The role of

distribution chains

in promoting the sustainable
production and consumption
of seafood products

SDG 14: Life below water

Ocean Forum, UNCTAD, Geneva, 22nd of March 2017, Andreas Stein
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Intro: Sustainability is an old issue

Only after the last tree has been cut down /
Only after the last river has been poisoned /
Only after the last fish has been caught /

Then will you find that money cannot be eaten.

Augury Cree Indians
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EURODUNA Intro: Sustainability is a present issue
«v@@%
»Replacer”
Antibiotica reduction Local production
Governance ASC
MSC Animal Welfare/
: = FAO Animal Health
SOC|EtY/ Qe Brencur improvement UNCTAD Dipoipsss
End consumer Naturland :ishPB\t/f-prc;dcuts Alternative energies
or Petfoo
Co2 Footprint H
Businesses Greenpeace GLOBAL G.A.P.
IFFO-RS Traceability Lif |
Feed additives e cycie
Eco-friendly WWE asssesment/Eco
veterinary balance
" Innovative .
Quality Systems S— Science
(GMP, Q+S, Bio and others) Protection of
species
Feed raw materials Resource- ) .
reliable efficient Multipurpose use Breeding/Genetics/Management

in RAS: Fish and Plants
More about it in Chapter: ,Stakeholders Seafood/NGOs/Businesses/Science”



Intro: Sustainability is a future issue

Graph 3: Forecast of the world population between 1950 and 2050

(sorted by region); in billion and percentage by region

Grahk 3: Prognose zur Weltbevi_ilkerung zwischen 1950 und 2050
{nach Regionen)

Europe: 21% “WWeltbevdlkerung in Milliarden und relativer Anteil nach Region Europe: 8%
of2,5bn.= 10 of 9 bn. =
0,525 bn. 9 Lhues l:’“-
people g peopie
Fi
& Asia: 55%
of 9 bn. =
5 .l.l:!nl"ﬂ-_.
2 Ba == "% 4,95 bn.people
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Asia: 56% of 2,5bn.=1,4 4 s e ot 075 frica: 24% of 9 bn.
bn. people 2 1] o Sl 12 Yo 15 9% 2,16 bn. people
_ -
g5 1970 1990 2070 2030 2050
B Afrika Asien M Europa M Sidameg nd Karibik Mordamerika

Stand: Movember 20712; Quelle: United States 4
Commerzbank Corporates & Markets

s Bureau,

Small-scale fisheries, fishing and —farming,
abt. 37 Mio people, 90% are in Asia.
Additional 100 Mio. people are employed
in asscoiated activities.
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EURODUNA Intro: Sustainability is a future issue
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GROWING NEED FOR PROTEIN

The global need for food is growing, and the need for protein

is expected to increase by 70 per cent worldwide by 2050.

We believe that farmed seafood offers one crucial solution to
meeting this demnand. Fish is the most resource-efficient animal
protein available to humans, aside from insects.

source: Ewos



Seafood Definition:

Capture Fisheries and Aquaculture

FAO:

578 species
Aquaculture
(Fish, Mussels,
Crustaceans,
Algaes, and so on)

abt. 1kg Growth = 10kgs “Feed intake” abt. 1kg Growth (BM) = 1kg Feed intake
Sea and Land Land and Sea

FCR in comparison:
Cattle  ca. 1:5
Pig ca.1l:3
Broiler ca. 1:1,6

Soruce: Feap Introduction ,,Fifo- Fish in fish out”
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Fisheries Production and Consumption

RELATIVE SHARES OF AQUACULTURE AND CAPTURE FISHERIES IN PRODUCTION
AND CONSUMPTION

GLOBAL FISH PRODUCTION GLOBAL FISH CONSUMPTION

{i 0132015 [0 4! 2025 ' ‘I 01-2015 | 4 2025

Copture fisheries [l Agquacuitre Copiure fishorios for Il Aguocubture for
human consumption human coasumption

SOURCE: OECD ond FAC

NA Seafood: Figures & Facts

Fisheries Production for Human Consumption

GLOBAL CAPTURE FISHERIES AND AQUACULTURE PRODUCTION TO 2025

MARLLON TOMNMES VT WIDGHT [QLEVALINT)
2 5 &8 8 8 =B




World market Seafood: Who and what?

Fisheries — Production and Trade

_ Fish,
tres: X . :
TS , International Trade

95% aquaculture ' bl and Other
- ' Animal Proteins




arket Aquaculture: Europe

Figure 7.1: Main aquaculture producers (), EU-28 and Norway, 1995 and 2012
{1 000 tonnes live weight, %)

1995
EU-28 total =1 188 Norway = 278
Other EU-28 France
24% 24%
Netherlands
7% Spain
United Kingdom L
8%
Italy
18% 2012
Norway = 1321
EU-28 total =1 251
Spain
Other EU-28
Y 21%

Greece
9%

13%

() Excluding production from hatcheries and nurseries, fish eggs for human consumption, ornamental and aquarium species.
Source: Eurostat (online data codes: fish_aqg_g and fish_aq_2a)



Aquaculture/Fish: Germany

Aquakultur in Deutschland - wer macht was?

2100 5 600
1400 10 500
55 2 800
20 &8s

313 8 000

AnzahlBetriebe und erzeugte Menge Fisch in SuRwasser
nach Aquakulturstatistik in 2015 in Deutschland
(wwwdestatis.de)

3 300 Aquakulturbetriebe 2015 201S wurden in Deutschland
18 S00 t Fische 1,15 Mio. t Fisch und Seafood
8 000 t Muscheln verzehrt (FIZ, 2016)

mennssmn (O
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Aquaculture/Fish: Germany

Seafood/Fish inland capture in total: 42,400tons

Aquaculture: 21,000tons
Share Freshwater fishing*: 21,400tons*
*Breakdown Freshwater fishing in total: 21,400tons
Fisheries (around 900 Fisherman, mainly SSF): 3,000tons
Sportfishing (around 1.8Mio licenses): 18,400tons

100%
49.5%
50.5%*

100%
14%
86%

Source: Jahresbericht zur deutschen Binnenfischerei und Binnenaquakultur 2015
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EURODUNA Aquaculture/Fish: Codfish current situation

March 2017: Capture is stopped in the Baltic Sea for min. 8 weeks

1. Fisheries suffer losses
2. Compensation is hard to survive
3. Change is expected from Fisheries to Small Scale Fisheries
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EURobUNA - Stakeholders Seafood: NGOs/Businesses/Science

Following stakeholders are just examples for the Seafood-Industry:
& MSC, ASC, GLOBAL G.A.P., PSPA
9 EW Nutrition GmbH, Leiber GmbH, Miavit, Biomin, Euroduna Group
J Aller Aqua/Biomar/Ewos/Skretting/Coppens
. Deutsche See

J Christian Albrecht University (CAU)/GMA



Top ten MSC certified fishing areas

by percentage of fotal caton”

A tactc Actec Actacts
e et 123 e Cowen
*MSC carifNed caich wihin Unbed Natiora (\JN) Sood 61 °/° 47% 45%
Aget Crgerzaton (FAD) WA B Aresy
:nguc :.::uupo-,-: é:; :::::T‘ (1,000 tarraa) (140,000 tannas) (5600 tanras)



ASC 5 years after first farm certified:

More than 400 farms certified around the globe

ASC at farm level

N

v' 428 cerifiedfarmsin
37 countries (all
continents)

v~ 1.097.201 metric
tones — 3-4% of
globalvolume (of
these species)

v Salmon and shrimp
growingthe fastest

ASC in the supply
chain

v Same Chain of
Custody Standard
as MSC

v 1,126 certified
partners in supply
chain

=

ASC labeled
products

&z

Data: ASC, February 2017

v 7,348 approved
products in 58
countries globally

v Central & Northern
Europe leading

v Other markets
emerging (France,
Asia)
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,"Stakeholders Seafood NGO: GLOBAL G.A.P.

GLOBALG.A.P. Aquaculture Certification system
The full production chain shall be verified

FEED SEEDUNGS FARMING CHAIN OF CUSTODY

Wish ol wellcr e, or o

Food Sofety Animal Welfare Troceability

Environment Workers Welfgre SOBMLAN Suaete



afood NGO: Naturland

Naturland AQUACULTURE Naturland WILDFISH
- Capture Fishery Certification

v" Focus on artisanal fisheries, widely
neglected by other fishery certification
schemes

Strict, detailed standards
Transparent procedures

Effective systems v Strong social componentin the

Clear addec value standards (a global novelty!)

N By AN A A

v~ Unique combination of 3rd-party
certified, sustainable fishery, social
standards, and organic processing

Credible communication

10.03.17| Sheet3| wwwnsturiand ce
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EURODUNA - Stakeholders Seafood NGO: PSPA

I ENERET MANDATE
Wild, Natural, Sustainable

State of Alaska Constitutional mandate (1959):

“Fish...shall be utilized, developed, and
maintained on the sustained yield principle...”

Glenn Reed, President
Pacific Seafood Processors Association
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EURODUNA - Stakeholders Seafood NGO: PSPA

USING ALL THE FISH

+ SKin
* Roe
*Fillets

‘Collars

A good example of SUSTAINABILTY
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%.W/Stakeholders Seafood: Feed , EW Nutrition GmbH“
s
Conclusion
Activo® Aqua

* leadstoimproved performance parameters
* reducestheuse of antibioticgrowth promoters

* enhancesthe profitability of our customers

-‘l
s -y | Support Higher _ d
¥ activo } Survival Rate ‘



eafood: Feed , Leiber GmbH"

Chains of B-1,3-linked D-glucose
; monomeres; linear, or branched with
eria, fungi B-1,6- linked side chains

\ / Immune modulating
- - % effects proven in aquatic
nghly punﬁed ls-g“'.‘za“s organisms, livestock,

companion animals and
humans

Prophylactically boosting immune competence

© Leiber
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Stakeholders Seafood: Feed ,,Miavit GmbH“

Overview about feedstuffs and additives:

Pro-biotics:

Stimulating lactic production, consuming oxygen

Product ranges: different lactic acids forming bacteria, Special bacterial strains (B.
subtilis, P. E. facium) and live yeast

Commercial products: Bactocell, Calsporin, Bioplus 2B, Levucell

Enzymes:

Enhancing digestibility of phosphorous and NSP
Product ranges: Fytase, NSP enzymes

Commercial products: Ronozyme, Phyzyme, Xylanase

Mycotoxin binders:

Binding and disabling mycotoxins

Product ranges: Binders (bentonite, zeolite, and diatomaceous earth), Yeast cell walls
Commercial products: MiaBond (Trophy), Mycofix, Tox-Aid

Omega 3:

Delivering omega 3 fatty acids

Product ranges: algae, fungae and oils (salmon oil, rapeseed oil with EA and DHA)
Commercial products: DHAgold, Salmon oil (farmed)

2/2



What are mycotoxins? = BIOMIN Mycotoxin Survey 2016

s . .
{/ﬂ'{ Fosarium p. + secondary metabolites produced by fungi @ @ o
+ produced under favourable environmental

conditions...

7 (g Aspergillus sp. L AT e
oL, L sm m Countries > v‘::,_ S I.';q:a'.h
‘.! + onalmostallagricultural commodities ‘\} s e XK
worldwide!
é\hnici.'ﬁunsp. * > 400 mycotoxinsidentified AMla ZEN DON T2 FUM OTA ‘
» chemically stable
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Covers 8271 samples, 75 countries. 1st survey in 2004,



= Effects of mycotoxins depend on

toxin-, animal- and environmental-related factors

Farm management
(hygiene, humidity,
temperature, etc)

] Duration of
&~ exposure

Nature and level
of mycotoxin
concentration

=Biomin=

Stakeholders Seafood: Feed ,,Biomin“
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Trichothecenes,

(Deoxynivalenol, T-2 Toxdn

Reduced body weight
Inhomogeneousgrowth
Physiological disorders
Lower hematocrit count

Aflatoxin

= Low apparentdigestbility
Negative effect
on digestive enzymes
Physiological disorders
and histological changes
Hepato-pancreaticdamage
Lower hemartocrit
Reduced growth
Increased mortality

All My cotoxins

= Poor growth

= Immunsuppressicn
= Increased mortality

Trichothecenes
(Deoxynivalenol, T-2

white Shrimp -
decreased growth
Black Tiger Shrimp -
Growth was not affected
Depositin meat

All mycotoxins
= Reduced growth
= Higher mortality
* Lower weight gain

Aflatoxin B;




\ Stakeholders Seafood: Feed ,,Euroduna Group*
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Lo
Ingredients for fish feed
‘URODUNA
Everythina from fish
Fishmeal
Fish ail

Plasma powder
Blood meal (spray-dried)

Blood meal (ring drier or disc drier) Vegetable origin
Greaves All common plant proteins
Meat & bone Meal (Soy, Wheat, Corn etc.)

Example:
Nutritional
Requirements of
Tilapia Fingerlings

Certificate No - Marine Stewartchip Council Reg. No.©  Organic Regisiration No. (EUVD
260613143 MSC-C-54625 834/2007) B
D-5H-006-19270-CE DE-OK0-006
Comtads:
Jurgen Drewes Julius Pruns
Business Unit Manager Product Manager

Mail: juergen drewes@euroduna.com Mail: julius. pruns@euroduna.com
Mob.: +49 172 16 44 612 Mob_: +49 151 111031 56
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EURODUNA  Overview of New Products from Euroduna

9 Duna YPC 55C & Duna YPC 55F

D Lecitihine
9 Inositol

J Organic bound traceminerals
2 Chia-seeds

J Insectprotein und -oil
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EURODUNA - Stakeholders Seafood: Fishfeedproducers
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Skretting

Ewos

Biomar

Aller Aqua

Coppens

and others in Asia, ROW
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EURODUNA - Stakeholders Seafood: Fishfeedproducers
Abstract ALLER AQUA Sustainability Statements

Sustainability is an integrated part of Aller Aqua. We know that modern fish farming has
the highest requirements when it comes to reducing environmental impact.

We reduce environmental impact by choosing only raw materials with sustainable origin.
Further, feeds are formulated for highest efficiency and nutrient digestibility resulting in low
nutrient discharge to the water.

e All raw materials are purchased from certified suppliers following international quality
standards (e.g. ISO, HACCP or GMP+).

e All raw materials are non-GMO.

e Local raw materials are prioritized.

e All soy products are certified regarding to responsible farming (e.g. RTRS, ProTerra or ISCC).
e Wild captured fish used to produce fishmeal and fish oil come from healthy fish stocks and
do not originate from endangered species. Certifications ensuring sustainability

are e.g. MSC/ISEAL or IFFO-RS.

e By-products (trimmings) from fish processing plants, which are acknowledged as a
sustainable source of marine raw materials, are used as a regular marine raw material.

e Undesirable substances are under strict surveillance.
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EURODUNA - Stakeholders Seafood: ,,Deutsche See”

Sustainable Fishing Policy

Our Company, our People

¢ 1.700 employees across Germany, ranging from distributors /drivers to managers,
smoking chefs and subsidiary directors

e Wide-ranging expertise in the field of fish and seafood

e Long-term experience in throughout the process, from the fishing source to the
distribution to customers

e Sustainability as a primary concern

e Directed by entrepreneurs

e Abides by high social standards; collective wage agreement

» Greets around 2000 visitors each year (Customers, Media, Politics)



-
D e
\' 7 (fcuz‘scfz(l)'s'ee

EURODUNA - Stakeholders Seafood: ,,Deutsche See”

Products and assortment

e Constant surveillance of the species in terms of resources and protection of the
species

e Cancelling fishing of very endangered populations (e.g. Red Tuna)

e Removing polluted fish from the assortment (e.g. Scorpionfish, red snapper)

* Analyzing and assessing polluted fish-species by on-site inspections (e.g.
Swordtfish from the Indian Ocean)

e Supporting Social-projects

=> Deutsche See faces challenges and consequently implements new policies and
sets a standard for the entire Fishprocessing industry
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Deutsche See verklagt VW

Datum:  05.02.2017 14:29 Uhr « Update: 05.02.2017, 17:41 Uhr

Jetzt bekommt VW im Abgasskandal auch erstmals mit einem Grofkunden
Arger vor Gericht. Der Fischverarbeiter Deutsche See will Schadenersatz fiir die
Dieselmanipulationen. Hunderte Privatkunden klagen bereits.

Deutsche See will gegen VW klagen
Nicht nachhaltig genug: Die Deutsche See ist mit dem Lieferanten VW unzufrieden.

(Foto: dpa)

\deutschesee

\ Stakeholders Seafood: ,,Deutsche See”

Deutsche See is ,strictly living Sustainability: = How?

Deutsche See is bring in an action against
VW (Volkswagen AG) and claims a
compensation of about 12 Mio. €. Reason
is the manipulation of exhaust emissions
in 500 company cars.

,» We are very disappointed and feel
ourselves cheated and betrayed.

Eco friendly mobility was the basic idea®“,
says CEO Egbert Miebach.



‘Stakeholders Seafood: University Kiel and GMA

Example: GMA is running trials in , Life Cycle Assessment” for Seafood

Vorstellung: Gesellschaft fiir Marine Aquakultur (GMA) - mbH

Meilensteine:

- 2004 auf Initiative des MWWV gegrundet
- 2007 wissenschaftl. Leitung uber CAU Professur berufen

gtigstellung der Forschungsinfrastruktur

... Die AufgabenbereichederGMA umspannendie gesamten Themenfelder der marinen
Aquakulturforschung, als auch die Vermittlung des spezifischen Wissens. Weiterhinsollein
landesweites Netzwerks unter Einbeziehung aller Partner aus Wirtschaft, Wissenschaft,

Wirtschafts- und Technolcgieforderung sowie Politik und Verwalung aufgebaut werden. ...

Gesellschaften

yeb: Wirtschaftsforderung. - AAR NI

Entwicklungsgeselischaft Helmholtzzentrum f Fraunhofer Gesellschaft ChristianAlbrechts

Brunshiztal mibt1 Ozeanforschung Universkat zu Kiel



Aquaculture feed

Drawing by Aileen Winkelmann,
Euroduna Rohstoffe GmbH

) Is salmon becoming vegetarian?

) Cowsalmon? Or maybe Cowmon or Calmon?
: Or even FRANKENFISH?



Fishes of Aquaculture/SALMON = Vegetarians?

20

Fish meal content (%)
&

10

\ 1975 1985 1995 2005 2015 2025 2035

.\ \ | \i Year

Development of fish meal utilization in Salmonids

|-- \| diets for aquaculture (Schulz, 2014)



Only vegetarian raw materials?

EWOS RAW MATERIAL USE 2015
Raw materials used for salmonid feeds and feeds for other species like pangasius and tilapia

Inclusion (as % of

raw materials) Origin
Carbohydrates & binders 19.0% Australia, Canada, Chile, Germany, UK, USA,
incl beans & peas 7 S L Vietnam.
*.Pishrneal“ RS TR 16.6% Chile, Ch1na. Denmark Iceland lreland Norwav.
‘ ___________ Panama, Peru, UK, USA.
Sov prote1n concentrate _‘lS 3% R A hBraz11
Vegetable oil BR V% ] Argentma, Baltlcs Canada Ch.lle Gerrnanv.
) 34 7 ~ Netherlands, Russia, UK
* Fish oil 9.8% Chile, China, Denmark, Iceland Ireland Norway.
Bt AT B S SRS TR ‘Panama, Peru, UK, USA. ey
* Animal bvuproduct's' 6.7% Argentina, Belgium, Brazﬂ Ca;nada France.
e el T o 0 b e 1, G S LY A QO RG TR © (e o Italy, Spain, USA.
Wheat gluten 55% Argentina, Belgium, Canada, Chlna, France.
7 e 7 : - Germany, Lithuania, Russia, UK, USA s,
.C-).tlier“\-r.egetable proteins 3.5% Argentina, Dubai, Ph111pp1nes V1etnam USA
Sunflower meal ' T B1% Argentina, L1thuama Russia, Ukrame
Ma1ze gluten , : ; 26% : ; 7‘ ' ~ Belgium,1 France USA __
SoyHlPro&sovextracted 19% i Argentina, Ch1na e L e s et
Pea protein concentrates ~ 0.7% Canada, Ch1na Germanv
011 seeds IR e Canada, UK ] e o
SUM TC e sy © i o R L * = around 33%

Microingredients such as vitamins, minerals and pigments are not included in this summary.

source: Ewos
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EURODUNA Forecast Development Feed

<9 “Fishmeal replacer “ made from methane gas from segmentation by

Cargill
9 “Fish oil replacer” made from algae oil from sugar cane by Bunge
D Insects: as a valuable source of protein and oil
J Protein carrier: SPC, SPI, corn- and wheat gluten

2 Protein from “Duckweed”

J “Supplementary fishmeal fractions”, like cholesterol, amino acids or
fatty acids
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EURODUNA Forecast Development Sustainability

< Breeding

9 Netfishing development
D New feeding concepts, new raw materials, new feed additives

J New pondsystems
~)  Universities bring new results

2 and others........... 11111111



Sustainability will be dynamically
improved!

Development will come and
will bring progress!!!
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EURODUNA Rohstoffe GmbH

Schusterring 23
D-25355 Barmstedt
Tel: (+49) 4123/9023-0 Fax: (+49) 4123/2175

Mail: Partners@Euroduna.com qo\)

www.EURODUNA.com *
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scheme for food. A




