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Seaweed: Aquatic food
solutions for people,
climate and oceans
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* Enormous growth potential of
sector across multiple markets




Algae production is growing fast.. But only in Asia

Global algae production (including cultivation and wild collection) increased over 60 times from 0.56 million
(wet) tonnes in 1950 to 35.82 million tonnes in 2019; nearly all the growth was contributed by cultivation.

Status and trends of world algae production, 1950-2019
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From the Seaweed manifesto to
The Safe Seaweed Coalition
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Join the Seaweed Revolution !
600+ Seaweed stakeholders joined the coalition

[ Coast 4C Limited [

Empowering smallscale fishers to restore the ocean through regenerative
seaweed farming
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MD ASADUZZAMAN

Associate Professor,
Department of Marine Bioresource Science, Faculty of
Fisheries,
Chattogram Veterinary and Animal Sciences University,
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ECOFISH approaches for seaweed farming: 1. Providing training to coastal communities

* A total of 400 fishermen and women received in-depth training on different aspect of seaweed farming in 2020-21

Susao © @ .,







ECOFISH seaweed farming: Gracilaria sp.




ECOFISH seaweed farming: Ulva and Enteromorpha sp

@ien: Rezu Khal, Sonapara



Floating long-line culture: promising technology
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Livelihood Improvement and Women Empowerment

Among 400 beneficiaries, 242 were women (>60%) who were otherwise fully dependent on their husband




Unemployed youth involvement in seaweed farming

* ECOFISH focusing on entrepreneurship development in seaweed farming through involving coastal unemployed youths
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Invited Panel Speaker

JAKIA HASAN

Senior Scientific Officer,
Bangladesh Fisheries Research Institute (BFRI),
Bangladesh
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Seaweed Research & Development

148

Green seaweed (Caulerpa racemosa, Enteromorpha intestinalis, Enteromorpha compressa,
Codium fragile, Ulva lactuca)

Brown seaweed (Colpomenia sinuosa, Dictyota dichotoma, Hydroclathrus clathratus, Padina
tetrastromatica, Padina gymnospora, Sargassum oligocystum, Sargassum ilicifolium,
Sargassum myriocystum)

Red seaweed (Hypnea musciformis, Hypnea valentiae, Asparagopsis taxiformis, Kappaphycus
alvarezii, Porphyra indica)



Harvesting, Processing

& Marketing -
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Popularization

Seaweeds of
Bangladesh Coast

. (Abundance, Distribution & Taxonomic List)

ZAHANARA
GREEN AGRO

Seaweed

FACE PACK




Seaweed farming

Positive
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effect

Intervention needed

Affordability
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Mitigate
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Affordability
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Sustainable
Development
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JANG K. KIM

Associate Professor,
Department of Marine Science, Incheon National University,
South Korea




Seaweed for climate resilience

* Blue Carbon = Carbon that is Captured by Marine Ecosystem including Sediments on the Marshes or Beaches, or Plants
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Seaweed for climate resilience

( Limitation j

Short life span: weeks to years

short-term carbon storage
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» Seaweed forest and blooms, and nearby
sediment

* Carbon sequestration in soil below seaweed
farms

* Deep ocean carbon storage via sinking
seaweed

* Reduction of methane emission via seaweed
feed addictive to ruminant

* Bioenergy, biochar, seaweed-based polymers
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Seaweed forest and blooms, and nearby sediment

Seaweed forests: 7.2 million km?

Productivity: 1.3 Pg C yr! (Duarte et al. 2022)

Krause-Jenseftand Duarte 20 16

Seaweed forest restoration in Korea: 54,000 ha by 2030
(FIRA, 2021; Kim et al. 2022)

Carbon removal by seaweed blooms
(Samanta, Kim et al. 2019; Wu, Kim et al. 2018)

- Seaweed
- Sediment

. INCHEON
- e-DNA meta barcoding IN NATIONAL UNIVERSITY




Carbon dioxide removal (CDR) by seaweed farming and in
soil below seaweed farms

The amount of CDR by global seaweed aquaculture: ~ 2,800,000 tons yr-1 (Kim et al. 2017, 2019)

The amount of CDR by seaweed aquaculture in Korea: > 160,000 tons yr-1

(= 6% of CO:discharged from all wastewater treatment plants in Korea (Park, Kim et al. 2021; Kim et al. 2022)

HOWEVER, a short life span is an issue = focusing on sediment

OCEANS-2050

BLUE CARBON

We're leading the global effort to
quantify seaweed carbon
sequestration.

Through a groundbreaking study, we will deliver evidence and the methodology to validate

and monetize the carbon sequestration impact of ocean farming.
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nature sustainability

A seaweed aquaculture imperative to meet global
sustainability targets

Carlos M. Duarte &, Annette Bruhn & Dorte Krause-Jensen

Seaweed and Blue Carbon
e 21 farms around the world

*}}?‘ %\ * 1.6 - 3.0 giga tons of CO; sequestered below farm per year

OCEANS-2050
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Monaco Oceanographic institute - 2-7pm 24 March 2022 https://youtu.be/kv5vCHnew60Q NATIONAL UNIVERSITY



https://youtu.be/kv5vCHnew6Q

Seaweed sinking, feed addictive to ruminant, bioenergy,
biochar, seaweed-based polymers

Earth System
Dynamics

Carbon Dioxide Removal via Macroalgae Open-ocean Mariculture
and Sinking: An Earth System Modeling Study
Jiajun Wu', David P. Keller', and Andreas Oschlies'

Macroalgae open-ocean mariculture and sinking: 3.38 - 5.56 Pg Cyr! U UL IVLLD
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Invited Panel Speaker

ARTATI WIDIARTI

Director General, Product Competitiveness,
Ministry of Marine Affairs and Fisheries (MMAF),
Republic of Indonesia




INDONESIA SEAWEEDgg

CONTRIBUTION TO THE GLOBAL

Average value of Indonesia's exports Indonesian seaweed has been
traded internationally in three products:
1 2 0/ Dried s Agar
0 of the Y
2017-2021 I o
e world's seaweed ¥
export value. Sy

LIVELIHOOD OF

SEAWEED FARMING HOUSEHOLD

Gracilaria, Eucheuma and Kappaphycus are
produced along the coastline including South
Sulawesi, Central Sulawesi, Southeast Sulawesi, East
Nusa Tenggara, West Nusa Tenggara, Maluku, North
Maluku, East Java and North Kalimantan involving
more than 267,000 coastal households depending
their livelihood on seaweed production.

- -

Indonesia exports seaweed mainly to

China, USA, UK, and Japan. SEAWEED FARN"NG

USD 10800

ANNUAL INCOME FROM

Annual income of
seaweed farming in
Indonesia varies among
USD 480 seaweed-producer

regions. Chart shows the
USD 2133 difference of income

USD1UBI. USD754  petween South Sulawesi,

SOUTH TAL,  southeast 1 ual (Maluku), and
SULAWES| MALUKU  SULAWESI Southeast Sulawesi.

Contributed

5.73%

to the total value of Indonesian fisheries’ export.

Last 5 years




INDONESIA SEAWEED

PROCCESSING INDUSTRY

Derivative products such as fertilizer,
livestock feed, degradable packaging
Mmaterials are now developed in Indonesia,
and one has successfully cosmetics products
(e.g. facial wash, face cleanser, day cream,
face mask, shampoo, infused collagen, and
collagen powder).

At least 36 processing plants
are operated in Indonesia
where the majority exist in
East Java, South Sulawesi,
Banten and West Java Mostly
for carrageenan (ATC, ATS,

SRC, RC) and Agar. SMEs produce foods/snhacks, beverages,

and sea vegetables.

Processing plant Household production



INDONESIA SEAWEED

PRODUCTION AND FARMING

Indonesia has 89 family, 268 genus and 903 species.
This are the 5 top commodities export.

Gelidium

0.026%
45,860 tons

Sargassum

0.7% §

1204550 tons (S

Spinosum

13.7%
23,240,113.1 tons

Cottonii

55.1%
93,728,599.38tons

Gracilaria

30.4%
51,631,932.1 tons

—e 2.25% from 272.336 hectares

of potentially sea-based areas exist
has been utilized for seaweed culture.

Kappaphycus alvarezii

8% g o

the rest from wild harvest
(Sargassum, Gelidium,
Caulerpa, Ulva, and Halymenia).

Sea based farming with long-line and off-bottom
methods are dominated in Indonesia.




INDONESIA SEAWEED

INTERVENTION TO STRENGTHEN THE NATIONAL ECCONOMY

SEAWEED

natural binding solutions to the world

GpTSIN

b. Optimizing the role of Tropical
Seaweed Innovation Network (TSIN):
a digital platform to bridge
commercial needs with the research.
(please visit: seaweednetwork.id)

a. Strengthening Indonesia Seaweed
Brand in the global market.

Indonesia is not only the source of

raw material but also various
derivative products.
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c. Supporting global initiative to
provide incentive seaweed farmers
for their role in climate change
mitigation.
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Invited Panel Speaker

LIM PHAIK EEM

Professor & Deputy Director,
Institute of Ocean and Earth Sciences, University of Malaya,
Malaysia
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tivation, Harvesting & Processing
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Diversification of Product
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Pest & Dlsease - Climate Change
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