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Keynote: The future of food from the sea
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~ The Future of

Dr. Christopher Costello - UC Santa Barbara, California
21 October, 2020

Authors: Christopher Costello, Ling Cao, and Stefan Gelcich, Miguel Angel Cisneros, Christopher M. Free, Halley E.
Froehlich, Elsa Galarza, Christopher D. Golden, Gakushi Ishimura, llan Macadam-Somer, Jason Maier, llan
Macadam-Somer, Tracey Mangin, Michael C. Melnychuk, Masanori Miyahara, Carryn de Moor, Rosamond Naylor, Linda
Nostbakken, Elena Ojea, Erin O’Reilly, Giacomo Chato Osio, Ana M. Parma, Fabian Pina Amargos, Andrew J.

Plantinga, Albert Tacon, Shakuntala H. Thilsted, and Jane Lubchenco
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® Check for updates




Demand for nutritious food is increasing as existing production
is fraught with environmental externalities

B L T

Increased need for nutritious Traditional sources Environmental
food challenged externalities
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Food from the sea can uniquely contribute to food security

Low carbon footprint Highly nutritious

0)

High production potential Efficient feed converters
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Food from the sea

a Harvest (live-weight production) b Food (edible production)
B Mariculture

— B Marine capture
2 90 -
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1 1 1 L] | | 1
1960 1980 2000 2020 1960 1980 2000 2020
Pork [ Poultry I Beef ll Food from the sea l Inland seafood
Edwards et al. 2019; FAO 2016. FAQ FishStatJ 2019
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What is the potential to expand economically and
environmentally sustainable food from the sea?

Wild fisheries Unfed mariculture Fed mariculture
| *—" A & \ » .




What is the potential to expand economically and
environmentally sustainable food from the sea?

Wild fisheries Unfed mariculture Fed mariculture

e Develop “sustainable” supply curves for each sector

o Production potential includes biological, ecological, technological,
and economic considerations.

e Estimate present and future demand in each sector

e Estimate future sustainable production for different scenarios

e Current project is global; Could apply this to individual countries a5
asmksk



=] Constructing the wild fishery supply curve

For all 4,500+ global fisheries...

1. Model future production for two policies: 2. Calculate the cost of production for each policy:
e Current policies Cost of fishing
e |Improved management Cost of management
3. For price p, calculate profit of production 4 Aggregate production from fisheries.
for each policy. The most profitable policy Repeat for all p values.
is pursued.
Q
=
o
Production

4 emLa



Y, Constructing the unfed mariculture supply curve

For each 0.217 degree patch of ocean...

1. Environmentally suitable? 2. Production cost 3. Produce in patch if profitable.

O+®+|®

| o
& DO o [

Price

Production

4% emLab



| Constructing the fed mariculture supply curve

For each 0.217 degree patch of ocean...

1. Environmentally suitable? 2. Calculate production cost 3. Produce if profitable until feed
runs out. Aggregate patches.

20Q @
DO

‘/ Production

Price

4% emLab



Price (USD per mt)

Overlaying demand

a Marine wild fisheries

20,000 +

15,000 +

10,000 =

o
o
o
o
1

o
1

I
0 50 100 150 200

b Finfish mariculture

6,000 -

4,000 -

2,000 -

|
0 50 100 150 200
Edible production (mmt)

¢ Bivalve mariculture

2,000 =

1,500 -

1,000 =

500 +

||
0 25 50 75 100

4 emLa



a Initial production b 2050 under current demand

5% 6%

145 12%

Future consumption

® Increasesin all 3 sectors: Largest

increase from mariculture
84% 81%

e 21-44 mmt more than today: much
of what we need up to 2050

¢ 2050 under future demand d 2050 under extreme demand

1% 17%
e More substantial increases are

technically possible - demand is
limiting factor

560 ; w
7%

. Marine wild fisheries . Finfish mariculture . Bivalve mariculture 49
m aemLab



Action opportunities

Wild fisheries

/

Improve management: \

Quotas, rights-based approaches,

including small-scale fisheries

Reduce subsidies

Climate adaptation

Unfed mariculture Fed mariculture

Better policies for environmentally prudent expansion

Promote technological innovation and research on farm design

Invest in R&D for sustainable feeds:
microbes, insects, algae

~

Increase demand:

Seafood is nutritious, plentiful, sustainable into the future

4 emLa



TEUDIREIEREE TFarm to Fork
(EEFRIGHSBEEXT) AMTITI—1 &3

Keynote:
The Farm to Fork Strategy: for a fair, healthy
and environmentally-friendly food system



The Farm to Fork Strategy
For a fair, healthy and

environmentally-friendly

food system

Veronika Veits, Director DG MARE B,
. International Ocean Governance and s
{ stalnable Fisheries — European Comm SSiol
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CLIMATE PACT
AND CLIMATE
P —UIRLX—O R LEW
PROMOTING CLEAN ENERGY =\

BRRE
PROTECTING

NATURE

The
European
Green Deal

EREMNSBEA

FROM FARM 0o
y 00

TO FORK —-—ro “°>

Ja— NGETY—AbEY—E |
LEADING THE GREEN CHANGE
GLOBALLY

REDIILFE —HEL
MAKING HOMES ENERGY
EFFICIENT

.y

2EUS)—> - Fa—IL

" AELBTELAICEE

A ')—/7:1 SIHABE
FINANCING GREEN PROJECTS

AX—ICHBRAIRETREDRE

INVESTING IN SMARTER,
MORE
SUSTAINABLE TRANSPORT

FYT)—LLEEOFR
STRIVING FOR GREENER INDUSTRY

BRORE
ELIMINATING
POLLUTION

"ENSURING A JUST TRANSITION FOR
ALL



Challenges to the EU food system

EUD—KIRTLDEREE

SOCIAL
SUSTAINABILITY
2 DOFFsATRENE

) =8
Healthier diets —  Improve animal
reduc_e welfare
overweight  gyumigat pekE
BELLGBRSE -
AR D i

¢ s

Social rights workers Food
in food chain affordability
BREXFTBHED BERDIESAHR
T =HIEF

ENVIRONMENTAL
SUSTAINABILITY

WD i rI Rt
e

Tackle climate Protect the
change environment

IRIE{RE
SBELEH~OHYEH IR

~\'.

& \J

Preserve biodiversity Reduce food losses and waste
EMERREDRE J—FORELBRBEEY
DA

q Circular bio-based economy
EYR—ZDEIR
BRE

ECONOMIC

SUSTAINABILITY
BEOHHATRNE
3

B @

Fairer incomes for farmers,
fishers & aquaculture
producers

RR. BER, KEEEREA
DEYTTTHIRA

£

New business & job
opportunities

TREXEROHS

Just transition
NIEEFAT




Farm to Fork Strategy: overall goals
Farm to ForkEklg : KB &

0 & w9

climate global new resilience
footprint transition opportunities
Reduce the Lead a Tap into Create a robust
environmental global transition new and resilient
and climate towards opportunities food system
footprint of the competitive
food system sustainability FLLMERE R BETHIHETI—FURT LE
s—FRTLaoRms  from farm to fork st

KI7YRT) U REIR
BENDHLEFATREMEIZRA
[TTHAEE)—FT S




2030 Targets for sustainable food production
F e B MEED2030F B

Reduce by 50% the Reduce nutrient Reduce sales of Achieve at least 25%
overall use and risk losses by at least 50% antimicrobials for of the EU’s agricultural
of chemical while ensuring no farmed animals land under organic
pesticides and deterioration in soil and in aquaculture farming and a
reduce use by 50% fertility; this will reduce by 50% significant increase in
of more hazardous use of fertilisers by at organic aquaculture
pesticides least 20 %
HREFOSKEREYRYE TIEERENBRLGWIEERET BEBMEKEEE~DIEA EUB KD RIK25% CTHIEE X
50%BIL . LY RIS % K L. ESEXERIES0%HIBT 5. BN ERFEE50%HEE T 5. ERL. B¥KEEEEKIE
FEE%E50%41F3 3, INIZEY. RIE20% DB FER%E [Z¥Emd %,

HIB Y %o




Concrete actions: overarching @

BAmiEE
Legislative framework for sustainable food 12?;;2)\'1%7— RO RTLIZHT BEMRE A
systems (2023):
Y ( ,) _ ¢ IR RTLDFRAIREMEICEAT 60— RIRELE
* Framework with comprehensive set of SREBIEO@IEME—ED A
general principles and requirements on . EULEL AL TOBEO— S5 RIT2ER &
the sustainability of food systems B BBURICE T X F O Al e TE

- Basis to ensure policy coherence at EU  ° FERREDHATVREARRSGICHT ORE

and national level; mainstream sustainability ﬁgo)B,x@QH#%tﬁémﬂ,&ﬁﬂwéﬁ%ﬁﬂ
in food-related policies S E O FEFL(2021)

* Provisions on governance, collective
involvement of stakeholders
Development of a contingency plan
(2021)

for ensuring food supply & security in times
of crisis




Actions for sustainable fisheries and aquaculture
ARG KERLKEEEDEE

Intensify fight against fraud
through an enhanced
traceability system

HESNF-FL—HE) T4V AT LTHRIEST
HIZxT HEVERIE

Reinforce efforts to bring fish
stocks to sustainable levels via

the Common Fisheries
Policy; strengthen fisheries

management in Mediterranean

HIBDKEBUERIZKYIKEERE kA e75

LARIVICY HERYAEAGR1E  trh B TDKE
BEEE R




Actions for sustainable fisheries and aquaculture
ARG KERLKEEEDIEE

Adopt EU Guidelines on
Aquaculture: pathways
for Member States’ Support sustainable EU initiative

national aquaculture seafood farming on Algae
development plans
Frit Al R K EETB D X iR EFEICEYHEU(=TFT
KEERTEI“R S % EUTRS DR
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Promoting global transition of the seafood system
KEDVATLOHABITEHE

 Zero tolerance in the fight against o B -BE - FEAREREICHTSHEEL-FL
illegal, unreported and unregulated
fishing - FLBLEL., BB TR KEEESRE
« Combat overfishing and promote o HEIEA/ L EEHNTFURFRE .//, \\\.
sustainable fisheries management
» AT ARG T —R Y RAT LADIBATICE T DRSS ;,,
- Promote ocean governance, including E 3R D786 O EiFR 7 7

global standards

* International cooperation to support
developing countries in their transition
to sustainable food systems




Enabling transition
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Panel discussion:

Ensuring transparency in the fisheries
iIndustry by strengthening international
collaboration



A few thoughts on improving sustainability of high seas fisheries

ABREORFTHRIERN LS 3-HDER

* Strong supporter of the RFMO approach to high
seas management

 RFMOs are now 70 years old (IATTC 1949)

* The world has moved on with civil society wanting
a greater say reflected in the multitude of NGOs
wanting to participate

* |ts an odd world where countries participate and
decide at meetinﬁs and industry fish but have
limited input to the decision-making process. Time
tobclhange we need to engage with industry at the
table

* New countries have emerged in world fisheries
and emerging fleets have traditionally taken time
to embrace RFMOs and fully comply with
regulations

* On IUU specifically...... what is it now? What is the
IUU problem we all talk about?

* More targeted approaches if we understand IUU
in different environments then we can take action
that makes a difference

NBEBRICHT HRFMO7 TO—F DX

« RFMOMDFER(L70FEIZH K S (IATTC 19494F)

HAF TRHAZONGODEA RSN, FIELTET=,

« RF(RR)ZITODRKERRTHAICLENHLT . FENS

MYE5REBCTOEBRETOLRIZEROFIHFYMNRBSE
NTWEW, KEXREDEENBLETH D,

HFLOWENRAZENEBREIZBALTWS, SHLE-EOMREAIL
RFMODIRFNFFTEEI(TESFT 5D ICHBAINSERIZH 5,
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BIVUBEEDRIEEIX?
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Foundation for the Seas
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* One of the major changes is that UN SDG 14 is
now a reality

* SDG 14 criteria 14.4 deals specifically with

fisheries sustainability and IUU but the reporting

is by countries and it is a case of jockeys
deciding the outcome of a horse race.

* No truly independent reporting on SDG 14 or on
RFMOs performance in a constructive way to
drive global change or improvement....we still
have problems like IUU, Bycatch, compliance
and data gaps...maybe they will always be there

* Global Ocean Commission 2014.....what was it

* The concept of the Global Oceans Accountability
Board

e (INFTEDKRELELL)SDGI4NIFEE

SDG14MD144LBEDFHRATREMHEIVUEEZ BEKRR(C
HHTWLBH ., FEIFENTHY., (FOED))—F—I&L
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Foundation for the Seas
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What we have been doing and it is in its evolutionary
phase

Take SDG 14 and the concept in the Global Oceans
Accountability Board of independent oversight

Build an independent Foundation funded by
philanthropic organisations that can:

* independently review progress towards SDG14

* Provide constructive advice to RFMOs on critical emerging
issues they might like to consider

* Acknowledging the importance of the global fishing fleets
review and comment constructively on fishing practices
and social accountability and responsibility for
crews/observers etc

* The Foundation for the Seas is our initial thinking and
we will develop it further over the next 12 months but
it might give us a start on this important GOC
recommendation.
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p - CCAMLR IUU catch estimates for Patagonian & Antarctic toothfish
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“..... 1UU fishing is prevalent globally and has detrimental effects on commercial fish stocks and nontarget species. ......
successful international environmental governance can be accomplished through interorganizational collaborations. Such
cooperation requives trust, continuous funding, and incentives for actors to participate.”
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Osterblom and Bodin (2012) Cons Biol.



The task forces of SeaBOS
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Addressing IUU and D%_ 4 Transparency and
forced labour g, Governance of SeaBOS
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Improving traceability ”H“ "”
in global seafood

5 Reducing ocean plastics

Working with
3 governments to ‘/Q' (@ 6 Climate resilience

improve regulations —==4




