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Also come by our stand
we have together with

Agenda

EUROPEAN MARITIME DAY

Moderator: AdrienVincent, Albatros Advisory

13:50 | Opening Welcome by EvdokiaAchilleos, European Research Executive
Agency (REA)
Amparo Jimenez QueroCircalgae
13:55 Presentations Olavur Gregersen,SeaMark
Mariana Carneiro,REALM
Introduction to panel and audience overview.
Solutions for a
14:20 | thriving blue Panel: Main barriers in the blue economy.
economy Interaction : Propose solutions and actionable next steps§lido).
14:50 | Closing Ranking of proposed solutions.
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Evdokia Achilleos

Head of Sector Unit B3 T Biodiversity, Circular Economyand Environment

at European Research Executive Agency (REA)
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CIRCALGAE

Food e Feed e Cosmetic

CIRCular valorisation

of industrial ALGAE waste streams
into high-value products to foster future
sustainable blue biorefineries in Europe

——n

Project CoordinatorDr Amparo Jiménez Quero
www.circalgae.eu
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Why Algae Biorefinery matters?

Global algae

Challenge Opportunity producion

o0 Underutilized algae sidestreams V Sustainable ingredients
o Marine biomass waste V' Circular value chains European algae
production (1.4 %)
0 Scaling bottlenecks V' Blue bioeconomy growth
i et ; . ; Algae biomass uses in Europe, based on the number of
0 Resource inefficiency V Alternative ingredients S :

companies supplying biomass for these uses

Macroalgae

l Microalgae

&% 42 Mtonnes Algae production /@

Human food

Food supplements

/,‘/fy O?é & nutraceuticals
= Spirulina .:mmal .
Y ertilisers & bioestimulants
U t 850/ d | d d t rw Cosmetics & wellbei
pto o discarded as waste ——

Pharmaceuticais
Bloremediation
Hidrocollolds

Bioactive compounds
Other

https:// doi.org/10.5281/zen0do0.13375431
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The multidisciplinary consortium consists of21 partners with complementary competencies:
15 industry partners (from which 8 are SMEsand 7 large industries )

6 RTOsand academics S ———— T r—
| ( Gutivon, )(2@TO (2 99no) (@ ’f_‘”i’fﬂf‘? Esm

\;;’EMTZ,?»

that involves 11 European countries.

C Duration of 48 months since202?2
C Total estimated budgetoNMAOO=AY Pk
C Requested fundingoff AP MT AMZ T K
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CIRCALGAE Integrated algae biorefinery approach

Re-shaped Blue Biorefinery Novel Algae formulations

A Sl Innovative cascade Validation of algae ingredient in J

biorefinery using 12 demonstrator products
green technologies

oaF

Use of industrial waste
streams for current algae
industries (phycocolloids

& microalgae)

3 biorefinery schemes
up-scaled at TRL 7 in
operational environment.

Subcritical
water
" extraction

Co-design of novel
feed, food and cosmetic
formulations in synergy

with end-users e w
Assessment of the HEALTH BENEFITS
& CLAIMS of algae products

Study the impact of Separation of the -
algae cultivation in algae ingredients and
Europe for a more ‘ characterization of

sustainable blue the functional and
Biorefinery bioactive properties
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From algae side-streams to demonstrated solutions

)Y
Sustainable food applications F Circular feed solutions ﬂ' Bioactive cosmetic formulations %
A Vegan food products A Nutritional feed ingredients A Hydrating formulations
A Protein-enriched snacks A Prebiotic functionality A Antioxidant & antiinflammatory potential
A Bakery & tea applications A Valorisation of residual biomass A Functional excipients & extracts

>500 kg
Side-streams processed

15120% IR - : : :
Carbon footprint” 12 products Demonstrating integrated algae biorefinery pathways

reduction across food, feed & cosmetic sectors
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Open Science, Innovation & Dissemination

V
V
V
V
V
V
V
V

15 Deliverables completed

7 Milestones achieved

Several scientific publications published

3 blue biorefinery schemes developed

Pilot & demo-scale validation of algae valorisation pathways

Policy brief on sustainable algae biorefineries published

WE NEED TO...
Promote acceptablliy of algae as food of food Ingredients

Open-access dissemination through Zenodo & scientific outreach

Strong EU-wide networking, workshops & training activities —

Food Hydrocolloids 169 (2025) 111649

Contents lists available at ScienceDirect - Food

Food Hydrocolloids B
- _ _ . |
ELSEVIER journal homepage: www.elsevier.cam/locate/faodhyd Science of The Total Environment =
Volum: 3,10 September 2022, 156394 l -
L) Lo
Food Hydroco[lmds']'ransfurmmg Phaeodactylum tricornutum by-product biomass: from k= =
lume 146, port . Jnwory 20210 indlustrial residue to high-value protein extracts K "’ Alginate industrial waste streams as a
) ) At Lipen b8, Mats sk Fabmaocr - ComenMasearae promising source of value-added
Exploring a]terpatlve red seaweed species Estimation of alginate purity and M/G ratio compounds valorization
for the production of agar-based hydrogels by methanolysis coupled with anion T

for food applications exchange chromatography sotonio Moniner bad® 2,

-Abad °, Amparo Lépez-Rubio io °, Maria José Fabra ®*,
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SeaMark: Seaweed -based
Market Applications

Co-funded by

et LA oUnlocking the potential of macroalgae for a

Market Applications

thriving European blue bioeconomyo

Project Coordinator: Ocean Rainforest

Olavur Gregersen CEO
Contact info: info@seamark.eu

12
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Project Objective:

SeaMark demonstrates how to scale up innovative seaweed cultivation
and processing into price-competitive product applications, making the
entire supply chain attractive for commercial investments.

Partners: 25 partners, 11 countries,
50% commercial partners

Project period: July 2022 7 June 2026

Tot al budget: 0 10.1 Mi o +
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e SeaMark Consortium

Jf Nofima

a
roup
.0®
- sjokovin

blue resource

VATTENFALL

14
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“roject results

KER1: Protocols validated for genetic
breeding ofSaccharinaand Ulva

KER2: Automated
preprocessing,
stabilisation, and lactic
acid fermentation

KER3: Industrial
demonstration of
automated, high-speed
seaweed seeding

KERA4: Single step, co

KERS: Biorefinery
processes demonstrated
with bioactive fucoidan,
fibres and biomaterials

KERG: Validated business
models for 4 different
supply chains

extraction of alginate
and fucoidan

KERS8: Techne
economic Assess

of seaweed cultivation

& processing
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KER7: Good Practice
recommendations on Life
Cycle Assessments

KER10: Strategic
development plan
for the scale-up of
the European

seaweed industry

ment

KER9: Ecosystem
services assessment

and monetisation

SEAMARK the European Union
S

eaweed-based
Market Applications




21-22 May
2026

EUROPEAN MARITIME DAY

roducts across market segments

& V 4 ' w‘ Products Cost of Resource Need for Potential Skills &
Development  Availability  Documentation Market Value Competences
Pharmaceuticals & ‘
Medical Devices N Pharmaceutical & 10-15+ Very High Limited Very High Very High Extensive medical &
$$$$S ) L - medical devices market
Biomaterials  Bioactive Bioactive
fucoidan oligosaccharides Cosmeceuticals 3.5+ Low - High Fair Medium High Toxicology effects
Nutraceuticals 3.5+ Medium - High Fair Medium - High High Nutrition &
‘ medicine
Food 2-5+ Low - Medium Good Medium - High Medium - High Nutrition & food
Cosmeceuticals scence
$$5S Feed 2-5+ Low - Medium  Very Good Medium - High Medium - High  Nutrition & animal
science

Bioactive Bioactive
beta-glucans oligosaccharides

Ak

Nutraceuticals g
$$S o
Fucoidan Bioactive Bioactive
extracts beta-glucans  oligosaccharides
wil wl wl op
Food
i S o -
Proteins &  Texturisers Green Green Bioactive Mineral
fibres alginate protein beta-glucans concentrates
Feed : Co-funded b
s SEAMARK the E?Jr::e:n U:ion

Fermented Fermented feed Seaweed-based

fibres ingredients

Market Applications

::,",“\ © Chris Shields

Volume
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Integrated TRL-BRL Market Positioning of SeaMark Products

g
Mear-term market opportunities Long-term scalable markets
P% - Feead Additiva 8
E P7 - Graan Alginate 7
)
=
.E P2 - Fucoidan [nutraceutical) s
L]
é 4 Fibre for pet food
£ P3- Ink ;
bt
% P6 - Maat replac P10 - Minerals {Cosmetic additiva) 4
2
= P3 - Packaging 3
=
-]
§ P1 - Bata-glucans
i P3 - Fucoidan (feed additive) 2
P8 - Dasigner alginatas
P12 - Oligosaccharndes .
Commercialization gap Early-stage innovation
0
10 ] B 7 £ & 4 3 2 L o IB ¥
Short term Tima to Market (Based on TRL) ngterm W/ -

Co-funded by

sEAMARK the European Union

Seaweed-based
Market Applications

Market application: @ Bioactives [Nutra/pharma) @ Biomaterials  # Food/Nutrition W Feed/Animal Health @ Cosmetic ingredients

Market size: Very small (<£0.1B) Small (€0.1-1B) Medium (€1-108) Larga (£10-50B) Very large [>~EG0B)
17
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Balanced Chemistry
CO2 Removal

Stable Nutrient Cycle
Nutrient uptake

Healthy Habitats
Shelter provision
Biodiversity protection

‘ Climate Change Mitigation

Local Livelihoods
Job creation

Seaweed Cultivation

‘ BIOMASS!

o

"

Marine
Transport

Attractive
Ecotourism
Water &
Waste
Management

Healthy

Markets

Market for
Nature
Ocean
Renewable
Energy ) )
Supply Marine-derived
Products

Minimised
Operational &
Construction

Emissions

Minimised
Physical Damage,
Chemical Pollution
& Eutrophication

Climate-Smart
Industrial
Transition

: UCEANRAINFOREST

Sustainable
Consumption
& Behavioral

Change
Citizenship
& Political
Engagement
Ocean
Affinity

Securing the
Future of
Sustainable Seafood

Sustainable
Wild Catch &
Aquaculture

Blue
BioTech

Resilience Loss

Limassol
21-22 May

2026
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Thriving
Communities

Community
Safety &
Human
Health

Minimise Minimize
Economic & Damage

Productivity Stewardship

Through Care

Avoided
Emissions

Balanced Enhanced
Chemistry & Carbon
Ocean Temp. Sink

Biomass

Flourishing
Ecosystems

Stable
Nutrient
Cycle

Healthy
Habitats

& Restoration

Climate
Change Climate
Mitigation Change
Adaptation
Coastal
Resilience
Infrastructure

Co-funded by
the European Union

Conservation
& Restoration

SEAMARK
Seaweed-based
Market Applications

18
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Utilisation

Biomass

Limassol
ustainable 21-22 May
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Consumption

& Behavioral PRGN MARITIME DAY

Change

Citizenship
& Politica
y

Affinity

Marine derived products Transport
Reduce nitrogen/ phosphorus Ecotourim
. Water &
runoffs by replacing 30% of e . Thriving
chemical fertilizers o corhriving
Market for
. Ocear:’l Nature c;r:'m;l“y
Reduce Eutrophication Snerd? MlMarive derived Ll Haman

Products p . RN

Enhance nitrogen upta
through cultivation

Blue
BioTech

SEAMARK
Seaweed-based
Market Applications

Minimize
Damage

Minimised
Operational &
Construction
Emissions

Minimise
Economic &
. Productivity
Resilience Loss
Through Care

& Restoration

Avoid emissions
By replacing carbon hea
products

A Packaging

A Chemical fertilizers

Avoided

Emissions .
Climate

Change
Mitigation

Minimised
Physical Damage,
Chemical Pollution
& Eutrophication

Adaptation

Improve Soil health ‘ el ohanced Coastal
A enhance carbon sequestration Climate-Sart

Ocean Temp. Sink Infrastructure

Flourishing Stable
Ecosystems Ritatent Conservation

Cycle & Restoration

Co-funded by

Improve farm resilience
A Livelihood
A Food security

sEAMARK the European Union

Seaweed-based
Market Applications

Healthy

/s OCEANRAINFOREST & 19

"
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The main impact in 2030

ATechnical innovations to upscale production, while reducing
production costs.

AUniform standards for existing products and production methods.

AAnN increased European seaweed supply has the potential to
diversify value chains with multiple high value -added products.

AAdditional economic benefits include potential monetization of
ecosystem services.

ABoost European resource selfsufficiency, resilience, and
competitiveness.

ACreation of knowledge-based jobs in coastal and rural areas.

20
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{lJ: OCEANRAINFOREST

=l

Olavur Gregersen

Ocean Rainforest

[=] 7 =]

SEAMARK

Seaweed-based Olavur@oceanrainforest.com
Market Applications

www.seamark.eu

m seamarkeu

DISCLAIMER: Co-funded by the European Union. Views and opinions expressed are however those of the
authorg,\)(onl and do not necessarily reflect those of the European Union or EUROPEAN RESEARCH EXECUTIVE
AGENCY (REA). Neither the European Union nor the granting authority can be held responsible for them.

21



#EMD2026

EMD

EUROPEAN MARITIME DAY

REALM

Boosting microalgae through circular agriculture

assol

21-22 May
2026

Opportunities
and barriers In
scaling circular
microalgae
production

JEl Funded by
L the European Union
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Concept

A Excess nutrients from the
drainwater of soilless

cultivation need to be removed
before discharge.

A Future policies will be

based on more sustainable
horticulture cultivation
methods.

A Closed systems require
water treatment to
prevent lower crop
development or diseases.

¢JREALM

EUROPEAN MARITIME DAY

A Microalgae represent a multifunctional
and exponentially growing biological
resource.

A Offers solutions for pollution
remediation

A EU demand for algae and algae
based products is expected to
increase.

A Applications are limited by high
production prices.

A Water related activities
need to adjust to more sustainable

and circular economy approaches.

Funded by the European Union (Grant agreement ID: 101060991, REALM). Views and opinions expressed are however those of the

authors only and do not necessarily reflect those of the European Union or the European Research Executive Agency (RE Aheliie
European Union nor the granting authority can be held responsible for them.

23
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Concept

— BIOMASS PRODUCTION ~1 Reuse of key inputs:

v Decentralised production facilities ~ Water and nutrients

v Low cost biomass

Solar
energy

v Resilient strains

v Automatic operation

Funded by the European Union (Grant agreement ID: 101060991, REALM). Views and opinions expressed are however tose of the

authors only and do not necessarily reflect those of the European Union or the European Research Executive Agency (RE Aheliie 24
European Union nor the granting authority can be held responsible for them.
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Validation & Demonstration

Validation facilities

A Finland
A Netherlands

WAGENINGEN

UNIVERSITY & RESEARCH

& OF TURKU

—
Ui

ti‘,’ﬁ UNIVERSITY

Funded by the European Union (Grant agreement ID: 101060991, REALM). Views and opinions expressed are however those of the
authors only and do not necessarily reflect those of the European Union or the European Research Executive Agency (RE Aheliie

European Union nor the granting authority can be held responsible for them.

25
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Validation & Demonstration

@

\ Demonstration facilities :
A Spain
A Portugal

Funded by the European Union (Grant agreement ID: 101060991, REALM). opinio d are however those of the
authors only and do not necessarily reflect those of the European Union or the an Rese ecutive Agency (RE Aheliisie 26
European Union nor the granting authority can be held responsible for them.

¢JREALM
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cConsortium

Universities

X
TAS A

UNIVERSIDAD

DE ALMERIA
WAGENINGEN
UNIVERSITY & RESEARCH

A
¥ Y

UCA UNIVERSITY

OF TURKU

Ve,
NS

Al
il

N
7/

Universidad
de Cadiz

UNIVERSITY
OF TWENTE.

¢JREALM

Non - profit

~~
OnePlanet

Research Center

D GreenColLab

sC1®

230

SAQUA

‘mec

21-22 May
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Companies

@ 3ierizen

iotech

nedcton
fK:%NA 280

Below

phgcoworks"

Funded by the European Union (Grant agreement ID: 101060991, REALM). Views and opinions expressed are however those of the
authors only and do not necessarily reflect those of the European Union or the European Research Executive Agency (RE Aheliie
European Union nor the granting authority can be held responsible for them.
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Expected outcomes

R Funded by the European Union (Grant agreement ID: 101060991, REALM). Views and opinions expressed are however those of the
R E A L M * * authors only and do not necessarily reflect those of the European Union or the European Research Executive Agency (RE AheXitie 28
) Tk European Union nor the granting authority can be held responsible for them.
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Expected outcomes

O
% 2 2
&

CO,

¢y REALM

Less than

15 mg/L of total nitrogen

left in the drainwater

Developing

New products

for agriculture and aquaculture

Capturing
Co,
directly from the air

Reducing
Freshwater

consumption

Continuous pilot operations using real greenhouse drainwater
successfully reduced N meeting EU discharge limits (< 6 mg/L N-NO3).

Chlorella sorokinianayielded a biostimulant that increased tomato root
elongation and allowed for a reduction in the application of mineral
fertilizers

A 10 kg/day circulating solid-amine DAC pilot successfully concentrated
CGO, to >95% purity for microal gae

Filtration membranes enabled 79% to 89% of the treated permeate to be
recirculated continuously. Furthermore, 100% of the microalgae -treated
drainage water was successfully reused for lettuce fertigation with no
phytotoxic effects

Funded by the European Union (Grant agreement ID: 101060991, REALM). Views and opinions expressed are however those of the
authors only and do not necessarily reflect those of the European Union or the European Research Executive Agency (RE AheXitie 29
European Union nor the granting authority can be held responsible for them.
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Xpected outcomes

Less than !
:TE‘ITL Di%‘!'

SN\
U¢ 15 mg/L of total nitrogen

left in the drainwater

Journal of Environmental Management
Volume 405, 1 April 2026, 129635

Research article

Long-term phycoremediation of hydroponic
drainwater in a pilot-scale turbidostat

Emren Borhan, Ville Korhonen, Sema Sirin 2 & | Yagut Allahverdiyeva 2=

Funded by the European Union (Grant agreement ID: 101060991, REALM). Views and opinions expressed are however those of the
Y R E A L M authors only and do not necessarily reflect those of the European Union or the European Research Executive Agency (RE AheXitie 30
we’ European Union nor the granting authority can be held responsible for them.
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Xpected outcomes

S

(R Y «

e (L Bioresource Technology
ELSEVIER Volume 418, February 2025, 131923

Developing

w2 2
% New products ) ) o
for agriculture and aquaculture StEleSe pI’OCESSng Of CthI‘E'”a SOI‘OkImana
confers plant biostimulant that reduces
mineral fertilizer requirements

Erik Chovancek ® &, Sylvain Poque ®, Engin Bayram <, Emren Borhan °, Martina Jokel ©,

lida-Maria Rantanen , Berat Z. Haznedaroglu =, Kristiina Himanen b Sema Sirin 7, Yagut

Allahverdiyeva © 2 &

Funded by the European Union (Grant agreement ID: 101060991, REALM). Views and opinions expressed are however those of the
authors only and do not necessarily reflect those of the European Union or the European Research Executive Agency (RE AheXitie 3 1
European Union nor the granting authority can be held responsible for them.

¢y REALM
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Performance Assessment for the Twente-DAC Pilot using
Sorbent Circulation

Proceedings of the 17th Greenhouse Gas Control Technologies Conference (GHGT-17) 20-24 October 2024

16 Pages - Posted: 2 Dec 2024

02 Capturing
| CO, €O, Abhinav Srinivas
directly from the air University of Twente - Sustainable Process Technology

Wim Brilman

University of Twente - Sustainable Process Technology

Funded by the European Union (Grant agreement ID: 101060991, REALM). Views and opinions expressed are however those of the
authors only and do not necessarily reflect those of the European Union or the European Research Executive Agency (RE AheXitie 32
European Union nor the granting authority can be held responsible for them.
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Agricultural Water Management
ELSEVIER Volume 318, 1 September 2025, 109757

Sustainable biostimulant strategy through
microalgae-based recycling of horticultural
fertigation drainage management

Tatiana P.L. Cunha—Chiamolera ® & &, Miguel Urrestarazu © E, Francisco Gabriel Acién-

Reducing
Fernandez ® &, Cintia Gémez-Serrano ® & | Adridn Guirao-Garcia @ &, Silvia Jimenéz-Becker °
Freshwater —
&, Rodl Ortega ®© &, Isabel Miralles ® = &
consumption T T T

Funded by the European Union (Grant agreement ID: 101060991, REALM). Views and opinions expressed are however those of the
authors only and do not necessarily reflect those of the European Union or the European Research Executive Agency (RE AheXitie 33
European Union nor the granting authority can be held responsible for them.
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pportunities

A Turn waste into value

A Reduce technical bottlenecks of algae
cultivation

A Support the development of:

O innovative, competitive and sustainable
agricultural production

O better management of natural resources

O algae-based greener aquatic industrial
processesand products

Funded by the European Union (Grant agreement ID: 101060991, REALM). Views and opinions expressed are however those of the
authors only and do not necessarily reflect those of the European Union or the European Research Executive Agency (RE AheXitie 34
European Union nor the granting authority can be held responsible for them.
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Barriers

a) Reducing nitrogen in drainwater to < 15 mg/L:

A High seasonalvariability in incoming wastewater.

b) Reducing energy consumption in production by at least 50%:

)
A Biomassdrying remains highly energy-intensive.
A Nordic operations have higher energy demand (LED and heating).
c) Development of new products for agriculture and aquaculture:
A Downstream processing may degrade thermosensitive compounds.
( ) Funded by the European Union (Grant agreement ID: 101060991, REALM). Views and opinions expressed are however those of the
R EA L M authors only a}nd do notneces;arily reﬂgctthose ofthe European Union or the European Research Executive Agency (RE AheXiie 35
European Union nor the granting authority can be held responsible for them.




