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species loss In marine ecosystem...

(Millennium Ecosystem Assessment 2005) , i
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P: Natural Ecosystem

of the world’s

commercial marine fish
stocks are either
Clearly a

(30%). (FAO 2012) “relevant issue”

for seafood

products
(ISO, ILCD)




Trophic Cascade effects...

Loss of 60% of the
eelgrass meadows.
since the 1980s...
Important nursing
grounds for fish

Baden. S.. Emanuelsson. A.. Pihl. L.. Svensson.C.J.. Aberg. P. 2012 ” Shift in m
food web structure over decades linked to overfishing”. Marine Ecology Yl
Progress Series. 451: 61-73.



Carbon footprint of some marine part of the SP Group
products (per edible filet)
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of Norwegian seafood products on the global seafood market. Journal of Industrial Ecology s
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The big picture....

4 Ovexploited » Depieted + Resovering
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>70% all commercial marine
fish stocks are either fully

loi fished!!!
(eéApgltzeodl(c)); overfished Globally 8% discard

(FAO 2005)

40% of continental shelf
swept every year (Kura et al 2000)




Il. Target Catch

lll. Ecosystem
(Discard & Seafloor)

V. Future outlook
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Life Cycle Assessment (LCA)

el International

ISO

Organization for
Standardization
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The International Journal of Life Cycle

MCaT® Assessment
Assessment

Editor-in-Chief: Walter Klapffer
ISSN: 0943-3343 (print verszion)
I135N: 1614-7302 (electronic version)

e

o e

Journal no. 11387 7 'f:;:ﬁ\
[il 2010 Impact Factor 3.148

.

.
i




part of the SP Group

Account for Potential impacts!

2) By-catches
1) Target stock  (ecosystem)

3) Swept area
(ecosystem)

ﬁ | 4) Greenhousegases
e

Foop PROCESSING

=
— 5) Ozone depletion
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6) Acidiphication

9) X L
7) Eutrophication m
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..or Potential damage to Safeguard objects!

2) By-catches

1) Target stock  (ecosystem) 3) Swept area

(ecosystem)

= Endpoint impact

categories

Damage ofv X gl

Damage of “Natural
Resources”

“Natural environment”

Damage on “Human
Health”




« Sunken billions (FAO 2009)
50 billion $ annually. 64% of
landed value...jobs lost...

* Health benefits:
1 billion starving/ malnourished.
>1 billion “over nourished”

e 17% an animal protein (7% all
protein) 0.1% global GDP
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ICE
CIEEA Stock Assessment
data available!

rmation May 201
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Maximum Sustainable Yield (MSY)

200 + Birth-Crucifiction-Resurrection
(1930ies — present)
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Maximum Sustainable Yield (MSY)

Fishing mortality
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Impact assessment models

“As simple as possible,

As complex as necessary

Observation,
field work,
statistics

Prediction,
conclusions,
Action

“Essentially. all models are wrong. but some are useful”

George E. P. Box. Empirical Model-Building and Response Surfaces (1987) b L -;
7 May 2013 S




Spatial/temporal resolution!
Eastern Baltic Cod (Gadus morhua)
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Iterative characterization function
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Lost Potential Yield 2010
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Overfishedness of Biomass (OB)

Overfishedness (Bmsy/B-1)
vs Overfishing (F/Fmsy-1)
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.....Bmsy Input data

Certified = Uncertified

<
o~

9%
I | I
1970 1980 1990 2000 2010

0.0

Year
Gutiérrez et al 2012. Eco-Label

Conveys Reliable Information on
Fish Stock Health to Seafood
Consumers. PLoS One.

MSC B/ B,

around
14%

31%

Froese R. Proelss A. Evaluation and
legal assessment of certified seafood.
Mar. Policy (2012)
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Future endpoint characterization
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Stock resolution!

>

ol ;. T | - b = _‘:} - o {‘3’(— ¥

6.6 0.07 1.04 0.28
0.09 0.09 0.15 0.04
42.6 0.29 0.11 0.20
0.14 0.04 0.37 0.04
0.10 -0.01 0.78
0.11 0.01 0.18

0.24
0.02

=

kg WPY lost per kg landed m



European fisheries...

Stock status 2010 of 43 European commercial stocks

N > -5 1995

F-Overfishin
Too high fishin

(Bmsy/B-1)
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By-catches

W5 w22%1076 km longline” /
4*10"7 m Earth circumference

=500 loops...
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Non optimized resource use

Impedes rebuilding of stocks

Pressure on data deficient
species

Impact on threatened species

o,

)
m [~

=1

et

g
- Gencz



part of the SP Group

By-catches, some estimates

Sy 90d - 40 % of global catches are by-
@ & catches (Davis et al., 2009)

e 0-96% of catches could be discarded
at sea (8% weighted global
average) (Kelleher, 2005)

80 % of global catches lack stock
assessment (Costello et al., 2012)
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- Weighted
% Dlscard by average discard - -
] Landings Discards R
Fisher P
rawis
Shrimp trawl 62.3 1126 267 1 865 064
Tuna and HMS longline 28.5 1403 591 560 481
Dredge 28.3 165 660 65 373 4
Dredges
Mobile trap/pot 23.2 240 551 72472
Demersal finfish trawl 9.6 16 050 978 1704 107
Demersal longline 7.5 581 560 47257
Tuna purse seine 5.1 2673378 144 152
Midwater (pelagic) trawl 3.4 4133 203 147 126
Handline 2.0 155 211 3149
Multigear and multispecies 1.4 6023 146 85 436
Small pelagics purse seine 1.2 3882885 48 852
Cillinst 0.5 3350 299 29 004
(surface/bottom/trammel) Gillnets and
Entangling Net
Tuna pole and line 0.4 818 505 3121 namaTEs

Hand collection 0.1 1134 432 1671 H
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Primary Production Required
PPR = (Catch/9)* 10" (TL —1)

A terrestrial A marine
food chain food chain

Flowrer Phytoplankton

Papatryphon 2004, Pelletiers 2007, Aubin et al 2008 m

Factor 1/9 aproximates an carbon content of 111.1 g carbon / kg wet weight " M




Primary Production Required (PPR)

In kilo carbon from discards per kilo landed product.

Related to trophic level, but energy transfer is acknowledged
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Primary Production Required (PPR)

Key

At least 10%
PPR extraction

At least 20%
PPR extraction

- At least 30%

PPR extraction

PPR is a value that
describes the total amouint
of food a fish needs to grow
within a certain region,

Figure 51: The expansion and impact of world fishing fleets in
a) 1950 and b) 2006

Swartz et al 2010 &
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PPR (t C)

Primary Production Required (PPR)

What is the impact?

25 00 000 - .o
10 00 000 -
0_ I I I I I
1900 1920 1940 1960 1980 2000

year

Hornborg et al. 2013 Biology Letters @
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Black Legged Kittiyaks Great Black Backed Gull
Leach's Petrel Black Guillemaot

o o Constraints

! Common Tern
Gannet azorbill /
Commen M / / J; Arctic Tern

Hooded seals |§ Grey seals §Harp seals EHarbour seals)

e  Great uncertainties and variability
= in TL and TE estimates

Tuna
fish

Swordfish|

Salmon
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Lack the dimension of sensitivity to pressure!
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urce use

e Different TE values for PPR estimates?

Average Temperate Tropical Open Sea Upwelling

L 10 73 103 85 250 1/TE
14.3\ 7.4 153 14.3 98.9
111.1 43.2— 1217 676 1736.1
279.1 / 957 309.6  159.0 62915

p —

PPR= (Y,/9) x (é)'iﬂf-ﬂ
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The IUCN Red List Categories and Criteria

—  Extinct (EX)
| | Extinctin the wild | | Critically
(EW) Endangered (CR)
7))
G-_J Adequat data Threatened Endangered (EN)
8 Evaluated {
Data Deficient Near Threatened

— — Vulnerable (VU)

%{ Not Evaluated (DD) (NT)
NE

—_— (NE) | | Least Concern
<_E (LC)

Could use of these
categories capture
sensitivity to pressure?
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JUCN Red List: Sweden 2010

REGIONAL EXTINCT (RE) VULNERABLE (VU)
Dipturus batis Galeorhinus galeus
Acipenser oxyrinchus Somniosus microcephalus

Etmopterus spinax
CRITICALY THREATNED (CT) Merlangius merlangus

Lamna nasus

Cetorhinus maximus NEAR THREATNED (NT)
Squalus acanthias Petromyzon marinus
Anguilla anguilla Dipturus linteus
Pollachius pollachius Sebastes viviparus
Cyclopterus lumpus
ENDANGERED (EN) Zoarces viviparus
Chimaera monstrosa Least
Raja clavata DATA DEFICIENCY (DD)  Bxtinct _T_m'if'ffi Conrern
Coryphaenoides rupestris Enchelyopus cimbrius . @ @ @ @ @ @
Molva molva Micrenophrys lilljeborgii
Gadus morhua Lebetus scorpioides

Melanogrammus aeglefinus
Anarhichas lupus

Hippoglossus hippoglossus m
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Consistent sensitive life history traits

(b)
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Hornborg et al. under revision
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Consistent with advice in fisheries

IUCN [UCN/ICES Species/stockswith  Comment
compatibility ICES advice (2009)

CR 4 hits 4 species

EN 5 hits, 2 false 4 species, 7 stocks  False alarms: Haddock® and cod” (Eastern

alarms Baltic, stock 25-32).

VU 1 uncertain 1 species

NT - -

LC 3 hits, 2 misses 13 species, 19 Misses: Herring® (stock I11a, autumn
and 14 uncertain  stocks spawners) and salmon®.

NA - 8 species
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Robust to sensitive life history traits and scientific advice
=carrier of aggregated information

Constraints

» Differences between stocks

« Coverage of assessments

e Other threatened species: birds,
mammals, invertebrates

 Lacks dimension of resource
use
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aracterization

Resource/Economic endpoint
Ecosystem costing,
Pricing index WPY

Natural Environment endpoint
Disturbed natural flow (PPR) / Pristine biomass (K)
Allocate Extinction?

LCA - NOT A SUBSTITUTE FOR ECOLOGICAL
RISK ASSESSMENTS
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A. Monitoring / General data availability

‘. Target 7
B. High variability (Natural production) v, Catch -

N By-Catch 7
\ /

N @osvte/m
v

C. Biodiversity - Risk assessment,
probabilistic approach

- approaching the boundaries of LCA
applicability? @h
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Future concepts to include

Size overfishing (L-opt) HYL‘KH 7B FIs

!;r_"-.‘:) I BT

Probabilistic approach .

(risk assessments. role of | Rl i o

LCA) o= £ |
= 4 NEN %‘m

Data deficient stocks
= Bycatch
(Vulnerability/ CPUE
approach)




Seize selectivity?

part of the SP Group

Atlantic cod 24
Sweden
= 16
b
2
- E 08
Conservation status =
E xtinct Threatened Lower Risk I]
l - = ' o D T T T T T _ T T T T 1
Wulnerable qucn 2.3
Scientific classification 290
Kingdom: Animalia - Poland
Phylum: Chordata :':-' 660
Class: Actinopterygii E
. o
Order: Gadiformes
E 330
Family: Gadidae =
Genu.s: Gadus 0 R . . = . . . . . .
Species: G. morhua 1 9 3 4 5 6 7 8 g 10+
Binomial name Age
G
ardus morhua %00
Linnaeus, 1758 Russia
- © 600
s :
i
2
E 300
=
Distribution of Atlantic cod T T T T T T T T !
1 2 3 4 5 3] 7
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Cod fisheries closures
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Focus on applicability
*Common” principals of sustainable fisheries (MSC/WWF)

1.The condition of the fish

stock(s) of the fishery

2.The impact of the fishery on
the marine ecosystem

3.The fishery management
system
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European Seafood LC
database?

Stock R
Assessment S i

Fuel (EU national
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gear/size specific /( P )

WPY:
a) Database
Species specific life b) Script R
Bycatch (FAO gear traits (Fishbase) c) Reference

specifc) points only




A. B|aS Of Completeness part of the SP Group

C. LCA as a holistic framework
(Standard LCA + Biological Toolbox + Non LCA Risk assessment)

Science

w§

nature
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