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Vattenbrukets regelverk, miljonyttor och utmaningar
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Bakgrund: Presentationsmaterialet har tagits fram inom ramen for
nationella kompetenshdéjande insatser inom vattenbruk.

Syfte:Kursen syftar till att starka kunskapen om vattenbrukets regelverk,
miljopaverkan och tillstandsprocesser hos handlédggare och andra
aktorer med ansvar for eller koppling till vattenbruk i Sverige. Fokus ligger
pa bade fiskodling och extraktivt vattenbruk (musslor, ostron, alger, med
flera) och kursen ger deltagarna verktyg for att fatta mer valgrundade
besluti tillstands- och tillsynsarenden.

Arrangorer: Nationellt Kompetenscentrum for Vattenbruk (NKfV),
Sveriges Lantbruksuniversitet & Goteborgs universitet,

Finansierat av Jordbruksverket med medel fran Livsmedelsstrategin.
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Innehall

« Metod fér utvardera hallbarhet
— LCA
— Vad sager resultatet?
« Paverkan av akvakultur
— Arter
— Foder

— System
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All figures refer to 2022

3,993

SEK million, net sales

Operating results: 22 MSEK
Operating margin: 0,6%

4%
20%
46%

30%
Distribution of net sales

Business sector 1,831 MSEK

Public funds 1179 MSEK
B state funds 812 MSEK

BB cufunds 171 MSEK

6%

Turnover from interdisciplinary projects in
relation to total turnover from the RISE
project portfolio

Approx.

3,10

employees

7/

Innovation Partnership Index

130+

Testbeds and

demonstration environments

Customer Satisfaction Index




RISE Sjomat

Hallbarhetsanalyser

Vardekedjanalyser

Marknadskartlaggning

Utveckling av nya produkter;
mat, foder och system
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Livscykel analays (LCA)

LIVSCYKELANALYS AV VATTENBRUK

UTVINNING - SKORD OCH DISTRIBUTION
AV RAVAROR FORADLING OCH KONSUMTTION
= ODLING
\‘:\\C“*—— T —— ,.f,,,fsrr.;rrrr[\‘,\> | R ;//) /

AVFALL

LCA ar ett verktyg som
systematiskt och kvantitativt
uttrycker hur en produkt
paverkar miljon fran utvinning
av ramaterial till avfall (vagga
till grav).

ISO 14040 -14044 |
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Life Cycle Assessment (LCA)

~

1. Goal and Scope

Define product, goal and specific methods

J

L4

V7

2. Life Cycle Inventory

Collect specific and generic data on resource use,

A

'Y

e ™\

production and emissions in each step

/ 3. Impact Assessment \

Calculate results, example GHGs:

Emission Climate impact per

kg of emission
L co. J
[ i 2 lm

N,0 x 298

Total GHG emission
of product

o /

v

=

4. Interpretation

Analyse results, sensitivity/uncertainty and revisit steps 1.-3. if needed

|

Illustration: Jirgen Asp



? Typiska miljopaverkanskategorier

6

Global uppvarmning Forsurning Toxicitet
‘¢ b
6verg6dning Vattenanviadning Etc.. I-
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Funktionell enhet

LIVSCYKELANALYS AV VATTENBRUK

Slg('jliD OCH DISTRIBUTION
FORADLING OCH KONSUMTTION

UTVINNING
AV RAVAROR

ODLING

AVFALL
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Allokering

Many industrial processes produce multiple products. But
how to divide the environmental cost between them?

Division by co-product mass

— Recommended over economic allocation by LCA ISO
standard

— Time stable

Division by co- product economic value

— Recommended by the EU Product Environmental
Footprint standard

— Unstable due to price fluctuations

Other options: protein content, energy content, ...

?Kg CO2

bl (R G

?Kg CO2
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Inventory ©\

INPUT: Natural resources like energy, material, land and water

Ql _
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—— 7 1 \r\ /7»7} h
‘(\K ~ ' }u nn |'.:
)‘ : : & s (]
Ql- ) :_ v
1o

OUTPUT: Emissions to air, water and soil. Waste and by-products.

Illustration: Louise Quistgaardh S



Impact assessment

Beraknar in- och utfléden och hur
det paverkar olika
miljopaverkanskategorier per
funktionell enhet.

[ 1. Goal and Scope

Define product, goal and specific methods

U

N
2. Life Cycle Inventory
Collect specifi d g ic data on resource use,
production and emissions in each step
T —
/ 3 Impact Assessment \
exa

revisit steps 1.-3. if needed

4. Interpretation

sitivity/uncertainty and

Its, sen:

lyse resu
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|
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Det blir snabbt komplext...
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...och det uppstar flera biprodukter



Paverkan fran
akvakultur
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The Blue Food Assessment

Eutrophication

Greenhouse gas emissions
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Gephart et al. (2021) Environmental performance
of blue foods. Nature 597; 360-366
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Relative greenhouse gas emissions
at landing/slaughter per edible yield
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Norwegian seafood

0,16

o oW & o
i -
Cod

European heef European pork  European poultry Salmon

Winther U, Skontorp Hognes E, Jafarzadeh S & Ziegler F 2020. Greenhouse gas emissions of Norwegian
seafood productsin 2017. https://d21dbafykfdck9.cloudfront.net/1581085586/report-carbon-footprint-
norwegian-seafood-products-2017-final-070220.pdf

Haddock Saithe Herring Mackerel Shrimp King crab
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Funktionell enhet

Klimatpaverkan

RISE — Research Institutes of Sweden
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Hot-spot analys

Norway

UK

Canada

Chile

1
Average

CEU BRU GHG Em. Acd. Em. Eut. Em.
(GJ) (kg C) (kg CO:z-e) (kg SO:z-e) (kg PO:-e)
26.2 111,100 1,790 17.1 41.0
I D N .m0
7.9 137,200 3,270 29.

_]__]_]I:I

31.2 18,400 2,370

28.1 749
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33.2 56,600 2,300 204 51.3
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89,400 2,160
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Pelletier et al. (2009) Not all salmon are created equal: life cycle assessment (LCA) of global salmon

Smolts B rarm Energy Farm N/P Emissions

farming systems. Environmental Science & Technology 43 8730-8736.
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Foderutveckling for lax: fran fiskmjol till soja

70 % minskning av fiskmjol och olja mellan 1990 och 2013 » Minskat beroende av vild fisk
MEN
100 oo . o oo
- . l I l ' Hogre klimatpaverkan for lax
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80 = i
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60 B Vegetabilske proteinkilder
50
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40
B Karbohydratkilder
30
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2.1 B Annet
0

1930 2000 2010 2012 2013 2016 2020

Aaset al. 2022
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Feed matters

Herring - Fuel: 76%
Cod - Fuel: 86%
0 1 2 3 4 5 6

Ziegler et al. 2021 Greenhouse
gas emissions of Norwegian
seafoods

(kg CO,e/kg LW at landing)

HLUC Feed-Other Aquaculture B Fuel ™ Refrigerant Fishing gear Vessel Bait

L )L
¥ T

Farmed Fished g




Feed matters

Juvenile

Grow out

Greenhouse gas emissions of
Norwegian farmed salmon,
exported to Paris

Johansen et al. 2022 Greenhouse gas emissions of Norwegian salmon products S



Greenhouse gas emissions
(kg CO2e/kg farmgate salmon)

6,0

5,0

4,0

3,0

2,0

10

0,0

Forbattringspotential Norsk lax

| -

Basecase

Energy savings

New energy carriers

Low mortality/eFCR By-product utilisation All
Feed - no soy Transport by ship Optimised case

Johansen et al. 2022 Greenhouse gas emissions of Norwegian salmon products S



Hur forbattra?

Paverkan per kg ing.
 SelgComenrie ]

3

2

Kg CO2 eq.

Sveriges férsta gréna

regnbégslax uppfédd pé 1 l
svenskt cirkuldrt foder
. R

Futsatsar och reloemmendotioner indn projeliel Fem fon gedn fisk § dak

BSF larvae  Mealworm Cionameal Blue mussel

e (dried) larvae (dried) meal

arounoation  SLU

RI.
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Impact per kg feed

= Blood meal (pig)
= Poultry by-product

meal
Fishmeal, Baltic

origin
Fishoil, Baltic origin
Broad beans
Soy protein
concentrate

= Wheat flour

= Corn gluten meal

= Wheat gluten

= Rapeseed oil (solvent)

= Minerals, additives
and vitamins
Amino acid mix

= Feed production

.

Kg CO2eq./kg

"

Kg CO2eq./kg

Conventional feed Novel feed

= Fishmeal, Baltic origin

= Fishoil, Baltic origin
Wheat gluten meal
Wheat flour

Fava bean protein-

concentrate
Refined rapeseed oil

(solvent)
= BSF larvae (dried)

= Mealworm larvae
(dried)
= Ciona meal

= Blue mussel meal
= Total minerals,

additives and vitamins
Astaxanthin
.

SE

= Feed produ



Relative climate impact of HOG Rainbow trout

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
Share of reference fish CO2 eq./kg

® Rainbow trout feed m Feed tranport (Mill to Farm)
= Grow out operations Fish transport (farm to processing)

M Processing of rainbow trout

(72



Aquaculture:

Technology matters

Relative Impact

100%
90%
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30%
20% |/

10% //

0%

[ | y

Acidification Eutrophication  Global warming  Land competition

Iinpact Categgfies

TRADEOFF!

i

Closed, landbased

RAS= Recirculating "Extensive”
Aquaculture System

B RAS production system
Dlntensive production system
D Extensive production system

100%
0%
80%
70%
60%
50%
40%
0%
0%
10%

0%

Relative Contribution

Samuel-Fitwi et al. 2013 Comparative LCA of raising rainbow trout in different farming systems

Acidification

Eutrophication Global warming Land competition
Impact Categories

Open, seabased

WRAS_GE
ORAS_WP

B
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ENERGIFORBRUKNING, LAXUPPFODNING (USA)

Energy to Provide Grow-0ut Site Infrastructure
1%

Direct Energy Inputs to Smolf Production
3%

Alltannat 10%

Direct Energy Inputs to
Adult Transport
3%

Direct Energy Inputs to
Grow-0Out Operations
3%

¢ Foder 90%

Total Energy to Provide Feed
0%

Sources: Tyedmers, P., Pelletier, N., & Ayer, N. (2007). Biophysical sustainability and approaches to marine aquaculture
28 development policy in the United States. A report to the Marine Aquaculture Task Force, Takoma, Park, MD.
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TILAPIA- & CLARIASUPPFODNING (RAS) \

UPPF(")DNlNG:
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S Grow-out %
= Feed '
/
: FODER
\
Tilapia Claria fepree=€taTias Tilapia Clarias Tilapia Clarias
Freshwater = Greenhouse gas Land use Energy demand RI'
eutrophication emissions S



Hallbar tillvaxt i Svenskt Vatt&nbruk

(HASVA)

Overgripande mal:
Hallbarhetsbedomning* av
svenskt vattenbruk**

RISE, SLU & Matfiskodlarna

*Miljo och socio-ekonomi

**Regnbage, roding, tilapia,
clarias och musslor

Expertisomrdden Erbjudande v OmRISE v Q

Expertisonraden

Hdllbar tillvdxt i svenskt
vattenbruk - Nuldge och
framtidsscenarier

Sverige importerar huvuddelen av sjdmaten som
konsumeras. Manga vilda fiskbesténd fiskas p& en ohdllbar
nivé, men vattenbruket erbjuder potential fér kad
produktion av sjomat. Detta projekt syftar till att analysera
den miljomdssig lala och hdllbarheten av
Sveriges vattenbruks produktion idag potentiella
framtidsscenarier.

| projektet kommer svenskt vattenbruk for forsta gangen analyseras
utifran de tre hallbarhetsdimensionerna; miljé, ekonomi och social
hallbarhet. Analysen kommer innefatta de mest betydande arterna for
livsmedelsproduktion: regnbage, roding, tilapia, clarias och bldmusslor.

Kundportaler English

Sammanfattning

PROJEKTNAMN

Hallbar Tillvéxt i Svenskt Vattenbruk
STATUS

Pagaende

RISE ROLL I PROJEKTET

Projektledning, hallbarhets analyser och
kommunikation

PROJEKTSTART

2625-01-01

VARAKTIGHET

2 ar

PARTNER

SLU, Matfiskodlarna

FINANSIARER

Jordbruksverket, Europeiska Unionen (EU)
PROJEKTMEDLEMHAR

Markus Langeland, Yannic Wocken, Anna F
Axelsson, FEriederike Ziegler, Edoardo
Desiderio

Bidrar till FN:s hallbarhetsmal

RENTYATTENOCH HALBAR 14 B
SANTETFORALLA RESIRSER

o

15 pmsoon
HOGEORTAL

Co-funded by S

the European Union


https://www.ri.se/sv/expertisomraden/projekt/hallbar-tillvaxt-i-svenskt-vattenbruk-nulage-och-framtidsscenarier

Checklista hallbar foderravara

v" Ej beroende av intensivt foder

v Ej beroende av energiintensivt odlingssystem/fiske
v Den energi som anvands ar fornybar

v Hogt utbyte

v Hogt naringsinnehall, sarskilt av kritiska amnen

v Produktionen ej begransad, dvs kan skalas upp

v" God smaltbarhet, tillvaxt, aptit och positiva hilsoeffekter pa fisken

nx

v Goda tekniska egenskaper (gar att extrudera)



Tack!

Markus Langeland
Markus.langeland@ri.se

+46 736 261060
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