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Why this¢ why now?

AMultiple EU Strategies ask for the blue on lalalaland
AAlgae Initiative
ACircular Economy Action Plan
ACritical Material
AEmpower EU

A Complex value chain using residues
AMarket/Technology Readiness Level8 6
ARegulatory obstacles are acknowledged
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Agenda

(s EEZASE \WWelcome, Intro setting the stage, Efthalia Arvaniti, s.Pro// SUBMARINER

(bisaeisi s Challenges for scalirmpaweed based biostimulants Dr. AndreaRomero Pérez, University of
Ghent)

(el Genetic Approaches and cultivation protocols to unravel MEtaboli Jessica Knoop, NIOZ/Ghent University

production of Porphyra spp. targeted towards human and plant he

applications

(MBI NESOEE Seaweed biostimulants Moderated by Efthalia Arvaniti
Q&A and disussion

(sl izaelof = Circular sources for algae fertilising products Efthalia Arvaniti

12:00-12:10

Transforming Brewery Waste into Agricultural Solutions: Circular Alla Silkina (Swansea University)
Biotechnology with Algal Remediation
(alexizzoE s Algaebased Biostimlants from algaeponic effluents Cristina Brito Lopez, Wageningen
University

(il zaelo i Circular Microalgae fertilising products Moderated by Efthalia Arvaniti
Q&A and disussion

(aelazasof = Panel discussion with audience Moderated by Efthalia Arvaniti
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Circular sources for algae fertilising products

Efthalia Arvaniti (s.Pro) // Marcella de Souza (Ghent Uni)

Amsterdam, 27/11/2024

Wl #EU4Algae




Algae In the European Green Deal

The European Green Deal

Striving to be the first climate-neutral continent

/RS

Do not require Do not require Capture CO, Reduced
arable land freshwater seasonality
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Current algae production is not sustainable




ODbjectives

1. Assessment of alternative sources of carbon & nutrients, including

wastewaters, for (organic) microalgae cultivation for fertilising product
applications.

2. Viable alternative sources of carbon & nutrients considering economic, legal
and environmental dimensions

@ 0 a ea@sustainable-projects.eu



Algae biomass uses In Europe

Macroalgae
V Human food
Microalgae
£, @&
Fib 4 Food supplements
i B & nutraceuticals
FF 9
U - R
Animal feed
Spirulina " —
sy Fertilisers & bicestimulants
rf'\
,}JQJ Cosmetics & wellbeing
i VaVaVy

Pharmaceuticals
Bioremediation
Hidrocolloids
Biofuels

Research

Bioactive compounds
Other

based on the number of companies supplying biomass for these uses
(Vazquez Calderon and Sanchez Lopez 2022)
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Global Seaweed Market Projections to 2030+

Biostimulants
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Future market size @ Estimation available (O No estimation
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For mor info on EU4Algae outcomes and new activities:

#EU4Algae

Register Now for the

EU4Algae Annual Meeting -

Join Us Online on 9 December 2024!

#EU4Algae



Develop supply chain scenarios for North and South Europe

ANorth Europe ASouth ~Europe
ASupply chain ASupply chain
ALegal ALegal
AEconomic AEconomic

AEnvironmental AENnvironmental




North Europe #1

Solution #1 | Industrial Symbiosis using
Industrial nutrient -rich

side-streams at enclosed

Industrial systems
Relevant Alg-AD, SCALE, AlgaeNauts, LOCALITY,

EU REALM, AlgaeProBanos, CIRCALGAE,
projects: SEMPREBIO, AlgaeBrew, IDEA, ,
GENIALG, SEAMARK, SEABIOPLAS,
INTEGRATE, SEACOLORS

Industry Necton (PT),Biorizon Biotech (SP), A4F
practitione (PT), Pure Algae (DK), Swedish Algae
[S: Factory (SE)SotenasSymbiose (SE),
Power Algae (EE)

00606



North Scenario #2

Solution #2 Use of a mixture of

- . Process .
microalgae and aerobic Water _g 5.-'
bacteria in open ponds for |

. _ CO~ l NO Waste
treating (urban) wastewaters . - N
> 5l -
SCIEVERNEOAN SABANA, AlgaeNauts, Water2Return, Athas, N\ I i ‘
> < ®e Processing ~

projects: AGORA, WALNUT ‘c e h = ‘
- = {f\\\ . E Biopesticides
Seawater & \\\\\i) '
.

Industry Industry practitioners: Aqualia (SP)Biorizon e N D)
sJeEiieilSIiS Biotech (SP), Veolia (SP), CASRTIF (SP), Alc A Micrmalane N\

Figure 6 Recovery of e.g. nitrates, phosphates from effluents for production of algpased biostimulants (AlgaeNauts project)

/

AlgaeNauts
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Solution #3: Collection of algae beachcast for nutrient removal

Solution |Collection of algae|TRL 7-8
#3 beach-cast for
nutrient removal

sCIEVERIN CONTRASeaBIogas, SalFar
EU

projects :

NOOSGRA Sguld (DK), EstAgar (EE),
Wr-15i(i[oM Grogenics (Canada), Okowerk
(DE)

NatureScot







Stay Intouch

DG MARE

® @EU_ MARE @ourocean_eu 0 EU Maritime & Fish
° EU4Algae

18

CINEA European Climate, Infrastructure and
Environment Executive Agency

#EU4Algae



https://twitter.com/EU_MARE
https://www.instagram.com/ourocean_eu/?igsh=MTJ2ZDh1c3F1dmp2Zw%3D%3D
https://www.facebook.com/EUmaritimefish/
https://www.facebook.com/EUmaritimefish/
https://twitter.com/cinea_eu
https://www.linkedin.com/company/cinea-european-climate-infrastructure-environment-executive-agency/about/
https://www.linkedin.com/company/cinea-european-climate-infrastructure-environment-executive-agency/about/
https://www.youtube.com/playlist?list=PLN2NKcBV0aKyxq32f8DfpQZUwerBme8K4

© European Union 2023

Unless otherwise noted the reuse of this.presentation is authorised under the.CC BY 4.0 license. For any use or reproduction of elements that are
not owned by the EU, permission may need to be sought directly-from the respective right holders. '

 Slide xx: element concerned, source: e.g. Fotolia.com; Slide xx: element concerned, source: e.g..iStock.com |
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Challenges for scaling
seaweedbased

biostimulants

@ BLUEGent °
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Challenges In biostimulants industry

Technical:

A Lack ofevidenceof efficacy

A Targetedapplications for optimal bioactivity
A Variability inapplication mode

Market:

A Higercostof fertilization per hectare (near future)

A Riskof adopt new and expensive product

A More information needed regarding I NJ] S0 Qa4 RSYIl yRaA
A Regulatory clarity

Consumer/Buyer:
A Reduced level dfust in effectiveness
A Not always properlyducatedabout the use of the product



Seaweedbased biostimulants industry

A The seaweedbased biostimulant market is projected to growl8%per year.

A Valuation:
A Current value (2023)1 billion¢ 30-40% market sharef the biostimulants market
A Requiring250,000 to 500,000 tonef seaweed per year
A Expected value by 20381.8billion

TABLE 5: The market share of biostimulant categories, according to interviews and adapted from S&P Global 2022

Seaweed
extracts

Category Market share Market value 2021 339
Seaweed extracts 40% $935 million
Fulvic/humic acids § 36% i $843 million

Microbial biostimulants 10% $233 million oo
Amino acids ; 10% ; $233 million 0
. 5 o 5 . Humic
Trace minerals and others : 4% 5 $100 million substances

33%




Seaweed market

FIGURE

A: Predicted seaweed market size by 2030 ($ millions) with chance of market establishment indicated by color on

a high-level market horizon timeline
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Biostimulants Value chain: Seaweed?

FIGURE36  BIOSTIMULANTS MARKET: VALUE CHAIN ANALYSIS

Substantial value addition to
the overall price of the product

THESE TWO STAGES CONTRIBUTE MOST TO OVERALL PRICES OF BIOSTIMULANT PRODUCTS

0-25% 26-40% 41-65%

66-95%

96-100%

STAGES

e

RESEARCH & PRODUCT RAW MATERIAL MANUFACTURING &
DEVELOPMENT SOURCING PRODUCTION
= Research Model = Selection of the = Solvent Extraction,
= Formulation Source Enzymatic
= Testing = Supplier Selection Hydrolysis, and
= Regulatory = Quality Control Mechanical
Approval and Testing Pressing
» Negotiation and = Quality Control
- Contracting * Regulatory
GOVERNMENT DEPARTMENTS AND Standards
APPROVAL AUTHORITIES

PACKAGING STORAGE
AND DISTRIBUTION

= Contamination
Prevention

= Plastic Bottles,
Containers,
Moisture-
resistant Bags &
Pouches

= Inventory
Management

POST-SALES SERVICES

* Training

» Feedback
Mechanism

*CRM

Source: Secondary Research, Primary Interviews, Industry Journals, Related Research Publications, Press Releases, and

MarketsandMarkets Analysis



Biostimulants Value chain: Seaweed?

Wild harvesting:major source for seaweeldased biostimulants
26-40%

o

2 Af R LI2LMzZ FdgA2ya OFyQu Fdzf FAff GKS R
_ A Wild sources are being regulated

A But demands continuously grow

RAW MATERIAL
SOURCING
= Selection of the New source”Seaweed farming
Source A Off-shore farms
* Supplier Selection A Multi-use of space at the sea
* Quality Control A In-land productlon
and Testing

* Negotiation and
Contracting



CASEvetik

Vetik is a biotechnology startppm Saaremaa, Estonjaledicated to sustainably valorizitagal red seaweednto high
value, highquality products.

Arvi Talk Tanel lImjarv Valmar Kasuk
Seaweed harvester CEO, CTO Sales, Marketing



CASEvetik

Vetik is a biotechnology startdppm Saaremaa, Estonjaledicated to sustainably valorizitagal red seaweedanto high value, higlguality products.

w Why seaweed?

o Abundant, underutilized red seaweed resources in Saaremaa
0 Local resourcé High-value products+ppromoting sustainability-and ruratdevelopment

w Why biostimulant?

o Other ideas were explored (ex: pigment for cosmetics)
0 Biostimulants have begterformance, market tractionand potential for sstrong business:case
o Effective and natural solutions for enhancing plant growth and yield in a sustainable way

w Requlatory-hurdles:

0 Understanding of regulations likéEceertificatiorand REACH
0 Extensive testing and detailed documentation to validate product claims and ensure compliance.



Upscalingn the blueeconomy
not straightforward

X Globalphenomenon
A Muchresearch TRL@5, little scaleup to pilot or commerciakcale
A Slowerthan in similarsustainabldgechnologyareas
A Corporatesandfinancialinstitutionsarereluctant

x Barrierspartially identified:
A Sea agnvestibletopic: not visible
Economie®f scale risk / returnunknown no parameters or benchmarks
Lack of talent ready to lead technically complex, loAg@nzon company development

Understanding of and trust in blue economy related investments with asset owners / managers (patient capital)

o Io o Io

A complex operating environment leading to a long development and fundingA&ybwaerentlymore riskyandcapital
Intensive

x Seaweeds exceptionY W2y U(GUNBYRQ
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application

AYUSNBal
companies by stage of value chain and

Investor’s interest breakdown by stage of value chain and seaweed application

@ Breeding / Hatchery [

hﬂ Production 49

o
m Processing & Bio-refinery

Product development/

Consumer good
m manufacturing

and sales

gl .
tdib+ Tech & equipment
&l

Services &
ﬁ Umbrella
organisations

92

83

uIpyd on|pA

(within the 138 investors’ tickets mapped)

Food consumption

Animal/ Aquaculture feed
Cosmetics/ personal care
Bioplastics

Pharmaceutical/ nutraceutical
Others*

Fertilizers/ Biostimulants

0%/
VAN
%%
2%,
5
% )

Additives BB/
Biofuels / Energy %ﬁ%//////////////ﬁ
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applicationsg single vs. multiple

Single application focus prevails

Pipeline breakdown by type of application

(% of companies within the 223 organisations screened)

5 Food consumption

i Cosmetics/ personal care

£y Animal/ Aquaculture feed

E Pharmaceutical/ nutraceutical
G

“[c Fertiizers/ Biostimulants

= L[ Others’

e Bioplastics

W
WZER

&Y

W& i

Q Additives B ik

b siotuets  Eneray BB,

223

1 application
only

EBETWEEH 2 and
;3 applications

! More than
. 3 applications

30



Multiple applications

Combinations:

. 223
- 10% cosmetics, pharma & food
- 10% cosmetics and food consumption
- 9% pharma/nutraceutical and food consumption .
1 application 70%

business onty (135)
- 7% animal feed and fertilizer business

Seaweediostimulant(184 companies, 2023): 53?;’;;{]:;‘?;;;
- 42% has other applications in portfolio . More than

1 3 applications

---------------------------------------------------------

- Feed > Food Hydrocolloids > Personal care

31



Average ticket size in seaweed business

(in ‘000 EUR, considering only the 67 deals with disclosed amount)

1,952

Total average ticket: € 610k
Total disclosed amount: € 69M
Total # of distinct investors*: 72

Corporate VC Fund, PE Public entitiy/ DFI Crowdfunding Incubator/ Commercial Bank NGO Family Office
Platform Accelerator / HNWI
Total disclosed amount invested (‘000 EUR)
15,618 17,557 19,719 4,693 806 700 3,374 6,504
# of distinct investors per background
6 19 12 5 2 2 7 19

32
Seaweed for Europe, 2021



Investor types

Family Office
/ HNWI

VC Fund, PE

Public entitiy
/ DFI

Corporate

Incubator
/ Accelerator

NGO

Crowdfunding
Platform

Commercial
Bank

| I

(within the within the 92 distinct investors mapped)

¥

10

Total / average per
ticket amount invested

(in €m)
23 65 / 0.250
23 17.6 / 0.675
197/ 0657
156 / 1952
08 / 0.403
3.4 / 0337

NGO (US, Sweden): either private foundations or

O2NLJ2NJ (S

fAY] SR -Gaakerd i s

production, new applications development 0.7
Public entities: EU (EASME, EMFF), national bodies (UK
coastal communities fund, regional (conseil regional
RQF OljdzA O Ay S

/

0.52]
2NJ It 20

0.350
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GeneticApproaches and cultivation protocols fo unraMEtaboIite
production ofPorphyraspp. targeted towards human and plant
health applications

Jessica Knoop, NIOZ/Ghent University
(Jessica.knoop@nioz.nl)

Olivier De ClerckJGen), Jana Asselmabl(Gen), KrisAudenaert(UGen), Klaas Timmermans (NIOZ), llia§
DeketelaergUgeni), Noemie De ZuttetGen), Silke Bouckenoogh&lGen), Jordi Morcillo (Gen), DoriefnDgrikas
Groenigen (N1OZ), Andrea Romero PéBrarfare$, MaaikePerneel(Business Developer), Margriet Drouill
ReynafarjelqnovationOfficer)
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Provision of consistently higiguality bioactive
O2YLJ}2dzy Ra X

X T 2 NJ VY dzi Mibstntutriisand bidcént¥ol industries

U Seaweeds = essential link in the development of a
bioeconomy

U Porphyralred alga):
I occurs in the North Sea
S growth Blue Mission Banos =
I richin
I dynamic physiological response

i OLy 68 Odz# GAGFGSR 2y I yR




Our approach:

Optimise identify and develop

27/11/2024

Controlled cultivation &
tailoring metabolite
composition

.

- ;}}
0 b

e

Extractions &
analysis

/!

|dentify Porphyrabioactives
for potential as

\T/
0{0]0)

DevelopPorphyrabased
biostimulantsand
biopesticides




Controlled cultivation & tailloring metabolite
composition

close the existing knowledge gaps on the life cycle variations

1 define environmental conditions to trigger asexual or sexual reproduction Eﬁ%ﬁfﬁ?}“{?

n define optimal abiotic stressors for enhanced bioactive compound content

27/11/24
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Extractions & analysis

n Effects of posharvest treatments

Extraction and fractionation

Biochemical analysis (C/N, pigments, MAAs, antioxidants, amino acids)




Evaluate bioactivity of extracts for nutraceutical
activity

A confirm stability and uptake of seaweed bioactive compounds ic%%
T L
the human digestive system BG-R&L

P >
‘2% o\

N (S0 )
Jhe®/

27/11/2024 viission Banos

Basolateral side
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Evaluate Porphyra extracts as
biostimulantsand biopesticides

n Evaluatethe crudePorphyraextractsfor selectedtraits

Laboratory of Applied Mycology
and Phenomics

I Fungicidahctivity, UVprotectant, resistancanducers biostimulants

7 Bloactivitybasedextractoptimization fractionation

27/11/2024




27/11/2024 Blue Mission Banos
41

#EU4Algae




