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The objective of this study is to establish a direction for smart aquaculture technology development in the Republic of
Korea through patent analysis and a demand survey of experts and fishermen. The patent analysis was conducted using
Wisdomain for patents in the Republic of Korea, the United States of America, Europe, Japan, and China from 2005 to
2016. This study conducted an analytic hierarchy process (AHP) survey of experts in the fields of fishery, marine, and
ICT among others. Furthermore, it carried out a demand survey of 85 fishermen in Jeonnam and Jeju. The smart aquaculture
technology market has moderately grown in the Republic of Korea until recently, and it is expected to expand further
because of the expansion of national investment in the smart aquaculture field. The priority evaluation results for developing
smart aquaculture technology show that land-based aquaculture has a higher priority than sea-based aquaculture. Of the
fishermen that responded, 84% said that they need to introduce smart aquaculture technology to solve problems in the
supply and demand of manpower, labor cost, and maintenance expenses. The direction of development should lie in developing
biological and environment-based standard aquaculture models to spread high-tech systems and vitalize the aquaculture

industry. This requires continual training of human resources in the smart aquaculture field.
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2. Growth + Intensification of competition

+ Emergence of new technology
+ Alittle increase in patents and patent
applications

+ Rapid increase in research and
development (R&D)

» Rapid increase in patents and patent
applications

+ Continuous R&D activities

* Lag of some companies

* Stagnation and reduction in patents
and patent applicants

* Emergence of alternative technologies
+ Stagnation and reduction in patents
and patent applicants

Number of applicants

5.Recovery | * Thedecline of alternative technologies

* Rediscovering the usefulness of
technology

+ Shift to increasing trend in patents and
patent applicants

Fig. 1. Growth stages of technology market.
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Fig. 5. Priority evaluation for target fish selection.

Journal of the Korean Society of Fisheries and Ocean Technology | 385



‘Juopuodsay Y«

. . . . . . . . ) (L) (aseasip ysi,]) juowoSeuew [YmoId

6€£0 0ro 8T0 €10 €ro 600 600 L00 S1°0 00 amymoenbe jrews jo juowdojoasp ASojouyoa

©) (uonpuod

61°0 01°0 1S°0 €70 €r'o o 600 110 S1°0 900 Wedy  pue  yMoID)  judwSeuBW  YMOIS

ammnoenbe jrews jo juswdoaasp AJoouyod]

. . . . . . . . . (8) [onuod

8C0 0ro 910 S00 S00 S0°0 LT0 0T0 900 v00 [elowuonAt  jo  juowdopasp  ASojouyoay

. . . . i . . . ) (€) owdmbs pue swsAs

¥1'0 0L0 S0°0 09°0 0L0 $9°0 $9°0 €90 ¥9°0 910 amynoenbe jrews jo juowdojoasp ASojouyoa
0€'0 010 0v'0 0€°0 0Z°0 010 0€0 0¥'0 0L0 €0 aimnoenbe paseq-eag

. . . . . . . . . @ (aseasip ysi) juswadeuew [MoI3

LSO S1o €10 €ro o L00 €C0 8€0 ¥$0 310 amynoenbe pews jo juswdoppasp ASojoutoa,

(©) (uon1puoo

81°0 1o €10 €C0 o 700 600 0€0 431} o [[esy  pue  YIMOID)  JUSWTRUBW  IMOIT

amnoenbe jrews jo juswdoorsp A3ojouyos],

. . . ) . . . . . ) [01u0d

81°0 80°0 90°0 SO0 (40 ¥Co 170 970 L00 1’0 [elowuonAus  jo  juowdopasp  ASojouyoa],

. . . . . . . . . (D juswdmba pue swolsAs

80°0 L90 L9°0 090 900 99°0 LY0 900 L00 70 amymoenbe jrews jo juowdooadp A3ojouyos
0L0 060 09°0 0L°0 08°0 06°0 0L0 090 0¢°0 69°0 am[noenbe paseq-pue]

(ruey)
6d 8d Ld 9 S 12: &l [ & 21008 [0A9]

A3ojouydd) amymaenbe yrews SurdofaAdp 1oy wopenead Ajuoud jo S)MSIY ‘S Qe

The Korean Society of Fisheries and Ocean Technology

386



S S AR ok T} /17he it 155
Wolglan, 4t - SjeF Hobrl 66.7%= 714 ket

IS Lo AHP A5 2AHE AR 2, %
AR QPP S GFAlR el T BaES SIS
o] 574 0.68, ‘s o] 0.31= =EE AT o= dA
ZnhE QpA] 71eS AR Qlol A Qpale] b
714 =qlo] 41 FalElofof G oju]z 2 4 glct.

of it o fii= A ulamBte] FARE ke oA
7149] A o] AhH O Golgk Wul ofje ZL 1}
21 s 2 ek Lol thest] glal <3t oft A4S

QJEE ARk A4} oF4] AIA0] B 9 4207} 1 AAA

OFA] 714 T A 915 Wb Auk [RANI
8 72 o] ZA) cu] FRE} oF 025Q5%)E 714
A 1912 Lrepgon], T theo R (RS A%
7 71 Ayl 018, TaAI g T A
o] 0.160.% ZAFEItKTable 5).

Bk, A Ak i A Bob Aol et S4l
29] BA] A3}, AHA 059, 714 KB 7154 033
B 7] kel Al 01602 ) A ol A1

A
A AL 71 25| sl & Alalo s BA
S ACHFig. 5). o=@t F7F e A o, PR
o}FE A AYAtol B ofFol| sl Hes] ot Al
PgHolaL 7} St loll - s e mhE
A9 O mait s slew A Jefu ARy
= FA] A AR 1A B AR olRfol AU
o} gt e o] gAaR #8Fla 9gJorg AnlE

Al OfRHQI LHY 7|& 2 AL Znt
OFA] o]¢jo] B Al Sukxlo] 7| E EXAJL Table
A -SHA 851 F 74.1%7F HAdo]glom,

Sohrte] A= 40~50t) 7] 87.1%% 71 weokch 5
T A ol§] et FAF 71712 14.8d0%1AL, A
PEl= Aol 71.8%, Hol 28.2% = UEFHTE 44

Table 6. Basic characteristics of respondents on fishermen demand survey

. . Ratio
Classification Frequency (%)
Male 63 74.1
Gender
Female 22 25.9
20s 1 1.2
30s 7 8.2
40s 42 494
Age
50s 32 37.6
60s 3 35
More than 70 0 0
1 ~ 5 years 4 4.7
6 ~ 10 years 11 12.9
Experience 11 ~ 15 years 30 353
16 ~ 20 years 25 29.4
More than 21 years 15 17.6
Type of  Full-time fishery household 61 71.8
fishery .
engaged Part-time fishery household 24 28.2
Olive flounder
(Paralichthys olivaceus) 62 729
Black rockfish 6 71
(Sebastes schlegeli) ’
Sea bream 15 17.6
Sea bass 0 0
Fish (Lateolabrax japonicus)
species Flathead grey mullet 2 24
(Mugil cephalus) ’
Japanese eel 0 0
(Anguilla japonica)
Abalone 0 0
(Haliotis discus hannai)
Etc. 0 0
Land-based aquaculture
(Flow through system) 37 67.1
Land-based aquaculture
(Recirculating aquaculture 25 29.4
system)
Type of Sea cage 3 3.5
aquaculture Shellfish aquaculture 0 0
Seaweed aquaculture 0 0
Land-based seed production 0 0
Sea-based seed production 0 0
Etc. 0 0

A} o152 dX|(Paralichthys olivaceus)7} 72.9%= 7}
¥ 2oy i ZulEZk(Sebastes

1
NS o O O A~
schlegeli) 4019131 4] T2 FAF ol F PAAG

o
6
3: o
1

=l
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Fig. 6. Satisfaction of fishermen with aquaculture management.

Health problems

Lack of knowledge and information about
aquaculture
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Supply and demand for workforce
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Fig. 7. Difficulties of aquaculture management.
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191 €1 o}i3o2 pehoich 212l ofe] AU ULl AL e, Hatolef S5 vl ol
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Model for developing smart aquaculture technology

* Derivation of
. Land-based Recirculating s
L. Fish farm type fish f; "~ aquaculture system S
1sh farm q Y aquaculture
: model
. Fish . S 5
. Domestic consumer market y (Olive flounder, etc.)
2. Target species — aquaculture
Export strategic items g Crustacean technology
(Whiteleg shrimp, etc.)
3. Test-bed operation, demonstration, and commercialization
. . L. Organization of standardization Selection of
4. Technical standardization . / .
forum and operation standardization

Fig. 8. Model for developing smart aquaculture technology.
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