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Vanliga fragor/mal:

Hur stor miljopaverkan har min produkt?

Vilken del i livscykeln paverkar mest?

Ar alternativ/produkt A bittre dn B?

Vad ska jag forbattra for att uppna storst effekt?

Tne
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LIVSCYKELANALYS (LCA)

INPUT: Resursforbrukning av energi, material, land och vatten

OUTPUT: Utslapp till luft, vatten och mark. Avfall och biprodukter.
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MILIJOPAVERKAN FRAN FISKUPPFODNING

l

Energiférbrukning

Markanvandning
Klimatpaverkan

N



INPUTS OCH OUTPUTS FRAN TRE LAXFISKODLINGSSYSTEM

Utvalda inputs och outputs Kassodling i Landbaserad Landbaserad
havet sluten odling flow-through

Clarias
RAS SE
770 kWh

Kalla: Ayer, N. W., & Tyedmers, P. H.
(2009). Assessing alternative
aquaculture technologies: life cycle
assessment of salmonid culture
systems in Canada. Journal of
Cleaner production, 17(3), 362-373.



Jamforelse 7 produkter
- between best

System

Tilapia, RAS, Sverige 1
Clarias, RAS, Sverige 1
Lax, RAS, Kina 6
Roding, RAS, Kanada 2
Lax, kasse, Norge 3, 4
Tilapia, damm, Kina 5
Pangasius, Vietham 5

References: 1Bergman et al. in prep; 2Ayer & Tyedmers; 3Ziegler et al. 2013 (energy and fuel consumption); 4Ytrestayl et al. 2015 (FCR and inclusion
of marine ingredients in feed); SHenriksson et al. 2015;6 Song et al. 2018
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Semislutna system

Tank pa att flow through-system eller system dar
det utgaende vattnet inte renas kan innebéra

HOg energiforbrukning

Stor mangd byggmaterial (sasom betong-
tankar)

OCH 6vergddande utslapp
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Akvaponi

Finns valdigt fa LCA studier
pa riktiga system

El viktigt

Flytande plattformssystem
lagre paverkan an
mediabadd enl. en studie

Forchino, A. A., Lourguioui, H., Brigolin, D., & Pastres, R. (2017)
Aquaponics and sustainability: The comparison of two different RI
aguaponic techniques using the Life Cycle Assessment SE
(LCA). Aguacultural Engineering, 77, 80-88.




Andra odlingstekniker som kan minska
Overgodning

* Integrerad Multi-Trophic Aquaculture (IMTA)

* Foderingredienser (musslor, alger) som
fangar upp 6vergédande amnen

« Offshore-odling

« Inga eller valdigt fa LCAer finns som
kvantifierar och jamfor effekterna av sjomat
producerad i dessa system




Fordelar med recirkulerande
odlingssystem som LCA inte fangar

upp

* Ekosystemeffekter som undviks:
rymning av fisk (som kan forsvaga
vilda fiskbestand)

« Effekt pa biodiversitet som undviks
(exempelvis effekt av spridning av
parasiter och parasitdédande
medel)

 Lokala effekter som undviks
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Oxygen Control
Stable oxygen levels are essential
to all aquaculture systems, as
periodical drops in oxygen levels
reduce fish appetite, and increase
stress levels and mortality.

: o Software
= T A wide range of dedicated

( 4 - software solutions.
Mort Collector

. Combined water outlet screen
) - and mort collecor system.

Feed Systems
Akvasmart CCS Feed Systems are
integrated with the Recirculation Systems.
Both centralized blower systems with
Rotor Spreaders, and individual tank
feeders, are connected to the Akvaconnect
software. Al systems are feed care
optimized to preserve pellet integrity.

Header Pumps.
Water is lfted only once in
the Recirculation System,

Split-Loop design
To obtain optimal scability of water
parameters the flow pattem must be
designed to correspond to the system
loading. System performance is
improved by the use of the Split-Loop
design with lower flow rates through
the Bioflter and higher flow rates over
the Degasser, thus creating a perfect
balance of biological nitrification and
physical degassing processes. Mechanical Filter
An effcient mechanical
particl fiter removing
particles larger than 40
microns. This is crucial
for optimal bio fiter

UV Filter
, U e e performance and geners!
“ efficient ultra violet water Petiogen conrel,
disinfection 3t low costs.
s e This design resufts in very
. 0, Degasser low head loss.
s The CO, Degasser provides
eficient CO, removal at
low anergy costs, including
Biofilter icient seripping of
The fixed fluidised Biofier nitrogen.

AKVAconnect Software
AKVAconnect is the new “umbrella platform”
controlling both equipment and software.

combines high performance with
simple maintenance and low
operating costs. This mult-step
concept has been developed for
ulimate bicher stability.
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Viktiga skillnader

Kraver arten foder eller inte?
Proteinbehov
Foderkonvertering

Atligt utbyte

Hur tatt kan arten odlas?

Syrebehov



Klimatpaverkan for lax och blamusslor

3

|
Per atlig del blirl
det mindre |
2 skillnad! I

— — — J
Aquaculture (excl. feed
production)

m Feed production

Greenhouse Gas emissions
(kg CO2¢e/kg liveweight produced)

energy use of Norwegian seafood products



Foder




ENERGIFORBRUKNING, LAXUPPFODNING (USA)

Energy fo Provide Grow-Out Site Infrastructure
1%

Direct Energy Inputs to Smolt Production
3%

Alltannat 10%

Direct Energy Inputs to
Adult Transport
3%

Direct Energy Inputs to
Grow-0ut Operations

3%
Total Energy to Provide Feed
0%
Rl
Sources: Tyedmers, P., Pelletier, N., & Ayer, N. (2007). Biophysical sustainability and approaches to marine aquaculture S
21 development policy in the United States. A report to the Marine Aquaculture Task Force, Takoma, Park, MD.
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Koldioxidavtryck per kg foderingrediens

22



Foderutveckling for lax: fran fiskmjol till soja

70 % minskning av fiskmjol och olja mellan 1990 och 2013

100%
90%
B microingredients
80%
M starch
70%
M plant oil 60%
[ plant protein 50%
I marine oil 40%
M marine protein 30%
20%
10%

0%

Ytrestayl, T., Aas, T. S., & Asgérd, T. (2015). Utilisation of feed resources in production of Atlantic salmon (Salmo salar) in Norway

» Minskat beroende av vild fisk

Ingredient sources (% of the feed) 1990-2013

1.0

2.0 2.2 3.1 3.7

na ]
22.2

35.5
31.1 36.7 36.7

16.6

I 11.2 10.9
2000 2010 2012 2013

MEN

Hogre klimatpaverkan for lax

~— Vegetabiliska ingredienser

Marina ingredienser

N



Sammanfattningsvis:
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Landbaserade system har ofta hogre energiférbrukning och darmed klimatavtryck
men gor att annan miljopaverkan undviks

Foderproduktion star for storst resursforbrukning och storst paverkan pa de flesta
typer av miljopaverkan— aven for RAS om det ar energieffektivt

Bast ar foder med ingredienser med lag miljopaverkan men bibehallen tillvaxt for
fisken

Sjalva odlingssteget star dock for storst paverkan pa évergddning

Kom ihag — all matproduktion leder till miljopaverkan och det &r svart att hitta EN
|6sning som ar bast ur alla vinklar RI

SE
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