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Introduction and context

* Food production is causing major global environmental
burdens

* Circular economy (CE) as a tool for more sustainability
* CE research focused on terrestrial food productions

« What does circularity mean for aquaculture?
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Overview of the 5 ecological principles

Safeguarding and regenerating the health of our

(agro)ecosystems
Safeguard
&
regenerate
U5|_ng rep_ew_able energy ) Avoiding non-essential products
while minimizing overall Entropy Avoid and the waste of essential ones
energy use
CIRCULARITY

Utilizing and recycling

Prioritize Prioritizing biomass streams for
by-products of (agro)ecosystems

basic human needs
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Principle 1: Safeguard and regenerate
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Safeguard

Safeguard ressource ecosystems &

regenerate

Inputs Issue Implications

Habitat destruction due
to land use change

Fossil fuels _ _
Avoid conversion of

ecologically valuable

Fertilizer ecosystems
Water
Overfishing Source from well
Wild stocks \ﬁ, managed stocks

WAGENINGEN

UNIVERSITY & RESEARCH




Safeguard receiving ecosystems

Safeguard
&
regenerate

Outputs

Greehouse
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Nitrogen and
phosphorus

Drugs and
chemicals

Escapees

Pathogens and
parasites
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Issues

Eutrophication

Genetic pollution and
and invasive species
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Implications

Amount of aquaculture
limited by the ecosystem
assimilative capacity

Use only native
species/strains



Principle 2: Avoid
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Avoid non essential production

Sl polagics. 5 - -- Nutrient richness

Clams,
mussels, oysters
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Avoid non essential production

Avoid

Are all aquaculture products equally essential?

90% of production

20000 -
Pacific bluefin t @ Camivorous »@ Teleost
NC DILETIn
e 4 andarin fi ® Omnivorous & Mollusca
@ Filter-feeder 7 Crustacean
16 000 -
@ i Chinese mitten crab
E p g -sp
£ 12000
g2
@ Giant
~ ner [X.'J\Vn
W \ =Y Asian tiger shrimp
o - N =,
. ™ ST -y ™ Red swamp crawfish
& 8000 5 B o e O » »
B 24 Y s salm
;‘3’!’& 4 ) iy »&® Atlantic salmon
. R = Luxury
4 Luxury niche ? European | Black carp 1% Whiteleg shrimp .
o seabass | 3 commodity
=2 r@ | Largemouth u
=4 & O backbess & Common carp
-ry i 3 Iy
4000 - ) v G I:?:»M | e o Nile tilapia
Average price Cobia —g@ seabream / g Rainbow trout Bighe . IR
P I < - ® )ﬂu = Milkfish & JE [/ _
A rER )Gl). ’ﬁ'@“ Sy o it Y@ Crass cap
Accessible ** o sea ow T ae o o S Accessibl
cessi - he st e | .e®® o 3 cessible
niche g = & e Sriped catfish 20 commodity
0 T T T T T T T I T T T T ]
10 100 1000 10000

WAGENINGEN

UNIVERSITY & RESEARCH

Production volume (thousand tonnes)

Implications

Avoid/Reduce the
production of species
which contribute little to
food and nutrition
security

Species that contribute to
food security



Next steps

« Build narratives to promote circularity in aquaculture

« Check coherence and novelty with sustainability schemes used in
aquaculture

@ Ecological Regenerative
aquaculture  aquaculture
Circular
aquaculture

Ecosystem
approach to
aquaculture

Conservation
aquaculture
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Thank you !

Contact information

@ Killian.Chary@wur.nl
<] Zodiac Building, De Elst 1, 6708 WD, Wageningen
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