestmenton financial
performance as adriving factor, the majoritycontinues to cite
the need for a strongerbusiness case forinvesting in the
sustainable blue economy.

Lastly, a tenth of respondents indicated portfolio diversification
and publicincentives from national governments and European
institutions as having played a part in driving theirblue
investments.

The survey responses were generallyconsistentwith reporting
on this topic, notably Credit Suisse’s reporton “Investors and
the Blue Economy” and the more recentimpact Investor’s
“Guide 2023: ImpactInvesting: a vital cog in the SDG wheel”
% Investors have been reported to identify the positive effect
on financial performance, contributions to the UN SDGs,
appealing growth prospects and ESGimpactas drivers of
investment. The focus on growth is also notmisplaced. The
OECD®¢, estimates thatthe blue economywill grow at twice the
rate of the land-based economybetween now and 2030.

Fig. 3.10: Drivers of investment in the Blue Economy*

Question: Please select the top three factors that most attracted or
attract you to blue investments.

ESG impact

56%
Opportunities forinnovation and new technologies
- Ee
Appealing growth prospects
Contribution to the UN SDGs

39%

I - 38%

Positive effect of blue economy investments on financial
performance (confidence in the business case forinvesting
in the sustainable blue economy)

Portfolio diversification
- i 16%

Public incentives (National Governments, EIB, EIF)

o,
1% 10%

Note: *Percentage of investors driven per factor; Frontrunners are @ Frontrunners

those who invest and will continue to invest in the blue economy
and Prospects are those who do not invest inthe blue economy but
plan to in future; n=46, n=30 and n=77 (Frontrunners, Prospects % Total
and total, respectively).

Prospects

66

At the highest level, we focus on climate tech
opportunities that are attractive in terms of both
financial performance and environmental and
social sustainability.

Opinion froma Venture Capital Investor

Sources: OECD (2016)5; F.Johansen & A.Vestvik (2020)2¢; Credit Suisse (2020) & Impact Investor (2023)37
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Investor perspectives

Criteria for investing in the blue
economy

Respondents declared a range of criteria for determining their
investments in blue economy, with varying levels of relevance.

The mostrelevantcriterion among those surveyed was the
“direct economic value generated and distributed” by a
projector firm, which 57% deemed as highlyrelevant. In
second and third place, respectively, were “growth of key
financials comparedto growth of sector” and “years of
investment or years to break even”.

While the three top criteria all relate to the financial viability and
potential of blue economyinvestments, environmental
considerations are close behind. The fourth and fifth ranked
criteriain terms of relevance are “emissions into the air”
(38%)and “renewable energy use as a share of total
energy consumption” (34%).

21% of respondents attached low relevance to “certifications,
accreditations, patents and licences issued”. This could be
linked to currently low standards and certifications for the most
innovative sectors in the blue economy(e.g. emerging
technologies for offshore renewable energygeneration); lack of
reliability (e.g. it takes a long time after submitting an
application for fishery and aquaculture certifications to be
issued and theirapproval criteria is still in doubt); or simply
because otherfactors take precedence.

One additional factor worth highlighting is that, when asked to
indicate any other criteria they use, several investors noted
that they also factor in the team in charge of the project:
their experience, sector-specific knowledge and internal
dynamics.

Fig. 3.11: Blue economy investment criteria*

Question: Please indicate the relevance the follow ing criteria have for you w hen deciding w hich blue economy assets or companies

to investin.

Relevance

Low (1) —High (3)

Direct economic value generated and distributed 2.50 @ ‘ 37% 7%
Grow th of key financials compared to growth of sector 2.36 @ ‘ 38% 13%
Years of investment oryears to break even 2.30 @ ‘ 54% 8%
Emissionsintothe air 226 (® ‘ 50% 12%
Renewable energy use as a share of total energy consumption 2.21 ‘ 53% 13%
Impact indicators on water interaction 2.13 ‘ 39% 24%
Certifications, accreditations, patents and licences issued 2.13 ‘ 45% 21%
Marketshare within marketsize 213 ‘ 42% 22%
Impact indicators on Biodiversity 2.11 ‘ 39% 25%
Key societal impactindicators 211 ‘ 55% 17%
Key governance impactindicators 1.92 @ ‘ 61% 24%
Key:
@ High Medium @ Low . High Medium Low

Note: *Rankings: Low (< 1.7), Medium (1.7 < x > 2.3), High (> 2.3), n=77 - Investors who have or plan to invest in the blue economy.
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Barriers to blue economy investment

Three main barriers to blue economyinvestmentwere cited by
the survey respondents:

*  79%ranked the need for large upfront investment as
having high to medium impact.

+ 78%ranked the lack of investment-grade projects or
scale as having high to medium impact.

»  75%ranked their own lack of expertise or knowledge as
having high to medium impact.

While the declared lack of expertise or knowledge ofthe blue
economywas third in ranking, it is notable that this barrier
received the mosthighimpactratings.

Altogether, the three top-ranked barriers reflectthe main
obstacles to investmentas being market-related (limitations on
marketsize and maturity) and investor-related (knowledge and
capacity to invest). 54 out of 87 respondents considered
training on emerging technologies with high marketpotential
would help to overcome barriers to investment.

Another barrier worth mentioning is the “lack of available
data”. This is a challenge particularlyfor sectors ofthe
sustainable blue economythatdo not fit neatly into one
industryor marketbecause the data available cannotreadily
be splitinto “blue” versus “non-blue”.

While respondents were divided on the importance ofa “lack
of quantifiable environment benefits or uncertainty about
environmental impacts”, this still represented a high-impact
barrierfor 55% of responses.

66

We believe the key barriers are the significantinvestment
[needs],the small scale of manyblue economyinvestments
and the higher funding needs for companies thatare starting
to scale. Investmentalso requires ajointcommitmentfrom
the private and public sector.

- Venture Capital Investor

The lack of regulatory framework between countries,
including within the EU, creates barriers to upscaling
companies.

- Venture Capital Investor

The co-investor network/ecosystem is less developed than in
other industries; the lack of mega success stories/unicorns
makes itmore difficultto convince other investors.

- Venture Capital Shareholder

[The Blue Economy]is a niche marketthat does notyet
receive much attention. Knowledge is still too scarce among
the population and the financial sectorin particular.

- Asset Fund Manager

closerto theirinvestmentexperience.

Notably, decisions nottoinvestin blue seems to mostlybe

For the 12% of investors surveyed that had not invested and
had no interestininvesting in the blue economy, the blue
economywas found to be less appealing than otherindustries
more aligned with theirinvestmentscope and geographically

attributed to vision and strategy as defined by board members and
higher management. Some respondents have cited improvements
to the regulatorylandscape as a pre-requisite forinvesting in the
blue economy.

Fig. 3.12: Barriers to investment in the Blue Economy*

Question: Pease select the level of impact the follow ing barriers have on Blue Economy investments.

53%

Necessity of great Lack of Not enough Lack of Lack of promotion Lack of mitigation Lack of quantifiable
upfrontinvestment investment-grade expertise or reliable data and facilitation measures for the environment
projects or scale know ledge programmes high-risk profiles benefits or

or uncertainty of
returns

uncertainty about
environmental
impacts

M High I vedum HH Low

Note: *n=77 - Investors who have invested or will investin the Blue Economy. Barriers are ordered (from left to right) from highest tolowest ina score calculated as: Y (3 x # high + 2 x # medium
+1x#low + 0 x #not abarrier).

Not a barrier
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Conclusions from the investor survey

The survey confirms a strong interest in the sustainable
blue economy among investors. 87% of respondents
currentlyinvestin blue economysectors orplanto do soin the
nearfuture. Respondents expectto investan average of
€124.15 million between now and 2030.Blue economy
sectors are forecasted to become ever more appealing to
investors, with blue renewable energy, water management
and blue biotechnology standing outas associated with
highly attractive investmentopportunities.

Blue economyinvestments made up 28% oftotal investments
of the survey respondents,among them 81% considered
sustainable blue investments. Moreover, survey respondents
expectedto see a return on investment in approximately 7
years and 2 months. Most investors preferred to investin
seed or series A stages, and small and micro firms took up
the majority of their portfolios. Green investments were
prominent: 84% of respondents had green investments in their
portfolios and had 43% of their total portfolio on

average allocated to these.

Two notable trends emerged from the survey: ESG impact
was the main driver for investors with a historical interestin the
blue economy, while new and potential investors tended to
favour opportunities for innovation and new technologies,
as well as growth prospects.

Investors used a range of criteria to decide on blue economy
investments, with financial viability and potential being the
mostrelevant. The top three criteria determining decision-
making were direct economic value generated, growth of
key financials compared to sector growth, and years of
investment or years to break even. Environmental
considerations such as emissions and renewable energy
use were also importantfora significantnumber ofinvestors.

The main barriers to blue economyinvestmentcontinue to be
the need for a large upfront investment, lack of
investment-grade projects, and the (investor’s own) lack
of expertise or knowledge.

Theseresults indicate a growing recognition of the potential
of the blue economy as a source of sustainable and
impactful investment opportunities. Moving on to the next
chapter, we will explore the investmentopportunities across
ten sectors ofthe sustainable blue economy.
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Sector opportunities - Aquaculture

Definition

Aquaculture is the cultivation and farming of aquatic
organisms, specificallythe rearing, breeding and harvesting
of freshwater, brackish water and saltwater populations under
controlled or semi-controlled conditions®. This can be done
eitherthrough water-based systems, land-based systems or
integrated farming**. Various marine and freshwater species
are farmed, including fish, molluscs, crustaceans and
aquatic plants (mostlymacroalgae).

For fish, molluscs and crustaceans, the aquaculture processiis:
(i) generating/producing the aquaculture species (breeding),
(ii) keeping, feeding and providing medical care for them
(rearing), and (iii) catching and killing them for consumption
(harvesting). For aquatic plants, the process is: (i) selecting
and spawning seedlings (breeding), (ii) growing and tending
the plants (rearing), and (iii) harvesting.

Green transition

In general terms, sustainable aquaculture is used to produce
food, but it can also serve to replenish wild stocks and
rebuild populations of endangered species®. In more
specificterms, sustainable aquaculture is the farming of
aquatic species in away that reduces emissions, mitigates
pollution, uses less plasticand more renewable energies, is
more energy and water efficient, puts less strain on supply
chains (particularlythose of wild fish stocks ), uses fewer
chemicals and medicines like antibiotics, betterrespects fish
welfare, and creates future-proofjobs#', all while producing
high-quality, nutritious seafood™ and aquatic plants. The
environmental impactofaquaculture is largelydetermined by
the production method*** used“2. The fact that aquaculture by-
products can be used in several ways also promotes higher
circularity in the sector.

NON-EXHAUSTIVE

el Processin Customers
Harvesting Transport 9
Aquatic plants B Slaughtering
Seedlings Shipping & Ports Filleting Retail/HoReCa

Equipment Further proces
4‘ I Land transport

Disease battling & - Packaging
2 By-products***
: Hl Phases of the value chain

fishw elfare
Storage
Notes: *Water-based systems include cages, pens and inshore/offshore systems; land-based systems include rainfed ponds, irrigated or flow-through E Key Aquaculture subsectors
systems, tanks, raceways and recirculating aquaculture systems; integrated farming includes livestock-fish, agriculture and fish dual use aquaculture,
ifrigation ponds and multi-trophic integrated farming systems; **Includes fish, molluscs, crustaceans and aquatic plants farmed in marine, freshwater and ™8 Other VC sectors/subsectors
brackish water environments;***These methods can be classified as high-risk (e.g. open net pens, ponds) or low-risk (e.g. closed systems, raceways) Other related sectors
depending on how likely they are to affect the environment surrounding them; ***By-products include fish skin, scales, bones, heads, guts, frames, etc. O Bluelnv est sectors

Value chain« «

Broodstock

Blue BiotechnologyB

Sources: FAO (1992)38; Funge-Smith & Phillips (2001)39; Aquaculture Stewardship Council Foundation?; European Commission (2021)41; SeaChoice*2; Marvin, Asselt, Kleter, & Meijer (2020)43;
Expert Interviews*4; PwC Analysis
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Sector opportunities - Aquaculture

Innovation

Genetic

improvement of

species

g

Improving
recirculating
aquaculture
systems (RAS)

%%

Aquaculture
digitalisation

%%

Satellite
monitoring

%%

Fish handling
systems

%%

Remotely

operated vehicles

(ROVs) for
aquaculture>!

%

Value chain category:

Description

The use of genetics to understand
genome function, exploitgenotype-
to-phenotype prediction, make
geneticimprovements in finfish,
control fish reproduction, manipulate
chromosome sets in shellfish and
control diseasesin fish®. It includes
both selective breeding (using the
bestspecimens forreproduction) and
geneticengineering techniques
(which affect fish genetics) such as
fish genderreversal.

Projects to enhance the performance
of RAS, which are a type of
aquaculture setup thatuses aclosed
or semi-closed loop water circulation
system to recycle and reuse water
within the system“> %', In an RAS
system, wateris circulated through
various tanks and filters to remove
waste and maintain quality®'.

The installation of sensors, cameras,
loT equipment, automatic feeders,
etc. inside tanks/ponds in order to
monitor fish health and welfare,
algae and bacteria in the water, track
inventories and calculate the amount
of water needed, the condition ofthe
water and the amountof feed, etc.*5
The loT technologies can be
complemented bycloud computing®2.

The use of satellites to monitor farms
in remote locations thatdo not
supportfibre connections .

Systems for handling, pumping,
processing and cooling the produced
species inaway that ensures better
fish welfare.

Robots controlled from outside the
marine environmentthatare
equipped with cameras and can
execute underwatertasks that
would normallyhave to be done by
humans.

% Equipment

§ Broodstock

Key innovations and technologies

Cont. }

‘ Bluelnvest . Other examples

Value proposition

The application ofgenetictechniques makes it
possible to predictdisease propensity, increase
disease resistance and reduce the existence of
infectious diseases within the aquaculture
ecosystems*®. The goal is to enhance precision
breeding, drive competitiveness within the sector
and enhance food and nutrition security*.
Genderreversal produces more males, which are
fleshier, biggerand consume less feed“6.

Better performing RAS reduce water waste and
deliver improved energyefficiency, better
adaptabilityto saltwater use,improved water
filtering and better output rendering. It also
enables the digitalisation ofaquaculture, with the
use of loT and sensors,and can be paired with
renewables for more energyefficiency*> 5. RAS
are scalable and can be located almost
anywhere, including urban environments.

These devices measure and regulate
environmentconditions such as water
temperature, the amountof water required and
the amountof feed needed, therebyincreasing
predictability, cost efficiency and speed of
production*>%2, They also offer an early warning
system for harmful algae and cyanobacteria
blooms,and make itpossible to identify fish with
diseases and monitor production remotely
withouthuman intervention,

The use of satellites enables the uninterrupted
monitoring of production on farms thatare
located further from the coastand reduces the
number ofin-person interventions needed, thus
increasing efficiency. This setup also allows for
the production of fish in deeperwater5 %.

Handling systemsimprove fish welfare by
reducing stress and mortality,increase qualityby
reducing stress during harvestand pre-rigor
mortis time, and decrease carbon emissions,
costs andrisks ofdisease.

ROVs can perform tasks thatdemand a skilled
workforce and expensive protective underwater
gear. With the help of ROVs, farmers can
inspectnets quicklyand withoutleaving their
desks.

Disease Battling

& Fish Welfare o Aquafeed

Examples

Xelect Ltd
(U K)47
4ASQUA-FAANG

Benchmark
Genetics
(Norway)*®

TIL-AQUAX

Landing
Aquaculture
BV

Eloxiras

Microbia
Environment
SAS
BioThoT
Biosortstart-
up —iFarm
project®

SAF| Project®

Planetek
Aquaculture®

MMC First
Process
(Norway)%®

Nido Robotics

{@@ Rearing / Harv esting

Sources: Global Seafood Alliance (2021)45; Hyland (2013)46; Xelect-Genetics*7; Company websites*8. 49.50.54,57.58; The Insight Partners (2021)5'; Gupta, Gupta, & Hasija (2022)52; EUMOFA
(2023)53; Economist Impact (2022)55; Cordis®®
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Sector opportunities - Aquaculture

Innovation

Oral vaccines®

e

Alternative feed

sources?!

ERLS

Offshore mollusc

production

G

Offshore
macroalgae
cultivation

o)

Crustacean
production in
RASSY

gy

Integrated
multi-trophic
aquaculture
(IMTA)

Ches

Value chain category:

Description

New vaccines that can be fed to fish
instead ofbeing injected individually.

The creation of fish feed from sources
other than small catch. Some
promising optionsinclude plant-based
solutions (like soybean protein), algae
and insects. Although high-quality
algae improves fish health and
nutrition, it is still expensive.

Molluscs are cultivated/bred inland and
produced in offshore farms: horizontal
cables are placed close to the surface
and attached to the seabed usingan
anchorage system, then lanterns are
attached along the horizontal cable
and shellfish are putinside them to
grow®s,

The developmentofinnovative
solutions to produce algae thatare
resistantto the harsh offshore
environmentand maximise output.

Crustaceans such as shrimp are
produced inland using innovative RAS
systems.

The farming of various species with
different trophiclevels togetherin one
aquaculture system, using a circular
economyapproach® 7, In IMTA
production, the uneaten feed and
waste of one species are recaptured
and converted into feed, fertiliserand
energy for another species.One
example could be the production of
fish, sea urchins and seaweed
togetherin one system™.

% Equipment

§ Broodstock

. Bluelnvest . Other examples

Value proposition

Oral vaccine administration reducestime
and costs compared with individual fish
vaccination. It also facilitates vaccine
distribution, reduces stress for fish and thus
the risk of death during and after the
vaccination. It lowers therisk of iliness in fish
production and so increases fish welfare.

Fish meal alternatives presentan
opportunity to sustainablyscale aquaculture
production by reducing dependencyon fish
meal and fish oil made from recycled fish
parts which, due to overfishing, are
becoming ever more scarce.

Offshore molluscfarming reduces
dependencyon freshwaterand land,
increases the scalability of production and
has minimal environmental impact.

Offshore macroalgae farming reduces
infrastructure and logistics costs, does not
require freshwater and fertilisers,
regenerates ocean health, increases
biomass yields and improves profitability.
More detailed and accurate modelling will
decrease risks and improve projectviability.

RAS systems facilitate sustainable
crustacean production thatemits less
contamination and pollution, better manages
with the large and steady flow of waste
generated by crustaceans during the rearing
process and is able to adaptto specific
water conditions, such as saltlevels.

IMTA enables a circular-economyapproach
to aquaculture production, decreases the
environmental impactofproduction,
optimisesthe use of space and reduces
waste. It can also have a positiveimpacton
the growth rates of certain species, such as
seaurchins™.

Disease Battling

& Fish Welfare o Aquafeed

Examples

5P;robioVaccine

MSD Animal
Health®

Mealfood
Europe S.L.
(Tebrio)

Ynsect®!

EniferBio%

Oceano
Fresco®

OceanWide
Seaweed

Aps65

The Seaweed
Company®®

Local Ocean®8

Lisaqua®®

IMPAQT™

{@@ Rearing / Harv esting

Sources: The Insight Partners (2021)5'; EUMOFA (2023)33; The Portugal News (2021)59; MSD Animal Health (2022)8%; Company websitess'. 62.65.66.68,69.72; Climaco (2020)53; GOPARITY

(2021)84; Innovation News Network (2022)¢7; Correia, et al. (2020)7°; OpenLearn Create (2021)7"
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Sector opportunities - Blue Biotechnology

Definition

Blue biotechnologyis the application of science and
technology to aquatic organisms, using biological and
chemical methods, to produce knowledge, goods and services 7.

Organismsinclude microorganisms (bacteria, microalgae and
fungi), algae, vertebrates (fish) and invertebrates (e.g. sea
cucumbers, sea urchins, sponges, shellfish, starfish and jellyfish)
and applications include everything from extracting chemical
products from the living organisms, all the way through to
optimising the production and processing of the chemical
produced by these organisms into marine-derived products, often
for commercial purposes®,

These products maybe destined for use in a diverse range of
subsectors: cosmetics, food, feed and nutraceuticals,
pharmaceuticals, energyand biofuels, enzymes, and
biopolymers for packaging, clothing, etc.”.

Green transition

If based on renewable resources, industrial biotechnology, blue
or otherwise, can save energy and reduce CO, emissions. In
fact, itis estimated thatthe sector has the potential to mitigate
climate change by between 1 billion and 2.5 billion tons of CO,
equivalentper year by 203074,

For example, there are alreadysome processesin place thatuse
the bacteria and micro-and macroalgae found in industrial
wastewater to produce exopolysacharides (EPS), degradable
bioplastic polyhydroxyalkanoates (PHA) and spirulina for several
biotechnological applications*. Similarly, blue biotechnology
SMEs typically perform lifecycle analyses to reduce their CO,
emissions and energyusage*. Such activities mean that the
sectoris well positioned to reduce pollution and waste and can
contribute to the green transition of other sectors %2.

Value chain« NON-EXHAUSTIVE

Discovery & .
s Processing Customers
Transformation

Marine Observation  Extraction / Production R&D Activity Health & wellness
c : Food & nutraceuticals
Shipbuilding & Refit B EhEIEEl e T @) Academia
marine organisms Agriculture, husbandry &
: aquaculture
; Energy & chemicals End consumers

Blue biotechnology Aquaculture Industry —

exploration equipment Biomaterials
B B Environmental
Bl el _Ocean Sustainable Fisheries Other (e.g. Research applcations
Observation centres, NGOs,...) Other

Hl Phases of the value chain BN Other VC sectors/subsectors

Note: *Discovery & Transformation includes discovery, structure elucidation, transformation and :
e Hl Key Blue Biotechnology subsectors @ rEivesk sases

Sources: Expert Interviews#4; EUMOFA (2023)52; European Commission’3; OECD (2011)74; PwC Analysis
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Sector opportunities - Blue Biotechnology

Key innovations and technologies Cont. p

‘ Bluelnvest . Other examples

Innovation Description Value proposition Examples

Cultivation systems designed to grow
photoautotrophic organisms byusing
artificial lightsources orsolarlightto Comparedtoopen systems, PBRs canbetter - power Algae
Photobioreactors™ facilitate photosynthesis replicate cultivation conditions, reduce the risk _
Photobioreaciors (PBRs-) are usedto of contamination, decrease CO,and nutrient ~ Algoliner GmbH

== ; ; lossesand occupya smallerarea. & Co. KG
cultivate micro-and macroalgae,

bacteria, as well as some mosses.

Creation of multiple high-value products Marine biorefineryallows for the production of

from marine biomass, whichis richin inputingredients for all blue biotechnology- Algaia™
. . . .6 beneficial components including dependentindustries from marine organisms 78
Marine biorefinery . - . S Nutramara
proteins, carbohydrates, lipids, small and waste, thereby helping to maximise
molecules, minerals and their productivity and the effectiveness o Olmix
o lecul i I dthei ductivity and the effecti f 79
s derivatives. applications.

Developmentofnew applications for
marine-sourced enzymes (proteins that
help speed up metabolismand chemical
reactions)in various biotechnology
dependentindustries, including food,
industrial chemicals, pesticides,
cosmetics and nutraceuticals.

Marine enzymes can be produced on a larger

scale and at a lower costthan chemical )
catalysts, yet have a similaroreven stronger Tailorzyme®'
effect. Enzymes are also more environmentally \y0z/mes®
friendly and, for food and feed, they can be

healthierthan other alternatives.

Marine enzyme
applications?®

2

A plant-based source of protein that

utilises microalgae (photosynthetic

microorganisms thatabsorb CO,) to
Microalgae-based generate proteins, carbohydrates, lipids,

Microalgae are rich in protein and can be Adriatic Algae
produced in contained cultivation systems Biotech
which have low water. Their production

potential is 22-44 tons of protein per hectare.  A/92energy S.A

nutrients & minerals, vitamins, polyphenols, They offer an especiallygood source of protein ;
supplements flavonoids and carotenoids8® &, y ) P Y9 e . pre Sophie’s
" . for vegetarians and vegans®. Their potential  gjonutrients®
Additionally, microalgae (as well as other :
8 . . uses for supplements are also extensive (e.g.
N/ marine organisms) have new uses for . 5 Al io
; g5 protein,omega3,...)*. gonomi Oy
nutraceuticals and food supplements®.
Fertilisers & VegaAlga®®
pesticides sourced Organicfertilisers and pesticides created In addition to being effective pestcontrollers, %
from marine from marine organisms (e.g.seaweed, organicpesticides and fertilisersare farless SEA2LAND
organisms® seagrass wrack and jellyfish biomass) for harmful to the environment. Marine-based Allmicroalgae®
useinagricultural use. fertilisers are particularlyrich in minerals.
g}i% Ficosterra®'

Value chain subsectors:

& General ﬂ% Food & Feed % Nutraceuticals @ Biof uels Q Waste Reduction @: Pharmaceuticals @ Cosmetics

Sources: ScienceDirect (2020)75; Nguyen et al. (2022)76; Company websites??. 78.79.81.82,86,88,89,90,91: CORDIS (2019)80; Janssen et al. (2022)83; Saadaoui, et al. (2021)84; De Oliveira & Bragotto
(2022)5; Emadodin, et al. (2020)87
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Sector opportunities - Blue Biotechnology

Innovation

Biofuels from
marine resources®

@

Bioplastics
produced from or
with marine
resources®

5

Cancer drugs and
antibiotics from
marine organisms

El

Marine-sourced
vaccines and
vaccine adjuvants

g

Marine-based
cosmetics'®

&

Description

Biofuels developed from marine biomass

(e.g. aquaticplant, algae or animal
biomass)and marine waste (e.g.ocean
plastics). Research focuses particularly
on: biofuel formulas toincrease the
efficiency of the production process, fuel
consumption, costreduction and
minimising environmental impact. Some
common biofuels are methanol, ethanol,
methane and butanol.

Plastic-like materials thatcan be
produced from biological materials (like
corn, or, in this case, marine organisms)
or through fermentation. Bioplastic
production also incorporates new
recycling techniques, such as enzyme
recycling.

The analysis and use of marine
organisms such as algae, invertebrates,
bacteria, fungi and other aquatic
organisms to isolate bioactive
compounds and produce new drugs.

New vaccines for both humans and
livestock that are derived from marine
organisms or use marine organisms as
adjuvants to increase theimmune
response.

The use of naturally sourced marine
compoundsto develop cosmetic
products such as creams.

Value chain subsectors:

& General

ﬂ% Food & Feed

% Nutraceuticals

@ Biof uels

. Bluelnvest . Other examples

Value proposition

Biofuels can serve as alternatives to fossil
fuels, which are both finite and price volatile.
Biofuels also generate less pollution.

Marine-derived bioplastics provide a way to
meetthe ever-growing demand for plastic with
a productmade from recycled materials that
requires less petroleum and generatesless
pollution and waste than traditional plastics.

Marine-sourced drugs offerinnovative and
effective treatments fordiseasesthatare
currentlyincurable and often lethal.
Additionally, marine fungi have proved to be
an excellentsource of bioactive compounds
for antibioticuse®.

Diseases with no currentlyknown treatment
could be prevented by using marine organisms
in vaccines. Vaccine safety and efficiency can
alsobeincreased through the use of marine
adjuvants.

Marine organisms can contain natural
compounds thathaving hydrating, antioxidant,
anti-aging or UV-protection properties. They
also grow fasterand are easierto handle,
cultivate and scale up than plants, as
productionis notdependenton environmental
conditions.

Q Waste Reduction @: Pharmaceuticals

Sources: ETIP Bioenergy (2017)92; Company websites93. 95.97.98. 99, 101,102, GAMEIRO (2019)9; Tortorella et al. (2018)% Biomar (2018)100

Examples

BioQuest
Alliance

BioSFerA%

Clenflex A/'S
Eranova
Relictas.r.l.

FlexSea%

PharmaMar?’

Ladiratuzumab
vedotin from
Seagen®

Immunolab®

BELLEJO
CyanoCare
Kelp Blu Biotech

Mungo Murphy
Seaweed
CompanylLtd.

IGNAE 01
BodyOcean10?

@ Cosmetics
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Sector opportunities - Blue Renewable Energy

Definition

Blue renewable energyis the offshore, inshore and
nearshore generation of clean and renewable power from
natural sources or processes thatare naturally replenished. It
covers offshore wind energy, offshore photovoltaic
production and ocean energy — technologies thatexploitthe
potential of tides, waves, geothermal gradients and salinity
gradients to generate clean power'%,

All these energysources have the potential to connect to the
grid (mass distribution national electricitygrids), be used
directly by end consumers (off-grid) or be transformed into
blue fuel such as hydrogen, methanol orammonia®.

Worldwide, the technologies available forrenewable marine
energy production are at differing stages of maturity. Only
offshore wind bottom-fixed technologies have been adopted
and commerciallydeployed on a wide scale; mostof the others
are at early stages ofdevelopment*. Floating wind, tidal and
wave energy devices have reached technological maturityand
are indemonstration stage. As such, R&D activity is very
importantthroughoutthe value chain of the blue renewable
energy sector.

Green transition

Blue renewable energyhas huge potential to contribute to
sustainability'™, as the production and distribution processes
entail much less pollution than those of mostenergysources.
Unlike fossil fuels, which are notonly dirty but finite too,
renewable energyis quasi-infinite. Additionally, offshore
renewables are not as limited by available space as onshore
renewables are. Therefore, blue renewable energyoffers a
solution for serving the world’s needs in a sustainable and
potentiallyscalable way.

NON-EXHAUSTIVE

Storage &

Grid-connected

Value chain«
LB Manufacturing Ser_wces & Production
Components Maintenance

. Energy Project
Raw materials converters (e.g. development

(e.g. metals, w ind turbines)
fibres) Geotechnical

Offshore wind

Wave
Grid-connected

Tidal users

Cables services

connectors and
substations

Floating photovoltaic Off-grid (isolated)

Off-grid users
Blue fuel (Production for
local use)

Hl Phases of the value chain BN Other VC sectors/subsectors

Construction,
installation and
Components (e.g. commissioning
blades, Foundations,
electronics) platforms, moorings Other services
& anchors (e.g. leasing)

Geothermal gradient

Salinity gradient
Others

I Key Blue Renewable Energy subsectors

Sources: Expert Interviews#4; European Commission'%3; European Commission JRC (2020)1%4; European Commission (2020)195; PwC Analysis
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Sector opportunities - Blue Renewable Energy

Key innovations and technologies Cont. p

‘ Bluelnvest . Other examples

Innovation Description Value proposition Examples

Bolts, joints and other componentsthat The use of smartcomponents reduces the

are able to signal their self-deterioration risk of problems in offshore structures, lowers Wartsila

and structural integrity to a centralised  the need for constantmonitoringand allows  Corporation'®
system for easymonitoring. for quick and localised interventions offshore.

Smart components

{\

The improved cables allow for larger wind
farms, enable platforms to be builtfurther from Neyans 109
the coastand, inthe case of dynamiccables,

The developmentoflonger,more

Improved resilientand more dynamic cables that

connection lines to

the grid'o". 108 can handle highervoltages and lose ensure floating wind plants can adaptto Amprion™
less energyalong the way.
T‘b_ movement.
The installation of wind turbines on Floating wind farms expand the availability of
floating substructures thatare tethered  energy production to manyother places
Grid-connectable  with mooring lines and anchors. The (particularlysouthern European countries), X1 Wind
floating wind floating platforms do notrequire a increase production (the winds furtherfrom )
farms107, 108 structure to be fixed to the oceanbed  the coastare stronger) and reduce coastal Hexicon AB
and can therefore be builtin deeper pollution, as well as noise and visual pollution
waters, further from the coast. for communities.
Improved viability
of floating offshore Photovoltaic arrays mounted on rafts This setup uses available space offshore and )
photovoltaic® that are anchored outin open water, enables solarenergyto be produced from the  €/l0Rec
with subsea cables to channel the sun at open sea (away from barriers to sun SolarDuck
power back to land. exposure like buildings).

These devices cansignificantlydecreasethe  \jagallanes

Floating tidal Energy devices that can be placed levelised costof energy (LCOE) of tidal Renovables
devices!™ 112 where tidal energy is highest, producing energy since tides are strongerand produce .
energy from the rise and fall of tides. more energy on the surface, despite the Arrecife Energy
higherrisks associated with waves. Systems
Eco Wave
Power

The developmentofnew solutions for
wave energy production that are less
costly, more robustand durable, yet still

The systems enable higher amounts of Crestwing ApS

New designs and energy to be produced from waves with

. . ignificantlylower LCOEs, making the ener
processes for lightand flexible, so that they are better sig cg tlylower LCOEs, makingthe energy CorPower
wave energy i generation process profitable and, therefore, =~ Ocean AB
12 able to handle rough conditions atsea C .
systems establishing wave energyas a viable

and produce high amounts ofenergy at
the sametime.

alternative to other energy sources. AW-Energy Oy

GEPS
Techno'
Value chain category:
1‘:\ Components ‘%q_ Cables Energy Technology Services & Maintenance E'fﬂ Storage & Distribution

Sources: SET Wind (2022)'07; Toulotte (2022)1°8; Company websites?06. 109.110.113; Eyropean Commission JRC - Clean Energy Technology Observatory (2022)111; European Commission JRC
(2018)112
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Sector opportunities - Blue Renewable Energy

Innovation Description

Power systems thatharness the energy
Osmotic energy produced by the difference in the salt

systems 4 concentrations ofriver water and
seawater. The systems mayuse one of
two methods:reverse electrodialysis
and pressure retarded osmosis.

Offshore

geothermal energy Systems tr_lat harvestthe energy

systems'16 contained in the heat emanating from

the Earth’s core via marine

environments.

Hybrid electricity
generating
systems 17 118

Systems with multiple industrial
purposes, one of which is energy
production. They exploit synergies
between the industries/purposes to
increase efficiency(e.g. the use ofa
geothermal gradientenergysystem in
sectors like desalination, aquaculture,

Multi-purpose
technologies'®

water treatment, etc.).

The installation and use of (1) common
digital interfaces between control
systems, (2) connected sensors to
measure the forces provided by plant
structures, (3) digital twins to monitor
changes ofloads on structures inreal
time,and (4) cameras ordrones to
obtain information aboutthe
interventions and/orresources required.

Digitisation of
maintenance’

An electrolyseris installed on offshore
wind turbines orother offshore systems
to extract hydrogen from water. The
hydrogenis then transported to shore
E‘EP through a dedicated pipeline.

Hydrogen from
renewables* 107

Value chain category:

1‘:\ Components ‘%q_ Cables

Installations thatintegrate multiple
energy sources within one offshore
power system. Example combinations
could be wave-solar orwave-wind.

Energy Technology

. Bluelnvest . Other examples

Value proposition

Osmoticenergysystems can be installed at
river mouths and generate energyfrom the
naturally occurring mixing of saltwaterand
fresh water. They could potentiallybe
embedded in desalination systems.

Heat from the Earth is a constantsource of
renewable energythat could provide round-
the-clock energy production regardless of
climate conditions.

Hybrid systems increase the predictabilityand
reliabilityof energy supply, raise overall
energy production, maximise space usage
and optimise investment(e.g. by utilising
common cables and infrastructure).

Multi-purpose technologies enable economies
of scope, optimise investment (e.g. by utilising
commoninfrastructure) and increase the
efficiency of Blue Economysectors.

All these technologies allow for fewer, shorter
and less staff-intensive maintenance
interventions, which reduces both the costs
and the risks of operating energy-producing
systems atsea.

Produced hydrogen from renewable sources
can be stored in transportable batteries that
can be usedat a time convenientto the user,
whereas on-grid energymustbe used
immediatelyorelse it will be lost. Additionally,
hydrogen batteries facilitate the production of
energy further from the coastwhere
connection to the grid mightbe inviable.

Services & Maintenance

Examples

Sweetch Energy
115

CeraPhi Energy
(UK)117

REDstack

PHARES
UshantlIsland

Floating Power
Plant

Sinn Power

Ocean
Harvesting

Elements Works
Esteyco

Elwave

Agnes'?

Lhyfe?!

E'fﬂ Storage & Distribution

Sources: Expert Interviews#4; SET Wind (2022)'°7; UN Climate Technology Centre & Network (2011)1'4; Company websites's. 117.120.121; Richter (2019)'"¢; IRENA (2020)'18; Alcimed (2022)19
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Sector opportunities - Blue Tech & Ocean Observation

Definition

The blue tech and ocean observation sector consists of activities
involved in turning ocean data into ocean information for
services, science, policymakers and management®, and centres
around data collection, modelling and prediction*, as well as the SEA SURFACE
supplyof the associated instruments and infrastructure.
Instruments include ocean sensing and imaging tools and new
systems integration schemes; infrastructure includes marine
robots, undersea cable observation systems, sensor-equipped
submarine telecommunication and power cables, floatarrays,
fixed and mobile platforms, and ocean-going research vessels.
All of these are supported by blue digital technologies 2.

In addition to ocean observation, there is also the observation of
human activity in the ocean, carried out by subsectors such as
maritime surveillance, security and defence, which are
integral to EU and national agency efforts to safeguard
European seas.Maritime defence focuses mostlyon navies,
while maritime securityand surveillance ensure the safety of
navigation, the technological and operational safety of ships and
the rescue of people in distress'%, WATER COLUMN

Green transition

The digital transformation ofthe sector and the data it generates
enhances our understanding of ocean processes and the
impacts of human activities affecting all ocean-related sectors.
This knowledge allows for more targeted actions to improve
ocean ecosystem health, predictclimate change impacts, and
increase resilience and adaptation ' 1%, The maritime
defence'®, through investments in innovation and improved
surveillance technologies, also playa key role in the control and
enforcementofconservation measures?®, including the use of

satellites and drones to help achieve environmental preservation
and decarbonisation targets. SEAFLOOR

Value chain* = NON-EXHAUSTIVE

m Data Observation Data Treatment Data Usage

Maritime surveillance,
Instruments Modelling security and defence

Blue Economy sectors
Field

operations

Data preparation

Data processing

Data quality
assessment

2
R c
cg S
S 3 15}
© 9 2
=7q
©

[}
» © 8
<

Infrastructure Prediction

(]
Q2
=)
Ke)
(s}
{=
=
[}
o}
9
©
=
i)
a

Data storage Other stakeholders

HEl Phases of the value chain B Other VC sectors/subsectors D Bluelnv est sectors
HE Key Blue Tech & Ocean Observ ation subsectors Other related sectors

Note: *The data collection activity comprises the use of inputs to capture data (in situ observation involves the automatic collection of data, whereas field operations involve displacement to
collect it). Data treatment covers data preparation, during which raw data is cleaned up and prepped for the following stage of data processing, during which the cleaned data is translated into
usable information, then data quality assessment, which is the process of evaluating and measuring the validity of the processed data by comparing it against selected criteria, and finally data
storage, which is the process of recording and preserving the validated data. Data usage covers the various applications of the data, including modelling and prediction (simulating the state of the
ocean and predicting how it will change), enabled by the use of digital technologies (e.g. artificial intelligence, digital twinand the internet of underwater things).

Sources: European Commission (2022)5; Expert Interviews#*4; Stevens et al. (2021)122; EMSA (2022)'23; European Marine Board (2021)124; CINEA (2021)'25; European Union External Action
Service (2021)'25; The Nippon Foundation-GEBCO'27; PwC Analysis
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Sector opportunities - Blue Tech & Ocean Observation

Key innovations and technologies
. Bluelnvest ‘ Other examples

Innovation Description Value proposition Examples

Sensors equipped with technologythat
Smartsensors for can process real-time data about
ocean monitoring  environmental conditions, take

Advanced
Ocean
Technologies

Sensors, including those incorporated in the
underwater cables, facilitate multilevel
decision-making and enhance capacityto act

and vessel measurements (e.g.ofocean salt locall d alobally. Their outout helps t
recognition content and temperatures)and provide _oca''y andgiobarty. Iheir oulput Nelps to ELWAVE
. solve problems of safety, security and
l a complete view of the underwater environmental protection, and increases SaMMY
ecosystem and the real conditions a knowledge ofthe ocean ’ _
vesselisin. ) SeaTopic SAS
Notilo Plus
Automated robots, drones used for Data collection from the sea and coastallows NetH20
Unmanned sea onshore and offshore aerial missions,  for a better understanding ofhow changes in
systems for data and water robots, which can be the ocean affect weather, climate, wildlife and Xsun SAS
collection and underwater or surface vehicles. The other Blue Economysectors, and support VirtualDive
surveillance tasks systems are capable ofcollectingreal- monitoring and surveillance tasks such as
. time ocean data, and as such are used rescue missions, first-aid assistance and the Proteug
for inspections and exploration. inspection ofillegal activities. Innovation

DotOcean N.V.

Float arrays &
floating and fixed
platforms for ocean
observation

Floats and platforms thatare capable of
monitoring and sharing data aboutthe
current status ofthe ocean, and that
supportthe operation and maintenance
. of offshore platforms for other purposes
(e.g. wind turbines).

Floats are capable of measuring temperature

and salinitythroughoutthe world’s oceans Euro-Argo
and deliver data in real time, making it RISE™*®
possible to fight climate change andiits effects F|5tgnt129
more efficiently.

Digital representations ofthe ocean

Digital twin compiled from real-time and historical Digital twins give us a better understanding of Destination

. the pastand presentstatus ofthe ocean, Earth 3
@ d?et?jit:rl?r:tceargct‘zgﬁzi(l:\(/)v;ne%nr:ftruargld allowing for credible predictions and therefore .
P facilitating more informed decisions. lliad

phenomena and human activities.

Technologies such as high-performance
computing (HPC), artificial intelligence
Digital (Al), big data and the internet of

Applying these digital technologies to the
ocean ecosystem can accelerate our Wsense Srl
understanding ofthe oceans and ensure that

technologies for underwater things (loUT) that enhance L . . ReadytoSail -
. . decisions are based on reliable, harmonised .
ocean observation connectivity among underwater . . Actiontracker
and verified data. These technologies also solutions

supportmonitoring activities and efforts to
ensure the safety of maritime transportand Sinay
the protection of marine environments.

@ instruments and infrastructure, support
& the modelling and prediction ofdata and

enhance the taxonomy ofimages and
acoustics.

Value chain category: Inputs & Data Observ ation - Instruments & Infrastructure @ Data Treatment & Usage - Blue Digital Technologies

Sources: Company websites'28. 129,130,131
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Sector opportunities - Coastal & Maritime Tourism

Definition

Coastal and maritime tourism s the range of social, cultural
and economic activities involved in providing services for
tourism taking place in or around coastal or marine
environments. Itincludes beach-basedrecreational
activities, non-beach, land-based activities in the coastal
and surrounding area, and the manufacturing and supplyof
goods and services associated with these activities. Maritime
tourism includes water-based recreational activities (e.g.
surfing, canoeing, sportfishing, whale and seabird watching,
sailing,and yachting), the cruising industry and the
manufacturing and supply of related equipment and
services® %2,

Green transition

The sectoris highly dependenton the quality of coastal and
marine ecosystems for attracting visitors, and it is particularly
wulnerable to threats such as climate change and biodiversity
loss. Well-managed tourism can support conservation,
contribute to sustainable development and provide income
opportunities and a better quality of life for coastal
communities. In 2022, the EC identified 27 action areas for
accelerating the green and digital transition and for improving
the resilience ofthe EU tourism industry'®. These include,
inter alia, sustainable mobility, circularity of tourism services,
green transition oftourism companies and SMEs, data-driven
tourism services, and peerlearning and networking for SMEs.

NON-EXHAUSTIVE

Value chain

Leisure,
Excursions &
Tours

Tourism Assets
in the Destination

Travel International/
Organisation & Local Accom modation Food & Beverage
Booking Transportation

Travel agencies Multinational hotels Bars & restaurants Cultural assets
International/national Small hotels Clubbing (b, oLl Local guides
air carriers

attractions, etc.)
independent Fast food
e.g. Internet Ground transportation : Natural assets —
services Apartments (lakes, rivers, reefs Beach-based activities
Informal transportation Guesthouses

etc.) Water-based activities

From origin to destination In

Customers

E Phases of the value chain BN Other VC sectors/subsectors Bluelnv est sectors
Hl Key Coastal & Maritime Tourism subsectors Other related sectors

Sources: European Commission (2022)5; European MSP Platform (2018)132; European Commission, Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs (2022)133;
OECD, UNWTO (2013)134; PwC Analysis
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Sector opportunities - Coastal & Maritime Tourism

Key innovations and technologies

Innovation @ Description

Online spaces for value-creating
Digital interactions between service/product
platforms for providers and customers/users.
tourism Interactions take place within the
servicesand Platform, facilitating the exchange of
activities '3 goods orservices for a form of currency.

Specific platforms are being developed
for charter yachts, boat rental and
sharing, marine services and the
managementoftourism flows in natural
and cultural heritage sites.

D % 2y
A B &

Virtual

reality (VR)

and remote Immersive technologyto enhance
tourism '3 traveler experience before and/or after
140 arriving at the destination.
Augmented Enhanced real-world visions created
Reality (AR) through the overlay of computer-

in hospitality generated content, allowing virtual
and coastal content to interact with the real
navigation environment. AR can alsorelate to

auditory or olfactory augmentations that
are not originallypartof the real
environment.

® o

Sustainable More sustainable ships used fortourism
boating and purposes,which emitless emissions,
sustainable are made ofgreenermaterials and are
marine more energy-efficient™. Sustainable
floating marine floating modules® contribute to
modules the developmentofoceanicinterface

areas and optimise mooring facilities for
yachting and leisure.

%o &

Initiatives aimed at promoting marine
protection and ocean literacy'’ (e.g.

Sustainable underwater museums, sustainable
tourism sports 8 149 sustainability classification
management and assessmentofbeaches'®)and

platforms thatenhance the marine
chartering offering, providing
experiential citizen activities that
encourage marine life protection .

2 e

International/
Local
Transportation

Travel
Value chain category: @Organisation & ©
Booking

‘ Bluelnvest . Other examples

Value proposition

Real-time data-driven insights enable
users to make better informed
decisions. Platforms are disrupting the
way the sectoris run from end-to-end
and impactthe way destinations
facilitate tourism, develop products,
gatherdata, access markets and attract
visitors.

Destinations, attractions, hotels and tour
operators can offer new ways to
engage, at low-cost. Customers can “try
before you buy’.

Complete and pleasantvisiting
experience for the user. Several
hoteliers are exploring AR and itis also
being used as avisual navigation
assistant.

Canreduce the environmental impactof
pleasure boats and ships. Sustainable
marine floating modules are
environmentallyfriendly, safe and
adaptable to their individual
environments.

Fosters a greater sense of care and
appreciation formarine life among
visitors, leading to greater preservation
of beaches and the marine environment

Accommodation Food & Tourism Assets at
Beverage the Destination

Examples

HERIT-DATA!%
Hoomvip'¥”

Seasy - Making Sea
Life Easy

Wavy GmbH
Boatsandgo

KANARA Sport'3®
Actiontracker Solutions

Raceix

Envjoy Nature
Smartify (UK)™!

The Amsterdam VR
Company'#

Sea CoastApp™

e-Boats Experience
Green City Ferries
La Bella Verde
OC-Tech

Plavi svijetd.o.o.
XOUVA

Seafloatech

The Underwater
Museum of Cannes ¥

Xplore Blue
AllWaves BV

CostaNostrum
Sustainable Beaches

Plastic Playgrounds

Leisure, Excursions
& Tours

Sources: The World Bank (2018)135; Company websites?36. 137,138,141, 142,144,147, Tourism Australia (2018)139; World Economic Forum (2021)'40; Sabil & Han (2020)43; Bluelnvest!45. 146,148, 149, 150

151; Cannes Tourist Office (2021)147
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Sector opportunities - Environmental Protection & Regeneration

Definition

Environmental protection and regeneration ofmarine
environments, including activities to prevent ocean pollution
and restore and strengthen biodiversity in coastal areas 1%,

Protecting the natural environment is a main focus area.
This includes monitoring water environment conditions
according to physical, chemical and biological parameters %,
noise, air pollution and land- or sea-based sources of
litter® (e.g. single-use plastics and fishing gear'™) that may
harm the environment, the health of organisms and economic
structures ', Actions should ensure a favourable conservation
status for ecosystems where habitats are of sufficientsize and
quality, and species populations are large enough to ensure
survival in the medium to long term 1%,

Regeneration and the restoration of biodiversity to improve
the health and resilience of coastal ecosystems is another
major focus area. Activities are primarilyin coral reefs,
mangroves and seagrass beds,and to a lesserextent,
beaches,sand dunes, saltmarshes and lagoons. While
regeneration aimsatmore resilientand diverse ecosystems,
restoration focuses onreturning an ecosystemto its original
state after damage ordegradation.

Green transition

Environmental protection and regeneration is critical to tackling
the mounting environmental pressures we face on our
planet'™. Green transition for this sector refers to the
integration of marine ecosystem preservation and ocean
pollution control within all economic activities.
Developments should enable the blue economyto thrive while
conserving and regenerating the marine environment, ensuring
a justand inclusive transition'®for future generations.

NON-EXHAUSTIVE

Value chain=

_ EnvironmentProtection EnvironmentRegeneration
: (]
Equipment & tools (e.g. Blue Tech & Ocean Observation
shovels, piC|§S, excavgtors, Biodiversity restoration and
culverts, drains, containers) Ocean and biodiversity monitoring regeneration Future generations

astal area clean-up
plastics

Beneficiaries

Structures (e.g. geotextiles,

racks, bamboo or stone
structures) Regulation and legislation (e.g.
management of protected areas

Coastal restoration and
regeneration

Natural resources (e.g. Education in ocean literac Organisations
substrates, seeds, species, q
sediments) Blue Economy sectors*

Hl Phases of the value chain ™ Key Environmental Protection & Regeneration subsectors Wl Other VC sectors/subsectors 0 Bluelnv est sectors

Note: *In order to protect and regenerate, Blue Economy sectors need to minimise the negative impacts of their acitivities.

Sources: European Commission (2022)5; Sobral (2022)'52; Omer (2019)53; European Commission (2018)'54; National Geographic's5; European Parliament, Council of the EU (2004)'56; OECD
(2019)157; European Commissionsg; ICRI, Pdle-Relais (2020)'59; PwC Analysis
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Sector opportunities - Environmental Protection & Regeneration

Key innovations and technologies

Innovation

Smart devices for
environmental data
collection

%

Monitoring for
ocean protection

2

Solutions to
prevent ocean
plastic pollution

¢

Carbon removal
technologies

8

Nature-based
solutions (NBS) to
restore and
regenerate marine
environments

% 4

Biodiversity
monitoring
technologies

&

Value chain category:

Description

Underwatersensors and robots and
technologies thatcollectreal-time data
on the health of ecosystems.

Platforms using Al and big data to
monitor environmental impacton the
ocean:wildlife detection, marine data
gathering, mapping and quantification
of environmental parameters.

Solutions include the creation of
artificial shorelines to mitigate plastic
concentration and floating devices that
prevent plasticwaste inrivers from
entering the sea.

Carbon storage in the deep-seafloorin
the form of organic compounds, used
as carbon credits or the conversion of
CO; into high-value products for
multiple industries.

Solutions include structures to protect
endangered areas; restoration and
regeneration ofdifferent marine habitats
such as coral reefs and mapping of
current and future environment
scenarios.

Bioacoustics and environmental DNA
technologies thatgatherbiodiversity
data and wildlife insights and monitor
biodiversitystatus.

Ocean and Biodiv ersity
Monitoring

Sources: Company websites!60. 161. 162, 163, 164, 165, 166

Ocean and Coastal
Area Clean-up

. Bluelnvest ‘ Other examples

Value proposition

More informed decision-making towards
biodiversityprotection, environmental
pollution and ocean sustainability.

Rapidity and ease of transforming
quantitative and qualitative data into
actionable insights to help solve problems
linked to ocean pollution, biodiversityand
coastal protection.

Lowers the risk of entanglementor
ingestion of plasticwaste by marine
animals, helping to curb marine
biodiversityloss.

Can greatly reduce greenhouse gas
emissions, contribute to decarbonisation,
and produce renewable geothermal
energy and building materials,among
other products.

Enables the protection, sustainable
managementand/orrestoration of natural
ecosystems (e.g. via artificial reef
structures aimed ataccelerating reef
creation),and in parallel addresses
societal challenges such as climate
change, human health, food and water
security, and disasterrisk reduction.

Helps to overcome labour-intensive
challenges oftraditional wildlife
surveyance by facilitating the analysis of
large quantities of data and delivering
more accurate results, supporting the
protection of endangered species.

Biodiv ersity Restoration
and Regeneration

Examples

The Sea
Opportunities SRL

Meton Innovatence
FuVeX Civil SL

Microbia
EnvironmentSAS

SciDrones

Sea Going Green
WIPSEA

Arctur d.o.o. (Ltd.)

The OceanCleanup'®
Plastic Fischer'®
Mold srl

ClewatOy

Blue Circular
PostBranding Project

GEA@275™
Oceanfield
Blusink'62

S39 Hybrid Design
Kft.

MERCES'63
EMERTOX'64
ARC Marine LTD
ARTREEFS'®
REEFY66

EnviroDNA
Carbon Rewild

ﬁ Coastal Restoration and
Regeneration
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Sector opportunities - Fisheries

Definition

Capture fishery is the term used to describe the harvesting of
naturally occurring living resources in both marine and
freshwater environments'®. Also called wild catches or capture
fishery, the sector covers the harvesting of aquatic plants,
fish, mollusks, crustaceans and other marine species.

There are three types of fishery: recreational (for leisure),
subsistence (for direct consumption) and commercial or
industrial (small-scale business orlarge-scale for-profit
activity)'®. As recreational fishing represents less than 1% of
global catches ', it will be left out of the scope of this chapter.
Subsistence fishing uses a variety of fishing gear to capture
different species, whereas industrial fishing tends to use gear for
intensive fishing (such as purses, seines and trawlers), and
usuallytargets one species.

The sectoralso covers a series of fishery-adjacent activities,
such as monitoring.

Green transition

Sustainable fishing aims to leave enough fishin the ocean to
enable speciesregeneration and protectmarine habitats. It
translates into taking care not to overfish, minimising any
negative environmental and social impacts and complying with
relevant legislation and regulations'®. It is hard to measure how
sustainable fisheryis due to the complexity of its impact.
Instead, we can monitor the transparency of its sustainability
practices. Fisheries maybe certified by respected private
entities (e.g. the Marine Stewardship Council (MSC))'7,
acknowledged as participants in fisheryimprovement projects
(working towards certification), classified as fisheries under
management (monitored bypublic entities) orunmonitored
fisheries, in which case their sustainabilitypractices are mostly
unknown*,

Value chain.

Inputs

Fishing gear

Recreational
fishing

Subsistence
fishing

End consumers

Equipment for
fishing vessels

Commercial
fishing
Shipbuilding &
Refit (fishing
vessels)

Shipping & Ports

Fishery services

Il Phases of the value chain E8 Key Fisheries subsectors [l Other VC sectors/subsectors

NON-EXHAUSTIVE

Slaughtering
Filleting

Further
processing

Further processing
Packaging

Wholesalers
and/or retailers

)
Blue Biotechnology

End consumers

Bluelnv est sectors

Other related sectors ‘3

Sources: Expert Interviews#*4; FAO (2015)'67; UN Atlas of the Oceans (2016)168; Freire, et al. (2020)'69; Marine Stewardship Council'7?; Tang et al. (2020)'71; World Economic Forum (2020)'72;

PwC Analysis
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Sector opportunities - Fisheries

Key innovations and technologies
‘ Bluelnvest . Other examples

Innovation Description Value proposition Examples
Bycatch Smartgear that uses lasers, LED, These technologies help fisherfolk to catch the SafetyNet
reduction sensorsand loTto capture target right fish, therefore substantiallylowering the Technologies
devices species and make others swim away, amountof bycatch, improving fishing revenues, S fish
@d} thus providing a more effective method  saving more fish, supporting fisherfolk and mar '15;3
== for reducing bycatch 73 174, protecting an essential food source 7> 178, H2020
Anti-waste Gear that is either biodegradable (e.g. Resqunit

The use of anti-waste fishing geardecreasesthe  (Norway)!””

nets made from naturallydecomposable costs associated with replacing lostgearand
P 9 9 Sealive EU'8

fishing gear'” i
materials) orrecoverable (e.g.

gé retractable cages). mitigates the impactofghostgearon biodiversity. E_REDES'™
. Networks of sensors (combined with The implementation ofthese systems makes it
Electronic . . . : :

. computervision technologyand machine easierto meetfishing quotas and enableshigher Remote
monitoring learning'®. 8') and cameras that selectivity in fishing methods via fast monitoring,  Electronic
systems . " . . . ’ -

automaticallycompute the quantities of  control and identification of bycatch. Bycatch can  Monitoring
£y fish caught (total or per species), be returned to the sea faster,increasingits (REM)™82
bycatch, weightof hauls, etc.18 18, chances of survival 7 184,
Fish tracing These apps/platforms enable consumers to make Seafood
apps/ Apps/platforms thatuse cloud, better decisions aboutwhatthey are consuming 11\, orrow
platforms for  blockchain, QR codes,and databasesto andhelp them opt for more sustainably caught Traceability
consumers allow consumers to trace seafood products from outfits that respectanimal welfare | 185
@ throughoutthe supplychain®'. and provide reasonable work environments 186
throughoutthe supplychain®'. S-Group
Technologies such as drones,sensors  These technologies can provide maritime guards
Maritime and loT that have been developed or with a real-time live feed of the oceans and store
surveillance adapted to prevent IUU fisheries. data in the cloud, thereby reducing the effort and
technologies Currentsolutions like Vessel Monitoring resources required from coastal and sea guards.
to prevent IlUU Systems (VMS), long-range identification Additionally, unlike existing technologies (e.g. TopView SRL
fisheries and tracking (LRIT), vessel detection VMS), they provide non-cooperative surveillance
services (VDS) and terrestrial automatic systems**, meaning theycannot easilybe
@ identification systems (AIS) are often tampered with by captains of vessels engagingin
limited* in their capacity8 185 187, 188, IUU fishing '8 188,

These apps/platforms give fisherfolk more control

over theiractivities, allow them to make higher

profits and ensure theirrights are protected and Sinay Seafood
fair treatmentis secured. They also help to App

prevent overfishing as fisherfolk can see when

quotas have been reacheds'.

Fish tracing Apps/platforms thattrack where, when
apps/ and how muchfishis caught, to whom it
platforms for  is sold and at what price. The
market players information gathered is automatically
@ shared with authorities and fisherfolk '8!,
&

i i i TEDEPAD® b
Fish health Technologyused to identify and treat Controlling fish health reduces the risk of putting y

control'& . oo poor quality fish into the market, contaminating marexi
@} diseases and parasitesin caughtfish healthy catches or releasing larvae and parasites Nofima
o) and fish parts. . .
into the areas where fishing fleets operate. (Norway)'®
Value chain category: gj Fishing Gear Ship Equipment % Fishery Services @}@ Fishing

Notes: *Limited ranges, dependency on equipment onboard the vessel, etc.; **Cooperative surveillance systems have equipment installed onboard vessels and thus surveillance capacity can be
influenced by vessels (their effectiveness rely on vessels cooperation). Non-cooperative surveillance systems are autonomous from vessels.

Sources: Cordis (2022)'73; Seafood Harvesters of America (2021)'74; European Commission (2022)'75; Bluelnvest'7é. 188; BlueBioValue (2022)'77; Company Websites!73. 177,178, 179, 182, 185, 186, 190;
Environmental Defense Fund’8?; Ortiz (2019)81; IUU Watch (2019)'82; NOAA Fisheries'83; OECD (2017)'8¢; European Fisheries Control Agency'87; Marexi’89
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Sector opportunities - Shipbuilding & Refit

Definition

Shipbuilding and refitdefines the production of vessels and
the delivery of the products and services (marine
equipment) needed for the building, maintenance, repair
and refitting of the vessels®. Companiesin the industry
operate in shipyards, which are fixed facilities with dry docks
and manufacturing equipment’'. The sectoris typically
subdivided according to vessel type (cargo-carrying vessels
such as bulk carriers, oil tankers, container ships orgas
carriers, or passenger-carrying vessels such as ferries or
cruise ships), which is the subsector classification used in this
report. Alternatively, it can be divided according to vessel size
(ships orboats, with the latter tending to be small- to mid-sized
vessels with lower carrying capacity than the former'%?) or end
user type (the commercial sector — e.g. water transport
companies and the offshore energyindustry — and the naval
sector tend to acquire larger vessels, whereas private
individuals, sports clubs, fishing and aquaculture outfits
tend to acquire smaller vessels)'®%,

Green transition

Green shipbuilding and refitincludes the concepts of“green
ship”and “green shipyard”. “Green ship” refers to green ship
design, which aims to cause minimal damage to the
environment by reducing material and energyconsumption
during construction, recycling parts and accessories removed
during maintenance, and reusing as manymaterials as
possible once a ship has been retired'%. “Green shipyard”
ensures that materialand energy resources are used as
efficiently as possible during the building phase to reduce
emissions during integrated hull construction, ouffiting and
painting™*. The sector's green transition is powered by
advances in technology that allow vessels to use propulsion
systems and e-fuels to decrease emissions, consume less
energy and become more energyefficient.

NON-EXHAUSTIVE

Value chain«

Construction* Post-Construction
2] =)

Shipping & Ports Coastal & Testing, inspection &
certification

(mega) Yachts Boats

Container ships

Specialised
vessels

Mechanical engineering

Refit & maintenance

Recycling

H Phases of the value chain HE8 Key Shipbuilding & Refit subsectors Bl Other VC sectors/subsectors@ Bluelnv est sectors

Blue Renew able
Energy

:

Infrastructure
equipment & machines

©
.2,
o
o
o
c
2
n
o
Softw are systems &

Passenger ships
(ferries, cruise

Nautical sports
clubs

c
K]
=

©

—

()]
9
=
o3
>

o}

(]

(2]
<

robotics

Note: *Container ships: characterised by their large capacity and the ability toload and unload containers quickly; Bulk carriers: characterised by their large capacity to transport unpackaged
goods (i.e. raw materials); Tankers: characterised by their large capacity and being designed to carry hazardous materials safely (i.e. oil and chemical products); Passenger ships: transport
people, and can range in size from small ferries to large cruise ships; Boats: smaller vessels usually used for recreational activities (except some commercial types such as tugboats);
Specialised vessels: characterised by their onboard machinery/equipment for performing specific tasks related to different marine industries (i.e.offshore vessels, dredgers, research vessels;
(mega) Yachts: characterised by their length of 24 metres or more, mega yachts are typically professionally crewed, whereas regular yachts are usually smaller and privately owned; Fishing
vessels: used for commercial and recreational fishing, and can range in size from small boats to large factory ships.

Sources: European Commission (2022)5; Technavio (2020)'9'; The Business Research Company (2021)192; IBISWorld (2020)'93; Rahman & Karim (2015)94; Collins et al. (2018)'95; PwC
Analysis .
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Sector opportunities - Shipbuilding & Refit

Key innovations and technologies Cont. p

. Bluelnvest ‘ Other examples

Innovation Description Value proposition Examples
The developmentofadvanced and COMPA
lightweightshipbuilding materials, which  The aim is to improve safety and reliability =~ Repairs

Development of  traditionallyfall into three groups: metals, of vessels, save weightand increase the _

advanced composites (fire-proof composite hulls'®)  efficiency of manufacturing and Northern Light

materials and polymers. New materials are maintenance processes. The longer Composites Sri
2 constantlybeing added to the list(e.g. endurance of materials also supports Fassmer'®
= ceramics, advanced high-strength steel circulareconomies.
and other nanomaterials). TriboBlend®®
The creation of a 3D virtual replica of a 3D design and digital twin technologies
physical vessel, which allows itto be enable simulation, automation and
i . virtually designed, optimised and simulated efficiency of ship design and construction

Digital twin and 3D before the physical construction phaseis rocesses. These technologies also 3D Maritim "

designing & pet physica - P proc ) 0log .

scanning initiated. The twin is a piece of software fed facilitate the early detection of potential Syroco2?
with data (i.e. computer-aided design— future hazards in ship design, construction

fﬁ CAD - data) that evolves to reflect changes and operation systems, therebyincreasing
=== to the physical product!® 20, operational efficiencyand safety.
VR consists ofplacingapersonintoa VR and AR solutions allow shipyards to

Virtual reality (VR) digitallycreated virtual location, which streamline manufacturing processes and

and augmented facilitates the process oflayering and the  improve training and service efficiency Augment

reality (AR) for identification of design non-conformities?%3; through inspection optimisation and field Warm_ng2a

design review and AR consists ofdigitallyenhancing the maintenance. One sample use case is Wartsila

visualisation regularview of a situation, inreal ime and skilled workforce being able to perform work /15204

— in a real world situation such as ship remotelywithout the need to travel to a
@ maintenance/inspection. shipbuilding site.

Use of 3D printing
and other advanced
manufacturing
techniques to

A printing technique known as additive
manufacturing (AM) that creates and
replicates 3D objects by depositing
materials (usually)in layers®®. Instead of

The lower-weightmaterials used in AM are
key to maximising fuel efficiencyand
minimising carbon emissions of vessels2%,

Moi
Composites®”

improve the requiring the cutting and welding of various The technique also contributes to process  Tanaruvisualis?
construction allovs. customised and lightweiaht s pare automation, reduces waste by producing 8
process ys, cu 9 gntsp custom parts according to specific 209
parts and structures are producedon ; ) : RAMLAB
@ % demand via a simple printing process. requirements and improves efficiency.
Leviathan
. GmbG?1°
Techniques and approaches to Green shipyard practices help to minimise
shipbuilding thataim to reduce material pyara pre P . Lean and Green
and energy consumption and the harmful emissions released during the Shipbuilding
. ) . . manufacturing, servicing and :
Green shipyard environmental pollution in ship decommissioning ofvessels therebvaidin techniques at
practices manufacturing and services, recycle the 9 ’ y 9 Shipyard

to reduce pollution, save resources,

. . . Brodotrogir?'!
improve efficiency and promote a circular

ﬁ 3 parts and accessoriesusedin ship
Ree % (e} maintenance and reuse the majority of

. . AT economy. -
materials after ship decommissioning'®. Y Rgsgrgam
Friction Stir
Welding?"2
Value chain category:
o =
% Materials Design & Engineering @ Assembly & Integration % Maintenance & Repair @}@ Decommissioning

Sources: Rahman & Karim (2015)194; J.Spaniol & J.Rowland (2022)'96; Company websites!97. 198,201,202, 204, 207, 208, 209, 210, 211, 212; Navantia'®9; DNV (2022)200. 206; Praveen (2021)203; TW 205
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Sector opportunities - Shipbuilding & Refit

. Bluelnvest . Other examples

Innovation Description Value proposition Examples

5G networks combined with loT, big data an
Al solutionsenable predictive maintenance
and remote technical assistance for glolnf Sys(tggs)
i i ibili olutions

latency 5G network which enables the use .shlpyar_ds,W|th thg possﬂ?lllt.yto m.ake

- . . immediate corrections, eliminate time- CSI Control
of technologies like the internetof things . 213

consuming rework“"“and allowforamore  gystems?1s

53 % (loT), big data and Al. efficient construction of saferand more
sustainable vessels?™,

Smartand connected shipyards are those

Smart, connected powered by a scalable, flexible and low-

shipyards

Resurgam?'?

Robots such as vessel-and weld- The use of robots is highlydesirable in
Robotics in inspecting drones, underwaterscanning  shipyards, especiallyfor repetitive Robotnik2!?
shipyards and repairing robots and anti-fouling robots processes?'6,as itincreases the efficiencyof e
that are able to perform welding, blasting, operations while sparing the labourforce the RB3D
5:3 % heavy lifting, inspection, scanning and mostdangerous tasks''and helping to plug Bisonte Sp. z
T other shipbuilding tasks. the labour gap at shipyards. 0.0. '

, , . . Massterly?'
Ships controlled remotely, withoutthe need Autonomous ships can increase safetyand

:;:itosnomous for seafarers to be onboard. The ship’s  reduce crewing costs, allowingforamore  LadarLtd?®
P operating system is able to make decisions efficient use of space in ship designand a Buffalo
ﬁ % and determine actions byitself. more efficientuse of fuel. oo
== Automation
E-LLOYD
Norsepower
Rotor Sails??
Eco-ships: The developmentoftechnologies touse The main added value of renewable o
renewable sources renewable sources ofenergy(wind and g o Bureau eritas
of energy to power sun)inauxiliary propulsion/engine systems energy-powered shipsis the reduction in 224
) . . harmful emissions and fuel consumption. ~ PowerUP
ships instead of conventional energy sources.
@ Ecomar
Raaad Propulsion
ZPARQ?
DMA TECH
Use of new technologies for shipbuilding, Hasytec
such as ballast-free ships, sulphur Electronics
scrubbersystems, waste heatrecovery GmbH
systems, speed nozzes, exhaustgas Eco-ships aim to increase fuel efficienc
Eco-ships: recirculation systems, advanced rudder, P . ) Y Wartsila®®
alternative fuels and use of alternative fuels such as aqd_dgllyersubstgnt|ale_nergysavmgs while
o . minimising negative environmentalimpacts Bawat S/A%’
and other hydrogen or liquified natural gas (LNG)in such as carbon emissions'®' ballastwater
technologies propulsion and auxiliaryengines. Examples . ’ Skeleton
. . and sediments. e
@ of eco-ships are hydrogen- and electric- Technologies
AL powered fishing vessels thatincorporate Loran
lectri Isi xh i
electric propulsion, exhaustgas scrubbing (Norway)?®

and airlift systems.
Olenergies 0

Value chain category:

=3 —
9 Materials Design & Engineering fﬁ Assembly & Integration % Maintenance & Repair @@ Decommissioning

Sources: Technavio (2020)'9'; Company websites?!2. 215.217, 218, 219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229, 230; | |oyd's Register (2022)213; Recaman Rivas?'4; Fernandez2'6
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Sector opportunities - Shipping & Ports

Definition

The shipping and ports sector covers the transportation of
freight and passengers by water, and all the activities and
infrastructure that enable it. Shipping is indissociable from
ports and vice versa, as maritime transportmuststartand end
at a port, and ports are designed to receive merchantvessels
and handle their cargo and/or passengers'.

“Shipping” encompasses the following subsectors®: passenger
transport (tourism orcommuting services), freight transport
(transportof any type of good), and other transport-related
services (e.g.ship management). Both passenger andfreight
transport can be segmentedaccordingto the type of water
environment(sea, coastal and inland).

“Ports” are crucial infrastructures of strategicimportance that
supportsignificantflows ofgoods and people®. They vary in
size and scope, from very large ports (hubs)down to smallor
regional ports®', “Ports” encompasses the following
subsectors: port development & construction (the erection
of new ports and/orexpansion ofexisting ones), cargo and
warehousing/ terminal operations (the handling,
warehousing and storage of cargo) and other port services
(provision of port services like mooring, towage and onshore
power supplyto ships).

Green transition

The notion of sustainable shipping and ports is based on two
key concepts: “green shipping” and “green ports”. “Green
shipping” seeks toimplementmore sustainable ship
operating strategies (e.g. by using cleanerfuels and
optimising routes). The latter seeks to transform port
processes, structures and policies to lessen their negative
environmental and climate impact?? (e.g. by adapting
infrastructure to the rising water levels, digitising operations,
promotinghighertransparencyin sustainabilityreporting,
powering industrywith renewable energysources and
electrifying portinfrastructure®3).

Value chain-

Shipbuilding & Refit Fort development &
construction
Cargo &
w arehousing /
terminal

Other port
services:
mooring,
tow age, etc.

Port infrastructure

Shipping technologies

operators

Port authority

Port technologies

Other industries active in and
around the port (e.g. energy,
aquaculture)

Note: *The value chain excludes the activities of hinterland transportation (pre-carriage of
passengers / freight to the port of origin and from the port of destination to the final destination).

Port of Origin Waterborne Transportation Port of Destination

NON-EXHAUSTIVE

Port development &
construction
Domestic ferries

Cargo &
w arehousing /
terminal

Other port
services:
mooring,
tow age, etc.

operators

Port authority

Other industries active in and
around the port (e.g. energy,

Hll Phases of the value chain
Hl Shipping & Ports subsectors 0 Bluelnv est sectors

B Other VC sectors/subsectors

Sources: European Commission (2022)%; Ecorys (2018)231; European Environment Agency (2021)232; European Institute of Innovation & Technology (2022)233; PwC Analysis

AN OCEAN OF OPPORTUNITIES

64



Sector opportunities - Shipping & Ports

Key innovations and technologies

Innovation

Smart port
technologies9: 234

((K))

Digital twin in the
shipping & port
ecosystem?’

(((Aj )

Port robotics?*

%o @

Value chain category:

Shipping

Technologies

Description

Automation, service integration, digitisation
and data-driven techniques in combination
with technologies such as the internet of
things (loT), big data and Al for port and ship
infrastructure. These technologies aim to
analyse data retrieved by sensors installed in
the port/ship and apply predictive analytics to
supportdecision-making (e.g. predicting the
estimated time of ship arrivals, managing
vessel delays caused byadverse weather
conditions, etc.). Smartport technologies also
include the use of blockchain in port contracts
to record transactions and track information.

A dynamicdigital representation ofa port
complex, terminal, or ship thatdescribes its
characteristics and properties as a setof
equations. Adigital twin includes both the
hardware to acquire and process the data and
the software to representand manipulate it.

Automated solutions capable of performing
repetitive tasks that do not require specific
skills. The main applications include security
andinspection tasks, which can be done by
robots or drones moving through the port to
track facilities, equipmentor cargoin real time,
and automated transportorloading tasks,
such as container handling and warehouse
management, which can be done by
automated guided vehicles (AGV).

Port
Infrastructure

(GE)) Port —

Technologies o

—~ Cargo & Warehousing /
Terminal Operators

Cont. }
. Bluelnvest ‘ Other examples
Value proposition Examples
Smarttechnologies facilitate
multllevel deC|S|on-mak|n_9 and eYARD
improve safety and securityboth
onboard ships and for port BuyCo

infrastructure, thanks to applications Awake A2
such as operational analytics,
sustainabilityreporting, maintenance Flexidao®®
prediction, crew management, route
enhancement, roll on/roll off shipping
optimisation and freight pattern
analysis.Blockchain ensures
transparencythrough reliable data
storage.

Everimpact
PortXchange?®

SEAPort Solutions

Digital twins are used to optimise
port call operations and allow all

operations in a port complexand Teqplay BV
onboard seagoing vessels to be We4Seq?®
monitored withoutthe need to install

a hardware system.

The use of robots allows workers to

avoid exposure to life-threatening Cargotec?0

conditions during maintenance and
inspections, and increases efficiency AGV R
levels by accelerating risk . .

y g . Airobotics 2
assessments through real-time
remote monitoring.

Waterborne
=~£tTransportation

—— Other Industries in
— and around the Port

Sources: J.Spaniol & J.Rowland (2022)1%; European Institute of Innovation & Technology (2022)233; Yongsheng Yang et al. (2018)234; Company websites?35. 236.238, 240,241, 242; Eyropean Institute
of Innovation & Marine Digital237; PierNext (2022)239
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Sector opportunities - Shipping & Ports

. Bluelnvest . Other examples

Innovation Description Value proposition Examples

Ship electrification consistsin the use of
battery systems and energystorage solutions
for ship propulsion toincrease energy

.. s
Ship electrification efficiency and reduce negative environmental The use of these solutions has a La Méridionale*

and sustainable impact. Other sustainable propulsion systems positive impacton emissions, marine scandlines?#

propulsion include the use of alternative sources of noise, and energy efficiency, _ .

systems energy such as biofuels, wind energy(e.g recovery and storage without HySilLabs
&Z wind-assisted propulsion), tidal energy, solar affecting vessel productivity. WISAMO5
AL power and e-fuels like methanol,ammonia

and green hydrogen.

Green port ecosystems refers to the
implementation ofinfrastructure and practices

to decarbonise logistics and shipping activities Green port ecosystems are key for

the renewable energytransition and Elestor®

Green port s in ports. These include,among others,the use can have a significant positive Skeleton
ecosystems of renewable energysources, energy . .
. . . impacton the reduction of GHG Technologies?®
% efficiency measures, smarttechnologies to aid emissions
transportation and delivery, and shore-side ’
electricity provision for docked ships.
The decarbonisation ofindustries thatoperate
within ports such as shipbuilding, chemicals,
Decarbonising food, construction and electricity. Routes to Decarbonisation drives emission s
industries active in decarbonisation include using renewable heat : ffici . Eco-tech Ceram
and around to run industrial processes, improving energy reductions and energyefficiency in ives 233
P , T ’ : and around ports. Cascade Drives
ports efficiency, electrifying processes, using green
i hydrogen as a feedstock, employing circular
= production models and re-using waste heat.

Research and developmentofnew
infrastructures and products to bettermanage
cargo operations. Examples include an

Foldable containers reduce
emissions and costs thanks to space

New ) ., maximisation;underwater Naviandis®*

. underwater hyperloop, which uses magnetised .

infrastructures and tracks t ds fasterth h hyperloops and offshore terminals Holland Container
roducts racks fo move goods 1as‘erfrough a make cargo operations more efficient | i HC N2
P vacuum-sealed tunnel, offshore container nnovations (HCIY

“K)) & terminals and foldable containers thataimto  2Y féducing congestion and

emissions.
save space onvessels.
Value chain category:
Shipping Port (GE)) Port —~ Cargo & Warehousing / —— Other Industries in Waterborne
— Technologies Infrastructure Technologies #H Terminal Operators —— and around the Port =~<Transportation

Sources: Company websites228. 243, 244,245,246, 247, Eyropean Institute of Innovation & Technology (2022)233
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Sector opportunities - Water Management

Definition

Water managementcovers services and infrastructure required
for the water usage cycle: (1) water supply, which
encompasses water collection (collecting and storing
freshwater and groundwater), desalination (removing saltand
other minerals dissolved in water), water purification (reducing
the concentration of contaminants) and water distribution
(delivering water to the premises of consumers); (2) sewage,
which consists ofoperating sewer systems or sewage treatment
facilities thatcollect, process and dispose of sewage; (3) waste
treatment, which consists of capturing and processing solid or
non-solid waste (e.g. microplastics), operating ocean floor
landfills and disposing of and storing radioactive nuclear waste;
and (4) water decontamination, which consists ofremoving
any damaging substances in the water that cannot be dealt with
by waste treatmentactivities, such as oil spills and other forms
of pollutionin oceans, seas and coasts®.

Green transition

Green water managementcentres on actions to prevent
and/or repair the damage causedto our water sources by
pollution or contamination. This includes implementing
stricter control measures, reducing pollution atthe source and
improving wastewater treatmentprocesses to ensure discharge
limits are known and respected. It includes efforts to achieve
carbon neutrality across all sector activities by reducing
energy usage attreatmentplants and developing new, cleaner
technologies, as well as efforts to engage in and promote a
more sustainable and responsible use of water. Desalination is
a vital componentof sustainable water management, as it can
supplementfreshwater stocks and shore up supplyas demand
increases. Water managementcan also foster sustainabilityby
recovering saltand otherbyproducts such as sewage sludge
and converting them into other valuable resources, boosting
sector circularity®?.

Value chains

NON-EXHAUSTIVE

Water Water
*
Inputs De contam ination Water Supply Customers Sewage & Waste Treatment Decontaminatio

Decontamination of
oil spills and gas
leaks

Water
collection

Decontamination of

other w ater hazards|

(e.g.chemicals and
nutrients)

Note: *Infrastructure inputs include services associated with the construction, supply, operation and logistics of treatment plants, sewage plants,

Sewage

Sew age grid Sew age
& canals treatment .
The cycle begins

again w ith the
Waste Treatment same

decontamination
Ocean w aste Waste o
\ activities
collection treatment

El Phases of the value chain EEM \Water Management subsectors
Other VC sectors/subsectors

desalination facilities, etc.; Equipment inputs include filters and materials for sewers, water filters, sponges and robots for decontaminating water, etc.

Sources: European Commission (2022)%; Technavio (2021)248; PwC Analysis
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Sector opportunities - Water Management

Key innovations and technologies
. Bluelnvest ‘ Other examples

Innovation ' Description Value proposition Examples

Using advances in nanotechnologyto develop Nanocomposite membranes provide higher

filtration membranes thatremove hard-to- flux, permeabilityand selectivity than
Advanced capture micropollutants, oradvance biological conventional solutions. Together with natural Nanoseen®®
filtration?* filtration, using bacteria to purify waterwhile  and self-cleaning filters, new advancements | ji;ig25
converting energy from oxidation into contribute to energy-saving and cost-effective
Y electricity. water filtration.
Using Al, IoT sensors and advanced meters to SeaTopic SAS
automaticallymeasure water qualityand Improves decision-making and efficiencyin WOLA
Digital water ~ quantity; geographical information systems water utility companies bymaking itpossible
management (GIS), digital twins and AR/VR to visualise and to monitorand identify toxicity levels and PipePredict®?
29 model situations across the watercycle; and  detect pollution episodes in the water, thereby PHERAGZS
E% 5G, blockchain and the cloud to ensure speed enhancing safetyand sustainability. S G
and data security. GoAigua®*
Techniques thatincrease the energyefficiency Grino2®
of existing desalination plants byintegrating ~ Decreases energycosts associated with rno
Novel_ . renewable energies like solar power, desalination (currently25% of the world’s Venturi Brine
desall'natlorz\m implementing brine diffuserstoreducetoxic ~ water managementenergyuse)and make
techniques®™ ine discharges and applying alternative desalination more accessible and easier to Desolenator
foﬂ desalination techniques/solutions like wave- implementin differentregions. Ecos
=g powered desalination buoys.

More economical and ecological ways totreat pPYROCHAR?®

Energy . Technologies thathelp treatsewage sludge and dispose of sewage sludge while creating
production and convert itinto other resources such as added value. thereby contributing to a circular  H TCycle?®
from phosphorus, fuel, nutrients, activated carbons ’ y 9

economy. This wastewater could replace 25% cNEW26!
of nitrogen and 15% of phosphorus used to _
fertilise agricultural land, as well as15% ofthe BioQuest

wastewater for water treatment, soil remediation materials,
byproducts®”  piochar (biomass-derived charcoal)and

"@}@ synthesis gas (syngas). water used to irrigate the world’s farmlands28, Alliance
:lveav;tewater Novel methods forreducing sludge from These technologies require less space and Veolia Water
treated wastewater, such as thermal less wastewater than traditional methods, Technologies
treatment . . . ; 262
257 hydrolysis, microbial fuel cells (MFC) produce less sludge, use the sludge thatis
methods ! .
technology, solar photo catalysis and natural  produced for energy production, generate TerraNova
'@?@ wastewatertreatmenttechnologies. more biogas and/or pollute less. energy?®
Microplastic i i iti Puroceans
reduc‘t)ion Innovative solutions such as buoys and filters Reduces pollution and improves conditionsfor Technology

ocean biodiversity, increases waterqualityand sijg
facilitates waste cleaning ata lower cost and

higher efficiency than currentsolutions. Pharem
Biotech

solutions2*  thatcapture and reduce the quantity of
é microplastics in the oceans.

Oil spill ) ) Foru-Solution
remediation  The useof methods like magneticsoap, New methods are designed to remove oil from =V

techniques2s autonomousrobots and ultra-absorbent . ) ; .
q sponges to clean up oil spills around the world. the water as quickly and efficiently as possible. giyoREM

M (Tiirkiye)2%
Value chain cateaory: Water Supply II'EQ Water Supply @Desalination @ Sewage Waste Treatment \V/ Remediation &
gory: (Filtration) o (Distribution) & 9 & Disposal == Decontamination

Sources: StartUs Insights (2022)249; Company websites?250. 251,252, 253, 254, 256, 259, 260, 261, 262, 263, 266 \\/ or|d Bank, Viola (2020)255; NetSol Water Solution Pvt (2022)257; Mowbray (2022)258; Wear,
Acufia, McDonald, & Font (2021)264; Goodier (2022)265
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Methodology

Methodology

A 3-step methodologywas generallyapplied to the Investor
Report(see Figure A.1.1).

Fig. A.1.1: Methodology for the Investor Report

Primary data Secondary data

Scope definition gathering and

treatment

gathering and
ELEWAIS

1. Scope definition

The Bluelnvestsectors were defined based on EU and
international official classifications and technologytypes,
ensuring consistencyand comparabilityacross 10 separate but
interconnected sectors. A perspective on sustainabilitywas
provided in the green transition of each sector snapshot,andin
considering its keyinnovations and sample technologies.

In terms of geographical scope, the reportprimarilyfocuses on
the EU territory, including where relevant, the outermost
regions.

Deskresearch and feedback from investors and experts were
used to identify and map potential blue economyinvestors.

2. Primary data gathering and treatment

The investorsurvey in Chapter 3 targeted angel/private
investors,assetmanagers/fund managers, assetowners and
family offices, banks, enterprises/corporations (mainlythose
involved in inorganic growth), incubators/accelerators, national
promotional banks, private equities and venture capitals.

The respondents come from an original pool of 300 investors
that had been contacted based on their previous engagement
with Bluelnvestand stated interestin investing in the blue
economy. This mapping ofinvestor profiles for the survey was
complemented bydesktop research on investors with relevant
profiles (e.g. venture capital, private equity, assetmanagers,
family offices, etc.) and portfolios (previous investments in any
of the 10 sectors).

The investor survey was conducted between Augustand
October 2022. 87 entities from 21 out of 27 EU countries and 6
other countries (including the UK, Norway and the USA)
responded to the survey.

79% of survey respondents are based in Europe. All
respondents were found to have a positive allocation ofassets
in Europe. In terms of industry, 44% of responses come from
venture capital, 14% from private equity and 13% from the
assetmanagementindustry. The restconsistofbanks,
enterprises,andincubators.

The survey results are limited bythe size of the sample and
the unequal distribution ofinvestor types (44 % of responses
come from venture capital).

For the analysis, responses were assumed to fairly and
adequatelyrepresentthe views of the investors participatingin
the survey. The investor survey was divided into 6 categories
of questions: (1) Profile, (2) Strategy, (3) Interest & Drivers,
(4) Barriers, (5) Opportunities and (6) Investment Criteria. It
had 34 questions in total.

The first two categories focused on the respondent’s
organisation and investmentstrategies. Categories (3) to (6)
directed attention towards the blue economyand considered
responses onlyfrom investors who had invested in blue
economysectors in the pastand/orplannedtodo soin future
(76 responses).

Level Single-choice options

0 We hav e not invested in the blue economy and we hav e no interest in
investing in future

1 We hav e previously invested in the blue economy, but no longer
investinitand have no further plans to do so in future

2 We hav e not invested in the blue economy, but we might or plan to do
soin future
3 We have invested in the blue economy in the last 3-5 years and will

continue to invest in future

The survey considered investmentdrivers, barriers,
opportunities and decision-making criteria. The results
representthe respondents’ ranked perceptions on key drivers,
barriers, sector potential, and investmentcriteria.

The data has mostlybeen analysed in an aggregate manner.
Partial responses to the survey were removed from the
response pool,and only respondents who completed the
survey fully have beenincluded.

Primary data has been complemented byinvestorand expert
interviews to cover the topics within this chapter.

3. Secondary data gathering and analysis

The “Sector opportunities” chapter ofthe report provides an
overview of the 10 sectors. It covers the definition,green
transition, value chain and maininnovations ofeach sector.
The following disclaimers applyto all sectors:

« Value chains — All value chains are defined on the basis of
expert interviews and deskresearch;

* Innovations — The examples presented come
predominantlyfrom EU countries with some exceptional
examples from third countries when case studies are
relevant to showcase;

The approach to data gathering and analysis comprised of
desktop research and expertinterviews. When treating
sources, prioritywas given to EU-funded research and
publications and accredited international sources, followed by
companyand organisational websites.
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Methodology

Selectionand analysis of deals

The chapter “EU blue economyinvestmentecosystem for
innovation”, analysed a database offinancial deals involving
EU companiesin the period of January 2000 to February 2023.

Data was sourced from CB Insights,a commercial market
intelligence database thatis updated on a regularbasis
through "reliable machine learning to crawl, classifyand extract
millions ofinsights from unstructured documents from openly
available marketdata*, analystintelligence and experts input".

In selecting blue economydeals from the database, the
following approach was taken:

initial assumption thatthe commercial database has been
quality controlled and cleaned for duplicates.

definition of a setof 70+ key words covering the 10 blue
economysectors in focus in this report

inclusion ofenabling technologies relevantto blue economy
value chains, as illustrated in this reportunder"sector
opportunities”

exclusion of companies with a singular focus on oil &gas,
with the exception of relevant solutions with multiple
offshore applications thatmay also applyto oil & gas

deals notcovered by the abovementioned filters were not
included

deals from pre-seed to IPO stage across all companysizes
were analysed. Stock markettransactions were not
considered.

the methodologyand assumptions described accepta
small margin of error and variation on the sectors mapped.

Note: *CB Insights
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Glossary

Glossary

O aac

AFI
AGV
Al
AIS
AM
AR

® =

Blue SOS
® cap
CAGR
CEF
CF
CFP
CGT
Cco,
®
EEZ
EIB
EIF
EMFAF
EMODnet
ERDF
ESF+
ESG
ESPO
ETA
EU
EU-27
EU-ETS

EUMOFA

® rro
FCS

FTSE
EMCS

GHG

GIS

GRI

GT

GVA

GW

® nac
HoReCa

HPC

HR

IFDC
Taxonomy

IMO
IMTA
loT

Aquaculture Advisory Council
Alternative Fuels Infrastructure
Automated Guided Vehicle

Artificial Intelligence

Automatic Identification Systems
Additive Manufacturing

Augmented Reality

Blue Economy

Blue Sustainable Ocean Strategy
Computer-aided design

Compound Annual Grow th Rate
Connecting Europe Facility

Cohesion Fund

Common Fisheries Policy
Compensated Gross Tonnage

Carbon Dioxide

European Commission

Exclusive Economic Zone

European Investment Bank

European Investment Fund

European Maritime, Fisheries and Aquaculture Fund
The European Marine Observation and Data Netw ork
European Regional Development Fund
European Social Fund+
Environmental, Social, Governance
European Sea Ports Organisation
Estimated Time of Arrival

European Union

The 27 European Union countries
EU's Emissions Trading System
European Market Observatory for fisheries and
aquaculture

Food and Agriculture Organisation
Favorable Conservation Status
Financial Times Stock Exchange Environmental
Markets Classification System

Good Environmental Status
Greenhouse Gas

Geographical Information Systems
Global Reporting Initiative

Gross Tonnage

Gross Value Added

Gigaw att

Heat & Cooling

Hotels, Restaurants, and Catering
High Performance Computing

Human Resources

International Development Finance Club Taxonomy

International Maritime Organisation
Integrated multi-trophic aquaculture
Internet Of Things

Cont. }

Acronym Definition

loUT
IP
IPCH
IUU
3 KWh
LCOE
LDCs
LIFE
LNG
LRIT

@ wmaa

MANPs
MARPOL

MFC
MPAs
MS
MSC
MSFD
MSP
MW
® nato
NBS
NGO
NOXx
NPB

NUTS 1
NUTS 2

NUTS 3

® onc
OECD

omMC
ONCV
OTA

® rPers

PE

® rep

R&D +1

ROI
Ro-Ro
ROVs

® sare

SASB
SBE
SDGs

Internet of Underw ater Things

Intellectual Property

Import Project of Common European Interest
llegal, Unreported or Unregulated

Kilow att hour

Levelized Cost Of Energy

Least-Developed Countries

L'Instrument Financier pour I'Environnement
Liquified Natural Gas

Long-range ldentification and Tracking
Mergers & Acquisitions

Multiannual National Strategic Plans

International Convention for the Prevention of Pollution
from Ships

Microbial Fuel Cells

Marine Protected Areas

Member State

Marine Stew ardship Council
Marine Strategy Framew ork Directive
Marine Spatial Planning

Megaw att

North Atlantic Treaty Organisation
Nature Based Solution
Non-Governmental Organisation
Nitrogen Oxides

National Promotional Bank

Nomenclature of Territorial Units for Statistics - major
socio-economic regions

Nomenclature of Territorial Units for Statistics - basic
regions for the application of regional policies

Nomenclature of Territorial Units for Statistics - small
regions for specific diagnoses

Other Dry Cargo

Organisation for Economic Co-operation and
Development

Open Method of Coordination

Other Non-cargo Carrying Vessels
Online Travel Agency

Photobioreactors

Private Equity

Research & Development

Research & Development and Innovation
Recirculating aquaculture systems
Renew able Energy Directive

Return On Investment

Roll-on, Roll-off

Remotely operated vehicles
Responsible Research and Innovation
Simple Agreement for Future Equity
Sustainability Accounting Standards Board
Small-Business Enterprise

Sustainable Development Goals
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Glossary

Acronym Definition

SIDS
SMEs
SOLAS
SOx

STCW

SUP

TEU

TWh
UK
UN

UNCTAD
UNDP
UNEP FI

us
usv
uuv

vC
VDS
VME
VMS

VR

D we

WFD

Small Island Developing States

Small and medium-sized enterprises

International Convention for the Safety of Life at Sea
Sulphur Oxides

International Convention on Standards of Training,
Certification and Watchkeeping

Single Use Plastic

Tw enty-foot Equivalent Unit
Teraw att-hours

United Kingdom

United Nations

United Nations Conference on Trade and
Development

United Nations Development Programme
United Nations Environnent Programme Finance
Initiative

United States

Unmanned Surface Vehicles
Autonomous Underw ater vehicle
Venture Capital

Vessel Detection Service

Vulnerable Marine Ecosystem

Vessel Monitoring Systems

Virtual Reality

World Economic Forum

Water Framew ork Directive

AN OCEAN OF OPPORTUNITIES

76






References

References
Cont. }

ID Reference

UNRIC. (2022).Blue Economy: oceans as the next great economic frontier. Retrieved January 05, 2023, fromhttps://unric.org/e n/blue-
economy-oceans-as-the-next-great-economic-frontier/

2 The Global Goals Organisation. (n.d.). Life Below Water. Retrieved fromhttps://www.globalgoals.org/goals/14-life-below-water/
European Commission. (2012). COM/2012/0494 final. Retrieved December 15, 2022, fromhttps://eur-lex.europa.eu/legal-

3 content/EN/TXT/?uri=CELEX%3A52012DC0494
European Commission. (2021). COM/2021/240 final. Retrieved September 01, 2022, fromhttps://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A52021DC0240
European Commission. (2022). The EU Blue Economy Report. Retrieved September 15, 2022, from https://op.europa.eu/en/publication-
detail/-/publication/156eecbd-d7eb-11ec-a95f-01aa75ed71a1

6 OECD. (2016). The Ocean Economy in 2030, OECD Publishing, Paris, Retrieved September 15, 2022, from
https://doi.org/10.1787/9789264251724-en

7 European Commission. (n.d.). Unsustainable finance in the blue economy. Retrieved September 23, 2022, from

https://op.europa.eu/en/publication-detail/-/publication/2c390547-2a1b-11eb-9d7e-01aa75ed71a1

High Level Panel for a Sustainable Ocean Economy. (n.d.). A Sustainable Ocean Economy for 2050 | Approximating its Benefits and
8 Costs. Retrieved September 27, 2022, fromhttps://oceanpanel.org/w p-content/uploads/2022/05/Ocean-Panel_Economic-
Analysis_FINAL.pdf

European Commission. (n.d.). EU Blue Economy Observatory. Retrieved September 23, 2022, fromhttps://blue-economy-

9

observatory.ec.europa.eu/eu-blue-economy-maps_en

European Commission. (2020). Blue indicators online dashboard. Retrieved January 19, 2023, from
10 T '

https://blueindicators.ec.europa.eu/access-online-dashboard

The SDG Financing Lab, OECD Initiative. (2019). Aid allocation per United Nations Sustainable Development Goal. Retrieved September
1 01, 2022, fromhttps://sdg-financing-

lab.oecd.org/explore?country=All%20providers&distribution=providers&finance=commitment&from=2019&oda=true&oof =true&other%20p
rivate%20flow s=true&private %20grants=true&target=All%20Recipients &0=2019

United Nations | Department of Economic and Social Affairs. (2021). UN/DESA Policy Brief #102: Population, food security, nutrition and
12 sustainable development. Retrieved January 19, 2023, fromhttps://www.un.org/development/desa/dpad/publication/un-desa-policy-brief-
102-population-food-security-nutrition-and-sustainable-development/

OECD and IEA. (2011). OECD Green Grow th Studies | Energy. Retrieved January 19, 2023, from

1 https://www.oecd.org/greengrow th/greening-energy/49157219.pdf

w

World Bank Group. (2016). Blue Economy Development Framew ork. Retrieved January 19, 2023, from

1 https://thedocs.worldbank.org/en/doc/446441473349079068-0010022016/original/AMCOECCBIueEconomy DevelopmentFramew ork.pdf

H

UNCTAD. (2021). Advancing the potential of sustainable ocean-based economies: trade trends, market drivers and market access.
15 Retrieved January 19, 2023, fromhttps://unctad.org/w ebflyer/advancing-potential-sustainable-ocean-based-economies-trade-trends-
market-drivers-and

The World Bank. (2021). GDP per capita (constant 2015 US$) - European Union. Retrieved January 19, 2023, from

1 https://data.w orldbank.org/indicator/NY .GDP.PCAP.KD?end=2021&locations=EU&start=1970

o

17 CFl (2022). Engel's Law . Retrieved January 19, 2023, fromhttps://corporatefinanceinstitute.com/resources/economics/engels -law/

UN Environment Programme's Sustainable Blue Economy Finance Initiative (UNEP FI SBE). (2021). Turning the Tide: How to finance a
18 sustainable ocean recovery. Retrieved September 01, 2022, from https://medblueconomy platform.org/w p-
content/uploads/2021/03/2021_turning-the-tide-guidance_un-environment-programme.pdf

19 OECD. (n.d.). Ocean shipping and shipbuilding. Retrieved September 23, 2022, from https://www.oecd.org/ocean/topics/ocean-shipping/
USGS. (n.d.). Coral Reefs are Critical for Risk Reduction & Adaptation. Retrieved September 12, 2022, from

20 https://www.usgs.gov/new s/national-new s-release/coral-reefs-are-critical-risk-reduction-adaptation

21 Surrey Board of Trade. (2021). Creating Businesses and Jobs w ith the Blue Economy. Retrieved January 19, 2023, from
https://businessinsurrey.comiv p-content/uploads/2021/03/BLUE-ECONOMY .pdf

22 National Ocean Service. (2021). How much w ater is in the ocean? Retrieved September 01, 2022, from

https://oceanservice.noaa.gov/facts/oceanwater.html

AN OCEAN OF OPPORTUNITIES 78



References

Cont. p

ID Reference

2 United Nations. (n.d.). 5 reasons you should care about our ocean. Retrieved October 12, 2022, fromhttps://www.un.org/en/des a/5-
reasons-you-should-care-about-our-ocean

24 NASA - Earth Observatory. (2016). Oxygen Factories in the Southern Ocean. Retrieved October 12, 2022, from
https://earthobservatory.nasa.gov/images/87465/oxygen-factories-in-the-southem-ocean

United Nations. (2017). Factsheet: Biodiversity. Retrieved September 01, 2022, from
https://sustainabledevelopment.un.org/content/documents/Ocean_Factsheet_Biodiversity.pdf

w

2

(3

26 F.Johansen, D., & A.Vestvik, R. (2020, February). The cost of saving our ocean - estimating the funding gap of sustainable development
goal 14. Marine Policy. Retrieved November 30, 2022, fromhttps://doi.org/10.1016/j.marpol.2019.103783

27 European Commission. (2018). Investment platformrecommendation. Retrieved September 15, 2022, from
https://w ebgate.ec.europa.eu/maritimeforum/en/node/4226

Friends of Ocean Action. (2020). The Ocean Finance Handbook. Retrieved September 01, 2022, from

28 https://www3.weforum.org/docs/WEF_FOA_The_Ocean_Finance_Handbook_ April_2020.pdf
European Commission. (n.d.). Public investments in the EU Blue Economy. Retrieved November 24, 2022, from

29 https://op.europa.eu/en/publication-detail/-/publication/d3e77637-a963-11eb-9585-01aa75ed71a1/language-en. Retrieved March 3,
2023, fromhttps://climate.ec.europa.eu/eu-action/funding-climate-action/innovation-fundAvhat-innovation-fund_en. Retrieved March 3,
2023, fromhttps://eic.ec.europa.eu/about-european-innovation-council_en

30 European Commission. (n.d.). The 2030 Agenda for Sustainable Development and the SDGs. Retrieved September 15, 2022, from

https://ec.europa.eu/environment/sustainable-development/SDGs/index_en.htm

LY European Commission. (n.d.). EU's implementation of the Sustainable Development Goals (SDGs). Retrieved September 15, 2022, from
Environment: https://ec.europa.eu/environment/sustainable-development/SDGs/implementation/index_en.htm

European Commission. (n.d.). A European Green Deal - Striving to be the first climate-neutral continent. Retrieved October 14, 2022,

3 fromhttps://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal_en

N

European Commission (2021, September 29). Restore Our Ocean and Waters by 2030. Retrieved September 15, 2022, from Ocean and
33 Fisheries: https://oceans-and-fisheries.ec.europa.eu/new s/restore-our-ocean-and-waters-2030-communication-missions-published-2021-
09-29 _en

34 UN Environment Programme - Finance Initiative. (n.d.). The principles - Sustainable Blue Finance. Retrieved September 15, 2022, from:
https://www.unepfi.org/blue-finance/the-principles/

UN Environment Programme's Sustainable Blue Economy Finance Initiative (UNEP Fl SBE). (2021). Rising Tide: Mapping Ocean
35 Finance for a New Decade Retrieved September 01, 2022, from https://www.unepfi.orgvordpressivp-
content/uploads/2021/02/The_Rising_Tide-Mapping_Ocean_Finance _for_a_ New _Decade.pdf

European Commission. (2022). EU taxonomy for sustainable activities. Retrieved November 10, 2022, from

36 https://finance.ec.europa.eu/sustainable-finance/tools-and-standards/eu-taxonomy-sustainable-activities_en
Credit Suisse. (2020). Investors and the Blue Economy. Retrieved September 15, 2022, fromhttps://www.credit-

37 suisse.com/media/assets/microsite-ux/docs/2021/decarbonisingyourportfolio/investors-and-the-blue-economy-en.pdf
Impact Invest. (2023). Ocean funds: diving into a $24trn ‘blue’ economy. Retrieved 05 January 2023, fromhttps://impact-
investor.com/ocean-funds-diving-into-a-24trn-blue-economy/

38 FAO Fishery Resources and Environment Division. (1992). Guidelines for the Promotion of Environmental Management of Coastal
Aquaculture Development. Retrieved September 15, 2022, fromhttps://www.fao.org/3/T0697E/t0697e02.htm

39 Funge-Smith, S., & Phillips, M. J. (2001). Aquaculture Systems and Species. Retrieved September 15, 2022, from
https://www.fao.org/3/ab412e/ab412e07.htm

40 Aquaculture Stew ardship Council Foundation. (n.d.). What is aquaculture? Retrieved September 15, 2022, fromhttps://www.asc-

aqua.org/aquaculture-explained/w hy-is-aquaculture-important/w hat-is-aquaculture/

European Commission, Directorate-General for Maritime Affairsand Fisheries. (2021). A new strategic vision for sustainable aquaculture
41  production and consumption in the European Union : blue farming in the European Green Deal. Retrieved November 29, 2022, from
https://op.europa.eu/en/publication-detail/-/publication/e8bd0eb1-093a-11ec-b5d3-01aa75ed71a1

42 SeaChoice. (n.d.). Aquaculture Methods. Retrieved February 9, 2023, fromhttps://www.seachoice.org/info-
centre/aquaculture/aquaculture-methods/

Marvin, H. J., Asselt, E v., Kleter, G., & Meijer, N. (2020). Expert driven methodology to assess and predict the effects of drivers of
43 change on vulnerabilities in a food supply chain: Aquaculture of Atlantic salmon in Norw ay as a show case. Trends in Food Science &
Technology(103). https://doi.org/10.1016/.tifs.2020.06.022

44  Expert Interview s

Global Seafood Alliance. (2021). Disruptive technologies for aquaculture, part 1. Retrieved October 15, 2022, from

4 https://www.globalseafood.org/advocate/disruptive-technologies-for-aquaculture-part-1/

(3]

AN OCEAN OF OPPORTUNITIES 79



References

Cont. p

ID Reference

46 Hyland, G. (2013). Gender Reversal in Tilapia Fish to Increase Production. Retrieved October 15, 2022, from
https://thefishsite.com/articles/gender-reversal-in-tilapia-fish-to-increase-production

(=]

47  Xelect-Genetics. (n.d.). Homepage. Retrieved October 15, 2022, fromhttps://xelectgenetics.conV

48 AquaFAANG. (n.d.). Homepage. Retrieved October 15, 2022, from https://www.aqua-faang.eu/

49 Benchmark Genetics. (n.d.). Homepage. Retrieved November 10, 2022, fromhttps://www.bmkgenetics.com/
50 TIL-Aqua. (n.d.). Homepage. Retrieved November 19, 2022, fromhttps://www.til-aqua.con/

51 The Insight Partners. (2021). Europe Aquaculture Market to 2027. Retrieved September 15, 2022

52 Gupta, S., Gupta, A., & Hasija, Y. (2022). Transforming loT in aquaculture: A cloud solution. In Al, Edge and loT-based Smart Agriculture
(pp-517-531). Retrieved October 15, 2022, from https://www.sciencedirect.convscience/article/pii/lB9780128236949000207

EUMOFA. (2023). Blue Bioeconomy Report. Retrieved January 20, 2023, from
53 https://www.eumofa.eu/documents/20178/84590/blue+bioeconomy+report+2022+final.pdf/eb889d94-74a6-2¢c15-e136-
4d2204118c6a?t=1673441855108

54 BioSort. (n.d.). Homepage. Retrieved October 15, 2022, fromhttps://www.biosort.no/?lang=en

55 Economist Impact. (2022). Satellite technologies can help drive aquaculture grow th. Retrieved October 15, 2022, from
https://impact.economist.com/ocean/biodiversity -ecosystems-and-resources/satellite-technologies-can-help-drive-aquaculture-growth

56 Cordis. (n.d.). Supportto Aquaculture and Fishery Industry. Retrieved October 15, 2022, fromhttps://cordis.europa.eu/project/id/607155

57 Planetek Italia. (n.d.). eosai: eo services for aquaculture sector. Retrieved November 19, 2022, from
https://www.planetek.it/eng/projects/eosai_eo_services_for_aquaculture_sector

58 MMC First Process. (n.d.). Homepage. Retrieved November 10, 2022, from https://www.mmcfirstprocess.cony

59 The Portugal New s. (2021). Oral vaccines for fish. Retrieved October 15, 2022, fromhttps://www.theportugalnews.com/new s/2021-04-
24/oral-vaccines-for-fish/59508

60 MSD Animal Health. (2022). Aquaculture Products. Retrieved November 20, 2022, fromhttps://www.msd-animal-
health.com/species/aquaculture/aquaculture-products/

61  Ynsect. (n.d.). Homepage. Retrieved September 15, 2022, fromhttp://www.ynsect.comven/
62  EniferBio. (n.d.). Homepage. Retrieved September 15, 2022, from https://www.eniferbio.fi/

63 Climaco, R. (2020, March 02). Can the ocean feed us sustainably? Medium. Retrieved November 10, 2022, from
https://medium.comy/goparity/can-the-ocean-feed-us-sustainably-29ebdb130d48

64 GOPARITY. (2021). Oceano Fresco Innovation. Retrieved November 10, 2022, from https://goparity .com/project/oceano-fresco-
inova%C3%A7%C3%A30-148

OceanWide Seaw eed ApS. (n.d.). LinkedIn Page. Retrieved December 10, 2022, fromhttps://www.linkedin.com/in/oceanwide-seaweed-

65  ps-656097241/

(3]

66 The Seaw eed Company. (n.d.). Homepage. Retrieved December 15, 2022, fromhttps://www.theseaweedcompany.conv

Innovation New s Netw ork. (2022, August 31). Is there a future for recirculating aquaculture systemtechnology and crustacean culture?
67 Retrieved November 20, 2022, fromhttps://www.innovationnew snetwork.com/future-of-recirculating-aquaculture-system-crustacean-
culture/24934/

68 Local Ocean. (n.d.). Homepage. Retrieved November 20, 2022, fromhttp://w ww.localocean.eu/
69 Lisaqua. (n.d.). Homepage. Retrieved November 20, 2022, from https://www.lisaqua.com/

Correia, M., Azevedo, I. C., Peres, H., Magalh&es, R., Oliva-Teles, A., Almeida, C. M., & Guimarées, L. (2020). Integrated Multi-Trophic
70 Aquaculture: A Laboratory and Hands-on Experimental Activity to Promote Environmental Sustainability Aw areness and Value of
Aquaculture Products. https://doi.org/10.3389/fmars.2020.00156

OpenLearn Create. (2021). The benefits and challenges to IMTA. Retrieved November 20, 2022, from
https://www.open.edu/openlearncreate/mod/page/view .php?id=176456

72 IMPAQT. (n.d.). Homepage. Retrieved November 20, 2022, fromhttps://impaqtproject.eu/

7

-

73 European Commission. (n.d.). Blue bioeconomy and blue biotechnology. Retrieved October 15, 2022, from https://oceans-and-
fisheries.ec.europa.eu/ocean/blue-economy/blue-bioeconomy-and-blue-biotechnology_en

AN OCEAN OF OPPORTUNITIES 80



References

Cont. p

ID Reference

OECD. (2011). Industrial Biotechnology and Climate Change. Retrieved October 15, 2022, fromhttps://www.oecd.org/sti/emerging-
tech/49024032.pdf

75 ScienceDirect. (2020). Photobioreactor. Retrieved October 15, 2022, fromhttps://www.sciencedirect.comvtopics/immunology -and-
microbiology/photobioreactor

Nguyen, T., Sperou, N., Su, P., & Zhang, W. (2022). Marine biorefinery: an environmentally sustainable solution to turn marine biomass
76 and processing wastesinto value-added products and profits. The Biochemist. Retrieved October 15, 2022, from
https://doi.org/10.1042/bio_2022_105

77 Algaia. (n.d.). Homepage. Retrieved October 15, 2022, from https://www.algaia.com/
78  Nutramara. (n.d.). Homepage. Retrieved October 15, 2022, fromhttps:/nutramara.convmarine-biorefinery/
79  Olmix Group. (n.d.). Plant Care. Retrieved February 27, 2023, from https://www.olmix.convplant-care

CORDIS. (2019). Tough marine-sourced enzymes ready to shake up industry. Retrieved October 15, 2022, from

8 https://cordis.europa.eu/article/id/286065-tough-marinesourced-enzymes-ready-to-shake-up-industry

o

8

-

Tailorzyme. (n.d.). Homepage. Retrieved October 15, 2022, fromhttps://tailorzyme.conV/
82 novozymes. (n.d.). Homepage. Retrieved November 29, 2022, fromhttps://www.novozymes.conven

83 Janssen, M., Wijffels, R. H., & Barbosa, M. J. (2022). Microalgae based production of single-cell protein.
https://doi.org/10.1016/j.copbio.2022.102705

Saadaoui, |, Rasheed, R, Aguilar, A., Cherif, M., Jabri, H. A., Sayadi, S., & Manning, S. R. (2021). Microalgal-based feed: promising
84 alternative feedstocks for livestock and poultry production. Journal of Animal Science and Biotechnology. https://doi.org/10.1186/s40104-
021-00593-z

85 De Oliveira, A. P., & Bragotto, A. P. (2022, December). Microalgae-based products: Food and public health. Elsevier. Retrieved March 1,
2023, fromhttps://doi.org/10.1016/j.fufo.2022.100157

86  Sophie's Bionutrients. (n.d.). Homepage. Retrieved February 27, 2023, fromhttps://sophiesbionutrients.conv

Emadodin, I, Reinsch, T., Rotter, A., Orlando-Bonaca, M., Taube, F., & Javidpour, J. (2020). A perspective on the potential of using
87 marine organic fertilisers for the sustainable management of coastal ecosystemservices. Environmental Sustainability.
https://doi.org/10.1007/s42398-020-00097-y

88 CORDIS. (2017). Algae-based fertiliser turns vegetable farming green. Retrieved October 15, 2022, from
https://cordis.europa.eu/article/id/227612-algaebased-fertiliser-tums-vegetable-farming-green

89 CORDIS. (2021). Fishery and aquaculture by-products for healthier soils. Retrieved October 15, 2022, from
https://cordis.europa.eu/project/id/101000402

90 Allmicroalgae. (n.d.). Homepage. Retrieved February 27, 2023, from https://www.allmicroalgae.con/en/agro/
91 Ficosterra. (n.d.). Homepage. Retrieved February 27, 2023, fromhttps://www.ficosterra.com/en/products -ficosterra/

92 ETIP Bioenergy. (2017). Marine Biofuels. Retrieved October 15, 2022, from
https://etipbioenergy.eu/images/ETIP_Bioenergy_Factsheet_Marine_Biofuels.pdf

-

93 BioSFerA. (s.d.). Homepage. Retrieved October 15, 2022, fromhttps://biosfera-project.eu/

GAMEIRO, D. N. (2019). Life in Bioplastic, it's More Fantastic. Retrieved October 15, 2022, fromhttps://www.labiotech.eu/in-
94 ) )

depth/bioplastics-2019-feature/

95 FlexSea. (s.d.). Homepage. Retrieved October 15, 2022, fromhttps://flex-sea.com/

Tortorella, E., Tedesco, P., Palma Esposito, F., January, G. G., Fani, R., Jaspars, M., & de Pascale, D. (2018). Antibiotics fromDeep-Sea
96 Microorganisms: Current Discoveries and Perspectives. Mar Drugs. Obtido em 1 de March de 2023, de
https://doi.org/10.3390/md 16100355

97  PharmaMar. (n.d.). Homepage. Retrieved December 22, 2022, from https://pharmamar.com/en/

98 Seagen. (s.d.). Ladiratuzumab vedotin. Retrieved November 15, 2022, from https://www.seagen.com/science/pipeline/ladiratuzuma b-
vedotin

99  Immunolab. (s.d.). Homepage. Retrieved October 15, 2022, fromhttp://immunolab.com.pl/en/

100 Biomar. (2018). Marine Cosmetic: Unexplored Potential. Retrieved October 15, 2022, from https://biomarmt.com/en/marine -cosmetic-
unexplored-potential/

101 Ignae. (s.d.). Homepage. Retrieved February 27, 2023, from https://ignae.con/

AN OCEAN OF OPPORTUNITIES 81



References

Cont. p

ID Reference

102 Body Ocean. (s.d.). Homepage. Retrieved February 27, 2023, fromhttps://bodyocean.pt/en/

103 European Commission. (n.d.). Offshore renewable energy. Retrieved October 15, 2022, from
https://energy.ec.europa.eu/topics/renew able-energy/offshore-renewable-energy_en

104 European Commission Joint Research Centre. (2020). SET Plan Progress Report. Retrieved December 10, 2022, from
https://setis.ec.europa.eu/system/files/2021-05/Offshore%20wind_0.pdf

105 European Commission. (2020). Clean Energy Transition — Technologies and Innovations Report (CETTIR). Retrieved November 15,
2022, fromhttps://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52020 SC0953&rid=1

106 Wartsila. (n.d.). Homepage. Retrieved December 10, 2022, fromhttps://www wartsila.con/

SET Wind. (2022).2nd SET Plan Implementation Plan for offshore wind. Retrieved December 10, 2022, from

107 https://setis.ec.europa.eu/systen/files/2022-04/2nd%20SET-Plan%20Implementation%20Plan%20for%200ffshore%20Wind_2022.pdf

Toulotte, M. (2022, July 08). Ten new technologies to electrify the future: Floating offshore wind and solar. Nexans. Retrieved December

10 10, 2022, fromhttps://www.nexans.com/en/nexans_blog/nexans_blog_posts/floating-offshore-wind-and-solar.html

o

Toulotte, M. (2020, September 07). Floating w ind farms rely on dynamic pow er cables. Nexans. Retrieved December 10, 2022, from
109 . . ! :
https://www.nexans.com/en/nexans_blog/nexans_blog_posts/floating-wind-farms-rely-on-dynamic-pow er-cables.html

110 Amprion. (n.d.). Homepage. Retrieved December 10, 2022, from https://www.amprion.net/index-2.html

European Commission Joint Research Centre - Clean Energy Technology Observatory. (2022). Ocean Energy in the European Union —
111 Status Report on Technology Development, Trends, Value Chains and Markets. Retrieved December 15, 2022, from
https://publications.jrc.ec.europa.eu/repository/handle/JRC130617

112 European Commission Joint Research Centre. (2018, October 30). New technologies in the ocean energy sector. Retrieved December
10, 2022, fromhttps://joint-research-centre.ec.europa.eu/jrc-new s/new -technologies-ocean-energy-sector-2018-10-29_en

113 GEPS Techno. (n.d.). Homepage. Retrieved December 20, 2022, from https://geps -techno.com/en/home/

UN Climate Technology Centre & Netw ork. (2011). Osmotic Pow er. Retrieved December 10, 2022, fromhttps://www.ctc-

1 n.org/technologies/osmotic-pow er

H

115 Sweetch. (n.d.). Homepage. Retrieved December 10, 2022, fromhttps://www.sweetch.energy/

Richter, A. (2019, June 18). Scientists fromliceland and oil nation Norw ay want to help the w orld to generate electricity fromoffshore
geothermal heat sources —a process that causes no CO2 emissions or conflicts about landscape destruction. Think Geoenergy.
Retrieved November 15, 2022 fromhttps://www.thinkgeoenergy.com/green-electricity-from-heat-under-the-sea-offshore-geothermal-
energy/

117 CeraPhi. (n.d.). Homepage. Retrieved December 10, 2022, from https://ceraphi.com/

1

o

118 IRENA. (2020). Innovation Outlook: Ocean Energy Technologies. Retrieved December 10, 2022, fromhttps://www.irena.org/-
/media/Files/IRENA/Agency/Publication/2020/Dec/IRENA _Innovation_Outlook_Ocean_Energy_2020.pdf

Alcimed. (2022, March 08). Offshore wind energy: those new technologies that disrupt the status-quo. Energy - Environment - Mobility,

1" Alcim's articles. Retrieved December 10, 2022, from https://www.alcimed.com/en/alcim-articles/offshore-wind-energy-new-technologies/

©

120 AGNES. (n.d.). Homepage. Retrieved December 10, 2022, fromhttps://www.agnespow er.com/
121 Lhyfe. (n.d.). Homepage. Retrieved February 27, 2023, from https://www.lhyfe.con/

Stevens, B., C. Jolly and J. Jolliffe (2021), "A new era of digitalisation for ocean sustainability ?: Prospects, benefits, challenges", OECD
122 Science, Technology and Industry Policy Papers, No. 111, OECD Publishing, Paris, Retrieved September 15, 2022, from
https://doi.org/10.1787/a4734a65-en

European Maritime Safety Agency (EMSA). (2022). European Maritime Safety Report (EMSAFE). Retrieved November 10, 2022, from

12 https://emsa.europa.eu/publications/item/4735-emsafe-report.html

w

124 European Marine Board. (2021). Sustaining in situ Ocean Observations. Retrieved October 20, 2022, from
https://www.marineboard.eu/publications/sustaining-situ-ocean-observations-age-digital-ocean

125 European Climate, Infrastructure and Environment Executive Agency (CINEA). (2021). Uptake of new technology for ocean observation.
Retrieved October 20, 2022, fromhttps://edepot.w ur.nl/548848

126 European Union External Action Service. (2021, December 9). Defence innovation or defence irrelevance is the choice to make.
Retrieved February 9, 2023, fromhttps://www.eeas.europa.eu/eeas/defence-innovation-or-defence-irrelevance-choice-make_en

127 The Nippon Foundation-GEBCO. (n.d.). Mapping progress. Retrieved October 24, 2022, from https://seabed2030.org/mapping-progress

Cordis. (2019). Euro-Argo Research Infrastructure Sustainability and Enhancement. Retrieved December 10, 2022, from

12 https://cordis.europa.eu/project/id/824131

o

AN OCEAN OF OPPORTUNITIES 82



References

Cont. p

ID Reference

129 Cordis. (2019). Innovative, low cost, low weight and safe floating w ind technology optimised for deep w ater wind sites. Retrieved
December 10, 2022, from https://cordis.europa.eu/project/id/815289

130 European Commission. (2022). Desalination Earth. Retrieved December 10, 2022, fromhttps://digital-
strategy.ec.europa.eu/en/policies/destination-earth

131 liad - Digital Tw in of the Ocean. (n.d.). Homepage. Retrieved December 10, 2022, fromhttps://www.ocean-win.eu/

European MSP Platform. (2018). Technical Study: MSP as a tool to support Blue Grow th. Sector Fiche: Coastal and Maritime Tourism.
132 Retrieved October 10, 2022, from https://maritime-spatial-
planning.ec.europa.eu/sites/default/files/sector/pdf/mspforbluegrowth_sectorfiche_tourism.pdf

133 European Commission, Directorate-Generalfor Internal Market, Industry, Entrepreneurship and SMEs, Transition pathw ay for tourism,
Publications Office of the European Union, 2022, https://data.europa.eu/doi/10.2873/344425

OECD and UNWTO. (2013). Aid for Trade and Value Chains in Tourism. Retrieved October 15, 2022, from
https://www.oecd.org/dac/aft/AidforTrade_SectorStudy_Tourism.pdf

The World Bank. (2018, September 26). Digital Platforms and the Future of Tourism: A World Tourism Day Celebration. Retrieved
135 December 10, 2022, from https://www .w orldbank.org/en/new s/feature/2018/09/25/digital-platf orms -and-the-future-of-tourism-a-w orid-
tourism-celebration

134

13 Interreg. (s.d.). Herit-Data: Innovative solutions to better manage tourism flow simpact on cultural and natural heritage sites through
technologies and big data. Retrieved January 12, 2023, fromhttps://herit-data.interreg-med.eu/

137 Hoomvip. (s.d.). Homepage. Retrieved January 12, 2023, fromhttps://www.hoomvip.con/
138 Kanara Sport. (n.d.). Homepage. Retrieved December 10, 2022, fromhttps://kanarasport.com/en/

139 Tourism Australia. (2018). New research confirms the potential of virtual reality for destination marketing. Retrieved December 10, 2022,
fromhttps://www.tourism.australia.com/content/dam/assets/document/1/6/y/7/t/2003897 .pdf

World Economic Forum. (2021, May 21). How virtual tourism can rebuild travel for a post-pandemic w orld. World Economic Forum.

14 Retrieved December 10, 2022, fromhttps://www .weforum.org/agenda/2021/05/covid-19-travel-tourism-virtual-reality/

o

141 Smartify. (n.d.). Partners. Retrieved January 13, 2023, fromhttps://partners.smartify.org/
142  The Amsterdam VR Company. (s.d.). Homepage. Retrieved January 12, 2023, fromhttps://www.amsterdamvrcompany.com/en/

Sabil, J. W., & Han, D.-I. D. (2020). Immersive Tourism. Breda University. Retrieved December 10, 2022, fromhttps://projects2014-

14 2020.interregeurope.eu/fileadmin/user_upload/tx_tevprojects/library/file_1624281926.pdf

w

144 SeaCoast. (n.d.). Homepage. Retrieved December 10, 2022, fromhttps://seacoast.app/en/
145 Bluelnvest. (n.d.). e-Boats Experience. Retrieved January 13, 2023, fromhttps://w ebgate.ec.europa.eu/maritimeforum/en/node/5388
146 Bluelnvest. (n.d.). Seafloatech. Retrieved January 13, 2023, fromhttps://w ebgate.ec.europa.eu/maritimeforum/en/node/5108

147 Cannes Tourist Office. (2021). Cannes' underw atereco-museum. Retrieved January 12, 2023, fromhttps://www.cannes-
destination.convcannes-underw ater-eco-museum

148 Bluelnvest. (n.d.). AlWaves BV. Retrieved January 13, 2023, from https://w ebgate.ec.europa.eu/maritimeforunven/node/5883
150 Bluelnvest. (n.d.). Plastic Playgrounds. Retrieved January 13, 2023, from https://w ebgate.ec.europa.eu/maritimeforum/en/node/ 5786

Bluelnvest. (n.d.). Costa Nostrum Sustainable Beaches. Retrieved January 13, 2023, from

14 https://w ebgate.ec.europa.eu/maritimeforum/en/node/5406

©

151 Bluelnvest. (n.d.). Xplore Blue. Retrieved January 13, 2023, fromhttps://w ebgate.ec.europa.eu/maritimeforunven/node/6857
152 Sobral, P. (2022). Oceano de Plastico (Plastic Ocean) (Vol. 124). Fundagdo Francisco Manuel dos Santos. Retrieved November 2, 2022

Omer, N. H. (2019). Water Quality Parameters. In IntechOpen, & K. Summers (Ed.), Water Quality.

153 https://doi.org/10.5772/intechopen.89657

154 European Commission. (2018). Reducing Marine Litter: action on single use plastics and fishing gear. Retrieved January 20, 2023, from
https://ec.europa.eu/environment/pdf/circular-economy/single-use_plastics_impact_assessment.pdf

National Geographic. (n.d.). Marine Pollution. Retrieved October 28, 2022, from National Geographic:

15 https://education.nationalgeographic.org/resource/marine-pollution

(3,1

156 European Parliament and Council of the European Union. (2004). Directive 2004/35/CE. Retrieved January 07, 2023, from https://eur-
lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CEL EX:32004L0035&from=en

157 OECD. (2019). Innovation and Business/Market Opportunities associated w ith Energy Transitions and a Cleaner Global Environment.
Retrieved January 07, 2023, fromhttps://www.oecd.org/g20/summits/osaka/ OECD-G20-Paper-Innovation-and-Green-Transition.pdf

AN OCEAN OF OPPORTUNITIES 83



References

Cont. p

ID Reference

158 European Commission. (n.d.). Green Transition. Retrieved January 07, 2023, fromhttps://reform-support.ec.europa.euiwhat-we-
do/green-transition_en

159 ICRI and Pdle-Relais. (2020). Mangrove Restoration: Summary of the key elements to be considered in any restoration project. Retrieved
January 07, 2023, fromhttps://icriforum.org/w p-content/uploads/2020/05/restoration-guide-eng-WEB-secured%20(1).pdf

160 The Ocean Cleanup. (n.d.). Oceans. Retrieved January 11, 2023, fromhttps://theoceancleanup.com/oceans/
161 Plastic Fischer. (n.d.). Homepage. Retrieved January 11, 2023, fromhttps://plasticfischer.com/
162 Blusink. (n.d.). Homepage. Retrieved February 10, 2022, fromhttps://www.agnespower.conm/

163 Cordis. (2016). Marine Ecosystem Restoration in Changing European Seas. Retrieved December 10, 2022, from
https://cordis.europa.eu/project/id/689518

Cordis. (2018). Emergent Marine Toxins in the North Atlantic and Mediterranean: New Approaches to Assess their Occurrence and
164 Future Scenarios in the Framew ork of Global Environmental Changes. Retrieved December 10, 2022, from
https://cordis.europa.eu/project/id/778069

165 ARTREEFS. (n.d.). Objectives. Retrieved January 07, 2023, fromhttps://www.artreefs.eu/objectives/
166 BlueBioValue. (2022). reefy. Retrieved January 11, 2023, from https://www.bluebiovalue.convstartups/reefy/

FAOQ. (2015). Capture fisheries. Retrieved February 27, 2023, fromhttps://www.fao.org/documents/card/en/c/86186b38-c918-4ff8-8b0a-

16 €a9d011458f8

~

168 UN Atlas of the Oceans. (2016). Types of fisheries. Retrieved September 10, 2022, from http://www.oceansatlas.org/subtopic/en/c/1303/

169 Freire, K. M., Belhabib, D., Espedido, J. C., Hood, L., Kleisner, K. M., Lam, V.W., . .. Pauly, D. (2020). Estimating Global Catches of
Marine Recreational Fisheries. Marine Fisheries, Aquaculture and Living Resources. https://doi.org/10.3389/fmars.2020.00012

170 Marine Stew ardship Council. (n.d.). What is sustainable fishing. Retrieved October 15, 2022, from https://www.msc.orghv hat-we-are-
doing/our-approach/w hat-is-sustainable-fishing

Tang, Y., Zhang, Y., Sun, Y., Yang, H., & Zhang, Y. (2020). Provisions for trade of fish and fish products in trade agreements in times of
171 crisis and pandemic: recommendations for negotiation and capacity building. Retrieved October 15, 2022, from
https://unctad.org/system/files/non-official-document/ditc-ted-29102020-oceans-provisions-Shangai-uni-1.pdf

172 World Economic Forum. (2020). New research reveals the true extent of corruption in fisheries. Retrieved October 15, 2022, from
https ://www .w eforum.org/agenda/2020/05/heres -what-we-know -about-corruption-in-fisheries/

173 Cordis. (2022). Smart tech for more sustainable seas. Retrieved December 10, 2022, fromhttps://cordis.europa.eu/article/id/4 28610-
smart-tech-for-more-sustainable-seas

Seafood Harvesters of America; National Marine Fisheries Service (NOAA Fisheries); Conservation X Labs; Schmidt Marine; Alaska
Ocean Cluster. (2021). Technological Advancementin Our Fisheries: Innovation Priorities and a Path Forw ard. Retrieved December 10,

174 2022, from
https://static1.squarespace.com/static/5e7e22d7010b8d2f83127769/t/6260517550f1e73a47a8af1e/1650479484105/2021_TechReport.p
df

175 European Commission. (2022, June 1). Tow ards more sustainable fishing in the EU: state of play and orientations for 2023. Retrieved
November 3, 2022, from https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:52021DC0279

Bluelnvest. (n.d.). SafetyNet Technologies. Retrieved December 10, 2022, from

17 https://w ebgate.ec.europa.eu/maritimeforum/en/node/6547

(=]

177 BlueBioValue. (2022). Resqunit. Retrieved January 12, 2023, fromhttps://www.bluebiovalue.convstartups/resqunit/
178 Sealive. (n.d.). Homepage. Retrieved January 12, 2023, fromhttps://sealive.eu/

EEA Grants. (2021). The E-REDES projectis implementing an unprecedented pilot study, w here fishing nets are made froma
179 biodegradable resin. Retrieved January 12, 2023, from https://www.eeagrants.gov.pt/en/programmes/environment/new s/biodegradab le-
fishing-nets-sustainability-and-efficiency/

Environmental Defense Fund. (n.d.). This is the high-tech future of fishing. Retrieved November 10, 2022, from
180 ) . o
https://www.edf.org/oceans/high-tech-future-fishing

Ortiz, R. (2019, November 14). How technology can help transformthe fishing industry. GreenBiz. Retrieved December 10, 2022, from

18 https://www.greenbiz.convarticle/how -technology-can-help-transform-fishing-industry

-

182 IUU Watch. (2019). EU Fisheries Control System factsheet - Remote Electronic Monitoring. Retrieved December 10, 2022, from
http://www.iuuw atch.euiv p-content/uploads/2019/06/Remote-Eectronic-Monitoring. pdf

NOAA Fisheries. (n.d.). Electronic Monitoring Explained. Retrieved December 10, 2022, from

18 https://www fisheries.noaa.gov/insight/electronic-monitoring-explained

w

AN OCEAN OF OPPORTUNITIES 84



References

Cont. p

ID Reference

184 OECD. (2017). Aninventory of new technologies in fisheries. Retrieved December 10, 2022, from
https://www.oecd.org/greengrow th/GGSD_2017_Issue%20Paper_New %20technologies %20in%20Fisheries_ WEB.pdf

F&T Portal. (2021). Digital Supply Chain Tracing Tool for Seafood Products. Retrieved December 10, 2022, from
185 https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/horizon-results-
platform/14586;keyw ord=Digital%20Supply %20Chain%Z20Tracing%20Tool%20for%20Seafood%20Products.;isExactMatch=false

186 Lehikoinen, T. (2018). Fishing in Finland Means Food Traceability is On the Menu. IBM. Retrieved January 12, 2023, from
https://www.ibm.com/blogs/think/2018/07/fishing-and-blockchain/

187 European Fisheries Control Agency. (n.d.). New technologies for Maritime Surveillance. Retrieved December 10, 2022, from
https://www.efca.europa.eu/en/content/new -technologies-maritime-surveillance

188 Bluelnvest. (n.d.). Topview srl. Retrieved December 10, 2022, from https://w ebgate.ec.europa.eu/maritimeforumven/node/4694
189 Marexi. (n.d.). TEDEPAD. Retrieved January 12, 2023, from https://marexi.conven/tedepad/

The fish site. (2022, September 03). Novel tech helps detect roundw orms in fish fillets. The fish site. Retrieved January 12, 2023, from
https://thefishsite.convarticles/novel-tech-helps-detect-roundw orms-in-fish-fillets

191 Technavio. (2020). Global Shipbuilding Market 2021-2025. Retrieved October 15, 2022

192 The Business Research Company. (2021). Ship And Boat Building And Repairing Market Global Briefing 2021. Retrieved October 15,
2022

193 |BISWorld. (2020). Global Ship & Boat Building. Retrieved October 15, 2022

19

o

194 Rahman, A., & Karim, M. M. (2015). Green Shipbuilding and Recycling: Issues and. International Journal of Environmental Science and
Development, 838-842. https://doi.org/10.7763/IJESD.2015.V6.709

195 Collins, J., Broggiato, A., & Vanagt, T. (2018). Blue Biotechnology. In Building Industries at Sea: ‘Blue Grow th’and the New Maritime
Economy (pp.39-71). Retrieved October 15, 2022, from https://www.riverpublishers.com/pdf/ebook/chapter/RP_9788793609259C2.pdf

196 J.Spaniol, M., & J.Row land, N. (2022). Anticipated innovations for the blue economy: Crow dsourced predictions for the North Sea
Region. Marine Policy. https://doi.org/10.1016/j.marpol.2021.104874

197 Fassmer. (n.d.). Experts for fibre-composite technology. Retrieved December 10, 2022, fromhttps://www.fassmer.de/en/composite-
technology/products

198 Tribo Blend. (n.d.). Industrial Applications. Retrieved December 10, 2022, from https://triboblend.convindustries/

199 Navantia. (n.d.). Shipyard 4.0: Digital Tw in. Retrieved December 10, 2022, fromhttps://www.navantia.es/en/navantia-4-0/shipyard-4-
O/digital-tw in/

200 DNV. (2022). Maritime Forecastto 2050. Retrieved December 10, 2022, fromhttps://www.dnv.com/maritime/publications/maritime -
forecast-2022/fuel-mix-scenarios.html

201 StartUs Insights. (n.d.). 5 Top Augmented & Virtual Reality Solutions Impacting The Shipbuilding Industry. Retrieved December 10, 2022,
fromhttps://www.startus-insights.com/innovators-guide/5-top-ar-vr-startups-out-of-75-in-s hipbuilding/

202 Syroco. (n.d.). Syroco Efficientship. Retrieved December 10, 2022, fromhttps://syro.co/en/efficientship/

203 Praveen, B. (2021, October 13). Augmented Reality, a game-changer for Shipbuilding. Medium. Retrieved December 10, 2022, from
https://medium.com/@praveen_23424/augmented-reality-a-game-changer-for-shipbuilding-f6a4 1b44a9bc

204 PTC. (n.d.). Vuforia: Market-Leading Enterprise AR. Retrieved December 10, 2022, fromhttps://www.ptc.conven/products/vuforia

205 TWI. (n.d.). What is additive manufacturing? Definition, types and processes. Retrieved December 10, 2022, from https://www.twi-
global.com/technical-know ledge/faqsiw hat-is-additive-manufacturing

DNV. (2022). Additive Manufacturing enters the maritime mainstream. Retrieved December 10, 2022, from https://www.dnv.com/expert-
206 et iy ; by :
story/maritime-impact/Additive-Manufacturing-enters-the-maritime-mainstream.html

207 Moi Composites. (n.d.). Continuous Fiber Manufacturing. Retrieved December 10, 2022, from https://www.moi.am/technology
208 Tanaruz.(n.d.). Technology. Retrieved December 10, 2022, fromhttps://tanaruz.boats/technology

209 RAMLAB. (n.d.). Homepage. Retrieved December 10, 2022, fromhttps://www.ramlab.com/

210 Leviathan GmbH. (n.d.). Solving the dark side of shipping. Retrieved November 5, 2022, from https://www.leviathan.eu/

211 European Academy for Industrial Management. (2013). Lean and Green Shipbuilding Lean and Green Shipbuilding. Retrieved November
10, 2022, fromhttps://www.europe-aim.euiv p-content/uploads/2012/07/Rovan-Lean-shipbuilding-at-Brodotrogir.pdf

RESURGAM. (n.d.). Robotic Survey, Repair and Agile Manufacture. Retrieved November 5, 2022, from

21 https://www.resurgamproject.eu/index.html

N

AN OCEAN OF OPPORTUNITIES 85



References

Cont. p

ID Reference

213 Lloyd's Register. (2022). Digitalisation driving change in shipbuilding. Retrieved December 10, 2022, from
https://www.Ir.org/en/insights/articles/digitalis ation-driving-change-in-shipbuilding/

214 Recaman Rivas, A. (n.d.). Navantia's Shipyard 4.0 model overview. Retrieved November 8, 2022, from
https://shipjournal.co/index.php/sst/article/dow nload/165/466

215 CSI Control Systems. (n.d.). DELTAMACS. Retrieved December 10, 2022, fromhttps://csi-systems.nl/deltamacs/

216 Fernandez, R. P. (n.d.). Shipbuilding: Innovation and Sustainability. MAPFRE Global Risks. Retrieved December 10, 2022, from
https://www.mapfreglobalrisks.com/en/risks -insurance-management/article/s hipbuilding-innovation-and-sustainability/

217 Robotnik. (n.d.). CARLoS. Retrieved December 10, 2022, fromhttps://robotnik.eu/projects/carlos -en/#pll_switcher
218 RB3D. (n.d.). Homepage. Retrieved December 10, 2022, fromhttps://www.rb3d.com/en/

219 Massterly. (n.d.). Moving transport fromroad to sea. Retrieved November 10, 2022, fromhttps://www.massterly.com/
220 Ladar. (n.d.). LADAR™ SENSOR SUITE. Retrieved November 10, 2022, fromhttps://www.ladar.co.uk/

221 Buffalo Automation. (n.d.). Retrieved November 12, 2022, fromhttps://www.buffautomation.conv

222 NorsePow er. (n.d.). Homepage. Retrieved December 10, 2022, from www.norsepower.com

Bureau Veritas. (n.d.). Pow ering Marine Decarbonisation w ith wind-assisted propulsion. Retrieved December 10, 2022, from
223 i . . ; ) o : ! -
https://marine-offshore.bureauveritas.com/pow ering-marine-decarbonisation-wind-assisted-propulsion

224 Pow er UP Energy Technologies. (n.d.). Shop. Retrieved December 10, 2022, from https://pow erup-tech.com/shop/
225 ZPARQ. (n.d.). Technology. Retrieved December 10, 2022, from https://zparq.se/#technology

226 Wartsila. (n.d.). Dual fuel engines. Retrieved December 10, 2022, fromhttps://www wartsila.com/marine/products/engines -and-
generating-sets/dual-fuel-engines

227 Ballast Water Management. (n.d.). Homepage. Retrieved December 10, 2022, fromhttps://www.bawat.conV
228 Skeleton Tech. (n.d.). Homepage. Retrieved December 10, 2022, from http://www.skeletontech.conv

Fishing New s. (2021, December 16). New pow er sources confirmed for two new -build European fishing vessels. Fishing New s. Retrieved
229 December 10, 2022, from https://fishingnews.co.uk/uncategorised/new -pow er-sources-confirmed-for-tw o-new-build-european-fishing-
vessels/

230 Olenergies. (n.d.). Retrieved November 12, 2022, fromhttps://www.olenergies.conven/

Ecorys. (2018). Maritime Spatial Planning: Sector Fiche - Shipping and Ports. Retrieved October 24, 2022, from https://maritime-spatial-

23 planning.ec.europa.eu/sites/default/files/sector/pdf/mspforbluegrowth_sectorfiche_shippingports.pdf

-

232 European Environment Agency; European Safety Agency. (2021). European Maritime Transport Environmental Report 2021. Retrieved
October 24, 2022, fromhttps://www.eea.europa.eu/publications/maritime-transport/

European Institute of Innovation & Technology (EIT). (2022). A practical guide to decarbonising ports. Retrieved December 10, 2022,
233 e : X . . } :
fromhttps://eit.europa.eu/sites/default/files/decarbonising_ports-catalogue_of_innovative_solutions_f.pdf

234 Yongsheng Yang et al. (2018). Internet of things for smart ports: Technologies and challenges. Retrieved October 25, 2022, from
https://www.researchgate.net/publication/323000998 Internet_of _things_for_smart_ports_Technologies_and_challenges

235 Aw ake.Al (n.d.). Homepage. Retrieved December 10, 2022, fromhttps://www.awake.ai/

236 PortXchange. (n.d.). Digital Solutions for predictable and sustainable shipping. Retrieved November 3, 2022, from https://port-
xchange.conv

237 Marine Digital. (n.d.). Smart Ship vs Digital Tw in. Retrieved November 3, 2022, from https://marine-digital.convarticle_digital_tw in
238 We4Sea. (n.d.). Homepage. Retrieved December 10, 2022, fromhttps://www.wedsea.comV

239 PierNext. (2022). The new law s of robotics set foot on port logistics. Retrieved October 27, 2022, from
https://piernext.portdebarcelona.cat/en/logistics/drones-and-robots-in-port-logistics/

240 CARGOTEC. (n.d.). Homepage. Retrieved December 10, 2022, fromhttps://www.cargotec.conv

241 AGV R (n.d.).Retrieved November 3, 2022, from https://agvr.eu/

242 Airobotics. (n.d.). AIROBOTICS PRODUCTS. Retrieved November 3, 2022, fromhttps://www.airoboticsdrones.conv
243 La Meéridionale. (n.d.). Homepage. Retrieved December 10, 2022, fromhttps://www.lameridionale.fr/fr

AN OCEAN OF OPPORTUNITIES 86



References

Cont. p

ID Reference

244 Scandlines. (n.d.). Green ferry operation. Retrieved December 10, 2022, fromhttps://www.scandlines.com/about-us/our-green-
agenda/green-ferry-operation/

245 Michelin. (n.d.). WISAMO. Retrieved March 1, 2023, fromhttps://www.linkedin.comy/show case/visamo/about/

246 Navlandis. (n.d.). Retrieved November 3, 2022, fromhttps://navlandis.com/en/

247 AFOLD. (n.d.). Homepage. Retrieved December 10, 2022, fromhttps://4foldcontainers.convabout-us/

248 Technavio. (2021). Global Industrial Wastew ater Treatment, Equipment Market 2021-2025. Retrieved November 2, 2022

249 StartUs Insights. (2022). Top 8 Water Management Trends & Innovations in 2022. Retrieved January 10, 2023, fromhttps://www.startus-
insights.com/innovators-guideivater-management-trends/

250 Nanoseen. (n.d.). Homepage. Retrieved January 13, 2023, from https://nanoseen.conv
251 Likuid Nanotek. (n.d.). Homepage. Retrieved from http://www.likuidnanotek.comven

252  Pipe Predict. (n.d.). Homepage. Retrieved January 13, 2023, from https://pipepredict.conv
253 Spherag. (n.d.). Homepage. Retrieved January 13, 2023, fromhttps://spherag.conv

Idrica. (n.d.). Deployment of a digital tw infor the supply netw orkat EMIMET. Retrieved January 12, 2023, from

25 https://www.idrica.com/projects/supply-netw ork-emimet/

N

World Bank; Viola, C. O. (2020, June 15). The future of w ater: How innovations willadvance water sustainability and resilience w orldw ide.
255 World Bank Blogs. Retrieved January 13, 2023, fromhttps://blogs.w orldbank.orgAvater/future-w ater-how-innovations-wil-advance-w ater-
sustainability-and-resilience-worldwide

256 Grino Water Solutions GmbH. (n.d.). Homepage. Retrieved January 12, 2023, fromhttps://grinow ater.corm/

NetSol Water Solution Pvt. (2022). Latest Innovations in Waste Water Recycling Systems. Retrieved January 12, 2023, from

25 https://www.netsolw ater.comvlatest-innovations-in-w aste-water-recycling-sy stems.php?blog=1324

~

Mow bray, S. (2022, January 25). Innovative sew age solutions: Tackling the global human w aste problem. Mongabay. Retrieved January
12, 2023, fromhttps://new s.mongabay.com/2022/01/innovative-sew age-solutions-tackling-the-global-human-w aste-probleny

Cordis. (2013). PYROlysis based process to convert small WWTP sew age sludge into useful bioCHAR. Retrieved December 10, 2022,
fromhttps://cordis.europa.eu/project/id/603394

25

o

25

©

260 Cordis. (2018). Sew age sludge reuse w ith Phosphate recovery and heavy metal absorption w ith an innovative HTC technology. Retrieved
December 10, 2022, from https://cordis.europa.eu/project/id/823124

Cordis. (2017). Sustainable cleaning agent and organic fertiliser recovery fromsewage sludge. Retrieved December 10, 2022, f rom

26 https://cordis.europa.eu/project/id/783638

-

262 Veolia. (n.d.). Homepage. Retrieved January 12, 2023, from https://www.veoliaw atertechnologies.conven
263 TerraNova Energy. (n.d.). Technology. Retrieved January 12, 2023, fromhttps://www.terranova-energy.com/en/technology/

Wear, S. L., Acufia, V., McDonald, R., & Font, C. (2021). Sew age pollution, declining ecosystemhealth, and cross -sector collaboration. In

26 Biological Conservation. Retrieved November 3, 2022, fromhttps://doi.org/10.1016/j.biocon.2021.109010

B

Goodier, R. (2022, June 8). Ten Technologies for Cleaner Oceans and Safer Sealife. engineering for change. Retrieved January 12,

26 2023, fromhttps://www.engineeringforchange.org/new s/ten-technologies-cleaner-oceans-safer-sealife/

(3,1

266 BiYOREM. (n.d.). Homepage. Retrieved January 12, 2023, fromhttps://www.biyorem.com/

AN OCEAN OF OPPORTUNITIES 87






