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Abstract

This study investigated alternative markets for tuna, squid, and fish cakes subject to import regulations

under the Marine Mammal Protection Act(MMPA) in the United States.

regulation is implemented,

When the MMPA import

aquatic products and processed seafood produced by fishing that causes
accidental death or injury of marine mammals will be prohibited from being exported to the United States.
In this study, multidimensional scaling and cluster analysis were used to conduct country-by-country using
the five-year trade data(2019-2023). In this study, We find the alternative market for tuna fillets(Japan,
France, Italy and China), seasoned squid(China, Australia, Japan, Canada, Hong King and Vietnam), fish
cakes(hilippines, Taiwan, Canada, Australia, China, and Canada)

Key words : MMPA, Positioning, Multi dimentional scale, Cluster analysis
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<Table 1> Items subject to investigation

Average
(unit : 1,0008) 2K LOFF

Export Fisheres,
1 Squid 9,337 S5th  Exempt Fisheries,

Intermediate
2 Tuma 16,182 G Lxport Fisheres,
Exempt Fisheries

3 Fish cake 10,962 7th Intermediate

Source: Korea Trade Statistics Promotion Agency
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[Fig 1] Positioning Map of Frozen Fillets of Tuna(MDS Result).
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[Fig 2] Positioning Map of Seasoned Squid(MDS Result).
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[Fig 3] Positioning Map of Fish Cake(MDS Result).
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SHH, ol H7ME2 AMdo] Adlge® W <Table 2> ANOVA Result of Tuna Fillet Clustering
oA 7zt ME=TPL AER FEolAd AT A Fvaloe Pvalue
o] 5Xoltt. dAegjAn WETS AR 7F
B wes Zoe e gehdo mewe YEAR 2019 859.963 p<.001
20194 119] ejo]dd 20224 299] Te] =7}l YEAR 2020 798.330 p<.001
om, WETL 20199 99 DejelA 2023 19 _ YEAR 2021 327.990 p=001
o] TelZ J|=3) gure AA-GAE Ao YEAR 2022 346.908 p<.001
2 A7b 189200 FEE2 §A51 ok AU YEAR 2023 216.683 p<.001
Y, 35v &% St gHE A7 17918
o 2y E 7|Fstn ok TS AAY FUME A AHE #4 B4 A3, Cluster 1 93,
201949 1791 2ol 2023 d 49 G2 F243] Cluster 2 X3, Cluster 3 ©|ggjo}, ==,
Aashs dE e Bolx gtk W A% 255 Cluster 4 7= & Z[E=7FE FREEIH o=
9 =7F T 7P sheel FEold fAE vt A YHE S2¥ Aol A, A, olgy
Wl Qv o= AviEErt §438] sk ok ek & Al wel svhEe] 51
Ao sAEd 4 A EAE 7ML S oJv]gttt
359 IES "=, UERE, olggoel, A&, Cluster 1= d&o= AA FHd ds A F
AmUAJol, HAlol, &g, A7FEER debgth d=o® A AA FA IHES oF 40~60%E
o5 7= 59~109 e R AFAGFEE TSkl e FRAQ Hdol & 4 gk
FAske w7kEolth olFelAE H=(1.5% — Cluster 2= ZFAFE Yo o] AA 29
8.89] 2l), olFuok(6.29] — 1089 ), Ul UHOR AW 4420 2ol FA AHYES F
dAE=029 —759)7F AAAE RBolx Aom  {leta vk TEAE fH A7 T dE A
LERSE T Ho AH=7tE OE #Y =7k APEARl
459 IS XERL, 97, wAUE, 52, 5A4E dAskes Jow BAdn
Do Ao}, HY Fo7 EAMFQL ol =7} Cluster 3= &=, o|ge]ote YelHth S5
T 59 "k AAFRE A5k A7FERE oF  olgdol= Al 3, 49 FU=CE fAMEE TH
ANA AR Fo 7 A WEAS o] oy A= ZoE FNFEAY. T oAb Az
A AR A 548 7D Qi 200~3009] Zele] A HEES FYsh, FAF
o A RS Y-S AT e FloE 24
2. ZXIEM(Cluster Analysis) L
I 23 Cluster 4= u]=, A#Q, vEdads, A, o
B3 sl o FH B4 s wE owg o oo SEAHOL R, R A,
(2019~2023 )7} A& EFsk= 71oig A Ate, Dlel= Hepad, o)S 57tc F2 &

7ol Az IHEWS Foi= ZrlzE oA
o7  Uebdthp<0.001). WEEzZE S 20199 i &AL FUENS FYshs =7t

(F=859.963)2} 2020'A(F=798.330)°] Atz oz 7]
AE7) = Z10 7 FAEQTH(<Table 2>).
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<Table 3> Result of Clustering(Tuna Fillet)

Country n
Cluster 1 Japan 6.3%
Cluster 2 France 6.3%
Cluster 3 Italy, China 12.5%
USA, Spain, Netherlands,
Philippi K
Cluster 4 VIPPIRES, UK, Germany, 75.0%
Slovenia, Portugal, Portugal,
Canada, Belgium
ERCE L
zu) 9ol FHEAY] AARARY A, B
E s J9e TR K98 70lE @
202 YEbth AR EE 20219 (F=1688.257),

2019 (F=1531.153)°]
Ao 4 E I

<Table 4> ANOVA Result of Seasoned Squid Clustering

- UxIS

= 7t

Cluster 4= 7wAWE, A7Ix=2, oiq, A4,
&, 9=, "=, Ug@s, fEol, ofgtou]g
ER Yetgth ol w7ke Al Sar7h vt
& uEt gnes ARERsl dgHo

=4 &2 m7hEoIth

<Table 5> Result of Clustering(Seasoned Squid)

Country n

Cluster 1 USA 5.9%

Cluster 2 China 5.9%

Australia, Japan, Canada, 0

Cluster 3 Hong Kong, Vietnam 29.4%

New Zealand, Singapore,
Taiwan, Philippines, Guam, UK, 0

Cluster 4 Thailand, Netherlands, Cambodia, >8.8%

United Arab Emirates

o}, o %

ol ek THEA A3} BE W7 Ad
& BRed F% JolE @ Aow ey
TH(p<0.001). HFHZE 2021 (F=602.467), 2020
W(F=548.068)°] dtf&Ql 71w} & o7 1}
337e=

<Table 6> ANOVA Result of Fish Cake Clustering

F-value P-value
YEAR 2019 1531.153 p<.001
YEAR 2020 212.861 p<.001
YEAR 2021 1688.257 p<.001
YEAR 2022 675.891 p<.001
YEAR 2023 449.655 p<.001
2040 2ARA A F 479 Awo] &
=59tk Cluster 12 "=, Cluster 2+ 5502
gol w7} BEE Aow sl ot %
e go] Al Slof ol w7kEol vE =7t
S A RS A didoe] xpEstE o] S
U Zs oulst, /ARl Aol deds
A AFsE Aol
Cluster 3&= 35, A&, AU, &F HEY 5

=
=

M =7k HERTh ols =7be 28l abe
2 gk 3959 2EE V1Fehs AUk R A
e e Aor 4T oS oA}
AL, &7, HIEDERE ofzt eAloholE

A

), HECIdEhE o #Esh

F-value P-value
YEAR 2019 253.640 p<.001
YEAR 2020 548.068 p<.001
YEAR 2021 602.467 p<.001
YEAR 2022 177.026 p<.001
YEAR 2023 305.653 p<.001

o5 FHEA A} Cluster 1 )=, Cluster 2 4
M=, s Ay, ), Cluster 3(5,
W EW, o grjo}, ojggol, &%), Cluster 4
(EuAo}, 2252, A7IEE, B, Udds,
A, wAAE, T, oA 5UER
= ATk

Cluster 1> "]= 02 YElRTh v]=r FA3k
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o] A, o}A7A] AdFdol HA ke FAA
]7olet & 4 it

<Table 7> Result of Clustering(Fish Cake)

ZH(MMPA) CHH| =4t

Country n
Cluster 1 USA 4.9%
Cluster 2 Philippines, Taiw?ln, Canada, 19.0%
Australia
Cluster 3 China, Vietnam, Japan, Russia, 28.6%
Italy, Hong Kong
Indonesia, Portugal
Singapore, Thailand,
luster 4 47.6%
Cluster Netherlands, UK, New Zealand g
Mongolia, Malaysia, Germany
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