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EXECUTIVE SUMMARY

A Study on Action Plans of
Smart-Aquaculture Clusters in Korea

Sang-Choul Yi - Chae-Reng Lee - Se-In Kim - Chang-Mo Ma

1. Purpose

» Korea's aquaculture industry is expected to undergo qualitative
growth following the adoption and distribution of smart

aquaculture technologies.

- Demonstration of smart aquaculture technologies as well as a
transition towards advanced aquaculture industries have been
fueled by 4 project sites for leading smart aquaculture clusters
participated by the private sector after being selected, with one

public offering project underway for one additional project site .

- Private sector also announced a direct investment plan worth
of approximately 200 billion won into smart aquaculture sector.
Through such effort, improvement of the aquaculture industry

will be accelerated both in terms of quality and quantity.

» Although smart aquaculture clusters lie at the center of

distributing smart aquaculture, these projects are implemented



in the form of public offering projects by region, falling short
of measures for utilizing and connecting outcomes at the

national level.

- With the ‘Aquaculture Industry Development Act’ taking effect
on August 2020, A Basic Plan for the Aquaculture Industry
Development Act, soon to be established afterwards, is expected

to include strategies and measures to invigorate these projects.

» Taking from the perspective of a national innovation system,
this study aims to explore development directions of smart
aquaculture clusters, suggesting development strategies for
cluster projects through proposing specific models for

implementing projects.

-Due to the nature of private participatory public offering
projects, a special purpose company (SPC), which is leading the
projects, should pursue profitability , whereas the government's

financial investment should guarantee public interest.

- Furthermore, the value possessed by the public, the final
consumer of smart aquaculture products, should be included in

the development strategy of smart aquaculture clusters.

- Thereby, the ultimate purpose of this study is to present
development strategies capable of simultaneously securing

profitability (innovation), public interest and sustainability.

2. Methodology and Feature

» This study conducted a systematic research to reflect the



EXECUTIVE SUMMARY

conditions of present and future aquaculture industries as well
as to include values pursued by stakeholders surrounding smart

aquaculture clusters.

- Hence, this study incudes theoretical and literature reviews,
analysis of project site conditions, industry analysis (SWOT),

Delphi survey, a survey and AHP analysis on experts.

The first exploratory policy research on the subject of smart

aquaculture clusters

- In contrast to the rapid development of smart aquaculture and
clusters which integrate advanced aquaculture technologies with
ICT technologies, policy research on these subjects have been

generally insufficient.

- This study carried out an exploratory research by formulating
an expert advisory group centering on relevant experts in
industrial, academic, research and governmental circles,

suggesting policy measures based on the results.

» Application of futures research methodology to reflect

conditions of the future aquaculture industry

- In the case of Gijang gun in Busan, the 1st project site, the
project is expected to take a full-fledged operation by 2023,

hence, resulting in the vitalization of following project sites.

- Since smart aquaculture clusters will be actively operated within
5 years, this study primarily intends to suggest development

measures taking potential future situations into account.

- After formulating a research network for Delphi analysis

Xi



consisting of a group of professors in fisheries sector in Busan,
Jeonnam, Gyeongnam and Jeju as well as researchers in charge
of fisheries in provincial areas, this study made forecasts on

conditions of the future aquaculture industry.

» A coupling analysis research simultaneously utilizing qualitative

and quantitative data

- A quantitative data was secured by collecting the opinions of
experts by each phase of the research and, in particular,
conducting large-scale consumer awareness survey (1,000
persons of effective samples with the hierarchical classification

by age, gender and region).

- After summarizing the results of surveys carried out by this study
(results of qualitative and quantitative analysis), this study
conducted an AHP analysis on the purpose of implementing
smart aquaculture clusters with an intention of produce a

development direction of smart aquaculture clusters.

3. Results

» This study extracted a basic direction for project implementation
as well as a number of types of projects according to the

importance of smart aquaculture clusters by purpose.

- Together with existing models of smart aquaculture clusters by
breed and region, this study drew types of implementing projects
which include; the ‘production-oriented cluster’, the ‘technology

commercialization cluster’, the ‘Green New Deal cluster, the

Xii
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‘processing and distribution cluster’, and the ‘public technology

development and distribution cluster’.

- This study presents a linkage system of clusters and a distribution
system of smart aquaculture technology into fishery households

according to type of project.

4. Policy suggestions

» This study provided five policy alternatives to vitalize smart

aquaculture clusters as stated below:

- Establishing a cooperation system for national innovation of the
aquaculture industry: Cooperative supports should be developed
and operated to switch smart aquaculture cluster projects
currently carried out by public offering projects by region

towards innovation projects at the national level

- Diversifying smart aquaculture clusters: Smart aquaculture
cluster projects currently limited to lands should be expanded
to oceans. In addition, it is necessary to allow aquaculture
concentration regions such as Jeju where production complex
is already established but not being designated as project sites,
to separate and operate test-bed projects, promoting the

flexibility of project implementation.

- Preparing a guideline for eco-friendly aquaculture within smart
aquaculture clusters: It is necessary to develop a guideline for
eco-friendly operation of smart aquaculture test-beds and
aquaculture facilities which will be placed in hinterland

production areas and then assign the priority for those moving

xiii



into clusters

- Boosting policy effects by expanding industries linked to smart
aquaculture clusters: The scope of companies able to move in
smart aquaculture clusters should be expanded to equipment
companies to establish and expand the value chain system of

smart aquacultur €.

- Establishing grounds for legal and institutional support for
carrying forward smart aquaculture cluster projects: The smart
aquaculture cluster projects currently carried out in the form
of two government-funded projects should be specified into the
subordinate laws of the Aquaculture Industry Development Act
as well as its Basic Plan in order to build a solid foundation

for project implementation.

» During the process of conducting the research, this study

formulated a group of outside experts (participated by 4 from
academy, 4 from research institutes and 1 from the government)
to draw policy suggestions, while holding an expert policy
seminar to secure the objectivity and seek feedback on the

results.

5. Expected benefits including policy contribution

» This study ultimately contributes to the advancement and

enlargement of the aquaculture industry by proposing
implementation directions and connection measures for

establishing smart aquaculture cluster projects current underway.

Xiv
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» Invigoration of smart aquaculture clusters will shift the existing

production paradigm of aquaculture which used to depend on

natural environment as well as manpower and experience of

workers, and ultimately promoting a qualitative change.

xv \
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54) SEFMAEL(2019), pp. 2~14; THEITI= HaE2|E SHO|X[(AAMY: 2020. 4. 6)
55) SEUMAIZ TLSBSIHH L] SmartFarm SH|0|X|(ZA1: 2020. 9. 16)
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A, FEAE AvER 2AXASAGS AY JA 97 =&
HES AAsto] AldEd A=Y aE ARE st A 1

I e SUHRT 2TEF ARRICA
A

2 A £l he 4nE 3

56) SSAAZE BEXIR(2019. 11. 4), pp. 1~4,
57) STSMAER, 19U LAXS r% ADIEHES AU MBI, 2019, SUSAAES,
19-'20 ADIEH CT 828 Bt A5HE ADIER SUNZAR ZXHE, 2019, pp. 1~9.
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2) H2=(EY R Hol)

1 A3 A4 59 Feise] Baste] A 29 59 $EFR
R AStgIch 183 2011958 15, 719t 490z 5 vt
Edlso] Bigaty] s ml) AEAre oS At AEHoR
KA A WAT U39 AEALY Bl SAET U
o7t EFHol ek, Wt A A4 WAROR ¥, P

YERE] 5 AoIPL A47hsH e F7aT AL A
A BE, el oux Hok H4e BBEAG g e F8
Aghth. B8] AAZ)A ofXE UJREL U] A8 A
St MEAAE Fol A47MsAS DHRLA mstn Yt

2020958 AAEE BE 242 o ASEAE Eo)7] Y3t 7%
Z2(Climate-Neutral) ¥ &4 ZZ(Carbon-Neutral)& A#Ho}F st

o oJAIBFEAS Folt YHoEl HA 2PN TAE YLE

>

58) SHSAABE - SIRAAAEQETA2019), pp. 7~10,

59) Dj2 419125352, o2] RB7K5A SS B7Ho10, SAZ(Agro-food), 201, HE|, OfLIX],
22, HoRIRl(Creative industry), WS, 313}, B HeiS MEAIRIOR X X6t HBEAL
ST Tk 9121 &, p. 7. HE
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|3 oA Aok, AAA (B, AE, BFolR) o v A] AR, A& 7F
5% A7) BAF D AREo] Sl
Lt S3AE Atz[60)
UgHaEe £ AA+2 Eel= IUEXE(Greenport= UE
e SFRO] 2004 FE ARE HEF w9d Aol & 67
&5 il

oA
2 ARE JUREE F8 I &5 s A2HS A 2%
A

ot
0

(3 2-4) HZRE JRIZE 2IX|

Greenport Noord- B
Holland Noord g"m-?gﬂ

Greenport Duin Greenport

en Bollenstreek o« slenstreck

..&V ? Greenport

Greenport o, ? Aalsmeer
Westland-Oostland @ .\&

G t GREENPORT

reenport  GRenRg

Boskoop " o soskooe ‘r
Greenport -

\) Greenport
Venlo

Xt&: Greenport Holland EH[0|X|(https://greenportholland.com) (A4 2020. 8. 14)

60) {2 & p. 20; Wageningen University&Research ZH0[X|(ZA: 2020. 8. 14);
Greenport Holland 10| X|(https://greenportholland.com)(ZA1: 2020. 8. 14)
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HAH9 7|2 9 W2 AAstal A&7sst, vl o] 583
A sterto S8S 71 e, 4h-gh A9l 235 %t
VEEE FQ AT Ao] dZAxo 9oy, ZHZ(Rotterdam)dt
7 2H 29 90|71 ¥ Rotterdam The Hague Airport)e] lof 1
o] HEEHATE 13 AAZAR] 3K 7Y AL 7EEF AA
s 714o] 1,0007 ol 453 A
a3 Ao AAFAAE QI World Horti Centerb 121, 0]
= TAAR] BRNA 719, s, AF E FF7F A F4lst

I ANE BRY 5 AES TUH GBS S BAFolthe)
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N
)
o

F2 543 34 F9 AFol| A5k Greenport Venlo, &
reenport Aalsmeer, T-2l& AjHio] E3HE Qo TG
3]+ Greenport Duin en Bollenstreek”} 2t} 1 @]of
07 FH3t Greenport Boskoop, TS 52H= 2 €49
d%‘?_ Greenport Noord-Holland Noord(Agriboard)”} 2itt.

D)

il
I _ll-l:l n:}d 1o

(1) =90l(==Lh

9.

L29o]: 20008t 2HE 7} SHAEH T2 IR E5) ALY
SYAH A3t A A SAHE 19 s o o
2t A, =, SRR FE5te] A L, k=240 AFe= 2
Za FHE STHAEHE AWttt AR AUZ 7] s S8~

61) Greenport West-Holland EH|0|X|(ZA4: 2020. 8. 14)
62) Samfunns g konomisk analyse AS(2017), pp. 12~30.
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B R T Qut Au Ak Seay A e, 99 9 4R 3%
S 9% A9, FeAE FH 52 Xt AR A4 g BE
715 72 3= =

rEgdo] g4 SFHAHNIC) AFYZ AQ7IHE AL ofy
(Arena) ZE I} 2=t 2 9 & A3 FHAE AFYQ] L2
o] & AE(NCE)7}F 294 Zoltt. 18 k=29 olol= 7P<P 51
2 HYAE Egoles 22 AE AE(GCE) AFYE o, &

= 2T AH ARRYo] FAEUT03)

7 GAE ZeEaE AR o4 #9537 Aolstth ofy
SHAH ARG A AFGS e Aoln Addoz vt A
=7} R AAEE o|FA Utk oy S AH A}?é &
F717r2 3dola, "ao| uet 2d7tA] A% 7Hssith 2vMEXR

o] A7t 1509~300%t A =Y|7} FYH ),

NCE 22|4H ARl 371 oA 58 Aoz, s7H-=
AA B 7Fs8E & Adelth o] AFdE 10d71A] A5k, A
ZF 4009H~600%F A2UYE FYUst= Aol

g0 2 GCEe 229 7 AR W JAE SotA 53

é

63) Ot3ILt A2 2002, NCE AF2 20061301 AIZIE=IAQ0, £ AR 2014H0 ZRf=ACE
Ibid, p. V =&
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RI27 ADIE QA1 St SRIAE! T 2 A2

SHAHE AR o= Aottt GCERE 34 /S 9
S AFAH A YS oA o, Hd 10do2 T2 TS A9l
TRAEY JHE RIS gOout~1000% I 2y o]t}

X|%(Arena) ZLH(NCE) =2H(GCE)

_ N SHAE LHo||. = T =7
susagy oo DN A U 9
SH(EAH/ L) X|%(Arena) =ZLH(NCE) =22Y(GCE)

Yot R&D 7| 2t LM AL T2 A
HAXR s

S5t S TS B0 DXk S S 57

SIS

M| IELLO| A2 A DIEHS| HE =2 = DIEH 9t

o B e A B M Y S
7S 7|atatol XMakx
) ] ) J_-'—'-‘:'f ||_Jt|' | |_—|—|j—:|LLH9| %_1\_9' JT'_'-\?“
o3k Bt HESF TS oIk SRAb ol E5) 1 o
20l St E2 A sk e
iy SARO|T X4 7t RO ZQE 8 22 S AlAHe)
(UHE*E_‘QF;MI*") SHZOZ MO KT Al & H& SFEO=2 6iH EE wWiC=E
: © Homzas  Moloxz e QN B0
Q| [H5} QI 34 O HIE| HMatd 5104
a sig o aggy IO T2 BRI IUOIMOR ELNE Thuel TR B
St oY S =j

K= Samfunns gkonomisk analyse AS(2017). p. 19 HIEOZ XXt XH&z|
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Lt SAH Aty

A &9 59U FAHE FYHAEE F 4l°lH, B NCE <=
o7 Aol Zx 9 A whAsIth FAoid =okoll= NCE
Aquaculture Cluster, 715 AU ofg] Fofz E75= NCE Aquatech
Cluster, AFAIPYOE EFH NCE Seafood Innovation Cluster”}
ULt

NCE Aquaculture= AA| AS=S AHE 4 ojofjF2o] 4AH A3
At I E 7HR9F g4l e JSe ST AE eI, 2007 E
4 H 9= /\V]"’“‘jr 5“317\5101]/‘1 U= HOF— T4 AxE

wedE
% 9 B 795 VYT BAG 74 & + AAT 2R

NCE Aquatech Clustere= =290] 4] FFHA 42l 7Hx]%
£ ZU12 2807 20169 4¥E02H, Bronze 2HHS FHES}
At Aquatech Cluster= @ A AlA S AbE A4S X475
S S SR 71 AT, @ 240l ¥4 sEARE E240]9
T8 Ao E F7, ® 205087H4] =90l &

A&7V WHOE oF 4o JHA7E AL v

Aquatec e ‘51 ojANglE &-HAHE T, 2T /\P%X} R&D

g
)
S~
-

2
o
U
e
o
32
)

Gl Aﬂﬁlﬂgi 1007H ol lﬂrELW— Hfatal %OU% Azt
47,54 9 NOK(2015)9] WiEHE 7186t ek a2 3+ A

64) NCE Aguaculture EH|0|X|(ZAMY: 2020. 5. 26)
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RI27 ADIE Q4] 3441 S2IAE] Hd 2 AR

80%)1} tHFoIARI, F4HE 7 4H, 7179 A 9 WS
< HEST}6S

20150f| A]2Fgt Seafood Innovation E8|AHE= A&7t
AHAES BRI E Fa1, 240] 4R 4T HAAES ¢
BEAE 285 A= vALE A4S SEAHY FAS
AAZ717] s gAE = Adestal ol BAE F/dst7] s, dlo]
B 4Hd, S 4HY] & TRt 2okl olsi# AR FEAAE =
3151t} 66
NCE Seafood Innovation®] F%15}
AR, oY & GEUAL I AASRE T 319 THF] & FAF
= 4SS Z=AE, AH|AE AlFdh NCE Seafood
Innovation Z¥[°]Aof AX == 4l Fie Fol= Xﬂ—"?.—ﬂﬂ %1
o], lr2¢o] AdojHo] obd ZH7toA e FHAH
TS vt 4 Aok Aol AU

ok A

o

H 2-4) NCE Seafood Innovation Z2HE AJ|

D2HE o e

=H: 8lH|0|E 7|8te] AIE A9 Y & AN B2 ¢
7|2+ 2017~

THE: NCE Seafood Innovation, OINC, Mowi ASA, Leray Seafood
ASA, Grieg Seafood ASA

D2NE 23 OXE3t

Agua Cloud Qor: E1|O|E1 ME2| 02 72 22| B X2

(24U 0EE 2

=3
C} O|(sea lice)S &t2|5t

U BE SHOE MYE Qe 4~ S, HE
7| ol AL 2+t= A&E Z=MEQ] Atgfararo| T2l AR10|
7ot BEslE SUot= AY. SM SIEY 0, AZEY N, BIE S
ot I0E 03 =X| & 742 e H0[EE Tl A #2238}
65) NCE Aquatech Cluster £H|0|X|(ZA4Q): 2020. 5. 26)
66) NCE Seafood Innovation ZH0|X|(ZAIL: 2020. 5. 27)
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HESE. 27 BUHY BES 2 UHa o
SE: KA7HSS M2 YA AAHS 93 67 2 1] 2L Yst

717t 2018-2023
X{¥: European Union’s Horizon 2020 research and innovation
programme / 6242t
D=ME 27 OX e 2 =8t 7IX|AE
208 MZ(Z0]) H|0o] 7iM, =8t AX| & & BLHZ 2 O X QAL
A0 A TEE LHS I ote ZENMEQY ME 7|12 Lot
= A2 0Re A EXE flof 28X YWHo|7|= OWDK S
= HR AIELE *”*fﬁ 082 Ed + 9;'\% *HE‘QE St 471
01’<° SHMo= LR 1 I, [oT/Al & 22 SATIE0| 7|82
ME 7tXAEE Dot ZEMEQ
SH: XETHsSM QA A ARI(KIS7ts S st HAE AAE)SH
OllM A2t wss Z8t
717t 2018-2023
THY: =29I0] A7 E|, HIZA(Bergen). S22t F(Hordaland) / 55
HEF NOK
OD2ME E3 M Y A
QOF A A|AR 2t RRD2 W= 2 HHS Shhish| ot =4
EY M2 us T2 70 M 44 71&(RAS, Semi-Closed
Containment System, C-CCS)1t HIEHEl XA} SAO 2 H{Z QA
O XFtsgutHIg 282 %“Sa At YAE =90 CHat,
271 CHBHmO| 31 A1 BEA SHS QA
Chstuwet wetet D2 2s Xllch= & 811%“8 AgE FTEL
12|10 XA wFE 2I6l Impact Forume 22
SH: RAS 23 &9 5t U BADS D2
712k 2019-2020
IH°J' HIAEHE(Vestland), 221225 AZ(Mgre og Romsdal ) /
HHD|' NOK
EEXJ!E 23 RAS &3 £AMFE IS
Q0F RASSH A E MEL HU0|EE 203 Q7 LMB0)| I}
2f 2 AIMICH A2 TERIAE S KIS 7SS YTE flet Al=
ZAH MELQ} AHEC| TS HIEOR RAS/HAZ/HITH A
& A AEI(RAS/closed/semi-closed systems)g 28t g T2
S Theg

=H!RAS 23 X ot 3 HMIs T2

712t 2020-2024

& European Union’s Horizon 2020 research and innovation
programme / 6842t 2
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OZHE 3 e

D2HE 25 CXIgE 8l 28 2iAS

298 20| HODISE SYA71D, 8 USRI EIY o2
XIEI0] 9101 TS 2511 2 EH2K0] S % DEHEY e
SHORAl AT |2 0%55_ FREH0 2 W 2AFS 0| OFX A T} 517 E1 5}

I'r' Oo||
H>

fon

0

= = At OFR A T} BHZE
o ¥EE ZHotE 80| FE 0I5
=H: EH%H’%( off ‘le OHOO _E_)gl X|—$—7|»g§- %Eﬁ% o
2t =7IAHES &
Ocean 7128 1EA A—ID=|(2018 2020), 2EHA -T2 HE 7H2H2020-2021), 3
Innovation T -A28(2021-2022)
THE(1EA): Innovation Norway, HI27(Bergen), A= (Vestiand)
Showroom

HAE
O2ME 22 M 5= (Ocean cross—oven) 2t Y
Q0 HI"'—I* 5|98 fIst Ald & o1Zt HlE, 1

=2 X =

2 9 EE B

==
=o A
= _'_oHol'

Xt&: NCE Seafood Innovation E2H|0|X|(ZA: 2020. 5. 27) LIRS HIEOZ XXt 2

(2) FHLICHEHQEAAR67)

My 7= 7] Ei’“ﬂ% GAlskaL 7} FofolA 22 Al
g4l Y (Innovation and
Skills Plan)}= <=Hstitt. ] AgS 7|Rte g 941 H I AH
o]y A €] E(Innovation Superclusters Initiative)”} Ot = A 0™, Z+
A Sl AEES] AEAY HAE AFe Hold =7
4l BHAE 24dcts A ERE T
Huttel HEHAEE TA 7 ARSHA YEHIE A4 2
i, Ayt 4] AAE F SR A= 1A, 59(2018
W~202349) &< 99 53 Auth 229 olitE =AU oot

67) FHLICH 2 SHO|X(ZA4Y: 2020. 6. 16)
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(2] 2-5) FHLICH X|2e ASHAE 1 543t

Xi2: HHUCH HE SHOIX(ZMY: 2020. 6. 16)

57 SeiaE HAE AGER AQlS Delshsn), e A,

g, A AR, R AEAY, AFeR RS, A
ol QAL AR/1Y S9)719e Eakt
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9 B4, AR 2499 5 A4 OAd J149 BEE 4L o
Ao se, oF 2700] ] AR} Hefata e,

e ole| (Prairie)e] AT HAGHY 4] R IeAE WA
A% gAAsk} 24 RS V142 At 229 N kol
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1 glon], sAED PR S, 7L, T 5 Tt Hopol
o] FEat r.
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ruLlJ

HAE| Af69)

‘Ocean Awareness & 2020 7€°l 2519t o] Z2HEE= &=
4k FA], ol| A, s, sig7]E ARt 231 H2o E ZRAE
olm, oF 2,900%t E=|(F=AH 1,3748t 22, AA 1,570
=QEt maase] BRE Aud 7199 9Ee SolwA

k|
5]
87 Bde AAsta, g Ed gt doly 1e, ERF

68) ZIHLICICHAREN2019), p.1; B3 5/(2020). p. 9.
69) The Fish Site(ZM2: 2020. 8. 23)
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2AHE AITAE AY 719 ANES} 3UE dol @A Y 7]
4 7t HolE 2 A feoEM Y JF TS 71950l
AAE AAST AvtESSHE AT R HolHT),

ruﬁ rlr
d,
OH

FE Fa7YeRr 4 AP A s Axd ZKolA}, A

oM,

A @Ast] Qo] 1 GTE Fast A2 HYTAIHE Anje
T £YL AESIL 9T, o] YAE B Ao 1F
shohe Bk wa gl At} 22 g%l Busty, 34
AFotE A% AAeE 42T Aol SR A AAUA| 73]
Aol WS k. 1 JolE F % 4 BE gl A
AEE 5 AQEX F419] BaAo] AZ1HU. ol wet S
AAURE A0 AxEA, 22T A, B A8
70) SHEAMATK] SH SHO|X|(ZML: 2020. 6. 16); MASHAIE HE=X1=(2019. 9. 4), pp.

1~23.
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of FUEo] ASohs FFodE 2T 11 AATR 9 §
AE Asl AR AL 2D 5 =S AL AVles AEE
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T e vHE Ha

(O™ 2-6) ADLE MATHX| FTIFH2H(19~'229)

© B4 AntESE @ Al U] 2917 HEND 2
WY = clol& xleie] A3 1ol Aarg An

A=A ~ AOIEZ| =D} FEHETI2 up, B ZE down”
- dio|le{2t "ol & B2E5e= ig—ai_ "BRINTE AY

|

@ 923 AFAME A @ Hel 5xAK 1P R x1

aaxpmsg | |T FAUS-e2tE w5 shdshe. Pdsol e 4w

=7F -~ MESOCE S5 "¢2td(Work&Life Balance]"& A #
« TwilE S22, 2FEE Elod ) 73
Ezh @ AA AR A Al @ ol A7l HlAEM|csh

= shuwt YAn AldAEo = Qo] Axte] AE
- HAEol AAI2HE A B2 XMESA ol
~ M2E AlE olclolo & plEA MEESR 7o

oj2fg At

A= AMAEMXAE 10| X|(http://www.motie.go.kr/motie/pylbrf/motiebr
efing/motiebriefing104.do?brf_code_v=104#header)(ZA4L: 2020. 6. 16)
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