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Abstract: Coastal passenger transportation business connecting islands and the land
was included as a means of public transportation in the Act on the Support and
Promotion of Utilization of Mass Transit System in 2021. This study analyzed how
the current auxiliary route and quasi-public operation policy should be improved in
order for the coastal passenger transportation business to function as a mode of public
transportation. This study reviewed the policies suggested in previous studies and
analyzed the importance and priorities of between policies through the Analytic
Hierarchy Process (AHP). As a result of the analysis, it was analyzed that the
importance was high in the order of policy surrounding fares, infrastructure as well
as service improvement, and operating system improvement. In addition, it will be
necessary to prepare policies for coastal passenger transportation in the future by

considering the policy priorities of detailed sub-concepts presented in this study.
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Abstract: This study analyzed the establishment trend of fishery start-ups during
the Japanese occupation period. In terms of company types, limited partnership
companies and stock companies were the representative types of fishery start-ups from
1911 to 1939. It implies that many fishery start-ups were founded in such a way that
many people could invest in capital to facilitate the mobilization of capital.
Furthermore, during that period, there were some differences in the establishment
number and the capital amount of start-ups by fishery sectors. In the primary fishery
industry, fishing companies were the most established, and their average capital was
the highest in the 1920s, which was due to the powerization of fishing boats. In the
secondary fishery industry, the fishery processing sector had the largest number of
start-ups, and its average capital was higher than that of the rest of the secondary
fishery sectors because of the processing boom of sardine oil and fertilizer in the
1930s. In the tertiary fishery industry, the number of seafood distribution start-ups was
greater than the number of other tertiary fishery sectors’ start-ups, however, their

average capital was very small.
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ol2fgt vlal 7|3te] AL TRARIAG, AR 7R 10dS 7IEoR ATt 7IRE

3R 7] di2olH.

1. '2A390AK) A7) B A

E *d_ﬁ*}%‘ o Tl B ) SIAF B B T AFES FHoka ole.
Jol 2AIQ19] BJAL W] WgH Qg lFThe A7} Al

19} ) oF 5] 34 el Aol solol T Aol o Lot 1o A

3 QAo AN, 0 AR7Iel 19119 19 197 19209 39 319 71e] 3

A5 Y Aekg Amngion), 1 Auke <wo-sh Pk

o
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H-2. AABAF SEE Holslt 4 ¢ (ZMSURL AR

(<1 71
_ _ ) pNIE S
71zt A 2 FASAL | EREIAE| EEEAL Ljﬂ =
TEAE FAF S| 1(100.0%) - - 1(3.0%)
ECA AL UEAE B} 5= | 19(792%) | 3(12.5%) | 2(83%) | 24(72.7%)
(1911.01.01. ~ 1920.03.31) | ZAzHE 3JA} 4= 6(75.0%) | 2(25.0%) - 8(24.2%)
27 26(78.8%) | 5(152%) | 2(6.1%) 33(4.7%)
1911 ~ 193949 A 319(45.2%) | 322(45.7%) | 64(9.1%) | 705(100.0%)
BAFA o] % oF 3093t 2410l FAH P4t 70570k, SRR T2 S|ALg

1 A7) EStelle 33719 Al FdE e, ole Al 24 7Rkl e 2
Ab 9] 4.7%010. 18]l 33719) AtRlAr B FARIAL 70l 18.8%E FRE OIF
Aok QAPEE 271 109 Fholl thisto] A AFdS o= SAF 8-S AR SA
$H2014)9] dellde DA 8 FnlE Zol7h A4 ek whEbA AR
T AUl o] A= FATH2014)3 FUs FAF 7FE FAvIEb e F
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HA) S4bede] et A ARRE 184,397 %0 2> AR fiolck

B3, SUIEE HUSUL 4 ¢ (EMSIARY Al
FABA AR AL (91 )
NE HE (G PN BN UAA R2=xE A
TEARE BAF 5 - - -
12} 41 UEARE BJAF 4 2/0/0 - 2/0/0 4/0/0
AL BAF - - - -
27 2/0/0 - 2/0/0 4/0/0
Mg AE 75 HEY M= A28 A
FEARE A 4 - - _
24} 52414 AR BJAF 4 3/1/0 1/1/0 - 4/2/0
AR BJAF 4 - - - -
27 3/1/0 1/1/0 - 4/2/0
NE §2E sy =574 7|Et K2=HE A
TEARE SAF 1/0/0 - - 1/0/0
32F AR URARE DA} 4 11/172 - - 11/12
AR SJAF 5 6/2/0 - - 6/2/0
B 18/3/2 - - 18/3/2
"2ABIAEL AIRB7] Fetoll s 22F A SAKE 6700l Eafstgl o, ol

W AEARESIAGIT 22 4G e) AR %%‘ FAIAL P AR AE0] 471,
Aaagel 270ey. TSR, A7) FeF 23F 4RO Bt A AR E
2,1294319 0= 12} 4kqle) it A AFRER] 369,483 ¢t mjg- 2 fEolrh
(<F5 3> AX). 58] AR B AE ARda 3144442908 R}
o 2 70w Yepylth ole TR AIRE7IQ) 191290 Aol EARE F it
AR ERE 4HE 7REAPE 12,149,53390)2ke ti A ZRERFo R A9
AR Adste] Uehd Zatolch
1911~1939 3F FAE 32} A1 Sibe F 45971= A A ARSIARY
65.1%= AAIstiTh sHAIRE TRASIALY ) AR 710 F9E 32k 419 2ibe & 23
N WA Fom W& pAkE FEIARGIch TRASARYG ) AJRY7] §3F 321 41 €]
SIAPG AR ARG 742859 02 1911~19399 7H] 33} 524F91 0] SARG AlA AR
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91 36,5129t 2 AL 2 FRojth<RE F-4> X)), SHANE o] AA| $4HY
0] JARG AR 2HE(184,3979)2] 19.8%°) B A=z JA|sch olzist JAH
AFRE s 3RF AR S] AT vlES Aok pAbE 553 A TiEelth

2. 29 HA B A

F2ASAE, H2)7] 1 7)(1920.04.01. ~ 1930.12.31.)001%= A|3Y7]2} da] 2¢lo]
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S71RE 30470 ALY AE] QLo o] Fola] AR FE7E 14870(48.7%) = 7HE
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v} 37 ssldch SN S SIARE 3570(11.5%)7F FAQEo] 1 vlgo] F715H
ot o]k AL HFHE Y HlE Wshe 2AAEY dEAREe] 35 @AOIATE ¥
SAREL] Aol o)t FUSHA FAIFIALY] Yol 81.3% = FRE OIF3Th o
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712k NS 4Bt NN N Xf“f;ra
TEAE SAF S| 1381.3%) | 2(12.5%) 2(6.3%) 16(5.3%)
rzA8IA8, W27 1 UEAE SIA} = | 67(36.4%) | 96(52.2%) | 21(11.4%) | 184(60.5%)
(1920.04.01. ~ 1930.12.31.) | ZAARL 3JA} 5= | 41(39.4%) | 50(48.1%) | 13(12.5%) | 104(34.2%)
Y| 121(39.8%) | 148(48.7%) | 35(11.5%) | 304(43.1%)

TEARE BAF | 17(8L0%) | 3(14.3%) 1(4.8%) 21(5.7%)
(x84, HA)7) 1 AR FAF 52 | 83(48.8%) | T3(42.9%) | 14(82%) | 170(46.2%)
(19310101 ~ 1939.12.31) | ZAARE S]AF = | 72(40.7%) | 93(52.5%) | 12(6.8%) | 177(48.1%)

a7 172(46.7%) | 169(45.9%) | 27(7.3%) | 368(52.2%)
1911 ~ 193941 gl 319(45.2%) | 322(45.7%) | 64(9.1%) | 705(100.0%)
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ZJ‘”OI A om wolARE 1930t el = AR AFSJALe] Aol o Wkt
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H-5. SAAEH HAUSIAL £ ¢ (ZMSARY HX|7|
FARAL AR EE AL Tl )
712k 1R} AT A A A KE=xE A
TEARE FAF 5 3/1/0 1/0/0 - 41/0
rA3)A, H2)7] 1 UEARE BJAf 4 13/11/2 - 1/4/0 14/15/2
(1920.04.01.~1930.12.31.) | AR 3|4} 2 22/0 } _ 21200
27 18/14/2 1/0/0 1/4/0 20/18/2
TEARE FAF 5 5/2/0 - 1/0/0 6/2/0
r=A3A, B2)7) 1 UEARE B|Af 4 31/12/0 0/1/0 0/1/0 31/14/0
(1931.01.01.~1939.12.31.) | ZAIAHR A} &= 11/7/0 - - 11/7/0
27 47/21/0 0/1/0 1/1/0 48/23/0
71zt 2R} AT 75 HEA M= A2=8E A
TeARE A - - - -
r=A3A, H2)7] 1 URARE BJA} 4 8/7/5 2/3/0 8/3/0 18/13/5
(1920.04.01.~1930.12.31.) | 2AAPE 3|} 2 0/0/2 . . 0/0/2
2 8/7/7 2/3/0 8/3/0 18/13/7
TEARE FAF 5 41/0 - - 4/1/0
rzA3)A, WA)7) 1 URARE BIA} 4 31/9/6 0/3/0 5/4/0 36/16/6
(1931.01.01.~1939.12.31) | AR A} 5= 13/8/1 0/2/0 - 13/10/1
27 48/18/7 0/5/0 5/4/0 53/27/7
712t 3xt UAE sy =Y 7|Et KE2=5E A
SEARE FAF 5 9/1/1 - - 9/1/1
T34, H2)7] 1 UEARE AR 5= | 30/66/13 3/2/1 2/0/0 35/68/14
(1920.04.01.~1930.12.31.) | AARE 3)AF 5= | 35/48/11 4/0/0 - 39/48/11
27 74/115/25 7211 2/0/0 83/117/26
SEARE FAF 5 6/0/1 1/0/0 - 7/0/1
r2AgAR, g2)7] 1 URARE BJA} 4 14/43/8 2/0/0 . 16/43/8
(1931.01.01.~1939.12.31.) | AARE 3AF 5= | 47/73/11 1/3/0 - 48/76/11
27 67/116/20 4/3/0 - 71/119/20
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S Y=o, FAAETE S7Ist] A AE A 37 dEol =gich 7P
Wol FAH S AV EEeR T 2270 AP AAE T TR, w4
71 1710 244 3870 BJA FollAl 3670 5 PEARR o3t Ao Yeht T2
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21 WA 17] 5k 22F AR 02 Al Aks|Ate] Pt A AR E-2 55,0059
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%, 32} AR SA L TRASIARG HIA17] T 7)ol 22670 SIAE A Aw SR FH7]
7] T 7100l= 21070 2A7} sl et = 9 Aus 29, '2ARAE, |4
71 171€} 7] B% 4k faaol 78 weten, 212) 214709k 203707 A= ¢
o} 32f 4] BjARe] AFR EAE AEY TRASIANE) HA7] T 7ol dEARE
A 1170, 2A42HE 3|A7E 987H o HA)7] T 710l AA7E 6770, $AF7F 135
NE R AR 24 HSPE Qi) SR A AR g oAl = dRARRS] 34}
TAHAE 2Are] o] o 5] T A YERHth(<i= 4> 32, &, "2A9ARY,) |
A71 T710] A g2kt SJake] gt A A2 47,05090]%l o A2 HE
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Bl 7|2t S\ 2 ZAIBIA SRIBAL | RHIA | A=A A
o SeARE S 12.00 - - 15.00
FEASIA AR UEARE FJA} = 2.53 31.00 9.50 6.67
VS.
> o) <
rzAgAlE, W7 1 éﬁﬁ% CARE 5.83 24.00 - 12.00
A 3.65 28.60 16.50 821
o SeARE S 031 0.50 0.00 031
AR A YRR B} 42 0.24 024 033 0.08
VS.
> o) <
rzAgAE, HA)7] 1 éﬁﬁ% SlAF 0.76 0.86 -0.08 0.70
A 0.42 0.14 -0.23 0.21

AEAAE 7|08 B, FEARE] AL 271 1HellA) 1670 & F7ste] A
SIAF F7HE0] 15,0002 7P =UARE 3L =71 Aol & oujrt itk shA|Rt
ZAA2RE AL = 8704 104702 F7Fste] w22 12.009] FAAF FTHES
Ht YEAE FJA} = 2470014 184702 S7181e] 6.672) HAZIA F7HES B
ik wEbA A F7RES 2AAHES] Flo] ] EANE FAB|AL 42 SR04 B
FXABARG, FA7] 170l TSR, AlY7]o|Ae} o] ddabiol o3t ¢
d717} o43s] o &

AR HA)7] 1719F T7] te) 3AL /7 HAe] FASAF S/ 0212
w3 oIt AN FAB|AF 42 SOl A= 30470004 3687H= IR <nlQlE At
et BAF R AAAL FTHECIME o)F TIRbE g FARAR] ARISAL F
7H&0] 0422 TABIALY] AABIAF 718 01420 o EQhch ARSI R A G|A)
S7HS Hlaei R, dEARL] ABAL F7HE-S -0.080]%0H, FABAF = B
18470 A 17070 = FHAE] it SEAINE 2R B F-gAhEo] o3k FAsjAab: T4
Ak, HZ)7] 7] ek Frkste] 242 0701 0.319] FARA SRS B
E3] T2A3ARY, 9iA)7] D710 e AR SjAL o= 177702 o) 7|3t
104705} A F7Fslele). 3AF 533 AE=42] Ao Ay, 242k
ofgk SARBIALY] AT F7HE0] 0.860 2 7P Hkon, thgo g AN o5t
FA13)AK0.76) $=0]%iLt.
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A7) 1719 9 S7He0] v sobM AR 714 Ea wizelot, webA 9jit 4= SHolA
B, e oAf 532 Ajdell T2ARIARG o) 84 FdE iRl wheell TR, 9
WA o] fofl= Alg7IE Rl o W AR A]lo] AR Zloln 1Al dA
A7) FAY] eArRIAF UL TR S T Al oS wUA ERfRIARRE
FABAL o' o] wkthe Zlo] wsiAlen, & ] Aol e IA Atk

FS_‘i o
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< FAZAN12170)2F SAFEAK14870) 8] HE AFR T S7HES 242 0.133F -0.900] %)
of Y AHRE F7HEC] 01380 A A AR (RSN, AlRY7)ol=
581,895¢0]%l oLt HA)7] 1 7ol ojHtt A2 F7IRE 657,388 0|3ict. sFAIRE A
A= 4 AFRFo] RAIA Aol 156,105¢€01%lou A7) T 7]l
15274902 10% o3} 7] 702 AT AT T2A3AY, A7)0 §xl3]Ar)
Bt AHEgEol Hlad Word olf= BAl FUE S Bk T KEEe(HR)7T
536,673¥0l2h= HlwA W2 AA AEgo R FEG7] gtk whaba] IRAS|AL
21 A7) 1710 3 AAF2IAe] =7} 148702 oF 308 F7FSFAAIEE o] Al7]oll=

ARES] Y B)AF Ajlo] §lols #at opat 2Aof|A] 2] 22 F-g=lo] AjF0]ql7]

mzoll AU ARw 7Rl &Y el /Il Aol
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B-7. #4EA RYE Y R2a FtE

Hl 7|2t S\ 2 FASIAL | BINEIAL | RIS | AREENE B
AR SAF W AT | 4737 - - 39.59
Tz, Al —
HelArE AR UEARE FJA} ot AR 0.43 -0.92 1.35 -0.35
VS.
. mp—
B, w1 |k B B AR | 027 -0.87 - -0.42
A 0.13 -0.90 0.93 043
AR SAF e AREF | 072 1.26 1.58 -0.65
FzA3IAE, Hx - —
HelARE AP 1 UEARE FA} Bt A2 | -0.76 0.11 0.14 -0.66
VS.
. mp—
s, HA)7] 1 AL SIAF e AR | -022 0.21 -0.46 -0.17
A -0.77 0.14 -0.10 -0.70
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He} o wo] sl ol ol F 7IRE] FA3At =71 747t 304702t 368702
7t FAIG TR AMEE sttt Y AR 7Rl WS A HAENSE
U Qlom, A 7|0 R = 275009004 82,7029 0% e AHEF o] THAE Q]
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A Study on the Efficiency of Domestic Passenger Shipping and
its Determinants

ZOfH* - T ™
Jo, Ah-Hyun - Cho, Seong-Hyun
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Abstract: The Ministry of Oceans and Fisheries of South Korea has applied a
semi-public service system on domestic sea routes since 2018. This study aimed to
measure the effects of policies surrounding the efficiency of those sea routes by
applying the data envelopment analysis model. Furthermore, this study sought to draw
political implications by examining the efficiency of domestic passenger shipping in
Korea as well as its determinants. The research undergone in this study exploited the
data of 86 domestic sea routes in Korea during 2017-2019. Semi-public routes were
found to be more efficient than general routes and subsidiary routes. However, the
average efficiency scores of all three types of routes diminished from 2017 to 2019,
mainly due to a downfall of the number of passengers. The results also showed that
the amount of subsidy positively affects the efficiency of sea routes. Other

determinants that significantly affected the efficiency scores were the type of the
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routes, the design speed of the sailing ship, the age of the shipping company, and
the distance of the routes, etc. Lastly, it was demonstrated that considering the number
of cancellations of voyages in the efficiency analysis could reflect the properties of

domestic sea routes.

Key words: Domestic Passenger Shipping, Short Sea Shipping, Semi-public Sea
Routes, Subsidiary Sea Routes, Efficiency Analysis, Voyage Cancellation
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A Study on North Korean policy on fishery offices in the
Kim Jong-un era based on the co-occurrence analysis of the
‘Rodong Sinmun’
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Abstract: This study aims to examine North Korea’s policy on fishery offices,
which serve as the basic and core unit of its fishery industry in the Kim Jong-un era.
In order to achieve this purpose, 388 articles related to fishery offices reported in the
Rodong Sinmun from 2012 to 2020 were reviewed. Among them, 85 keywords that
described policy were extracted and 11 clusters were drawn out based on a keyword
network analysis. Having restructured the 11 clusters, the policy structure of North
Korean fishery offices was estimated in reverse; a policy vision and three major
strategies. The policy vision is the “creation of the ‘Hwanggeumhae (Golden sea)’ for
improving peoples’ lives.” The three strategies include the “creation of a model with
the military sector’s fishery offices in the foreground”, “increase of catch with socialist
emulation drives,” and “technical and administrative innovation for the scientific
method in the fishery industry.”
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An Estimation of Technical Efficiency and Productivity of
Smoked, Seasoned Aquatic Animal Product Companies

* y < * %k
BEE* wHy

Kang, Dong Hyun - Park, Chul Hyung

2
14 &
1. #4523
I, AZRA
V. 9o 9 A8

Abstract: This study sets out to estimate the SFA production function of the
smoked, seasoned aquatic animal product industry. In this paper, marginal
productivity, production elasticity of input variables and technical efficiency were
estimated. It is found that 12 companies were in IRS while only 2 companies were
in CRS when analyzing a total of 14 companies under this study. Both the elasticity
of production and the marginal productivity had statistically significant positive values
each year.

The estimate of average technical efficiency was 46.2%, while DMU 12 recorded
a maximum efficiency of 81.2%. On the other hand, DMU 14 recorded a minimum
efficiency of 22.8%. Whereas the exogenous determinant factors of technical
inefficiency, time, debt, and corporate tax had a positive effect on technical efficiency,

machinery facility had a negative impact on technical efficiency.

* MR 240 AHerEdEAEL, jacob1996@naver.com
** WAKKA, 2E0e oiYAEHENEE W4, chpark@pknu.ac.kr
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ff Qlthal & 4 QLo 7ol W AARE=S] atolr A o w EAfRit) Tk
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N
T
bll

1o
N
)
m—‘g 1
o

A

»

&

A 53F 227} 9lt). ool Golany-Roll(1989)2 7§ DMU7} B]5:=3h 54& 7[A]a 5
A3 AFS kL AeA, FL A Rl 9 A, FUHee AEHert
2= DMUO| FUsHAl EAIsh=s 24Q1A] 21 a7} qlokal Al

& AoME EAFS Axste o 710 Ao EAUYS T eEHA o
o] = AT el 7]wA &ad4 F40] o]FofAlth ol tisto]
© Qe thazte] widholelE o] &sto] ofEF(2018)0] HUME a8 At #
+ U Aro] S FEsIleH, FEWAERAS ol 8T oeN AmazEht Ay}
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e o] AR sfejol A W S HolEal Qe FA-2FE Al |5 dlge=

1= o

o
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A ool Pl =ofalet. eisto] AL Rt AIRE Bue] Zfolo] wHE SFA
250] Afo|F Au, oH AHaE EASH: AT SFA BHO| Fehs wjo}
Sk A A 1 Aol Bk A7 o) Hag AES F SFA AR
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4
oX,
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P

B84S 3451 Yol B (Linear Programming) & ©]83) 12442
L

W ES o] &sl= A=z 2HE A (Data Envenlopment Analysis, DEA)Y}F 2422 )t
NS Fgol= EHHEA(Stochastic Froniter Analysis, SFA)°] Qlth. SHEWHEA
+ Aigner, Lovell and Schmidt(1977)8] &tollA] A3 =91 o|F= AF7H]%® A%
At Ee] ARSE AL Q= FAR ol

RkoF A FAI7E B4t B shal okl 7HEgle B, AL elA EAsh=
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S (X B)E4 A

A (oA Y, = A A FAZE AR X, e R84S R

o
E=)

A % ol ATIARES oJulate, 34 3 (strictly positive)E 7H 02 714
aith mebd, 71d BeA0] 293 oA 3 RES 2 low 15,
=
=

A Ak 219 t Aol aadE 5B (0, 119] Rl AT,

mlo

19 A9 A1ee Holm Bastel M AARE AR FAO] A gl
ST, W A1 HojgoE Bt el bl vlago] WA

o
(1RO ARS ghS AR AP AR AL (1S SAslE wast

 FEA SAWV)lE eEd Flojug o]F 2 iRk the A % 2
Y, = f(X.B)&exp (v;,) A1 (2)

ofdo] 2} TS Fsto] Mo R mES AR the Al (3)1t Zo] VEhd
=

4
32

InY, = Inf (X, B)+ In&; + v, A (3)

AR 240l glof kel FURATF EHRIL, Ing, = —uy, BT WD
o) AAz 1) e HBY AR HASHA ke A @)} 2ol Lhehd S gl

ol

InY, =B, + ZB In X, + v, — uy Al (4)

SURBONFE T G AERH v, 9} 1, ) FEREL 1,7 DY
AR mPoN SEA] T R v, ~ iidN(0,02) S THETkL g

Rh 0] FEREE 7R vlaege ARMEAN AR {75 lesfiof



Sh 1 B3ol= WRYEE(Half Normal Distribution), 24} #4132 (Truncated
Normal Distribution), A|42Z(Exponentially Distribution) ‘5-0] 43It} £ Lo A+=
no] A aEfel HAF At B2 wy, ~ iid N (n.02)E 7P
Battese and Coelli(1992)% 7174 HlR&/2] ARF 7P Rgetstr| Sl Al
ot kAo HAF Bt EE woke FHIE u, o wEE 7P ARPHA E Y
(Time - Varying Decay Model)= A48l on o]= A (5)¢} Zo] Yepd 4= glck

A7IA Tz 1A 9 A9 wpA]e Al7]E ofnjstal, p= AIRE 4|8 24(Time
Decay Parameter)S &]0|gic},

0]% Kumbhakar, Ghosh and Mcguckin(1991), Huang and Liu(1994), Battese and
Coelli(1995)2 7154 Hla&doll &= & &+ U= 2HRY —% Ao 2 HYem
SFA R3S TSk o WA A7 o] o] YAl o) mBlsE

FEHZ, s A (6 2ol 7leA vasAe] £25 YER —’F ATk

r_{
i

Uiy ~ iidN+<ﬂif’0124)a My = Z;—ﬂ// Al (6)

AL (6)0IA 2= 71EH HlasdSs AR WS ES] WEHE oujek, yi
FREojoF & Kl BlRey BvE YERd:

Aol A= SFA RS F78ske Hl glol 7S Wb o2 ARRE= Cobb-
Douglas “J4FeHr=et Trans-Log A4S ©]85k3th Cobb-Douglas AJ4FHr=et
Trans-Log AJARIGE 2719 BQle 4 X113 X285 18shs A9, AR ohg A
(DI A (@) o] Uepd o ¢l

oo

InY= g, + BiInXy;, + Boln Xy, + v +uy

i
~
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InY'= By + blnXy; + BoIn. Xy, + (1/2)B3lnX12” +(1/2)B,In X, + B5In X, In X,

tialo] B oiqtofaf= AgArerE AT} 3
o] AR ARgst] RS

A (8)
s A, gAEE F4517] flstod
= =E0Ith Trans-Log J4telpo] ALt
= A (92 A (10) o] AEsto] Uehd 4= Qlr
AdnY
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AdInY —
©= finx, By + ByInX, + BsInX, A (10)
AR A9 TS AL olgstol 2T 4 gt
4Y Y 47 Y
==, =€,— Al (11
4y, 9% o o4x,  x, = (D
npRjaro 2 2% YA s o8-8l i 42 EW(Returns to Scale, RTS)
S5 oRE A sl o AFTHEE ol8sksith
Hy= €, +e,+ €,
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2. SFA AARK: 34 43}

SN Q1Fe v} o] A7) TS SIo) MESAS] B Tl B
325 73kl Cobb-Douglas AJ4FeH=e} Trans-Log AJAHrg 435k%o 1 Axt
E <d-3>0] Husglh A TsA wlaeAe ARF BRIl THEElE o
Cobb-Douglas A§4Fe<=2} Trans-Log AJ4F8<*(Trans-Log A) X5 Hv-& 2Ju|st= 7

T p7b SARCRE [FOIFH o] EjIEe] & A-tolA 7gsh= A
o] Bt AYUS ¢ 4= 9ltk Cobb-Douglas 4= B,¢+ 5,0l
o Trans-Log A A= 350 By &+ 719 WiollA BAA foldol EAlsh=
Aoz UEith

=
oX
44
M

|
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OHTI
é
2
Lm
E

E-3. Cobb-Douglas, Trans-LogE 0|83t SFA ity =X Zat

0 Cobb-Douglas Trans—Log A Trans-Log B
A5 742 HEA} 77 HFA} 3] HEFA}
[5’0 8.261%** 0.828 4511 4318 11.164%** 3.434
Bl 0.490%** 0.091 -0.170 0.478 0.161 0.429
32 0.016 0.035 0.458 0.763 -0.0.726 0.640
ﬂg 0.358%*** 0.093 0.142 0.097
34 0.033 0.064 0.101%** 0.057
ﬂ5 -0.100%** 0.036 -0.034 0.030
7] 2.203%** 0.542 0.961%** 0.328 1.068** 0.325
/] 0.033*** 0.009
P 19.87%%% 64.27% 59.26%+*
Log-Likelihood -35.0349 -22.0800 -13.0762
07 T A 10%, 5%, 1% eEolA felske ojmigit.

T 0] Akt & B0 oS At % ol thet
9 H]7 % (Log-Likelihood Ratio TestyS AAJ8}lom o]of 343t ATHE <3t-4>0] 4
glatgicy. A4 A & 2 Tl 9:0] Zjo)7} EASHA o=thE ARIES 1%
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G0l 71Z¥sto] Trans-Log “84FeH=7F Cobb-Douglas A34FgHk ot o 2t A

tlo

2] S A3kl Trans-Log BE 743t 23t 2] A7 0.033
o2 3IRIE|o] 1% FollA FAIK o do] SAsh AZke] Hatlol| whet ag/do] A
AEE AR BAQ) d=jy ARF 7hHA ] EAE Bt AAsHA E1sk] S8l
Trans-Log A2} Trans-Log B = 7] 230 theh SLn|HAS =712 Algskint. A%
Ay} xﬁ) = 18.01= FAE o] 1%2] FoeFolA AIRE 7] &5 A5t

Trans-Log B #30] 540] o] &5]ojof sl o= Lpepgr.

rr

E-4, Cobb-Douglas - Trans-Log 2EH| Z4™ Zu}

Cobb-Douglas — Trans-Log A Trans-Log A — Trans-Log B
Ak 25.91%** 18.01%**

LT A 0% 5%, 1% ROGEl RoRke omid

R

<E-5>F 7|EA vjagdel 9%E E 4 e A Aeslo] 23 SFA A
ARGFRO] 324 A3e e Sk A A RIS HAYohe HeR AYdey
Bl B4 7R AR}, ZF 7RsdA o] BAel QA niAute g ZAIAd e Ak
i 3 Fodste] Fskth YR AR § FEAY] o9} 71EA vasy
S ke 2] o v1ESl A(0,/0,)7) 34.9852 FE O] 1% FAS 2= A

OS2 etk &, A= 0" ol2ke AF7MEE 71Ash 7 @Al EaollA wigiF
ol EAske e BT & ok ol F9ll T OLS 78Rl obd 29 4N
ol gt B0l ¥ AU AE o ¢ e Ve vaeds 2Hske A 248
A& FEoke g0l AYY BNk obdEt 28 $40] obd FA #4& Sk 2E4
= AR dEE e T



spelst 5
b
H-5. 9 ZHa0l0| ZHEI SFA MASIe £ Za}
Ha X HZEQX} z-score p-value
B 0 -4.092%#* 1.770 -2.31 0.000
B -0.847%* 0.343 247 0.014
,82 -0.589%** 0.062 9.45 0.000
Bs 0.386%* 0.077 497 0.000
B, -0.085%* 0.018 -4.63 0.000
,85 -0.157** 0.025 -6.10 0.000
a, 0.600* 0.333 1.80 0.072
a, -0.021%+* 0.003 -6.15 0.000
ay -0.128%%* 0.039 -3.26 0.001
a, -0.038** 0.015 247 0.013
ay 0.269%** 0.047 5.65 0.000
A 34,985 0.032 1063.21 0.000
P 15135.61%++
Log-Likelihood -21.2250
F007 T A7 10% 5%, 1% 9E0lH folgke QJuidi.

@,2] F4757) -0.1282 FA4H AL 7109 B} 1% F713 H$ 0.128%0H
71 HlaEA0) ATt o]Fold £ Q1SS onldith A AAlEe] AR RAle
7190 W ATARR ofojd 4= glom, o]F Fal AXH o V|wA asde] Tt o

a2 R -0.038% YERL AT 1%
S7Fell et 0.038% 1 Ao R 7|ed vHlagAel At WAske AeR o
ERg). WHRAZE Fabgo)] wet 7 dAES Rt

o [e]
o B89 29 3] 93 URA 27} o]Fold 5 9ol

FojAAL gl Ao #AE 4 Y
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ArdE V)& a8AS AR 2015900 42.9% $EORO A Aoz
2018\ 49.9%%E 7|15 wi7kA] Al&shA 7]ed agile] Aol WAkt 20194
of 71sA &&dol &% sHsigloy o)5dl oA 50.0%% Het 71ed '&4

46.2%% AR BHOT SRSIGITh EH, AL 95% A7) A 3 Bt 2
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3z
S ol g8l F49 71ed a8 HAUEE BT £ ook AZE 21 Ayt 2015
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52 A0 7154 EgAe) TAE, JIAAAL) A% ko] WER JjEH uEes

o 7l g FE Ao ek

E-6 7188 a8 ¥ Hla8y g £ Zut
a8

o . osh izt HEgY sHal
95% At5t| 95% ot AR AN Sl BIOIN|
2014 0.395 0.419 0.435 0.017 0.215 0.102 -0.031
2015 0.429 0.399 0415 -0.019 0.238 0.113 -0.034
2016 0.462 0.453 0471 -0.019 0.241 0.115 -0.035
2017 0.481 0.466 0.484 -0.018 0.228 0.108 0.033
2018 0.499 0.493 0.513 -0.017 0.210 -0.100 -0.030
2019 0.461 0.448 0.466 -0.018 0.223 -0.106 -0.032
2020 0.500 0.491 0.509 -0.019 0.233 0.111 -0.034
et 0.462 0.453 0.470 -0.017 0218 0.104 -0.031
HEHEA 0.033 0.032 0.034 -0.018 0.228 -0.108 -0.033
gk 0.503 0.493 0.513 -0.017 0.241 -0.100 -0.030
2323} 0.407 0.399 0.415 -0.019 0.210 0.115 -0.035

The <3t-7>2 4710l A58 820l el 14702 DMURER 423 daks 4
glste] Bl 9t 7h Ao s AlHE DMUE 81.5%2] 7|&4 84S 7|15
3 DMU 122 UEPten DMU 113 DMU 7°] 212} 79.5%9} 78.7%2 340 11
HE g2y ) v 7P vagEQ DMUE 22.8%9 71&3 a8As 71=3%
DMU 142 ERlE|lon Jrgo2E= DMU 92F DMU 47} ZH7] 23.6%2F 26.7%2)
71eA 2&E sk skeldol fxIsksich

<FE-7> GA| <63 WRIZIAR Vs 2ald 59419 95% AlFAEE Hol
Al Qlef o) DMUE AlZ417He] S o g Ejlste] 7ed el AR
FJuE 2po| 7k EASH=A] FRIE &= Qi dlE ol 49 swlell YIXI3F DMU 19
95% 3BIto] 46.7%= F8E = ol skl 5wloll siEsks DMU 29] 95% 3>
36.5%% TAEISTE &, AR AlFate] FHHA| e AS & & den A9 50
DMUS®} 3] 57§ DMU AloollE 5% oA BAFLR FoJu)gt xfo]7} Ex)gict

L AE E3Y 4 g
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H-7. DMUE 718X 88 ¥ HIE8Y ¥ant &4 2

S2A
DMU &84 95%355?{* HiESd HAE
95% Atst| 95% olst IR} 7IANAE el E1Q1A|
DMU 1 0.476 0.467 0.485 -0.019 0.234 -0.111 -0.034
DMU 2 0.358 0.351 0.365 -0.021 0.266 -0.127 -0.038
DMU 3 0.448 0.439 0.457 -0.019 0.240 -0.114 -0.035
DMU 4 0.267 0.262 0.273 -0.021 0.266 -0.126 -0.038
DMU 5 0.500 0.491 0.510 -0.021 0.264 -0.125 -0.038
DMU 6 0.407 0.399 0414 -0.019 0.236 -0.112 -0.034
DMU 7 0.787 0.772 0.802 -0.012 0.153 -0.073 -0.022
DMU 8 0.366 0.359 0.373 -0.019 0.245 -0.116 -0.035
DMU 9 0.236 0.232 0.241 -0.021 0.269 -0.128 -0.039
DMU 10 0314 0.308 0321 -0.021 0.270 -0.128 -0.039
DMU 11 0.795 0.780 0.810 -0.009 0.111 -0.053 -0.016
DMU 12 0.815 0.799 0.831 -0.011 0.143 -0.068 -0.021
DMU 13 0.521 0.511 0.531 -0.021 0.266 -0.126 -0.038
DMU 14 0.228 0.224 0.233 -0.020 0.258 -0.123 -0.037
et 0.466 0.457 0.475 -0.018 0.230 -0.109 -0.033
A} 0.195 0.192 0.199 0.004 0.051 0.024 0.007
9zt 0.815 0.799 0.831 -0.009 0.270 -0.053 -0.016
2%t 0.228 0.224 0.233 -0.021 0.111 -0.128 -0.039

%2 4391 37) DMUSH 5191 374 DMUZ 3 242 /et

TR o2 A}, Z|IAA, A el WRIAIZE 71w BlasAgo) vl SAlEat
S ARy WA dzke] 49 284 A9 370 DMUZF 242 -0.011, -0.009, -0.0219]
A&s 7153 Aow Yehytt vH 284 5191 370 DMU2 ¢ 217 -0.020,
-0.021, -0.0212] ARt APEEo] Ba4 kY] 1Eo] A9 15 vlus] Azt
S7F2 Qe 'Wsk= 71w Blasde) A4 2t o & AR Yeyth &, Vs

A 284 offl 252 ARl Aol weEh HAske 7leH Blaaddel fadllA o

rol

71AXA L] A9 A9 T1E0] Z}7) 0.143, 0.111, 0.1539) =
22 0.258, 0.269, 0.2662] A ETE Hol &84 A9 T180] 519 183} gl

(e



o ZIAANA WSk 71eA vlasge] el EIP) dTiE o A2 o] FRlH
At SR = 5 W ZAAANA wAshs A EIE o] grem AR
BRE oy 1 Aigho] thE 8150 viste] Arks AME IR F OF B
o5 7Ms] f12k k==o] BT Jom H,

FAe] A4 a9 1F0] -0.068, -0.053, 0.0739] FARIE 7|58 0
SHP Z1E> 0.123, -0.128, —0.1269] A= qe}ur,} T OF BF 29 e 9
Eo] FAE o8 710 Wl AFAE 714 vlasde] faet Add s F #
o 52 A AAkeh nRPEAR 59 e Ve nlaasdel sl o 2
o= AU

nRAEre 2 MRl a4 A9l 1wl 22 -0.021, —0.016, —0.0229] $HA| &t
UeRton 519 1552 29 -0.037, -0.039, -0.038% 71=3kH 519) 159] 7)%H W]
a8 ATt AU eR o 2 ZloR FRIEI:. aofsiAby, ZIAAE S Aol

T AARRIA 7led] &e4d skl 2F0] A9 AwET 2 Ve vlasd
SRS B o AL AT Sl aTe] HolE SHIMA] R AeR B
et whebA she] 252 7MY B8 FAIE S5Eshe Ao fAAIY Zle

o
A 0 A RIS 25 140] 2ol EA Fo0] BRI 2D
opo] o= BAEIgI o] Bal YA S0t o] FAH 2 vhEole] F71ot o
Ao} gtk AMS BRI 5 gtk QAU 2o PUEAHE 201498 |HOR

= o
201837K4] HAF S7kste] 201890 7 w2 T A9 0.899% 715 O A
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315t 2020900 0.7039] B4 ghoz Ryt
ApEO] A2 20154 0.5189] AL 7|23} o] 2017974 B
Jotal ot 201890l 7HE =2 0.5362] A4k =S 71=8kglch W]‘{P A
Ak o] shEkS Roln 20208 04959 AAtErEIR o8 =AEQ; &
20143} vjasl AJareke o] Srkslel oy 20189 71Ho® AAb 5
Ao eyt SAE A AR vRIZEAR 19%0] frolaollA]
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Abstract: A harbor redevelopment project can be defined as a project implemented
to improve or maintain harbor facilities as well as the surrounding environment in
obsolete or idle harbor zones. In this project, publicness is a major issue of
controversy. Previous studies have insisted that the projects must enhance publicness.
However, there is no clear definition of publicness in these projects. Also, there are
no criteria to secure publicness. Thus, the present study attempts to define publicness
of harbor redevelopment projects and suggests some alternatives to enhance publicness
in the planning aspect; At first, the need to introduce the classification of land use
was suggested. Furthermore, it is necessary to use the minimum ratio of land for
infrastructure and land development for public interest facilities in harbor

redevelopment planning.

Key words: Harbor redevelopment, Publicness, Public interest, Harbor planning
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Abstract: Blockchain, as an emerging distributed technology, has been widely
applied in various industries and fields. This paper aims to analyze the research on
blockchain technology in the maritime industry by using bibliometrics and
visualization methods with samples from the Web of Science Core Collection
database. Next, Cite Space software is used to visualize the publication countries and
institutions, reference co-citation, author co-citation, keyword co-occurrence for
timezone view, timeline view, and bursts. A multi-dimensional perspective of the
current status, trends, and hotspots is obtained to provide certain policy implications
for enhancing blockchain research capabilities while activating its application in the

maritime industry.
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I. Introduction

As economic globalization enters a new stage, the global economy is closely
linked through international trade, international investment, talent flow, and new
information technology of unprecedented scale. In the process of economic
globalization, countries in the world carry out international trade through comparative
advantage, and the volume of international trade goods is mostly fulfilled through
maritime transport, which plays an essential role in guaranteeing the smooth flow of
the global logistics supply chain. How to develop maritime transport to support the
rapid development of international trade is a topic worth thinking about.

As an emerging technology, blockchain technology utilizes decentralization,
transparency, traceability, visibility, and cryptographic security scenarios. Therefore, it
has become a legitimate disruptor in various industries such as in finance (Ahluwalia
et al., 2020), insurance (Brophy, 2019), healthcare (Zubaydi et al., 2019), education
(Kazakzeh et al., 2019), and logistics (Jain et al., 2020). The functional characteristics
of blockchain technology enable it to be used in international trade application
scenarios involving various roles, high commercial value, long information
transmission chains, and trade secrets. The maritime industry covers a vast array of
parts, including shippers, shipping companies, freight forwarders, port and terminal
operators, inland transport carriers, and customs. It involves transnational,
cross-governmental, and cross-industrial information exchange. Therefore, in theory,
the maritime industry should be one of the most suitable areas for blockchain
applications.

The TradeLens platform led by Maersk and IBM currently uses distributed ledger
technology to digitize the supply chain, complete document approval, transmission,
and network node permission setting in a blockchain environment, thus greatly

simplifying the process and reducing the costs. The Global Shipping Business
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Network (GSBN), initiated by CargoSmart, has focused its attention on the issue of
electronic bill of lading. Electronic bill of lading can reduce the cost of paper
document flow, speed up the bill of lading transmission, and enhance convenience in
carrying out bill of lading pledges and other financial services, reducing the risk of
under reporting. Recently, the International Organization for Standardization
ISO/TC154 voted to adopt the standard "Blockchain maritime electronic bill of lading
data interaction process", standard project number ISO NP 5909, which aims to
standardize the architecture, functional requirements, business processes, interfaces and
data formats of the blockchain electronic bill of lading system, providing standard
guidelines and a standard basis for the flow and verification of maritime electronic
bills of lading through the blockchain system. To promote the application of
blockchain electronic bill of lading and provide a trustworthy digital foundation for
international trade.

Blockchain has been a critical research issue in the maritime sector: the possible
advantages of blockchain technology in shipping (Jugovi¢ et al., 2019); possible
benefits and hindrances of the implementation of blockchain technology in the Greek
maritime industry (Papathanasiou et al., 2020). However, these studies are scattered
and do not provide a quick insight into the application of blockchain technology in
the maritime industry. It is assumed that all these kinds of literature has been combed
as a whole to obtain the current status and application trends of blockchain technology
in the maritime industry.

Scientific knowledge mapping is described as the process, methods, and tools for
analyzing a knowledge domain to identify features or meanings and visualize them in
a comprehensive and visible format to represent concepts, knowledge, and links in a
visual/graphical form. CiteSpace software is one of the most commonly implemented
tools for knowledge mapping. It is precisely in support of the visualization of the
analysis process, which can generate co-citation networks to reveal the structure of a

specific research area based on paper citations (Chen et al., 2010). Under these
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conditions, this paper utilizes CiteSpace software to visualize blockchain technology
research in the maritime industry to understand the current status, hotspots, and trends
in this field.

Through this study, it is expected that national research capabilities and networks
of scholars and institutes for blockchain research in the maritime sector can be
identified, and from the viewpoint of Korea, some policy implications for blockchain
research and its industrial application can be obtained by grasping the development
direction and trends of major issues of blockchain research in the maritime sector. The
composition of this study is as follows. Section 1 is an introduction, while Section 2
focuses on research design, which includes research methods and data collection.
Section 3 analyzes the network characteristics, major research trends, and critical
topics surrounding blockchain research in the maritime sector. Section 4 deals with the

policy implications that can be obtained from this study.

II. Research Design

Reviewing and examining previous research efforts is viewed as a rewarding
activity in academia as the advancement of knowledge and theory in academic
disciplines depends on the theoretical and empirical contributions of individual
research. Researchers further propose that the topic of journal articles is an indicator
of the direction of research and needs to be analyzed regularly with knowledge
accumulation (Li et al., 2017). As a relatively young discipline, reviewing and
analyzing research on blockchain technology is particularly important for the
development process and benefits to the maritime industry.

The research on blockchain technology in the maritime industry through CiteSpace

software is mainly divided into three parts: data preparation, data analysis, and
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visualization analysis, which are finally expressed in the form of graphs and texts.

1. Research Method

Scientific knowledge mapping (abbreviated as knowledge mapping) is a graphical
presentation of the development process and structural relationships in practical
scientific knowledge (Nimsai et al., 2020). Its function is to enable researchers to have
a clear grasp of disciplinary structure, research content, disciplinary relationships, and
hotspots, as well as to predict the frontiers and trends of disciplinary development.
The methods of knowledge mapping can be broadly classified into three categories:
bibliometric methods (e.g. coupling analysis, citation analysis, co-citation analysis,
keyword co-occurrence analysis, link analysis, word frequency analysis), statistical
analysis methods (e.g. factor analysis or principal component analysis,
multi-dimensional scale analysis), and data mining methods (cluster analysis,
self-organizing feature map, pathfinder network, social network analysis) (Criscuolo et
al., 2007; Capo-Vicedo et al.,, 2011). Knowledge mapping is generally based on
Bibexcel, HistCite, CiteSpace, VOSviewer, SPSS, Thomson Data Analyzer, Ucinet
NetDraw, etc. Based on the objectives of this study and the availability of mapping
tools, this paper chooses to use a bibliometric approach to analyze the current state
of blockchain development in the maritime industry and selects CiteSpace software to
present the graphs and tables.

CiteSpace software is used to map scientific knowledge (Chen and Song, 2019).
In the CiteSpace software, descriptive statistical analysis and cluster analysis are
usually used to study current status and future trends. The descriptive statistical
analysis depicts the current status of research development, including an overall
analysis of the references co-citation networks, distribution of publications and
citations, an analysis of published journals, issuing institutions, and collaborative

networks. The basic property of cluster analysis is the analytical process of forming
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a group of physical or abstract objects into multiple classes composed of similar
things. Objects within the same cluster have remarkable similarities; otherwise, they
have significant dissimilarities. Cluster analysis is used for keyword co-occurrence to
get the research focal point.

Based on the above explanation, this paper conducts a bibliometric analysis of
blockchain technology research in the maritime industry using the CiteSpace software
to show the current status, trends, and hotspots through data analysis and information

mining.

2. Data Collection

This paper aims to analyze the latest studies of blockchain technology in the
maritime industry, and to be more objective, the Web of Science (WoS) database is
used to obtain samples. WoS is a globally-leading literature index database covering
natural science, social science, arts, and liberal arts. The Web of Science Core
Collection is a collection of more than 20,000 peer-reviewed, high-quality scholarly
journals from more than 250 scientific, social science, and humanities disciplines
worldwide. Data extraction from the Web of Science core collection guarantees the
reliability and authenticity of the data source.

The selection of search topics for the current research was based on the study of
Jhang and Lee (2016). The authors identified themes and trends in the maritime field
by examining 303 journal papers published between 2000 and 2014 by adopting
keyword network analysis and extracted the top 20 keywords by the degree centrality
method. In the current study, keywords with a high correlation with blockchain were
preferentially selected among keywords presented in the above study, and a number
of additional keywords such as IMO and Bill of Lading were included to expand
searching range. The search topics combined with blockchain are maritime, shipping,

marine, port, sea, seaborne trade, sailing, navigation, nautical, liner, vessel, intermodal,
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carrier, container, bill of lading, and IMO.

Document types contain articles, proceeding papers, review articles, and editorial
materials. Since 2017, there have been 394 articles from the WoS core collection,
which were filtered by manually reviewing the titles and abstracts. There were
ultimately 121 articles reflecting the blockchain issues in the maritime industry from
2018 to 2022, and in consequence, the analysis in this paper is based on these 121
articles. The specific number of papers per year is displayed in Figure 1.

The data grows every year and offers an upward trend. There are only 12 articles
in 2018, which indicates that the research on blockchain technology in the maritime
industry started late and is still a relatively new research area. The number of articles
published from 2019 to 2021 has been gradually increasing, and 11 articles have also
been published until April 2022.

Figure—-1. Distribution of the Annual Number of Articles for Studies
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[II. Data Analysis

1. Literature Characteristics Analysis

1) Country Collaboration Network

The top 10 nations that have made significant contributions to the total
publications are shown in Table 1. China is the largest contributor, with 24 articles
published since 2018, followed by the Republic of Korea since 2019. Both the United
States and England have published eight articles starting in 2019. In general, the
amount of outputs is related to the number of research institutions, the availability of
research funds, and the degree of innovation in new technology. The fact that China
is the most productive country in this field indicates a complete interest in this kind
of research.

Country collaboration network expresses the degree of cooperation among
researchers located in different countries. To establish a collaboration network, the
concept of centrality should be employed. The centrality of nodes is a graph theory
attribute that can quantify the importance of the location of nodes in the network.
Degree centrality is defined as the number of links incident upon a node. Closeness
centrality is the average length of the shortest path between the node and all other
nodes in a graph. Betweenness centrality measures a vertex within a graph.
Eigenvector centrality is a measure of the influence of a node in a network. In this
study, worldwide research network properties were analyzed by the concept of
betweenness centrality in consideration of the space limitation. The application of
betweenness centrality in CiteSpace is guided by the structural hole theory. Nodes
with a greater betweenness centrality perform an essential role in mediating the flow
of connections between nodes, facilitating the seamless operation of the entire

network. Betweenness centrality indicates the extent to which a node acts as an
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‘intermediary’ for other nodes in the network, and it measures the importance of a
node in the network. Nodes with a high betweenness centrality tend to be observed
in paths connecting different clusters (Wang et al., 2014). Generally, betweenness
centrality evaluates the number of shortest paths in the network to which a given node
belongs as a percentage. A value greater than 0.1 is claimed to be high betweenness
centrality. In other words, cooperation with other nodes is relatively active.

The nodes with purple tree rings in the figure suggest that the node has a high
betweenness centrality. The thicker the purple tree rings, the greater the centrality and
strong connection with other nodes. The network of cooperative countries is shown in
Figure 2. The top-ranked item by betweenness centrality is China, with a centrality of
0.26, indicating that China cooperates more with other countries. The second one is
India (0.23), and the third is the United States (0.16). Australia and Saudi Arabia have
a centrality of 0.1, respectively. These five countries with centrality greater than or

equal to 0.1 indicate a relatively high level of cooperation and interaction.

Figure-2. A Visualization of the Country Collaboration Network
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Table-1. Top 10 Countries of Collaboration Network (frequency)

Rank No. Centrality Year Country
1 24 0.26 2018 P.R.China
2 9 0.00 2019 Republic of Korea
3 8 0.16 2019 United States
4 8 0.09 2019 England
5 7 0.06 2018 Singapore
6 6 0.23 2020 India
7 6 0.10 2019 Australia
8 5 0.10 2021 Saudi Arabia
9 4 0.04 2019 Taiwan
10 4 0.00 2019 United Arab Emirates

2) Institution Collaboration Network

The network of institution collaboration shows the affiliation of the authors of the
publications. The top 10 institutions that have contributed the most to the total output
are listed in Table 2. From Figure 3, it can be identified that the institutional
collaboration network comprised 105 nodes (institutions) and 97 collaborative links
from 2018 to 2022, with the size of the nodes representing the volume of publications
by the institutions. The thinness of the links (97) between institutions indicates a low
level of cooperation. Moreover, there is no node with a high betweenness centrality.
The nodes with tree rings are not shown in purple, indicating that the connection and
collaboration among these institutions are not high.

Shanghai Maritime University and Shanghai University are the top two
universities, but the centrality of these two schools is just 0.01, which means that
cooperation does not exist. The National University of Singapore and Dalian Maritime
University are in third and fourth places, but the centrality is only 0.01. The centrality
of the other institutions is zero, indicating that there is no cooperation and connection
between these institutions. It is necessary to strengthen cooperation to promote

knowledge integration in this field.
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Figure-3. A Visualization of the Institution Collaboration Network

Australian Rd Res Board

Khalifa Univ Sci & Technol

Dalian Maritime Univ

ShanghaiMaritime Univ

Hong Kong Polytech Univ

Copenhagen Business Sch

Nati\Univ Singapore Shanghai Univ

Jaypee Inst Informat Technol

Y

King Abdulaziz Univ

Table-2. Top 10 Institution of Collaboration Network (frequency)

Rank | No. | Centrality | Year Country
1 4 0.01 2022 Shanghai Maritime University, P. R. China
2 3 0.01 2021 Shanghai University, P. R. China
3 3 0.01 2021 National University of Singapore, Singapore
4 3 0.01 2021 Dalian Maritime University, P. R. China
5 2 0.00 2019 Khalifa University of Science and Technology, UAE
6 2 0.00 2019 Copenhagen Business School, Denmark
7 2 0.00 2020 Nanyang Technol University, Singapore
8 2 0.00 2020 Hong Kong Polytech University, Hong Kong
9 2 0.00 2022 King Abdulaziz University, Saudi Arabia
10 2 0.00 2021 Jaypee Institute Information Technology, India
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2. Co-citation Network Analysis

Co-citation is the frequency with which two documents are co-cited together by
other documents. If two common documents are cited by at least one other document,
these documents are called co-cited. The more the number of co-citations of two
documents, the higher the co-citation strength and the higher the semantic relevance.
That is, the two documents are considered more similar (Small, 1973). Therefore, this

sector conducts the co-citation of references and authors for the sample articles.

1) Reference Co-citation Network

Reference co-citation analysis is a useful method to detect the structure and
evolution path of a specific field by selecting some representative studies as the
analysis object, and forming a reference co-citation network. The importance of the
reference is generally analyzed in terms of its frequency of citations and centrality. It
can be seen from Figure 4 that there are few connecting lines between nodes, which

indicates that the co-cited reference is also minimal.

Figure-4. References Co-citation Analysis
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The citation counts and centrality of specifically cited references are given in
Table 3. As can be seen from these top 10 cited articles, the most cited articles were
about blockchain applications or implementations in shipping or supply chain. In
particular, the most cited article is the one by Yang (2019) with a total of 11 citations.
A paper on blockchain technology and its relationships to sustainable supply chain
management (Saberi et al., 2019) has the second-highest number of citations and has
the greatest centrality (0.21). An article on the impact of blockchain on Singapore’s
maritime policy (Zhou et al., 2020) was cited four times, ranked third and the article
had a centrality of over 0.1 indicating it was cited multiple times along with other
articles. An overview of blockchain research in the maritime industry might be gained

with the above articles.

Table-3. Details of Reference Co-—citation

Rank | No. | Centrality | Year Author Title

Maritime shipping digitalization:
1 11 0.18 2019 Chung-Shan Yang Blockchain-based technology applications,
future improvements, and intention to use

Blockchain technology and its

Sara Saberi
2 9 0.21 2019 arat T et relationships to sustainable supply chain
et al.
management
The key challenges and critical success
factors of blockchain implementation:
3 4 0.14 2020 Yusheng Zhou et al. . .
Policy implications for Singapore’s
maritime industry
Th lication of blockchain technol
4 4 0.04 2.19 | Karen Czachorowski et al. ¢ apphlca on o . _OC C aill fecinotogy
in the maritime industry
5 3 0.17 2017 Marco Lansiti et al. The truth about blockchain
Th f a blockchain- |
6 3 0.0 2019 Rita Azzi et al e power of a b OC.C ain-based supply
chain
Blockchain-based applications in shipping
d port t: a literatus i
7 |3 0.00 2020 | Sergey Tsiulin et al. | POr Management. & FICHaIe feview

towards defining key conceptual
frameworks

Blockchain for Supply Chain Traceability:
8 3 0.06 2020 | Gabriella M. Hastg et al. Business Requirements and Critical
Success Factors
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Rank | No. | Centrality | Year Author Title
A blockchain-based h fi
9 |3 0.19 2020 | V.KManupati et al. Dlockehiain-based approach for 4
multi-echelon sustainable supply chain
Haya Hasan Smart contract-based approach for
10 3 0.15 2019 . .
et al. efficient shipment management

2) Author Co-citation Network

Author co-citation is a calculation of the frequency with which any work by an
author is co-cited by other authors in the references of the cited documents (Jeong et
al., 2014). Citation frequency is a form of peer recognition, which reflects the degree
of trust and recognition of scholars by the academic community on the one hand, and
the contribution and influence of scholars on the development of their disciplines on
the other. It can even be said that highly cited authors make up the core of the
scientific community of a specific domain. Regarding the analysis of the cited authors,
only the first author is analyzed, because all publications of a specific author are

merged into one (Fang et al., 2018).

Figure-5. Author Co-citation Analysis
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The author’s co-citation network is presented in Figure 5. The top-cited author is
Satoshi Nakamoto, with a citation count of 15, who published a white paper in 2008
called “Bitcoin: a peer-to-peer electronic cash system”. The second most cited author
is Yang (2019) who is the top author in the reference co-citation analysis. The third
most cited author is Sara Saberi (2019) who is the second most cited author at the
reference co-citation. In particular, the author with the highest centrality is Hackius et
al. (2020), who has the thickest purple tree rings with a centrality value of 0.29. In
any case, these authors listed in Table 4 have fundamental contributions to blockchain

research in the maritime industry.

Table-4. Details of Author Co-citation

Rank No. Centrality Year Cited Author
1 15 0.11 2019 Satoshi Nakamato
2 11 0.17 2021 Chung-Shan Yang
3 9 0.18 2019 Sara Saberi
4 8 0.19 2019 Wang Yingli
5 6 0.14 2021 Tsan-Ming Choi
6 5 0.04 2021 Shuaian Wang
7 5 0.00 2021 Joon-Seok Kim
8 5 0.02 2021 Yusheng Zhou
9 5 0.05 2021 Xiwei Xu
10 5 0.08 2019 Jiaguo Liu

3. Keyword Co-occurrence Analysis

The keyword co-occurrence analysis is an attractive method for displaying
emerging trends and tracking the evolution of research topics over time, as keywords
provide an accurate and brief overview of a document. The evolution of research
themes has evolved into an essential research question that enables researchers better

to understand the dynamics of a specific subject area. CiteSpace-based keyword
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co-occurrence analysis mainly consists of two steps: first, extracting keywords,
separating and classifying keywords, and calculating frequencies; second, obtaining the
keyword co-occurrence matrix, which is used to analyze keyword co-occurrence. The
following part identifies the hot spots and development trends of blockchain

technology in the maritime industry through keyword co-occurrence analysis.

1) Timezone View

Table 5 illustrates the top 10 keywords in terms of count and centrality from 2017
to 2021, which shows the diversity of research topics. From the frequency of keyword
appearances, the main hot research topics are as follows:

(1) Blockchain and its fundamental features: ‘blockchain’, ‘blockchain technology’,
‘smart contract’, ‘internet’ ‘internet of things’, and ‘technology’. These six keywords
are related to the application of blockchain technology in the maritime industry and
show that the development trend of the maritime industry needs blockchain technology
as the foundation.

(2) Supply chain and its impact: ‘supply chain’, ‘logistics’, ‘model’, and ‘impact’.

These four keywords can be summarized in the model or impact of supply chain or

logistics.
Table-5. Top 10 Most Frequent Keywords

Rank No. Centrality Year Keywords
1 20 0.37 2018 supply chain
2 13 0.24 2019 smart contract
3 12 0.34 2020 internet
4 9 0.32 2018 blockchain technology
5 9 0.15 2019 internet of things
6 9 0.16 2020 technology
7 8 0.20 2020 logistics
8 8 0.10 2020 model
9 6 0.14 2020 blockchain
10 6 0.02 2020 impact
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The keywords are also taken as the analysis nodes to obtain the timing sequence
of the “Timezone’ method in the visual layout. The visualization is arranged according
to the time of publication or peak time of the keywords. The timezone view mapping
is a collection of nodes simultaneously within the same time zone, and the time is
arranged in order from far to near (Honggiang et al., 2020). From Figure 6, it is
observable that the keywords change each year from 2018 to 2022. The keyword
appears in the year it first appeared, and subsequent studies are superimposed on the
circle when it first appeared, so the circle size reflects the frequency in the studies on
keywords throughout the whole period. Meanwhile, the purple tree rings illustrate the
high centrality of the keyword; the thicker the purple circle, the stronger the centrality.
The centrality is greater than 0.1, which indicates that these keywords connect
different clusters and act as a bridge.

‘Blockchain technology’ and ‘supply chain’ were the earliest keywords to emerge
in 2018, and the size of the node revealed that both keywords have been used in
subsequent years as well. The year 2019 brought a higher level of betweenness
centrality for ‘smart contracts’ and ‘internet of things’ with purple tree rings on the
nodes. ‘Internet’, ‘technology’, ‘logistics’, ‘model’, ‘blockchain’, and ‘impact’ were
keywords that emerged in 2020 and all of them have high betweenness centrality
except for ‘impact’. Keywords that appear in 2020 focus on the high-tech, for
example, ‘machine learning’, ‘big data’, and ‘digital transformation’, etc. Two hot

words also appear in 2022, ‘edge computing’ and ‘marine vehicle’.
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Figure-6. A Timezone View of Keywords
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2) Timeline View

In order to completely comprehend the evolution process and display the studied
knowledge clusters, a ‘timeline’ analysis of keywords in collections is visualized. The
timeline visualization represents clusters through a horizontal timeline, with each
cluster presented horizontally from left to right. Clusters are sorted vertically by size
in declining order, with the largest cluster appearing at the top of the view (#0). The
color curves depict the corresponding color to the same cited link added in the current
year. The larger-sized nodes with purple tree rings either show a citation burst, are
highly cited, or both (Chen, 2017).

The clustering analysis gets the evaluation index Q value of network modularity.
The bigger the Q value, the more effective the network is in clustering. Q value
higher than 0.3 indicates significant results. The average value of network
homogeneity Silhouette, closer to 1, reflects the higher homogeneity of the network,
and above 0.5 suggests that the clustering results are reasonable. Nodes indicate the

use of citation chronology. Different colors and sizes of the chronology represent
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different years and the number of citations used to indicate the history of the literature
being cited since its publication. After the clustering in this paper, the Modularity Q
value is 0.5959, and the Weighted Mean Silhouette S equals 0.8598, which reveals
that the graphical network clusters are better. The homogeneity is higher, and the
clustering results are reasonable with a great reference value.

The number of keywords determines the ranking of clustering categories. The
more keywords there are, the higher the ranking. The largest cluster of the silhouette
score is usually a bit lower than that of the smaller clusters. As can be seen from
Figure 7, the cluster ranked first (#0) is ‘blockchain technology’, containing
ten-member keywords. The keywords ‘blockchain technology’ was first studied in
2018, and some clusters of research blockchains have been formed in the following
years. The second cluster (#1) is processor scheduling and has nine members. The
research started in 2019 with an ‘internet of things’ and formed a connection with
other clusters of ‘things’ or ‘internet’. The third clustering (#2) is ‘smart contracts’
with seven members. The research on this category started with the keyword ‘smart

contracts in 2019 and formed a series of studies eventually.

I Figure=7. A Timeline View of Keyword Clusters |
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3) Strongest Citation Bursts

Citation explosion refers to papers with a sharp increase in the number of
citations, which can partially reflect the dynamic changes (Chen and Liu, 2020). This
section analyzes the data of the keywords in the sample papers, and Figure 8 lists the
top 10 keywords, considering the high frequency and their strength with their
corresponding red lines. The research trends and frontiers are shown as follows.

Since research on blockchain in the maritime industry began in 2018, 2019 burst
into research hotspots with ‘international trade’, ‘electronic transferable record’,
‘electronic bill of lading’, and ‘smart contract’. ‘Logistics’, ‘shipping industry’, and
‘distributed ledger technology’ became hotspots in 2020. In the following two years,
‘model’, ‘Internet of Things’, and ‘digital transformation’ became the new research
hotspots and had been continuing.

Based on the above keyword emergent words and related research contents, there
are different research trends in different periods, and the duration of the research
hotspots is also different. Those words give an insight into the hotspots and trends of

the year and their duration.

| Figure-8. Top 10 keywords with the Strongest Citation Bursts |

Keywords Year Strength Begin End 2018 - 2022
international trade 2018 1.13 2019 2019 o i
electronic transferable record 2018 1.13 2019 2019 s
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smart contract 2018 1.08 2019 2019 e
logistics 2018 1.33 2020 2020 e S
shipping industry 2018 1.28 2020 2020 o e i i
distributed ledger technology 2018 1.28 2020 2020 o
model 2018 09 2021 2022 e
thing 2018 0.86 2021 2022 mmmm

digital transformation 2018 0.86 2021 2022 _ meemmmm
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IV. Conclusions

1. Policy Implications

From the viewpoint of Korea, the policy implications which can be obtained
through this study are summarized into two. The first is for the vitalization of
blockchain-related research, while the second is about the advancement of the
application of blockchain technology to the maritime industry.

As a result of collaboration network analysis and co-citation analysis of research
literature, China is showing the world's best performance and influence in the field of
blockchain research in the maritime sector. On the other hand, Korea ranks second in
terms of publication number, however, there is no joint research performance with
scholars from other countries. Most of the 9 blockchain-related studies are conducted
through collaboration with domestic scholars, and it is interpreted that it is difficult to
expect various synergies through joint research with foreign scholars.

At the same time, the fact that Korean universities or institutes were not included
in the 10 research institutes that lead blockchain research in the maritime field shows
that blockchain research in Korea is still on the periphery. The nationality of the 10
leading institutes includes 3 in China, 2 in Singapore, and 1 each in Hong Kong,
India, Saudi Arabia, the United Arab Emirates, and Denmark. The research institutes
in Greater China countries located in global shipping and logistics hubs show strength
in research.

Considering the present situation, benchmarking of these research institutes is
necessary, and policy support is needed so that knowledge sharing and creation can
be achieved through cooperation with these institutes. For example, the establishment
of a government-led research fund related to digital transformation in the maritime

sector or the establishment of a specialized research center can be considered.
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Next, implications related to the application of blockchain to the maritime industry
are as follows. According to the three types of keyword co-occurrence analysis
conducted in this study, the research topic started from a framework-level such as
supply chain and blockchain technology in 2018, however, in 2019 it has developed
into application fields such as international trade, electronic B/L, and smart contracts.
Following this, it was identified that the main issues of blockchain research conducted
in 2020 and 2021 focused on application models and impact analysis on the maritime
industry. Over the past four years, research related to the application of blockchain
technology in the maritime field has rapidly evolved into more detailed and specific
issues, reflecting the need for practical industrial applications.

Research and industrial application generally represent a similar move, so if a
specific country achieves high blockchain-related research results in the maritime
sector, the application of blockchain to the maritime industry in that country can also
be expected to be high. In the case of China, the “14th Five-year Policy” in 2021
presented blockchain as a core technology for the digital economy of national priority
and announced an active fostering plan. According to the “2021 China Blockchain
Industry Development White Paper”, there are more than 98 blockchain-related
policies for finance, supply chain, logistics, internet, intellectual property rights, and
public services between 2020 and 2021. Along with these policy achievements, it is
known that China is building a blockchain platform led by the state. In 2019,
President Xi Jinping declared that blockchain is a key technology for innovation and
that China should seize the opportunities presented by blockchain technology.
Accordingly, it appears that China recently completed a blockchain technology-based
platform named Blockchain Service Network (BSN). It is natural that China, the
world's largest trading power, will apply blockchain technology more actively to the
maritime sector.

The Korean government is also recognizing the value of blockchain technology

and is formulating related policies. In particular, the Korean government has declared
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an active nurturing plan for core technologies in the digital era, including blockchain,
in the "Korean Version of the New Deal 2.0 Promotion Plan" in 2021. Both China
and Korea were interested in the advancement of the application of blockchain
technology and have prepared long-term development plans, but considering the
overall market and economic size, it is likely that the results of the industrial
application of blockchain technology will be realized first in China.

As a matter of fact, as seen in the current study, China and Korea are already
exposing a large gap in terms of quantity and quality in research on blockchain
applications in the maritime sector. In order for the Korean government not to lose
its leadership in the future maritime industry, more active policy measures need to be
prepared. For example, by establishing a blockchain technology support platform
policy authorities might be able to find ways to share and spread blockchain-related
technology and knowledge at a low cost in public and private sectors of the maritime
industry.

2. Limitations

Despite the meaningful findings described above, this study has the following
limitations. First, there are limitations related to data sources. The literature study
generally chooses Google Scholar, Scoupe, Springer, PubMed, Web of Science
database, etc. Since CiteSpace software analyzes data based on the Web of Science,
data collected by other databases need to be converted. Therefore, the data in this
paper are solely from the Web of Science Core Collection, which may not include the
complete literature encompassing the subject matter. Future research should select the
sample as comprehensively as possible. The second limitation relates to the application
of the method. Regardless of the quantitative rigor of the bibliometric analysis,
clarifying the content of co-citation graphs and tables is not a straightforward process.
This paper provides solely a descriptive and keyword co-occurrence analysis of the
basic features of the samples using Citespace software. It could not fully describe the

characteristics that these samples are intended to exhibit. Therefore, the samples need
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to be described and analyzed and combined with other methods. The third limitation
concerns literature development. The development of blockchain technology in the
maritime industry has been continuing, and the description and summary of this paper
provide some reference value. Different results can be obtained from different time
dimensions and data samples. Therefore, the analysis results in this paper may only
have temporary applicability. More studies are necessary for the future if a more

profound understanding is required.
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Abstract: The purpose of this study is to develop an index to periodically grasp
the perceptions and attitudes of Koreans surrounding the ocean and fisheries sector
based on surveys and big data. This study reviewed major literature on index
development and analyzed public survey data and SNS big data to derive the ocean
awareness index system. Based on a scale-type item-based index and a keyword
frequency-based big data index, two types of ocean awareness index systems were
derived. The ocean awareness index from 2017 to 2021 was analyzed on a trial basis.
As a result of the analysis, as of 2017, the index for 2018~2020 exceeded 100 points,
indicating an overall increase. In the future, development of sub-indicators and
questionnaire items, development of SNS big data utilization indicators, and weight
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A Ak e o AR e TR Aol Thsstor gtk 1
At ol Ny A=) SHATR= vlE (%)= EEH7] meel AHeR b
A|3ke} Faksh= Aol Oﬁgdr. o|5 sHEsh] Hshrle W Ad=A|e] Asigte] 2=
G TR R APEAeS Fefsta, HE Ftste] 100308 Bhtehs Aot <a
-9>91 ARS8l Aes MEths WAS AR RE AduEy oo 3TE e

1) =g iR7AR 0glols 14, 4 1289l 24, 9 3~43]0l
= %ﬁ, < Sﬁ ofdoll= 4t Folditt 2) Fofd Aok NI WlE (%)= wtol
M 5 Hste] S ARt 522 3) s Aol
A E2E 4 9l F) %j#({ag)gl 003 (43x100%)0l1A SFA 7ot o] AbAJsh=
Hog FRASHY, o] WS HE L}E}LHD# <3
}@gg 2 Aat saal ARE 3 Sl 2017 E

o E} LA =

=
A3 WE 9 cAotel A o § WEY 4) FBE
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2
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B-9. Sl BEHE e SI'E=0| Ha HEt
(91 % %)

[2XI=] 03] 2 1~23 2 3~43] & 53 Oy A

2017 20.8% 61.2% 14.5% 3.5% 100%
2018 29.6% 57.2% 10.4% 2.8% 100%
2019 30.9% 60.0% 6.7% 23% 100%
2020 35.2% 53.7% 7.4% 3.7% 100%

2021 32.8% 56.0% 6.9% 4.3% 100%

(B3 18 20 2" 29 3 2o 48 20 =3 100% 2t
2017 20.8x1 61.2x2 14.5%3 3.5%4 200.7 50.273
2018 29.6x1 57.2x2 10.4x3 2.8%4 186.4 46.6%3
2019 30.9%x1 60.0x2 6.7x3 2.3%x4 180.4 4513
2020 35.2x1 53.7x2 7.4%3 3.7x4 179.7 44,93
2021 32.8x1 56.0%2 6.9x3 43%4 182.8 4574

20 1008 BHFASE “E8/400x 100 02 ARt
A AR 2y
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W 37 AL ARElTekE B 250 Ate] Golsh® AE gl
Afelolelet 2ekel 44) Hlolel S BAlol AgakE F FulsherollaA|g
4Re] RN dolEe] ZHEAI MER Hofah) okt glek. TRt 4he) 13 A E- 20
Aol 27 A 47709) 37 AN 20749] 27 ATI 27} 5% NFAE 2ES

AARFO 2 20709) 2 AEE IS 39 AEE 29 A9 Tl wet 71EA
7} 5o Fojgoh Eak ofuel 19 A3 EJF 236k 2 A9 ol w7}
SA7F ARk webA 29 A3l WS gl 9 19 A3k} 39 A|3re] Aol
A A A= GaEA 1008 71E0R wid HYEA daks =S S Qi
wEpa] A|520] 715l AA| AAIAIE e R sfokat T Herteke] =2
ol LEsls 5 Aawe] 71 A 5 WAH7FeAYS aeste] mid ¢HEE 2
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AR A7F B EXSh= 20702 A3 tisiAlgt 3k AR Ak A A
T 58480 17)— 5537 18)— 5537 19— 56.9%(°20)— 56.67(°21)>= LERTh
201999] ARz AlQlstales UA A3 fARE FAIE Hols AR Yepgt
201799] ASE 10022 2Hbste] 7jgor 4 A Atiiaes ALkl 4]
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E-10. SHRRIARIS 71% Ha ARt 2t

[ =] -
G E))
K= Het 7|1F 2017 2018 2019 2020 2021
2021 SF9IA|E 71 59.3 54.1 55.2 56.3 54.8
A4 gk 100 91.2 93.0 94.9 92.4
s SR VI 58.4 55.3 55.3 56.9 56.6
A4 gk 100 94.7 94.7 97.6 97.0

100

97.6

S 97

AN
< 94.7 94.7 -
> == @9  ~ =
N2 = = o : = .

o 92.4

2017 2018 2019 2020 2021
mem 2021 NE IR — EE XEIE

Rz AR 2

SNS Hlglo]E] A A F 24709 7IHEE F8oto] s it TIIA AL
9} Z53F AJAH(2017.1.1.~2021.9.30)% AEE SR8 719=®AE HlolE)
AEFe TIeAH A TsAtEE R el gfaatolg| A 4HA(Laspeyres' Fomula)y)&
Agsto] FopHE (Wl AR A9 A3F A A/7IEAIR AaE A3F HetA])x100,
20179=100< 71=o® A53fsto] sief<4t SNS ¥Holy A¢E =E33ich

A 71995 247000 ThSE ARt Bt A 34%F 480%1(°17)— 364t 5,176%1
(18)— 405+ 1,69871(°19)— 464}t 1,74731(°20)— 407t 1,02971(°21) 2.2 YETS

4) EAAQ| AHIKFBIHK|4=0] AAAlOZ BIATHO[A AAl(Laspeyres' Fomula)S 012(http://kostat.go.kr/income
Nepi/cpi/cpi_cp/1/7/index.static)
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I 2-11. 34t SNS HGH|o|E] 7|RE HEF K|

= 2017 2018 2019 2020 2021
ey 24 100.0 126.0 113.7 155.6 105.5
FAF 215 100.0 88.6 92.7 2.8 112.1
ol A4 100.0 93.6 1483 144.4 1425
PR A4 100.0 116.5 1222 129.2 1233

R A 2

2017 2018 2019 2020 2021

— YR mmm A mm= SRXE 10t X

Rz AR 2

3. P B

SHFIANSE TAFHE 870 W 247 Aolat o) sleixER Tslof ik

O opeh, SNS HjHolY AFEE APt oY) wiol SRR 7] ke

weby g7 W ek 3 SARIAASRY TALE Solsbl 5] Slal WA
@ ARAZ 8509k SIIAE 2770 1008 PO Batale] 7|2 H4E AEdta
A

o2 @ 2770 s ER 712 s A

LSS
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vol & 4HA S Hgsto] 87 WFE ApE ARSI v e R O WEE AeE
=
=

EEGT PSR 201790) H4E 7|EoR

|
1> =5 Al g MFE SRR 8 7RI Aol 24T & TRt
5 501 sigAAAIE AA 194 s HF=Q) s YA <3E-12>0lA4] = vie}
o], SNS Hjdjo|e] A|#7HA| EeFsto] B 4719] SHYAER w0 Tk wbA
ojn] A== o] Fof 3= SNS Moy AE (@)= siYAIolA 1412 715
A9 0.255 kL, WHA O~@9] Fat A= SNS HltoJE|e} n7 A2 A2
WS & Aol A 3/4nkE2] 7S AIQ) 0.758 Holo] sHAIEEC] S5 HEE

5 s 2,

[ oL HiL- OH
(910 &, p)
[BRZ] 2017 2018 2019 2020 2021
O sf¥e] F8A4 61.2 62.6 62.6 61.1
@ St shiore] A 26.6 29.7 30.2 29.1 29.4
@ 719slol] whE soleld, Ak st ARY 61.9 63.7 66.7 69.1
O~®9 Hat A 26.6 50.9 522 52.8 532
O~B9] A= g 100.0 191.5 196.1 198.5 200.0
@ s =8 719 AFCIHlolE) 100.0 126.0 113.7 155.6 105.5
PiEx| ®E] 2017 2018 2019 2020 2021
(DO~B®9] #J4= Wghx0.75 75.0 | 1436 | 147.1 | 148.9 | 150.0
® %025 25.0 315 28.4 38.9 26.4
A4 100.0 | 175.1 175.5 | 187.8 | 176.4

Ag: AR 2
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A Study on Characteristics of the Tariff Rate Quotas System
for Fishery Products
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Abstract: This study analyzed the characteristics of each operational method of the
tariff-rate quota (TRQ) system for fishery products, which has been widely introduced
in Korea's free trade agreements (FTA). For this purpose, we examined the fill rate
of quota, import characteristics, and the impact on import demand as well as its
elasticity for major items such as shrimp, clam, and sole.

According to the analysis results, the fill rate was low on a first-come-first-served
basis, contrary to general expectations. Moreover, in the open competitive bidding
method, the unit price of the quantity within the quota was significantly higher than
that of the quantity outside the quota due to the importers' pursuit of margins. In
addition, it was found that the operation of the TRQ system affected an increase in
shrimp imports and the elasticity of import demand, but no other cases were confirmed.

These results can be used as a reference for Korea's additional FTA negotiations.
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Key words: Fishery Product, Tariff-Rate Quota, Free Trade Agreement, Import
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