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B2C(AH|Xt CHAF H2l): Business to Consumer

CAGR(EL R MAE): Compound Annual Growth Rate

ESG(&H4-At3|-X|H|TX): Environmental, Social and Governance

FAO(RH AlZks7|7): Food and Agriculture Organization
ILC(AFRIZ4HZT)): Industry Life Cycle

LCA® 24 ™7h): Life Cycle Assessment

NASA(O|= &E22%F=): National Aeronautics and Space Administration

NOAA(O|=Z  ZEGHYCH7|A): National Oceanic and Atmospheric
Administration

OECD(ZMIZ27He7|17): Organisation for Economic Co-operation and
Development

PLC(MZ4YZ7]): Product Life Cycle

R&D(HTF7HE): Research and Development

SDGs(X[&I7HsUMZ H): Sustainable Development Goals

UN(R2M): United

ations

N
UNCTAD(RQN 271et349lg]): United Nations Conference on Trade and

Development
UNGSI(&H 229 six= 0|LIME|E): UN Global Seaweed Initiative

UNIDO(RQ  MAINZ|T):  United Nations Industrial Development
Organization






AN

124 g 2wy

= FAO, World Bank, 8= AH A7) E5o

A 5 EARAE 53 22 32F AN E A 53 B4

~
i
U
i
N
)
ol
L
o

- EAA SJoRAE Aok B AE Be EARE B4 9 ot
ol XA B F 27 && 7IY 709 WA o AEiRA

3 242 olefet ol 3t) Mk AT
C oA Am B R, 29, 34 2eaw

- 1% R R ek TR A, BRI AR, FA71E TR






t+
8l

od
%0

0
K1
=

o
=0

i
2
<l

00
__o_______

E

mﬂuu

(0x|

1o

e
L
~H
NF
5
N

7H2, Htol

=
T

B
=

It
1,

_lfl_J\

Al
A

Al

A due

s|zF= Hol2 &4, o

= (W) =AE o=

% oo o

Sy

A

Cig=h

2874 A FA9] RS

=2 IRPH) Aelo

._.,_AIO

wir

FAO, OECD, World bank

-
T

bil
A7) A=t A,

=Dy
Ll |

7o s S

=
=

TR 5 A

9]

iii



3.

iv

- Y SR 9= ARJAE] B8 Q5] sfodHlo] @ A FAF B

= (AF EA) F2 AgAT9 World Bank(2023)# F83F S¢S
dios AWt ARS 59 AxF A= &8 Rok o7 Anige

filo n:LJ

5 709 714E BER T AHEAE 50 ) AL B8 A
NSNS

&9

EEE RS ARieEE] 4S9k, 1 23E A

r-|u:

S+ Zidt

(FA) 53 PRFL Hpole AR, A SetAE, AHUSAA, AR
WA, SPEE, ABRLE, QOFE 5 Thr ARIoA F4 dee
ZAHY B B2 IS

Q]
=2

O
o

S ATHOR AFARINA FAl, FA AT} B4 7EeS B
= A2F o YA=71E, levlAjor F2F(T<e 71 Y= FH
9 ¥ 7' HCarrageenan) 7+ 59

JAEylAlok= 7ie iy 9]l F2F 2o B4=7t

n=, 9 EF7HE, 7154 &A, HielQ Ak, AEgA Aol
A

ofme|7l, Fulo] AL Ak YR ARF YAt TA
QAJotote] A9 Alm H7HAl A

& @) vl A, vld, oAb AL 7 AEAIES A0
2 229 AF AR, AR-R5-TR-E-4u A 349 7RAE
< HH5kar 9lof, AlAkist Agtol et AdS 7L I

fr

rlo Hl

H



x0]
Q

W U AGFY) ©8) 715 GF, AR L AR M,
slole 9 Aok, Wel R w2Y Aol, 7lek 154 &4, LA %
¥4 o) AT £2

- 387 8 715 24, Al R AR A7, ovA 3 2

0

]
- 237)) vole. @ Ak, A1A A A%
]

- B47) Wel @ wad Aol

| GUT A8 B ARG G4 L 0 24, AT B
Y L S8 vl AR BE RS

-7 ARl A8 9 98 47 W, B 2 9 BEsh 9, 264
QA B, o R&D g, AR KA, T, AF)

= (BFAID AAFSE el 1. A dE 34, 2. 7le T
sk 3. AvdA 5 ofet 2ol @], 371, 7= Al
(1) xR Albteist 4 =7 2EY

JIet : i welg)
etz AR LA sy AUER B10(2 5 X% HAY e 37| )
% B IS AR
23 #of
4
oy ) x| 2l x| | w0 7 [
dHER BT zqaz | | | | 7| 4 s
sugeas )| =] | i e
FEN ] ) /2 g
7|&t 3 o
it e izl N Bl
ExPle el 2l Wl | | J | s
1 7h | | e| =] | =] 7 as
T | e 7 Rl
A 75
HeEa ] ] ] 2l I 9l J e
e | =) ] ) ) | o g
e s
42 Eois 4 Al U2 gemmue RO A7 At B B

RER © RAF ZH(22 U 4% LHE 23)






EXECUTIVE SUMMARY

A Study on Strategic Framework for Seaweed-
Based Industrial Ecosystem Development

Heon-Ju Jo - Cheol-Hyun Kim - Seong-Hyun Sim

1. Purpose

= (Background) Seaweed is increasingly recognized worldwide
as a critical resource for emerging industries such as
biomaterials, alternative food products, blue carbon

sequestration, and biofuel production.

= (Domestic conditions) Korea has secured a full value chain
encompassing production, distribution, processing, and
export in the seaweed industry, with a particular focus on

gim (laver) food products.

- Gim (laver) has grown into a high-value-added industry, with

this single product leading Korea's seafood export performance.

= (Purpose) The purpose of this study is to analyze global
seaweed industry trends and evaluate the applicability of
seaweed in new industrial fields, thereby establishing

strategies for building an industrialization foundation for

vii



Korea's seaweed industry.

2. Methodology and Features

(Methodology) This study analyzed statistics and current
trends using data from international organizations (FAO,
OECD, World Bank) and domestic agencies (Statistics Korea,

Ministry of Oceans and Fisheries)

To analyze the domestic seaweed raw material utilization
industry, a survey of approximately 70 companies sampled from
the marine biotechnology industry population was conducted to

assess the current state of Korea's seaweed-based industries.

(Features) Drawing upon key prior research, notably World
Bank (2023) report, and trends in major countries, this study
identified six new industrial sectors for seaweed utilization

through expert advisory consultation.

An industry life cycle analysis was conducted for each identified

emerging industries, and the results are presented.

3. Result

viii

(International Trends) Seaweed is attracting global attention
as a key raw material across diverse industries, including

biofuels, alternative plastics, biostimulants, feed additives,
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cosmetics, food additives, and pharmaceuticals.

Japan maintains traditional strength in food applications and
possesses advanced aquaculture and seed technologies.

As the world's largest seaweed producer, China imports
Indonesian red algae (minimally processed) in raw form and
engages in carrageenan processing trade.

Indonesia is the largest producer of red algae, the raw material
for carrageenan.

The United States and Europe show strong interest in blue

carbon, functional materials, bio-industries, and biostimulants.

Africa and South America are focused on producing seaweed

for industrial raw materials.

Oceania is concentrating on feed additive development.

(Domestic Status) Korea leads the global market centered on
the production of gim, miyeok, and dasima (kelp), as well
as the gim food industry. The country possesses a
comprehensive  value chain spanning production,
distribution, processing, export, and consumption, providing
substantial advantages for transitioning to new industrial

applications.

(Industrial Sector and Life Cycle Identification) Six industrial
sectors were identified: functional and alternative foods,
feed and feed additives, bio and pharmaceuticals, beauty and
personal care, other functional materials, and energy and

environment.

ix



Growth stage: Other functional materials, feed and feed
additives, energy and environment

Adjustment stage: Bio and pharmaceuticals, functional and
alternative foods

Maturity stage: Beauty and personal care

Sector application strengths: Existing aquaculture and consumer
market foundation, environmental sustainability, diverse
convergence and applications, by-product utilization potential
Sector application limitations) Raw material supply constraints,
quality control and raw material standardization challenges,
insufficient consumer awareness, substantial R&D expenditure
requirements, institutional barriers pertaining to safety,

effectiveness and certification

(Policy Recommendations) To facilitate industrial transformation,
the following strategies are recommended across short-term,
mid-term, and long-term phases: 1. Stable raw material
supply, 2. Technology development and industrialization, 3.

Governance establishment.
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(Figure) Policy Implementation Roadmap for Seaweed Industrial

Transformation

Industry Lie Cycle Growth Stage Adjustment Stage. | Maturty Stage Implgm; !eming

Other
Industrial Sector Feed and Feed Addiives Functional
Materials
Dogggﬂ&‘frsss Long-term  Long-term
Stable Raw Material
Supply Ovhenr;s:;‘saﬁaw Long-term ~ Long-term
Land-based Cluster ~ Mid-term ~~ Mid-term
Basic Materials Long-term
Technology
Development and Blue Carbon
Industrialization
Seed Technology ~ Long-term ~~ Long-term
Legal Amendments ~ Short-term  Short-term
Safety Verification
Short-term ~ Short-term
Governance Agency
Establshment  jngustial Support  Long-term  Longrtemn
(‘)r:lgeamgggg‘s Long-term  Long-term
Remark Comprehensive policy support required

Source: Author (extracted from Chapter 4)

Energyand
Environment

Long-term

Long-term

Mid-term

Long-term
Long-term
Short-term
Short-term

Long-term

Long-term

Bio and Phamaceuticals
Functional and Altemative
Foods

Long-term ~ Long-term

Long-term  Long-term

Long-term  Long-term

Short-term~ Short-term

Long-term ~ Long-term

Long-term  Long-term

Multiple policies required

Psaﬂ‘gee Short-term~ Mid~term ~ Long-term
Long-term i
v
v

v
v
v

Short-term 7

v
Long-term a
Long-term v

Continuous~Inter-ministerial industry-academia-research

industral support collaboration essential

MOF, Local
governments

MOF
MOF

MOF

Public
Corporations

Netiora Ingttute of
Fisheries Science

MOF

Designated
Agency

MOF

MOFA e,
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== 27,404 30,354 | 29,622 | 24,261 17,553 14,499
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g | QIEHAOH - - - 23,429 178,817 | 274,932
S E - - - 14,714 | 17,923 | 22,212
T mam - - - - 21718 | 15779
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| E= - 8,196 43,017 91558 67,386 @ 85,078
CISHINTY - 12,111 | 22,448 38,016 41,939 43,424
T pe2a - 20,108 22,675 24269 27,047 | 29,123
ol ®= 73051 56319 29747 19,039 29,036 = 36,685
& 3= - - 41612 57,012 4576 | 7,026
g2 32 27404 30,354 29,622 24261 17,553 @ 14,499
s | 3 1270 | 3,973 2,486 = 3250 2,550 @ 2,743
Ex 5= - 741 - 924 111 531
® | w= | 220 4705 9243 - - -
5= 580 | 2453 | 2,049 = 405 939 962
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52 - 16,988 - - - -
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Wk 718 iR 19829~20119 717t 29~59] D& Y7o o]
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== 1990 2000 2010 2015 2020 2023
A xS 998 6,369 21,422 | 356,877 | 443,167 | 622,068
HIAE SiEF 0 0 244 278,365 | 287,105 | 405,639
J|Et BXF 5,890 11,315 | 104,928 | 129,001 @ 179,036 | 277,481
SIMZ 18,782 108,474 | 174,429 | 262,413 | 244,958 | 273,296
oY= 82,214 67,722 80,272 86,860 91,727 100,653
oEd 1,092 359 454 3,643 20,751 50,577
a5 200,012 14,067 17,738 23,472 24,679 30,606
ES 28,447 33,247 39,279 39,828 28,929 25,937
7|EtSix=% | 575,666 229,452 | 437,597 | 24,159 13,423 9,084
7|Et 2RF 8 10,756 12,149 12,308 13,427 13,772
715 ot 377 218 593 2,575 3,508 6,754
Aot 47 13 331 367 768 185
E= 0 0 0 0 0 0
CIA|OFH|Z 27 150 0 0 0
2y (X 7 101 47 5 3
TA| 913,644 | 482,026 @ 889,687 1,219,914 1,351,483 1,816,055
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HIAE SHAR 0.0 0.0 0.0 22.8 21.2 22.3
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a4& 21.9 2.9 2.0 1.9 1.8 1.7

= 3.1 6.9 4.4 3.3 2.1 1.4
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If2H 0.0 0.0 0.0 0.0 0.0 0.0
gl 100.0 100.0 100.0 100.0 100.0 100.0
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(B 2-6) MA siE=5F EFE 3718 +U3H Hal
(1ol 1 g2
z= 1990 2000 2010 2015 = 2020 | 2023
o - - - 42409 90,832 | 99,360
’j‘§ = - - - 76,852 | 56,988 | 74,164
OEE: B2 998 6366 20794 40,600 54724 | 68,149
BA0b | - - - | 7810 35248 | 66320
53 - - - 94839 101348 183,863
Hy mEs - - - 25296 280897 @ 54378
22 o= - - - 38621 36239 35328
ALl - - - 17492 13508 | 20,719
. 3 - - 83202 119307 169,387 | 268981
%! A= 3201 4568 7284 7,531 8083 7,206
T = 2689 | 6727 13406 1425 1381 | 150
A= | 17413 24451 34357 49,855 38670 & 50,081
sa | O - 20216 25044 39232 34357 30,684
T 2ot - 2711 6084 18014 17,185 18738
or2l0f - | 5600 10,000 12,350 13,125 & 17,920
oo U2 82153 66793 77655 82411 83029 | 94,744
7wz 61 648 2170 4420 @ 8061 & 5498
e | 3% - - 362 | 3482 20432 47,820
4 am 1002 359 92 M5 292 | 2.477
£2 92 28214 32834 30,004 30654 28589 25521
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H3E I sHEF LY ST

1. M =5

Y RF F AR 20069~20249 B9t 9 H& HAAE
Aot 2006 2 775 9 Eo|PW F AFAFS HE5] Sk 2021
ol oF 1859k 8 EC0& AL 7IEYh 159 5t WA 372
oF 138.6%C1t}. < 202409 YAk oF 1727 63 ELE, 2006
W did] oF 121.6% 71 52 7155t

U SiEF B4 20009 FRHRE A& 0w FU8I0oH, &
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Home / Trade and environment / United Nations Global Seaweed Initiative (UNGSI)

United Nations Global Seaweed Initiative (UNGSI)

‘The United Nations Global Seaweed Initiative (UNGSI) is a collaborative platform that brings
together Member States, UN entities, research institutions, industry stakeholders, and civil

8 society to accelerate the safe, sustainable, and inclusive development of the global seaweed
sector.

Seaweed offers climate, environmental, and socio-economic benefits - from capturing
carbon and restoring ecosystems to creating livelihoods and sustainable products. It can
provide alternatives to fossil-based plastics, reduce livestock methane emissions, improve
food security, and regenerate marine ecosystems.

First presented at the 3rd United Nations Ocean Conference, following a recommendation
from the 5th United Nations Ocean Forum, the Initiative aims to become the leading global
platform for policy coordination, capacity building, and advocacy for the seaweed sector,
ensuring its potential is fully realized for the benefit of people and the planet.

UNGSIisaligned wit the Pris Agreement (Ariles 21 (a), 21 (), 21(c), 7 and 10), and
supports the 2030 Agenda for 0 SDGS on zero
hunger (SDG 2), gender equality (SDG 5), decen( work and economic growlh (SDG8),
industry, innovation and infrastructure (SDG 9), reduced inequalities (SDG 10), climate action
(SDG 13), life below water (SDG 14) and life on land (SDG 15) .

The Initiative will be formally launched at the UN General Assembly in September 2025,

XtZ: UN trade & development(ZAMY: 2025.9.11.)
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