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Why this ς why now?

ÅMultiple EU Strategies ask for the blue on lalalaland
ÅAlgae Initiative

ÅCircular Economy Action Plan

ÅCritical Material

ÅEmpower EU

ÅComplex value chain using residues

ÅMarket/Technology Readiness Levels 6-8

ÅRegulatory obstacles are acknowledged
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Agenda
Time Title Speaker/ moderator
11:15-11:25 Welcome, intro setting the stage, Efthalia Arvaniti, s.Pro// SUBMARINER
11:25-11:35 Challenges for scaling seaweed based biostimulants Dr.AndreaRomero Pérez, University of 

Ghent)
11:35- 11:40 Genetic Approaches and cultivation protocols to unravel MEtabolite 

production of Porphyra spp. targeted towards human and plant health 
applications

Jessica Knoop, NIOZ/Ghent University

11:40-11:50 Seaweed biostimulants 
Q&A and disussion

Moderated by Efthalia Arvaniti

11:50-12:00 Circular sources for algae fertilising products Efthalia Arvaniti

12:00-12:10 Transforming Brewery Waste into Agricultural Solutions: Circular 
Biotechnology with Algal Remediation

Alla Silkina (Swansea University)

12:10-12:20 Algae-based Biostimlants from algaeponic effluents Cristina Brito Lopez, Wageningen 
University

12:20-12:30 Circular Microalgae fertilising products
Q&A and disussion

Moderated by Efthalia Arvaniti

12:30-12:50 Panel discussion with audience Moderated by Efthalia Arvaniti
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www.trinomics.eu

Circular sources for algae fertilising  products

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

Amsterdam, 27/11/2024



Algae in the European Green Deal

Do not require 

arable land

Do not require 

freshwater

Capture CO2 Reduced

seasonality



Current algae production is not sustainable



Objectives

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

ea@sustainable-projects.eu



Algae biomass uses in Europe

based on the number of companies supplying biomass for these uses 
(Vazquez Calderon and Sanchez Lopez 2022) 



Global Seaweed Market Projections to 2030+



For mor info on EU4Algae outcomes and new activities:



Develop supply chain scenarios for North and South Europe

ÅNorth Europe
ÅSupply chain
ÅLegal
ÅEconomic
ÅEnvironmental

ÅSouth ~Europe
ÅSupply chain
ÅLegal
ÅEconomic
ÅEnvironmental



North Europe #1

Solution #1 Industrial Symbiosis using 
industrial nutrient -rich 
side-streams at enclosed 
industrial systems

TRL7-8

Relevant 
EU 
projects: 

Alg-AD, SCALE, AlgaeNauts, LOCALITY, 
REALM, AlgaeProBanos, CIRCALGAE, 
SEMPRE-BIO, AlgaeBrew, IDEA, , 
GENIALG, SEAMARK, SEABIOPLAS, 
INTEGRATE, SEACOLORS

Industry 
practitione
rs: 

Necton (PT), Biorizon Biotech (SP), A4F 
(PT), Pure Algae (DK), Swedish Algae 
Factory (SE), Sotenas Symbiose (SE), 
Power Algae (EE)



North Scenario #2

Solution #2 Use of a mixture of 
microalgae and aerobic 
bacteria in open ponds for 
treating (urban) wastewaters

TRL 8-9

Relevant EU 
projects: 

SABANA, AlgaeNauts, Water2Return, All-Gas, 
AGORA, WALNUT

Industry 
practitioners: 

Industry practitioners: Aqualia (SP), Biorizon 
Biotech (SP), Veolia (SP), CASRTIF (SP), Algen 
(SL)

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

AlgaeNauts



Solution  
#3

Collection  of algae 
beach-cast  for  
nutrient  removal

TRL: 7-8

Relevant 
EU 
projects : 

CONTRA, SeaBiogas, SalFar

Industry  
practitio
ners: 

Søuld (DK), Est-Agar (EE), 
Grogenics (Canada), Ökowerk 
(DE)

Solution #3: Collection of algae beach-cast for nutrient removal

NatureScot
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Stay in touch
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@EU_MARE @ourocean_eu
EU Maritime  Fish

EU Maritime & Fish

@cinea_eu
CINEA - European Climate, Infrastructure and 
Environment Executive Agency

EU4Algae

DG MARE

CINEA

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
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Challenges for scaling 
seaweed-based 
biostimulants
Prof. Dr. Margriet Drouillon & Dr. Andrea Romero Pérez



Challenges in biostimulants industry 

Technical:

Á Lack of evidence of efficacy

Á Targeted applications for optimal bioactivity

Á Variability in application mode

Market:

Á Higer cost of fertilization per hectare (near future)

Á Risk of adopt new and expensive product

Á More information needed regarding ƳŀǊƪŜǘΩǎ ŘŜƳŀƴŘǎ

Á Regulatory clarity

Consumer/Buyer:

Á Reduced level of trust in effectiveness

Á Not always properly educated about the use of the product

21

Global Seaweed New and Emerging Markets Report 2023 / EBIC 2024



Seaweed-based biostimulants industry

Å The seaweed-based biostimulant market is projected to grow at 13% per year.

Å Valuation:

Å Current value (2023): $1 billion ς 30-40% market share of the biostimulants market

Å Requiring 250,000 to 500,000 tons of seaweed per year

Å Expected value by 2030: $1.8billion  
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Global Seaweed New and Emerging Markets Report 2023



Seaweed market
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Global Seaweed New and Emerging Markets Report 2023



Biostimulants Value chain: Seaweed?

24

Markets and Markets, 2024



Biostimulants Value chain: Seaweed?
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Wild harvesting: major source for seaweed-based biostimulants

²ƛƭŘ ǇƻǇǳƭŀǘƛƻƴǎ ŎŀƴΩǘ ŦǳƭŦƛƭƭ ǘƘŜ ŘŜƳŀƴŘǎ ƛƴ ǘƘŜ 9¦ ƳŀǊƪŜǘ

ÅWild sources are being regulated

ÅBut demands continuously grow

New source? Seaweed farming

ÅOff-shore farms

ÅMulti-use of space at the sea

Å In-land production

Interreg Bio4Safe, 2022



CASE: vetik

Vetik is a biotechnology startup from Saaremaa, Estonia, dedicated to sustainably valorizing local red seaweed into high 

value, high-quality products.

26

Arvi Talk

Seaweed harvester 

Valmar Kasuk

Sales, Marketing

Tanel Ilmjärv

CEO, CTO



CASE: vetik
Vetik is a biotechnology startup from Saaremaa, Estonia, dedicated to sustainably valorizing local red seaweed into high value, high-quality products.

ω Why seaweed?

o Abundant, underutilized red seaweed resources in Saaremaa

o Local resource Ą High-value products + promoting sustainability and rural development

ω Why biostimulant?

o Other ideas were explored (ex: pigment for cosmetics)

o Biostimulants have best performance, market traction, and potential for a strong business case.

o Effective and natural solutions for enhancing plant growth and yield in a sustainable way

ω Regulatory hurdles:

o Understanding of regulations like CE certification and REACH

o Extensive testing and detailed documentation to validate product claims and ensure compliance.

27



Upscalingin the blue economy:
not straightforward

× Global phenomenon:

Å Muchresearch TRL 2 ς5, little scale-up to pilot or commercial scale

Å Slower than in similarsustainabletechnologyareas

Å Corporatesandfinancial institutionsare reluctant

× Barriers partially identified:

Å Sea as investibletopic: not visible

Å Economiesof scale, risk / return unknown, no parameters or benchmarks

Å Lack of talent ready to lead technically complex, longer-horizon company development

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

Å A complex operating environment leading to a long development and funding cycle Ą Inherentlymore riskyandcapital

intensive

× Seaweedis  exceptionΥ Ψƻƴ ǘǊŜƴŘΩ

28



LƴǾŜǎǘƻǊΩǎ ƛƴǘŜǊŜǎǘ ƛƴ ǎŜŀǿŜŜŘ 
companies by stage of value chain and 

application

29
Seaweed for Europe, 2021



applications ς single vs. multiple

30

Single application focus prevails

Seaweed for Europe, 2021



Multiple applications
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Combinations:

- 10% cosmetics, pharma & food

- 10% cosmetics and food consumption

- 9% pharma/nutraceutical and food consumption 

business

- 7% animal feed and fertilizer business

Seaweed biostimulant (184 companies, 2023): 

- 42% has other applications in portfolio

- Feed > Food~ Hydrocolloids > Personal care

Seaweed for Europe, 2021 & own research



Average ticket size in seaweed business

32
Seaweed for Europe, 2021



Investor types
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NGO (US, Sweden): either private foundations or 

ŎƻǊǇƻǊŀǘŜ ƭƛƴƪŜŘ ōƻŘƛŜǎΣ ƻǊ Ǝƭƻōŀƭ bDhΩǎ - seaweed 

production, new applications development

Public entities: EU (EASME, EMFF), national bodies (UK 

coastal communities fund, regional (conseil regional 

ŘΩŀŎǉǳƛǘŀƛƴŜ)

Seaweed for Europe, 2021



Genetic Approaches and cultivation protocols to unravel MEtabolite 
production of Porphyra spp. targeted towards human and plant 

health applications

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

Olivier De Clerck (UGent), Jana Asselman (UGent), Kris Audenaert(UGent), Klaas Timmermans (NIOZ), Ilias Semmouri (UGent), Silke 

Deketelaere(Ugent), Noémie De Zutter (UGent), Silke Bouckenooghe (UGent), Jordi Morcillo (UGent), Dorien Derksen (NIOZ), Jesse van 

Groenigen (NIOZ), Andrea Romero Pérez (Biomares), Maaike Perneel(Business Developer), Margriet Drouillon (Business Developer), Ximena 

Reynafarje (InnovationOfficer)



Provision of consistently high-quality bioactive 
ŎƻƳǇƻǳƴŘǎΧ

ΧŦƻǊ ƴǳǘǊŀŎŜǳǘƛŎŀƭǎΣ biostimulants and biocontrol industries 

ü Seaweeds = essential link in the development of a 

circular bioeconomy

ü Porphyra (red alga): 

ï occurs in the North Sea

ï fast growth

ï rich in bioactive metabolites

ï dynamic physiological response

ïŎŀƴ ōŜ ŎǳƭǘƛǾŀǘŜŘ ƻƴ ƭŀƴŘ ŀƴŘ ŀǘ ǎŜŀ

27/11/2024 Blue Mission Banos 35



Our approach: 
Optimise, identify and develop 

Identify Porphyra bioactives 
for potential as 
NutraceuticalsNutraceuticals

Develop Porphyra based 
biostimulants and 

biopesticides

Agricultural BiologicalsControlled cultivation & 
tailoring metabolite 

composition

Porphyra biomass

Optimise pre-treatment, 
storage  & Biorefinery

27/11/2024 Blue Mission Banos 36

Extractions & 
analysis



Controlled cultivation & tailoring metabolite 
composition

╖close the existing knowledge gaps on the life cycle variations 

╖define environmental conditions to trigger asexual or sexual reproduction

╖define optimal abiotic stressors for enhanced bioactive compound content

27/11/2024 Blue Mission Banos 37
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Extractions & analysis

╖Effects of post-harvest treatments 

╖Extraction and fractionation

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

27/11/2024 Blue Mission Banos 38



Evaluate bioactivity of extracts for nutraceutical 
activity

27/11/2024 Blue Mission Banos 39

Åconfirm stability and uptake of seaweed bioactive compounds in 
the human digestive system 



Evaluate Porphyra extracts as
biostimulants and biopesticides

╖Evaluatethe crudePorphyraextractsfor selectedtraits

ï Fungicidalactivity, UV protectant, resistanceinducers, biostimulants

╖Bioactivity-basedextract optimization/ fractionation

27/11/2024 Blue Mission Banos 40



Thank you!

27/11/2024 Blue Mission Banos 
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