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The seaweed sector must avoid developing along the “old” economy’s way of cost 

leadership but develop along the way of the “new” circular economy. Seaweeds should 

not be seen as a new product “added” to the market but become an integral part of the 

European food system, being used for human consumption, feed and improving 

production processes.



Water’s role in a circular food system
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Van der Meer, 2020



KB34 Circular
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KB34 Circular
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KB34 Circular
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Corona dashboard to

marine circularity Dashboard 

12Vandam, 2019



Ultimately to Circularity indicators
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Resource Security indicators

Efficiency in Production: % primary production utilized

Proportion of stocks and production within biologically sustainable levels (MSY 

and Carrying capacity indicator)

Proportion of stocks generating beneficiary effects

% Captured P (P uptake - P lost)
% Utilisation (waste ratio)
Carbon sequester scenarios (land versus sea)

Production indicators Include Beneficiary 
impact circular

Kg food consumer (protein)
Kg food consumer (carbo hydrate)
Kg food (micronutrients)
Kg feed (protein)
Kg landed biomass (food+feed) /unit
Discard ratio (Kg catch landed + discards / 
discards)

Increase crop yield
Decrease CO2 eq
Improvement production efficiency
Replacement resources (MAGNET)
Food safety risks

Climate action indicators

Kg production / MJ fossil fuel
CO2 eq emission / production 
Carbon capture / Kg production (this can be negative if 
capacity is compromised)
NOx eq / product
M3 fresh water used
M3 fresh water : water scarcity index
M2 areal used / unit

Affordable and clean energy

% renewable energy sources
% dependence fossil fuel
GHG emission per kWh
CED (Cumulative Energy Demand) production



Support framework
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Human Well-being

SDG Indicators under ILO custodianship

Ecosystem/Biodiversity conservation and restoration

Desired Production per amount of externalities (i.e. pressures) created and their 
impacts on the social-ecological system 
Impact assessment shows all pressures and the potential impacts they cause
Ecosystem service supply
Biodiversity index (BISI, NCAI)
Habitat index
Index of coastal eutrophication
Zooplankton Index

Viable economic sectors

Cost-benefit per surface area



A DPSIR framework 
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Including development of a Toolbox for measurement 

of Seaweed-Ecosystem interactions



Autonomous and remote tools (seaweed)
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Remote monitoring of seaweed (pre-feasibility study)



Autonomous and remote tools (shellfish)
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Sonar applications in production

19



MinIon implementation (MAE-WMR-WEcR)

Sessile biomass
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Small handheld sequencer
Initial costs: 1000 US$

 MinION: enables rapid and 

affordable iterations of protocols!

Raw read quality: avg. 90-95% identity
Assembly: 99.5%, polished: 99.9%
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https://github.com/rrwick/Basecalling-comparison



In development
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Cabron Sequestration Scenarios
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Approach Individual mussel
(g C per 

production cycle)
1. Mass balance of shell material 

[CSP=S]

1030

2a. Mass balance of individuals, correcting for CO2 fluxes [CSP=S-B-R] -541

2b. Same to 2a with partitioning between shell/meat [CSP=S-B-10%R] 317

3. Mass balance of individuals, including all metabolic processes [CSP=S+T+BB-B-R-

BM]

Unknown due to 

data unavailability



Agriculture-aquaculture combinations
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Avenues to capitalise
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Inspirational



Conclusions

 Many unknowns in knowledge base (vertical and 
horizontal circularity)

 Integration of marine in food system necessary 

 Tools become available for policy development

 Broad vision on circular marine not yet developed
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Bedankt
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