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(a) Continents m B

(b) Species %

Figure 2 Differences in (a) geographical ([) Africa; (B Asia; (£ Eur-
ope; (E) America and () Oceania and (b) species distributions between
life cycle assessment studies and actual production of farmed seafood
worldwide in 2015 (data from global production extracted from FAQ
2017b). (I Marine fishes; (E) Freshwater fishes; (E3) Diadromous fishes;
(E]) Crustaceans and (1) Molluscs.
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1. OpIOPOC OTOXOU Kdl TTEOIOU EPAPHOYNG

«  OpIOUOC Kal MEPIYPAPn Tou NPoiovToc, TNG O1adikaaiac n Tne
unnpeoiac. KaBopiopog Tou nAaiciou Peoa oTo ornoio Ba yivel n
a&loAoynon

ZTOXOG : MOIOC €ival 0 OKOrMoc;

ZUoTNHa avaeopdac : noia sival n cUykpion;

AsiToupyikn govada (functional unit): noia 6a sivai;
‘'Op1a oUCTNHATOC : TI 6a cuunePIANPOEl OTNV PEAETN;
Aedopeva: nnyec kal UNOBETEIC ;

[oIEC KATNYOPIEC ENINTWOEWV £ival OXETIKEC YIA TNV HEAETN;
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 [olo €ival To avTikeipevo TNG Anoypagpngc;
* [poiov
* Ynnpeoia
- Ene&epyalopal, diadikacia

« TiI YAayxvouue;
 A&loAoynon/ouykpion
« BeATiwon
« XWPIKEC KAl XPOVIKEC MTUXEC
» Anyn anogaong
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* MeiwaTe TIC apVvNTIKEG ETTITITWOEIG TOU AVTIKEINEVOU ATTOYPAPNG
» [lpoaodiopioTe yEPN Yia BEATIWON
o ATTOQUYETE TNV AUPBAUVON TWV APVNTIKWY ETTITITWOEWV

* 2UYKPIVETE TIC TTEPIBAAAOVTIKEC ETTIOOCEIC TTAPONOIWYV
QVTIKEIMEVWY ATTOYPAPNC

e AVATITUCN VEWYV TTOANITIKWYV =2 2UVETTOKOAOUON TTPOCEyyIoNn



1. OpIOPOC OTOXOU Kdl TTEOIOU EPAPHOYNG

« OpIoPOC Kal NEPIYPAP TOU NPOIOVTOC, TNC
d1adikaociac n Tnc unnpeoiac. Kabopiopocg Tou
nAaiciou peoa oo onoio Ba yivel n a§loAoynon

« ZTOXOG:

- ZuoTnua avagopac: dataset ano Ecoinvent
database "n diapopeTikO design

 'Opia CUCTHHATOG:

« Aedopeva: NNYEC KAl UNOOECEIG
* [MolEC KATNYOPIEC ENINTWOEWV £ivVal OXETIKEC YIA
TNV JEAETN 1
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1. OpIOPOC OTOXOU Kdl TTEOIOU EPAPHOYNG

« OpIoPOC Kal NEPIYPAP TOU NPOIOVTOC, TNC
d1adikaociac n Tnc unnpeoiac. Kabopiopocg Tou
nAaiciou peoa oo onoio Ba yivel n a§loAoynon

e ZTOXOC: NApaywyn Yyapiwv,/KPeaToc

- ZuoTnua avagopac: dataset ano Ecoinvent
database "n diapopeTikO design

« 'Op1a oUCTAHATOG: AIKVO PE MUAN/TAPO

« Aedopeva: NNYEC KAl UNOOECEIG
* [MolEC KATNYOPIEC ENINTWOEWV £ivVal OXETIKEC YIA
TNV JEAETN 1



1. OpIOPOC OTOXOU Kdl TTEOIOU EPAPHOYNG

- AsiToupyikn povada (functional unit):
> Mapaywyn wapiwv — kabapo Bapoc (n.x. ‘1 kg of
live-weight fish at farm gate’)

> MNapaywyn kpeatoc (wapiwv) (n.x. ‘1 kg of fish
fillet’ N ‘1 kg of edible mussels’)

MNarti eivar onpavrikn n Asiroupyikn govada;
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‘Opla oucrnpatog

Raw materials

(from fisheries, agriculture, etc) \‘

Feed production infrastructures
and maintenance

Raw materials

Energy production infrastructures
and maintenance

Maintenance

Raw materials

End-of-life

Raw materials

Chemicals production
infrastructures and maintenance
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/
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—» CAPITALGOODS
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Other chemicals
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life cycle
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Amoypawgn AedopEvwy

« OpIOPOC TOU GUOTNHATOC

* [poadiopIoPOC KAl MOCOTIKOMNOINGN TNS XPNong
EVEPYEIAC, VEPOU Kal UNIKWV Kal NEPIBAANOVTIKWV
EKMOMUNWV

« 'OAa Ta anapaitnTa dedopeva GUAAEYOVTAl Kal
opyavwvovTal g€ gopepn diaypappaToc ponc



Ry,
Amoypagn AsdopEvwy

» AuTn n @aon BacieTai o€:
 MpwTeC UAeC (UAIKA Nou €Eayoupe ano Tnv ¢uon)
 Evepyeia
* MepIBANOVTIKEG EKNOMMNEG
* MNpoiovTa

» BaoiCeTal o€ 3 (pUOIKOUG VOUOUG:
« AlaTnpnon TnG pacag > M, = My,
« AlaTnpnon TngG evepyelag > E;, = E
 AUENON evTponiac



Amoypawgn AedopEvwy

* YAIKG KATAOKEUNC
Evepyeia/kauoiua yia KaTaokeun
EKNoPnEC KATAOKEUNC

YAIKa AsiToupyiac
 Evepyela/kauoipa yia AsiToupyia
« Eknopnéec AsiToupyiac



Amoypawn Asdopevwy - Kataokeun

« Eiopogc UNIKWV — XNMIKG
« ElopoEc evepyelac — NAEKTPIKO peupa / kauolua
KATAOKEUAOTIKWV UNXavnuaTwyv

 Ekpon: uAonoinuevo €pyo



Amoypawn Asdopevwy - Asitoupyla

EiopoEc UNIKWV: NAEKTPIKO pEUPA = KIVOUUEVA PEPN
Eiopoec uAikwv: O10E€idIo TOU avBpaka

Eiopoec UAIKwV: Tpogpn wapiwv

EIopoEC UNIKWV: XNUIKG = KaBapiouoc

Ekpon: yapia



Amoypawn Asdopevwy - End of life

Ta wapia yivovrar anopAnTa
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daon 3 YMOAOYIGHOC EMMTWOEWY

KAIMaTIK aAAayn
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Environmental
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http://michaelminn.net/energy/life-cycle-analysis/
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Moita mepiBaAAovtika povteEAa/pedodoucg
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Moita mepiBaAAovtika povteEAa/pedodoucg
HTTOPW VA XPNOILOTOINoW;

‘ J IMPACT World+ framework
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Moita mepiBaAAovtika povteEAa/pedodoucg
HUTTOPW VA XPNOIUOTIOINCW;

Climate change Ozone depletion Human toxicity, cancer Human Toxicity, non-
cancer

000000 —
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Figure 3 Impact per ton of live-weight seafood product for six selected impact categories (from 140 cases of 179,
communicating usable fraction and quantitative impact results). Midline is the median; box plots indicate the first
and third quartile; whiskers indicate the maximum and the minimum values retrieved.
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Figure 5 Ratio of the environmental impacts
of conventional diet (Conv.) compared to
those of different feed diets for seven selected
impacts categories. Impact scores are
expressed per unit of kilogram produced.

CED, cumulative energy demand; FMFO: fish
meal and fish oil; NPPU, net primary produc-
tion use. (+) Conv/Low FMFO; ([J) Conw/By-
product; () Conv/Organic; ($) Conv/Food
waste and () Conv/Fly larvee |
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Table 1 Overview of the results of the multiple regression applied on six impact categories and considering seven explanatory variables

Impact category Explanatory variables

Nopay = 897

FCR Culture Culture type Technology Species Culture Continent
intensity environment

Climate change *EE (1) M.S. M.S. KA * N.S. L M.S.
RAS (+) Freshwater (—)
Cage/Nets (—)

Aquatic eutrophication ~ *** (+)  N.S. * o N.S. R o

Polyculture (+)  FTS (+) Freshwater (—)  North America (—)

RAS (+)

Adidification N.5. FEE N.5. N.5. * N.S. N.5.

Extensive (+) Diadromous (—)
Cumulative energy *(+) N.S. N.S. wEE o N.S. N.S.
demand RAS (+) Multiple (+)

Cages/Nets (—)

Water dependence N.S. N.S. N.S. * N.S. N.S. N.S.
FTS (+)
Cages/Nets (—)
RAS (—)

NPPU N.5. N.5. N.5. o EEE * FEE

Cages/Nets (+)

Freshwater (+) Asia (—)

South America (—)

CrustacealN.S. (+)

Statistical significance (F-test) is reflected as follows: ***corresponds to P-value <0.001, ** to P-value <0.01, * to a P-value <0.05, 'N.5." to P-value

>0.05 (not significant).

tAmong the 179 cases of aquaculture systems that were found in total, some did not communicate the results quantitatively or did not communicate
the usable fraction or the FCR they used. They were therefore excluded from the regression. Cases assessing the aquaculture sectors within a country

were also excduded.

FTS, flow-through systems; NPPU, net primary production use; RAS, recirculating aquaculture systems.
Symbols ‘(+)" and ‘(—)" indicate an increasing or decreasing effect of the variable on the considered impact, respectively.
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