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A Study on the Technology Trends of the Seaweed Industry in Korea from
the Blue Economy Perspective : Focusing on Patent-Based Keyword Analysis
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Abstract

The international community is shifting to a blue economy for a sustainable marine economy, and the
seaweed industry meets the requirements of the blue economy. This study examined technology trends of
seaweed industry in Korea through patent-based keyword network and degree centrality analysis. According
to the results, Korea’s seaweed-related technology has entered a growth phase. And Korea’s seaweed
industry has not merely shifted from food production to the bio-industry, but has advanced to the next
level by creating artificial ecosystems. From the perspective of the Blue Economy, this can be seen as a
desirable example that encompasses both economic and ecological aspects, and as a characteristic element
of Korea’s seaweed industry. So it needs to be widely shared internationally and it is necessary to
establish support measures so that technological advancement leads to industrial development.
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[Fig. 1] Research Process.
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2715 2011'9~2015d, 37]+ 2016~2020, 47]+
2021'd~2025' ) 0.2 FHat, 7E5ETT] olF
(=%, A%, A5, dE)el s AdaAe] @
of A7 5319 55 159 Y] FE [Fig
313 #Zo] 2kl WE AEC] FdE3sH
and Kim(2025)°] 2J3td "?ﬂ Zﬂ*jf‘% 7=
g5 J=E dEda,
e Aat 7“?4747} <7 }%}b ﬁ% ojmlEt g
=9 A% =
= wobl WO] ﬂxm Aer= vlgtta
A%k 04?01]*1 dolele] dagdat HE

. Kang

Ak 1 1 H I AR AS P
L gom teht Baf A9 7Eol
A% Bl olFolAa 9E Ao| Felwg

o

= 21~"25

Number of Applicants

w
=]

‘06 ~'10

0 50 100 150 200
Number of Registrations

[Fig. 3] Stage Analysis Using IP Portfolios.

Vel [Fig. 419} #th o
2% 9l utol ek B, T 7]
& AR A, 2
% o A =49 34 %E}
ole] <Table 1> 53] &=
TEek ol A2 Al7PE %‘J 4
157} £ F2 71955 Auld Flolth A7)
A2 Avrd, 17]94= 103 o] &3

=7} ‘EHZ:%’(Ilﬂ) el E3stgl o, 271
Ae a2 43 FE A A13)7EA 57 7
A=71 108] o) 371eA = sz
F1333h)FE FadEshyziA 1 719=
7} 103 ol ZdEstglon, 47)dAE Hx
F(1863)FE  mitkz03)7HA 1570 719 =7}
108] o] &3tk olgA AIZERE FA; 7]

7

T

¢

e
c
)

=ds3laL,

A= WET} BopE @ Fe J9sE s
she Wy

wack F 17] H F2 719=

7} 013 A ]
A FEFHA, 371011*1t
2 Hlo] 9.9} FHE T, 47]eA= o]l S F4
et 719 = Wk e 9
vt sl 2F Aklol wed] WA Aatel A



=7 0|=Zo| 2

ollM 2|2t sh=

composition
extract

device
content
eco-friendly
active ingredient
transplantation
edible
construction
farming
cosmetic
origin
fermentation
concrete
function

Keywaord

composite
rope

seedling

spore

skin
improvement
natural
prevention
sea forest
decompaosition
bio

artificial fishrock
treatment
production

o -

20 40

60

Freguency

120

[Fig. 4] Keyword occurrence frequency besides seaweed.

wole. gejow
SR m

Aol ok},

]
44%—~

A ufo.

a2

Q1

K oH

7

m
1 Vi
I

rEoox

of
e

31—7;1]
At 2 A -2kt

F Qlth skl
FEvete AlA HEE up
HA 35S AL(FIRA,  2012),
AA e =78 F vtk 24 AFS st
SITHFIRA, n.d.).

EgetaL 0‘% H}% !

Aol 5Ao)
FEHFIRA)O o)t

GE109)=

=2

o

i
o BN e 2 rff

2
>
gi

Al X o]
T =2

3. 7|1¥E HWEQ3
2t s
719 EAe olo]

3 2 AI71E 719 =

hri@}ﬂ

d 719=7t %i%iiur,
’(16§])TE1 A
1037k 7 ZIRE7E 108 ol
=25, 37] e FAE-F HZE’(41§])TE1
‘EE.BHZE‘(l()ﬁ)W]'Z] 147 2] ogd 7]‘r41:7]'

103] o]} A6k, 47|l = 2= A=,

- 923 -




<Table 1> Keyword occurrence frequency by periods

)
(=

!

rank keyword keyword keyword keyword
(2006~2010) (2011~2015) (2016~2020) (2021~2025)
1 seaweed seaweed seaweed seaweed
(100%) (100%) (100%) (100%)
5 composition composition composition composition
(45.45%) (25.00%) (38.24%) (30.48%)
3 content device extract extract
(36.36%) (15.79%) (15.44%) (21.93%)
4 artificial eco-friendly construction device
(27.27%) (15.79%) (11.76%) (21.39%)
5 seedling construction device active ingredient
(27.27%) (14.47%) (11.76%) (8.56%)
6 marine forest aquaculture concrete cosmetic
(27.27%) (9.21%) (10.29%) (8.56%)
7 prevention transplant content transplant
(18.18%) (9.46%) (9.56%) (8.02%)
3 transplant extract edible function
(18.18%) (9.21%) (8.82%) (6.95%)
9 artificial reef derived rope edible
(18.18%) (6.58%) (8.09%) (6.95%)
10 extract automatic composite content
(18.18%) (6.58%) (8.09%) (6.95%)
11 treatment concrete active ingredient fermentation
(18.18%) (6.58%) (8.09%) (6.42%)
12 fucoxanthin content spore eco-friendly
(18.18%) (6.58%) (6.62%) (6.42%)
13 fixation galactan seedling aquaculture
(9.09%) (5.26%) (5.88%) (5.88%)
14 hyperlipidemia hydrolysis eco-friendly skin
(9.09%) (5.26%) (5.88%) (5.88%)
15 spore removal fermentation sea forest
(9.09%) (5.26%) (5.15%) (5.35%)
16 protection cosmetic aquaculture derived
(9.09%) (5.26%) (5.15%) (4.81%)
17 restoration tobacco derived natural
(9.09%) (3.95%) (5.15%) (4.81%)
18 decomposition solution toxicity prevention improvement
(9.09%) (3.95%) (4.41%) (4.28%)
19 block bio transplant fixation
(9.09%) (3.95%) (4.41%) (3.74%)
20 production fermentation treatment composite
(9.09%) (3.95%) (4.41%) (3.74%)
21 ecosystem repair enhancement decomposition
(9.09%) (3.95%) (4.41%) (3.74%)
22 hangover water quality mixing antioxidant
(9.09%) (3.95%) (4.41%) (3.74%)
23 reef ascon powder processing
(9.09%) (3.95%) (3.68%) (3.21%)
24 ethanol seedling production installation
(9.09%) (3.95%) (3.68%) (3.21%)
25 nutrition evaluation induction product
(9.09%) (3.95%) (3.68%) (3.21%)
26 beverage spore twine health
(9.09%) (3.95%) (3.68%) (2.67%)
27 sugar solution pavement natural rope
(9.09%) (3.95%) (3.68%) (2.67%)
28 low molecular furfural activity prevention
(9.09%) (3.95%) (3.68%) (2.67%)
29 fatty liver stucture bio effect
(9.09%) (2.7%) (2.94%) (2.67%)
30 epiphyte artificial reef cosmetic removal
(9.09%) (2.7%) (2.94%) (2.14%)
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<Table 2> Keyword co-occurrence nodes and <Table 3> Keyword co-occurrence nodes and
frequency of period 1(2006~2010) frequency of period 2(2011~2015)
Node 1 Node 2 co-oceutrence Node 1 Node 2 co-oceutrence
_frequency _frequency
containing seaweed 4 composition seaweed 16
artificial seeding 3 eco-friendly seaweed 12
artificial seaweed 3 construction composition 11
seeding seaweed 3 construction eco-friendly 11
seaweed marine forest 3 construction seaweed 11
prevention composition 2 composition eco-friendly 11
prevention extract 2 device seaweed 10
prevention treatment 2 implanting seaweed 6
prevention fucoxanthin 2 extract seaweed 6
prevention containing 2 construction concrete 5
prevention seaweed 2 farming seaweed 5
implanting seaweed 2 composition concrete 5
artificial artificial fishrock 2 eco-friendly concrete 5
artificial creation 2 concrete seaweed 5
artificial marine forest 2 origin seaweed 4
artificial fishrock seeding 2 automatic device 4
artificial fishrock seaweed 2 automatic seaweed 4
creation seeding 2 containing seaweed 4
creation seaweed 2 seaweed cosmetic 4
creation marine forest 2 galactan origin 3
@PE P A2 1719 FE EHA FFS 53 doly ue A9= =
@ 71957k 103] ol A olgA A7l 913 BAS B FAR S AN
HE A2 58 7195 RETh gopd Ewlk o} ShH A T34 (degree centrality)> UEY A
Yot 32 328 79558 Waels e B 9 94 719E50] duhy B A4S a9l
Qud, F UlddE 22 $EE N9 b 28 349 AoR, A4 FA4 B4 5
U o AEA 243 A ool 23 % HENA oA Fas @4 719t Foldd
F 5439 J19ES] olFFUYL, vl A, B e B s o= Ax M2
Eoaweld NEk AFH A 24 sn QEAE AZHeR ¢ 5 Ao Fese
Bl S olsrEtEglen, 37l Adnkd 2 R, 171RE 3778 B 4 79 =
©2 AF 9 oo WY AYSFo] olf k] A AHt AW FHEL RFA £3
Bl oA E vole gelel AFHew 1 wRAow AeAE A AuE well,
FEEH AR Y 7197 oSt 47]el SolM e WA e P 4 3
olEld Wl e Y= ME BAME v 3 A7 Az ulid), o]ae LUt dx
Sl herA R, Selvet AER el W F Aol 1EHoR Wsskn Y Ao
o ulgko] A} o] Kol HFE I Qe 7 A8k 4= QItk(PhiLoSci Wiki, 2026)
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<Table 4> Keyword co-occurrence nodes and  <Table 5> Keyword co-occurrence nodes and

frequency of period 3(2016~2020) frequency of period 4(2021~2025)

Node 1 Node 2 co-occurrence Node 1 Node 2 co-occurrence

_frequency _frequency
composition seaweed 41 composition seaweed 43
construction seaweed 16 device seaweed 40
device seaweed 16 extract seaweed 31
construction composition 15 composition extract 24
extract seaweed 15 effect ingredient seaweed 16
composition concrete 14 effect ingredient composition 14
concrete seaweed 14 implanting seaweed 14
containing seaweed 13 composition cosmetic 14
construction concrete 12 seaweed cosmetic 14
ediable seaweed 12 ediable seaweed 13
composition extract 12 containing seaweed 13
effect ingredient seaweed 11 eco-friendly seaweed 12
composition containing 11 function seaweed 11
rope seaweed 10 effect ingredient extract 11
effect ingredient composition 9 extract cosmetic 11
seeding seaweed 8 sea forest seaweed 10
extract containing 8 farming seaweed 10
eco-friendly seaweed 8 origin seaweed 9
compound seaweed 7 natural seaweed 9
construction eco-friendly 7 improvement seaweed 8

Mast
i Trnt
Aref
Seaweed

Trnt

[Fig. 5] Keyword degree centrality of period 1(2006~2010).

- 926 -



=7 0[Z0| BEONM |2t sHEF atdel J|e Soll ot o7 59 7lgt F|HE EAg Salez

[Fig. 6] Keyword degree centrality of period 2(2011~2015).

Aci dient

[Fig. 7] Keyword degree centrality of period 3(2016~2020).
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