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The judgment of International Court of Justice in the case

of ‘Whaling in the Antarctic, and the suggestion on the
cetacean management policy of the Korean government
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Abstract: On March 31, 2014, the International Court of Justice(ICJ) judged
that the current Japanese Antarctic scientific whaling program did not fall
within the provisions of Article VIII, paragraph 1, of the International Convention
for the Regulation of Whaling. As a result ICJ asked Japan to revoke any
extant authorization, permit or licence granted for scientific whaling.
Japan accepted the decision immediately, but announced that a new
scientific whaling plan would be submitted to the International Whaling
Commission(IWC). Because the ICJ judgement is confined to the current

Antarctic whaling, Japan’s North Pacific scientific whaling program is still
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in operation. The ICJ ruling acts as a guide for Japan’s future scientific whaling
program rather than signalizing the collapse of the program.

The Japanese whaling program is not driven by economic motives, but
rather by cultural motives. To uphold their traditions, the Japanese government
intends to continue its whaling program in spite of the international opposition.

Korea has attempted to conduct scientific whaling twice, in 1986 and in
2012, but abandoned the plans due to strong opposition by the IWC members.
Korea wants to resume whaling within the IWC’s legal frame work, rather
than in the controversial Japanese scientific whaling approach.

Considering the whaling quota allocation program in IWC, scaling up the
current sighting survey to reduce uncertainty in the abundance estimates, and
strictly managing incidental whale catches in Korean waters would better ensure
the Korean government could obtain the IWC quota.

Fostering the whale watching industry, reducing the conflicts between fishermen
and dolphins, and further developing international research cooperation are
also recommended to accomplish sustainable management of the cetacean resources

in Korean waters.

Key words: ICJ, IWC, ICRW, Scientific whaling.
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Hol EHs|7}ol| ot P 2AET] 2 IM(JARPA 11, The second phase
of the Japanese Whale Research Program under Special Permit in the
Antarctic)©| ‘#8} ZALS BA 02 9P 9o XL 88dhs A XA
FKHICRW, The International Convention for the Regulation of Whaling)2-
Rtgons A Feteliar FEHTKICI, 2014).
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S T AT Aol =rfwtiar s $19] e YERNUTH Greenpeace,
2014; The Sydney Morning Herald. 2014).

U O 10T 2o Td A5 o]F 8ot TRIA, &
7 o] obd 7129 JARPA 115 783 A2d TAIEZR AAE AT
(Reuters, 2014a). Z18]31 S57} D& ZALE 202 A7) opd, W=l
A o] FoJZ]= JARPA 1o tiafxnt &5 A7187] wiiel, Besdd 24t
3Z7J(JARPN 11, The second phase of the Japanese Whale Research Program
under Special Permit in the North Pacific)2 155 &olA AAlstaL Stk

TAEH LS (IWC, International Whaling Commission) Y& thie
20149 69 F7oIA GH A& S| 1CI] Fdo] Ui el B 3
7H s APl AWeithe AHLS gRlelFlon, TRt JARPA 11 24 Al
- ARglo] Al BAo Ritel] fethe AMdS A4k A9t ulet
A LR AFH= ICTS oS W3 A= AL AlE S sl ZAREA S
AWANE Aolgtar L ckReuters, 2014b).

L2 of2ldh 2 20149 9¢€ SR ololx] JHAE Ale5aH IWC Z3]
oA Tl FRIGICM(IWC, 2014e), FAMEE IWC 293l 5887}
ZAEZRS] HE AaE stk Aolbe Alktele] AP EHATHIWC, 20141).

IC] AR QA FAE FAREA S HRe X4 theh vl 2917] &
X AHHE A65AF IWC F3lollA] thgl= i< i AES S tigl
o] ¥7 9w A8 A5S Axstku Iwe FdEE 59 24 AE
S|YITHIWC, 2014h).

s AH= 2005 EAtellx] JHHE AS7TAF IWC F3] o] 5 3]
ol2fgt & ek 9lem, 2012'd Al64t IWC F2lollx ZALER Al
< EESI(IWC, 2012b) IWC YoM 27 AA|Fo 2 oAAR L

T E=m oldeld A3 ICT HAL AN W, & B2 gk IE B

NE7 T7HES] W) QRO G the AYS Loz, ol Fal i
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=] o A we] FA ke Adstaat ot

1. IWC Yo 9 & ZAIZEA 718

IWCE 19463 12€ 2% v|=r Aol 228 Al 24 AIE 2K l5t
Ahell meh A ael A BelE A% TAIFE 20149 DA BdTe
897]=o]CHIWC 2014a).

IWCE 19821 geF &4 Mg B3
‘o=z /\q;qg}o:] Ao }\]-ﬁ_li‘@ d_t‘li

ZFATHIWC, 2014b).
AN 2 9o]9} olo|EHMEL E Hok Ao vlldle] A EAS ASE)

T glom, n|=, olo|sANE o] 01]_/_\.7] LA &=
AE A o] Fojx| 1 QITHIWC, 2014c).
o ARZE ool AW AU xAT A5 *ﬂ
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o 1986 o|F A=A ¥
s & z

I =
TUREL

Z37 9o E8s7}
zge] A o FAL)
210 gictol| w} A= ‘E’l°ﬂ7ﬂ T8} ZALE BA o

LR Foko] & Z:Je A goto] 19879FE AR S AARl eI 3

2005'37}4] JARPA(The Japanese Whale Research
Program under Special Permit in the Antarctic)E,

. 2005\ 35E] 201437A])+=
JARPA 1S 33tk

E ol M= 199435 199913714 JARPN 1(The first phase of the

Japanese Whale Research Program under Special Permit in the North Pacific)

S 20005 ©]¥= JARPN 115 Faatn JITIWC, 2014d).
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TFE Yo AR 239 JARPA 117} HoF AlsZ1E 52 9w
Bl Ut AMFR Y-S 10Tl Alagith. I a4 2|99 o]-8he
WelA a7 ICT B FHEE 7] w2l Aue] dHsk] Serhar 73
govt AR FAA R dEo] TS 714k 4% AR 2010 549
31 i]—?ﬁz‘sﬂr/}‘

4dool] AR Ale] £ 2014 39 319 ATEE JARPA 117} 3t =
AFE BAHOR b 5o 275 o18she FoF ABE1ES HIEe HoF
A A7ZDb), A10Ze) D A0S gutslar Jrkar 121 49 FA= A4

il

et SRITE 5HE| 7} AR W Aol B3 HEA A302E 130 39
FAR $Hlgle] gltiar %aﬁ}%v‘n
ABRE 5571 LES A48 Aol their] E¥E|)7F 2ALER B At

= A9t AT B3 AFS B gulglomE  JARPA 119 wWE ¥7
S A THE AS HEFTKICT, 2014).

TFE o] FoF 23] 51& fukslaL slvkar Alasiglont, ek A8
Z13e] wet WEgk S|l firted el wpeh x| 4719 2Rk of 7}

AR T 7] wFol T F3ke] sHo] 7P alAl Algloltt

1) arising out of, conceming, or relating to the exploitation of any disputed area of or adjacent to any
such maritime zone pending its delimitation
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=
B3 QA ol BE] 1 39T UEe s Hud BAs ohea 4

UE-2 SHE7F A 37 R BE Aol 3]=e] A9] of
o] FolA|7| wjZel] AL HA ] HE T BE Aol §7bE et 3l
tolgkal Fgd2lti(de la Mare et al., 2014). SEA|TF ko o] F
St g Aol glom IWC ekl dsfollx] ZAL Al B A} B
IME AESh: A 52 B0l A= 371E Eae sl o9 Tt
e}t AL ARE AHE = vk AEA]H .

Theo® UE- 738 AL G917} JARPA 11 21580l 23}e|o] Qlrpd
ok Algz1gke] <3fet ZARE F& 0 & dKfor purposes of scientific research)’
Ak e ddnta FAglov, AR T A HATEAP L ‘HAoR
Folgte F 8AE BT UEsielol Aydtia eiMeiint. oo
JARPA 117} “#}8keAb o] 9218 2bea Sldehe 54of F3tex] gom §
oF 9luto] stk FITHICI, 2014).

I 557} AR o] ool HAAH slare] nfdgteH s
e AQl ol AAETHE =ElE B0, AW|T-E HIES o] Adte] |

Ag abdsls deks Aok s AlerL & Ale] dHs g
A& 7w o) delx] AMedt AT Y =ele oln] grEo] 3
Atk Fgske Zo] B otk

S Y] A o] IA|A 02 HolEoiR| = HEAL S W2
2] %3, 20l 3 rR= 2RI 71l wet Fedekar 917] wiisel kA
gl e 4= glvka 3ith(de la Mare et al., 2014). SEA|RF A o5= 3}
shzalel] i3t Tekd 7)3e] 2ehdS HES] Hol= JARPA 112 A23}
Aol w2 =214 S AEITH
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1t THReuters, 2014b).

] 7HFHE Al6sAH IWC F3] 7HHt e Bl 4 tisE
3lo] JARPA 1S ST}l JARPN 119] FEE Z43)
AR ICTE B FolA IWCe] E327) meixigde] x&7}
ot o] golek= ARS AlAF ZRIG7] wiel], 4 HE= 3 2 AR
F AgS Bk 3 ZAREA ] WA 2tk BREITHIWC, 2014e).
o] I 57t Aol Yok Nkl wiwel B Tl
T ICT W29 A8 BH o] ePAe] Yelsly] wiiel Uil 2T
o] &3] o]t EHEE W ZoR WXt
SRR 1 Y4ihe B 5987} AR S 3718 2 @bl st
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O]Eﬁ} 01372} % ZF tslaL Ellﬂr(Mimmer for Agriculture, Forestry and Fisheries,
Government of Japan, 2014).

2. 35 AR g

1C19] Bl il 57 ARSE S fede] =S wilAT, B A
o 55 Y 9 HACl YR ARE 34 AR W ARAAE 1
A ekl obge] S ARolAE o] Qlednte] Aol Holgh AR S
d2]al oAl ou|E FAd = 59 A4S 1L T Attorney-General’s
Department, Australian Government. 2014).

= o O3t 33 Fele] 2AAQ =3 glon thgk diule] A5
g@@ﬂaﬁﬂﬁwr{JﬁiE¢ﬁEﬂ Aol Har 9tk 20144 49

MR AR Dol 1019] Ak Ao} B2 BB o2 Woks
ol A3 AHE Hole M-S Al JtHPrime Minister, Australia,
2014a).

%2014 79 R FEPt 25 IR HedE 35 FEle O

I S 27 Al ol Azt Deletar AR, FRAF BAIE RIS
I FEHIAE A 7197k vk AFskal Jti(Prime Minister, Australia,
2014b).
T F9] olgfgh IAES 77t S ¢ T vk 1] AT
o] BHAL]= Alolehe 5% IIAINE & FEI7E 2010 S0 L 1C)
A Zxel] sl AR 2730l REHSER|RE FQ)of] o] QF== ICT Alde b
etk SAE B0 Bld AMde gkt ek A3k ol t(The



oleidt 5% el HLE sk A Al Al IWC Sl 55 v}
@ AHONE W] et 20113 HNZE Ae3A FHoINE Bkl F
AR e 2ARE ol B AR dAEelga 44 YRS A

™ v 38k ITHIWC, 2011a).

2012 7NHE A4t FSloll e dEZ AT 4 S 4
A Rijgtcka BRITHIWC, 2012a). 8= 1CT FHAeo] Ulzdzl 2014 #165
2} F3ol| A= 10T Bl tisiMe =3 sl AR 72 ¢oE A
= WAA, 579 927 vl ells st glokast wela olvk

(IWC, 2014g).

TS IC) A wE A 2] I = IWC 29| ¢s|e] 53
7} 2NV AES Aslelials Zooke i T AR FAdes)
A &34 ©H(IWC, 2014f), 5= o] 2 ARR= Ael|A] O] o]ike] oA< ut

S1A] gL 3tk

¢

V. dBaF gie we W 93

gl 5= 1C) %75011 tlaliA 21491 =32 AAska UA] LA
St IWC F3] S52 A8l & B2 gt 94 AEstA} gk
12 1978 F ko] 7 F“ & o] % IWC k9] els] 9 F3lof wikx|A]
oF )RS AAsPEA IWC 5] Hojgix|ut 19861 EWE) 7} ZAEA
= APt =9 H*EHE A3P)gh o] & AT AAs|A FEIgh HA
5 UIR] LIUTHIWC, 1987).
BT 20053 £2kllA AFE 572 IWC F3)15 AV 2 397t HEE

S AGE TR Tl ek Balo] ZAWA, HEAE & SelA

2) EE57t ZMEF VIS ESUCH WC S@=S9| EZ 57} 28t A[O|EL,
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fol
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o] tehl=e] 27 4 } aefar] A28t 55 delHA 24 Al dig
RS =T (R, 2009).

20123 Al64=} ﬁOH e ZAER AZS S el A
IS B YO ZTHIWC, 2012b; FHSAR]EE 2012a). SFARE Zolo] &
T 5] Aoz g¢ Hl*—DWZA} AAFEHEY, 2012) 5 B3
U9 o5 IS A A AIES 3BT FHSAET, 2012b).

20143 Al652t F3]oM= AR AlFS Al YmA] FE2 Aleax
319 et AT} AL Eo s lﬁﬂﬂﬁ, F73ol gt A5 AZRlsk=
et A8 IEFTHIWC, 2014h).

olx& tel=S IWC WellA 73 A7llol] it A& Al EHstaL
lem, 198733 201230 = 5|7} AR S AA] e AAlstaat
Fatl ot Wido] sld=rEe] witel] Fulg YA o] ik

ubr ICT FA R QI3 5887t AR 915, O e ire 74
gk Wi ool AMRA L l=dl tieia $EE 7R S BoR o]
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e A, AR Hzgd dxsiH sl gl 9B 7 Ao Fd 52
73 A&l o oA 7101d HErh

7<}slH(Hirata, 2005), Y& &%-<]
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olf gt Ut T 19 wEO A7 AA €] IWC 4 diEo|x
T4 W IWC 27K Morishita®] =7l 2 =2y 3t Morishita, 2006).
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T SREAQ olopr|® BN 9] 55 ol#fslr] flal 1o F4<=
1

Al=o] X}'—'jw EEZ W o]ddE U= 1986 J9E4 a4 X3 v
o A2 drtsle] Wit E H3jeles ok g adv|2v) Hojw 3
T 52 ARRIEAE s, AigEiRl 249 L9AES TR8E T e
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sl P&l el = welgle] WithE fﬁ‘:]r.

1980'Ath 3 1990 dt] A 7A|e] 38710 nl=re] FEIE U wiE]7]
(Japan bashing)= 83+ €91 5 shTti(Morishita, 2006).

Morishita %] AMd o35 b4 Hirata®] ¥AU12 L& A5 oA
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Aol HAol| A= tejiEe® 27 Aol At ke AME &
2= 9}
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2. ICJ Fgo| U&NA 713 IF

19994 8¢ 272] A A A| AT} LRo] YHlET o] HE oT2 o
Wl QIoke FAN=S] Ak talM A1 29e FAleke 7R 245

ek o] (AXME - FA3F], 1999), LEL- L ThA] G4k 2R o] & T A

FF 2 elA, aefel
| &-oll(Harita, 2005), 23]
AA o2 7k Fop Fmd] HolE Te)

A QA ol Ham ) A o] onAlE EEEAeA &
2he, A2 % PR 37 Fele] FAIA AlE(The Age, 2010) 3
20141 79 8 = Felvk Mwgskar EAl 918] Aol FRI G AT EE e

ALzt AAE Qe o SAa9] on|E F4sl]ol 55t (Prime Minister,
Australia. 2014a and 2014b).
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2 A 34 39 A RS B 7FElAl AdEs] 834 (Japan
strongly urges...)’slal Q1= o]= Al64=t %—ﬁl 7Het Aol A vleta 9l
o 3R} 3= 197} Zo Tt (IWC, 20120)
0]/‘(}94 nE /\P‘E]'éa 8l & of 1CJ ZHJJr-J Hog d&E e &
547}01] ogt ZAEA S ATl oA 82 A 2] BA 94 vk
Oﬂ A HwA ge Zlow AETi).

(Japan would like to urge...)’ 3L

= r
_1

ol

3. Iwee] %

IWCe] ¥ 7R FAZATAG S A5 2N 1788 FHEG | Z
a3k ¥ A% 3w FE5A J1EE 7] flal, FoF A3zl wet &
F FHEFY 429 30] 2Mdstelof drta gstal Atk 75%2] 2ol slo
of oAl AHo] H& FEE alA HE IWC We] A9l B AH Akl o
o 42 FAsa S

ol2fgt IWCS| oA b2A 3 Tst o|E x5 2by =89l /iy vl
H2(RMP, Revised Management Procedure)2] 7492 A3 HATE RMP=
Zo] obA] mdlg ARG X7 APgo] =237) o2l 1 3—‘47(494 rdo] &
B 75l tigk $eE v dpibd {2 W oR XIS APetEE
A7 =] thButterworth, 1992).

A4 AL F ARE BEUZ 100d71] AH HEaby AlgdoldS AR
7V kA 2828 EEsle BulS AUl 3 HuiREAAEe] | ~ 4%

=212 =

o

e

£ ¥ggor dgstun e, T 23 /A0l Butterworth(1992)E
RMPE A G471 7-504 #efste oAkl 283 744 BE o9l ¥
A& Zlolgka oS3

4) == 517t 2E 20144 112 192 IR 2L Rs|ls EHRE 1/32 F48 2O ME2 ZAM
2/M(Government of Japan: New Scientific Whale Research Program in the Antarctic Ocean
(NEWREP-A)S SAEMZ A 3=0f s|&tsiict
(http://www iwc int/private/downloads/9spwawxthtcs4kc8gks0ss800/IWCALL220 pdf),
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O|EE 7135H F-& AY HEA T HAAE RMPE 4%2] 3 FAolgle
T8 Wizl IWC F3l0] 5913 x| Zairprt, #3heleds] oo] gejo] %
AR ARIShE AFHE AXIL WA ok A 325 FRIch

HhE7g Z1go] W] el Ad#e] =Rl RMP7F SRIEA] 8% 7
A3E7go] o] Fold & Qlrke AR wiEel, RMP %1 ZHAIE A|dA171aL
Fe olmellx] el Riehgly] wel 2 Lot

T AE 380 2 A SRHE AL BHo] 7hed B el E=
5357t A2 AR olE HHIE IWC WollA] ejrt o1l 4=
SAINAIRE, elx 27g 9] ol miiel, @A) IWCE 245 Wdshe e it
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oA obpel B4l ald ol gtk A ZEke A olgde A4
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Abstract: Demands for organic fish have significantly increased since 2000,

but total outputs of organic fish compared to non-organic ones still remain

low due to the absence of standards for organic fish production, organic

inputs and management plan. Accordingly, the issues of organic aquaculture

are under discussion around the world, mostly by private organizations in

Europe, Japan and Canada.

The ultimate goal of organic aquaculture is to produce fishery products

with minimizing the use of organic inputs and to meet public interests such

as biodiversity in aquatic ecosystem and healthy aquatic environment.

Nevertheless, only a few researches on the use of organic materials have been
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done up to now. Therefore, this study, which deals with the organic materials
based on several organic aquaculture standards including IFOAM, CODEX,
EU and OMRI, was performed to introduce organic materials to aquaculture
in Korea.

To sum up, it is desirable to divide the allowable organic materials into
materials (D for feed @ for cleaning and disinfection of aquaculture facilities

and equipments (3) for water treatment @ for disease management.

Key Words: Organic aquaculture, Organic Materials, Organic Input, Quality
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Certification program Organic certification of/Standards for:
Private organic aquaculture certifiers
Bio Suisse (Switzerland) Trout
Debio (Norway) Salmon, Trout
ERNTE (Austria) Carp, Trout
Europe KRAV (Sweden) Salmon, Trout, Arctic charr
Bioland, Demeter, Biokreis (Germany) | Carp
Naturland (Germany) Carp/Tench(1995), Salmon(1996),
Trout(2000), Mussel(1999), Shrimp(2001)
Soil Association (UK) Salmon, Trout(1999)

12) S LLARE(2014), p. 65,
13) Xie, Qin, Yang, Wang, Wang YH and Li(2013), pp. 244,
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Certification program

Organic certification of/Standards for:

TUN (Iceland)
QCI (Ttaly)
SGS (Netherlands)
Marine Stewardship Council
(London-based-environmental standard
for sustainable and well-managed
fisheries)

National organic aquaculture standards
France
UK

Salmon, Trout, Arctic charr, Seaweed(1999)
Trout, Seabass, Seabream(2001)

Organic aquaculture
Organic aquaculture

Organic aquaculture
Organic aquaculture

standards
standards

standards(since 2000)
standards(since 2000)

Private organic aquaculture certifiers
BIOGRO (New Zealand)

Salmon(1994), Crayfish, Oyster,

Oceania BFA (Australia) Seaweed(1999)
NASAA (Australia) Organic aquaculture standards(since 2001)
National organic aquaculture standards |Organic aquaculture standards(since 2001)
Australia Organic aquaculture standards(since 2001)
Private organic aquaculture certifiers
ACT (Thailand) Shrimp
Asia OFDC (China) Organic aquaculture standards(since 2002)
National organic aquaculture standards
China Organic aquaculture standards(since 2005)
Private organic aquaculture certifiers
FOG (USA)
North FVO (USA)
Americ| NOFA Massachusetts (USA)
a U.S. State organic aquaculture standards
lowa
Indiana Organic aquaculture standards(since 2005)
International organic aquaculture . .
standards Organic aquaculture legislation, EU
. Regulations (EC) 834/2007, (EC) 889/2008,
.| EU Commission of the European
Internati . (EC) 710/2009
Communities (EC)
onal

International Federation of Organic
Agriculture Movements (IFOAM)

Draft Standards for Organic Aquaculture
adopted in 2000; adopted as full standard

since 2005
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3. EU 7194 8 W&

FHAWEV) FBAL3] 7t No 710200914 17154 2155 2 3
257 Akl #SE 2] o2 o] ALs W1 Council Regulation) No 834/200715)2]
Al S8l APgElen] o fe-e ot 2tk

Aokm RAYE A e Beldel g wi o R AAGES

FUE 44, AYHA 9% 2aE 93 )
al
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14) COUNCIL REGULATION(EEC) No 2092/91 of 24 June 1991 on organic production of agriculture
products and indications referring there to on agricultural products and foodstuffs,

15) COMMISSION REGULATION(EC) No 889/2008 of 5 September 2008 laying down detailed rules
for the implementation of Council Regulation(EC) No 834/2007 on organic production and labelling
of organic products with regard to organic production, labeling and control,
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16) COMMISSION REGULATION(EC) No 710/2009 of August 2009 amending Regulation(EC) No
889/2008 laying down details rules for the implementation of Council Regulation(EC) No 834/2007,
as regards laying down detailed rules on organic aquaculture animal and seaweed production,
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T3] frlgikEe] tigh 297 542 719275 (The National
Standard of the People’s Republic of China)ol|A] THg3la Atk #H&f Acgh
Al2~El(Enclosed Aquaculture System)®] =8 S7AR} F shte= Z 4 127
o] A 7HAok 5P, 714 Ql5e W] AS BE FANES HAa
1/3 o) At f7171 el Hej=ojof apH, f71dAe] I
< “National Water Quality Standard for Fisheries(GB11607-89)"2] %712 1k
Saflof gtk w3k, Ha) AeeA|aHle] wiEre s o] SRS el

o8] £91& Wolol a}n, fr1Ale] HEEE e7xAT A)d eld 4%

& PP Aol s, ASH AEFFE FAN] 2GS A)
3 Aslol ek, w3 A ¥AS) B e B71%1E

83 7221 Non-destruction, Replanting, Mangrove A7} ZF4o|B=
E3F2(Polyculture)o] HH I Tk HFF e FTHAAR] Fo o],
TR 5o AR Fell ol FolRleH], T B 371 Aol 2
Aste] FFoles Aastal ek AA S| #F - 4SS BT o]8sH,
A 25 79 AAH 52 (Phyto- and Zoo-plankton, benthos, aufwuchs,
detritus, aquatic plants)= ARE3t] FA1ES 2Fslof sk, AA A= te

Fol JEuIAQ HoliiH 44 8% BABAL folths),

17) GAQSIQ(2012)
18) Tacon and Silva(1997), pp. 379.
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R SR ES
Bl i EU B E
[Commission Regulation
(EC) No. 710/2009]

O 7154 At AHge] Fed ARAR B AR

(Feed materials for livestock production)

- A8 vl AlE: FER B ZERE, AR 2 A
TS, U R NN, 7TE A AR 7lE‘r
NU}Q/\]—% ol ‘H\]‘E
- B NEEE A, oFRARAIE AR B AR

O A4 9 A=EZ(Products for cleaning and disinfection)
S SN 2 e Ak Y asE

- TS B AR Al ol s B R 258
A 49 9 o) Ash 255 990 Ao TFod 8
(FAEE A), 0] B Al Gash 252 Sl Agol
7Fed BA(EE W

IR Fee AR
IFOAM 7]%&

(The TFOAM Norms for
Organic Production and
Processing)

O ] A4 F A5E-(Indicative List of Equipment Cleansers
and Equipment Disinfectants)

O WallsHe| 9 AV AES 98 S (Substances for Pest and
Disease Control and Disinfection on Livestock Housing)

FNE A, 7,
243 Aol 20
CODEX A4
(Guidelines for the
Production, Processing,
Labelling and Marketing
of Organically Processed
Foods)

O oFA 9 ool HlE 9 JfEA2A] ALREE EA
(Substances used as Fertilizers and Conditioners of Aquaculture
Ponds)

O F715ARE 913t A4 2 A=(Cleaning and Disinfection
Treatments for Organic Aquaculture)

O A=e] fi/ 7ol w2 Frtekol tigh sie 5t A ae] &4
(Substances for Pest and Disease Control for Aquaculture
in the Absence of Animals or in the Presence of Animals)

OMRI 7154 55
(OMRI Generic Materials

List)

O #7154 AFEEZ (Livestock Feed Ingredients)

O 7154 2742 (Livestock Health Care)

O f71E4HE 7 42 A5 8 (Livestock External Parasiticide
and Pesticides)

O 7132 A== 2 AR ZA](Livestock Management
Tools Production Aid)
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A Study on the Site Selection
for the Offshore Windfarm Port

r-Yi

k= Psi
Hyun Jeung Ko

YA+
ATHE
A

ZIZ

o

<=2HB~=

l‘

Abstract: The aim of this study is to propose a methodology for the
selection of the best offshore wind farm port based on an integrated fuzzy
AHP-ELECTE 1III approach. In the proposed methodology, the criteria
weights are generated by a fuzzy AHP procedure in which the fuzzy set
theory is a mean for capturing uncertainty arising from human mental phenomena.
The usage of fuzzy sets in describing uncertainties and vagueness in the
evaluation criteria simplifies the complex structure of the selection of offshore
wind farm port. The evaluation criteria in the study are the accumulation
factor, the regional factor, the economic factor, the location factor, and the
consortium factor. Next, the ELECTRE III as a fuzzy outranking methodology
is used to assess the degree of outranking associated with each pair of
alternatives consisting of five candidate regions along the west coast in

Korea. Finally a fuzzy dominance relation methodology is used to rank the
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alternatives from the best to the least. In addition, a sensitivity analysis is
provided that the ranking among the alternatives is not highly sensitive to

the change in the weights of the evaluation criteria.

Key words: Site Selection, Offshore Windfarm Port, ELECTRE, AHP
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3) MEO| gtx AZAI(2011~2014H) 100MW, A|E4AI2Y(2015~2016) 400MW, EHAIAIA(2017~2019)
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v gt} Fuzzy-AHP7I'H-E Q17te] o] tigh ofufjid S SEaPHA A bE
3 BAE AFHog Fxosle S Alggth =3 ELECTRE 1T 71
< HiksS =4 Ao} Hlagko 2N $EE 7R He IS AXA =
W, WPlEe 7teRe] B B FEde 13d oA (pseudo

criteriayd), & F2PH  UAX|(indifferent threshold), A& UAIX|(preference
threshold), ®HH UAIX|(veto threshold)e] WHslol| wE tokzte] HX|(fuzzy)
T4 5 (outranking) 7dS 2—41%'5]‘04 HeHEe] o€ AAL R ZAHA

= 540] th VA e A7 ES BEdR i T d83t
Ay FAE TE3) g & @%E N AARt) VoM e A2 E goF
A 28 B ARKS A gt

pis

II, A

| A% (Multi Criteria Decision Making) 292 B<=¢] Hrp|&

= Zte fhe] tieks 7kl shu B=e 1 o] tikke AEsle Alelnt.
= ‘it 71, ARk PE, agja AlRME A slelld B33 A E9E
glA o Hze] ijks Agske 7ol Tl 27 elle
TAJ 580 2(MAU: Multi Attribute Utility Theory), AHP(Analytic Hierarchy
Process), PROMETHEE(Preference Ranking Organization Method for
Enrichment Evaluation), ELECTRE(ELimination Et Chix Trauisant la REalite)
o] ek et ol 54 JE BE 9ol $9% PHeclda vy
a17] oJHthe o] FEH oot Cho and Kwon, 2001; ©|H3, 1988;
Salminen et al., 1998; Zanakis et al., 1998). ©|= 7} 7|§o] Zt= 718 7H,
s, UH7H‘:H’“ 5o] Afo|= A&7t DetA]7] wEolt). whehA FoiRl o
AR EA e oAb dAlS] Aol weEt ekt 7S Bk 3 Sl

K
X,
o
E?‘J

4) Roy and Vincke 1984, Vincke 19929| o170 AtM|5| MH=|o Qlct,



g ofjul 3t o]® Qg HIF o] EAfsithe Wdo] AR E L Jlt). whEbA
o]5 S5E3IaA}t Fuzzy-AHPO| tigh A77F M= A4 o] &8+
Tk Fuzzy-AHP-2 Laarhven and Pedrycz(1983)°] Satty®] ©]&3} H%|o|&
o] FAES AEFeRA AF7F A2 AL, Chang(1996)2 Extent Analysis
Method(EAM)E &all A HAIFE o] 83t 7[H< Albsiith

ELECTRE= rtazte] A5 wideles miviisS Jardy g
o EFAIF o =M AL ALNA Tkt H7MERE Algell = dRlel 3
o] ¥4 &H 7K Canter,1995; Hokkanen and Salminen, 1997b; Roge and
Bruen, 1996), 2=-X12AE(Roy and Hugonnard, 1982), olLix] =]
EIHEM(Siskos and Hubert, 1988), #H7]&A]28] A% (Hokkanen and
Salminen, 1997a) & = 45 2 F2718e] rPEH A A4-8=%0ch 1
2]il PROMETHEEE H7P15E 71A1E Aol 2As)of sk @ilo] A
A3 9k

EfF opl| #Ao]&5 HES 7w Bol AdgEo] grt S-8weklA
Chou and Liang(2001)= AHPS} #iX]o]&3 H He7199e] A< 3
7hehe dATEEdA e 2de Jidetal daelSS AASIIH Ding

@
ol
2
ol
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9](2005)= 2EHE 5GA A S 8l ARSI EE B A4
slal, DHL, FedEx, UPS, ti¥h¢-A1= 5= Blagt & UPS9} tivkg-Al=o] 3
2 AN FelFo® FASIITE 18]l Sheu(2004)= HA ¢ HA| T
Qs BaE FEShe B8-S Arlsta, Bkl V9] 224

=FdeEe Wrlehe Ul A8t

gHor FHEx|ee] A, SR7 uleA] 33t ey, ERuE, 7N 5

S B sk, RAER) o <Rl 23} F) & Avlche FEoE 2Rl
AT Aubrey, 2009). Wb EFEokl Fuzzy AHP®} ELECTRE 1S &%
o mdle diyaim, 53] sdee A& ERAYNE T3 1 3
ARdolehs 5798 R wf AFre] AR 3E Erbeke] o xpaH ol of
g M-S Hslaal # Aol A& Fuzzy AHP-ELECTRE IS %831
TRV mele Qs

m, A7FHrEe

1. Fuzzy—AHP

H|2]0] 22 Zadeh(1965)°] 28] H-&-o2 A7|E o]Zoz QIzle] ATk}
A2 Bgrdo] xgE B4 A4 de] S8 Sirk Hx|ol 2] 7]
2L shue] 94t HAESe R R Add S the Aol ¢

A x7F A Xell &3kl HA|9x(fuzzy number)E MO2 ol of, gy



0
3] &l A 55 YERATE T 0 <py, (z) < 1 oH, x7F Mell 524
o= &Ffdthe 9nlo|a uy, (z) 7} 190 7SS &4 A=) 2 A
ofm gtk
IibA © 2 A7} A9 Triangular fuzzy number)= AlMEe] &893 Al=
Y59 goldoz ¢lsi] de] ARETE ARl Mol thalld] 4&53e

s ()= Tt o] Agejdct

m=zx=u

others

Fuzzy-AHP- Laarhven and Pedrycz(1983)°] Satty2] o]&23} Hx|o]&
o] HES Al=Ege2HA A7 Al A3, Chang(1996)-> Extent Analysis
Method(EAM)E &3l AR5 ©]8-3 7S Alkslsit) & Aqlre
Chang(1996)2] EAMS 2833131, o]& 53k F3h(goal set))ol] et i’
3N (object set)e] TEvh= 5 He(extent) = 3= 7ol & HA
H3toll gk o] B niRe R %] A X|(value of fuzzy synthetic extent)=
o 2ol HOErh X ={z, 3z, ) S W Hobject set),
n} S 3 Hgoal se)olet & wl, EAME {3 Xo] 7
AaE] ths] MR (extent analysis)o] WaiAm 1 A Zzte] o

(object)oﬂ ﬂ]ﬁﬂ m7H9] 71’—_3_34'7_(]% oéﬂ] th(MgllaM;lv ceey Mgﬁi’z: 17 27"'7”)’

A7V M (j=1,2,...,m) & AAFIAIFI EAMS] 4842k v} 22k

U= {uy,uyg,...;u
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n.om

iAo/ (object)oll Tt #2] 24A] 5 = ZMJ@)[ZZMJ] 1i e
ik

@A 2
A 10l ek 34 7&?.}?1(5-)% o]-g3l 7 AT BE a4 tigh
A FREE A et 4 F AR g Blae] AMEE 3]
= ohedt 2k T A HAS M, = (ll,ml,ul)ﬂqL My = (lyymgyuy) 7t UE
o, M, = M, 4 7Fs/3e] Bee vt 2tk
V(M, = M,) =suplmin(u,, (x). 1, ()]

2
=, VM, = M) =1°] B BRFEEAL m, > m, 7} 3, m; <m, 7t

I —uy

2 55 VM, = M) =hgt(M, 0 M,) = Z ¥ddrt

(my—uy) —(my—1)

2 3:

shte] HRAG7 B2 ko] HAG M (i=1,2,...k) BT} 27] 98 7V
o] AE= thso] Ao o3 ALtk

VIM = My, My,...M,) = V(M= M) (M= M,),..(M= M,) |
=min V(M= M),i=1,2,...k

a8]al k =1, 2,..n3 k=il k] d(4,) =min (s, = 5,) 2F 7P,

8% WE|(weight vector) W' =(d(4,),d (4,),...d (4,))" 7} BojXIt} 7]

A A, (i=1,2,..n) = n7le] 242 VeRiT)

sWmtoz w2 e2Ee gel 19 W M
T



2, ELECTRE III

UEA E 80| B kx| o2 thehEe] H| w7 FsAl(comparability), A15.2]
o] (transitivity), N0 WY 52 7Peta HE Zoltk v &
Ao AR FgelM = oleldt 21e WEAITIA] 2 797 EAlsh,
olglgt Wl S&Eotaat ske A77F &=t Roy and Vincke 1984;
Roy 1990;Roy 1991; Roy and Vanderpooten, 1996). 53] ELECTEES) = A&
(preference)®] H]5=0]"d(non-transitivity)2} theke] B]w-E7}sd(incomparability)
o] 7Hgoll gatste] AFARAE T tijka, b)= Blmeith of7|A] H]F=o]4d
< Az ahet gP9lof] vlo]/d Al Ul Aedtt vge] dellAd wlitel <jAk2
% TelM AT = U= ARAA Ao R Q1A Hofof gith= Flo|t). g
ticte] HlwE7Fee AR A 7] B 883 B, el He
Ao oal] WA = vk Aloltk wEbA] oARA A7} Hijt a7t tit bE
o} nEsA] e dijtoletar A=W T Uil a®} be] EHA A|ujHAZ} &
Ak riets thet aE el = iy Ate] 84 HdaAdrs oA
Z(outranking) = 7 2] 3t}

olglgt s WAE 712E FTe UikkE AAF R AASI vl
detEe] Wkedls AFskedl, Bladicle] weds e 9
(concordance)} £ X](discordance) A5l 2Jdiq SgHTh L
= gk a7} Tkt bETh $-daitia ATtE = HrRRHRe] VSRS e st
et a5 At e xpagAte] e Ve, EYX Ag= et a
7} oiek bt AnbA o2 -k tieiqlol = Eslar ik bol| vl =2 3
7PATE Folsle] tisk be Al e XA Adke vERIE A
TolA tibEe] +91E Z2%38t2A ELECTRE 1IOE A5l

5) ELECTRE2 19681 2 o] MotEl = 11(1973), (1978), 1V(1982), 1S(1985), TRI S22 UHME(AUL,
2t @30 53 3l Ao|S SARIO| MAR=20! ELECTRE 7|8 0I5t IH MBEBIs|A] A
MFATY Gotol| cist AolM RiAls| M0 UCE

6) Roy B, “ELECTRE IIl: Un algorithme de classements fonde sur une representation floue des preferences
en presence criteres multiples”, Cahiers de CERO, Vol, 20(1), 1978, pp3-24.
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ELECTRE oA 4X4 A< cja,b)e Tt a7} Tt bXh $-L&ica
s = Brp1Ee] 7RIS adsle] tijt as ek oabaate] A
e Uepdith A1 Al HAlol 2] Wiy ghe E3keka 9l 00llA
11bo]9] gk 7 A7t 29 tigt azf tijt bR AtiF o2 A s H s
I3t} = cj(ab)7} 10 77k ARA7F HAI Gl ok H =) E3,
W R 0o 7P7HeH Ytks 2 9nlgitt B7PIj), 7)), BV
joll thek it a®] 71A(gj(a)), H71715= joll thek tist be] B7EX|(gj(b)), +
2P AR (), A= AAXI(pj)t Fe] & o, cj(ab)= thrt 2ol AojHch

1, if g(a)+q; = g;(b)

Cj(a,b) _ if gj(a) +p; < gj(b) "

0
p;+q;(a) —g;(b)
p;—gq;

otherwise

LAY A5 o83l LA WA Cla, b)= vt 2ol ol

C’(a,b):—Zk,-c,-(a,b), K=Yk j=1,..,n 2)

LA A, dje iRt a7k ek b Ho ke oz 93 ioklle
L8k tict bell v =2 7RSS Folale] tist be AdEisk = At
Ag7tel d%e vehinh 2LAd A= 0014 14109 ghe 7HA thet
aoll thh Tt be] AJ3|9) Ao|7} A-FE A= S7Iste] thet b7} et
alith drizlor HAodtt 5 coidls WAe Frbiee] 79k vlad
te] 7R Alolef Slale] AR Ert. whtA BE HrPleeld M os
thek a7k thet bl Hlgle] HAagh £2 tijke s Wgske @/E Jsb7] 93t
Rl AAA)NE Gl W d= thedt 2ol geldt

7) itk A X|(veto thresholdj= QJAHZYAD} Moz |S3 tieto] S JIE0M h 255p| HE
of MENo=Z ASH oiets MEIE & Qe QAIETERIS FHY S HHdsin] 0< FAKE AKX
(@)z LA () <t LAX|(V)Z HFYEC,



Dla) = =33 (d(ab),c,(ab) @)
where "

1, d(«) < C(+)
fld;(a,b),c;(a,b)) = { 1—d, (e .

T d;(«) > C(+)

HA| A5 FA|(fuzzy outranking relation)= L4 AL} BLA &
AE mHst] ot o] Fejdnk

aSb= C(a,b) » D(a,b) %)

npAeto = oijke]  digt #9lE AdstuAt HA SAIBA(fuzzy
dominance relation)$} 2| &5&7|(fuzzy nondomiance relation)= T}
o] 7}z ZJo]Eti(Chen and Hwang, 1992; Sisko et al, 1984).

HA FABA 0 Rpya,b)= {SSb bSa, lfzgf;;wgfz ©
WA QA 1 Rypla,b)=1— Ryla,d) )

SATFEe] Hg R'(Alternative,) = min[1— R, (a,b)] = 1— max R, (a,b) (8)
= 1— max[bSa— aSh]

34;91‘4]?_ : R*(Alternative*“) = max R*(Alternativea) 9)
= 1— minmax[bSa— aSh]



64 | shymac F0H Mo

i A TS Adehs ekl HHUAE A7) Helix wiA
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Hradsd, H2U~YE5E Y] 4714 Mt frAletal, AR5 Ak €]
AP} A AFA 94T Hol vkgela Qo] Aoz ud%(2012)<]
o Adsitin Agkg)y] wjio|t)o). w3k 184(2012)2] Aol

RS A 30908 R AR-gEs Wol BAH SR feosh =

2w v, 2 A7l AXISks 7 5Q102] AE-gw) v mele] Hrieke)

8) WIIFE2 1AM oR sfASTIX| YA, MAZo|, BFo6lE, HFA| 2, Bt Y ZRAM 324
WE MY, MY, EXZA, =8Y F=F AN 2T, ERY, XA oA, X930 EfE,
AT, MM 2 BX2, AMEO|Z TMEQT, CH2oZ 1XIZ £&E =g 7|22 2 HEJIEY
&to|®(Panel consensus)2 Sl 5711, & &N 29I, X[ 29I, ZH| 29I, 2lX| 29I, ALAIY 2010
Z|Z MYE=ACE
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Ratio) &t 10% P|to 2 233t} e S9-S 7]& Fuzzy AHPE %
L3l 7l Uit 7R E =& TH). B2 Hrpls 7AlE 1L
dH(2012)2] A1)} FABH LAl 821 31.3%, H4 291 31.1%, 744 &
Qlo] 25.2%, LAY 291 10.8%, 18]3 A9} 291 1.7%2 A up B o
TollA e 7RI 5909 TR AlEde Ao R gl <&
1> 7FsA|9] Afol& T3 AR 53], A 8203 A 8RldA 7]&
AT vlwE wf 7}R|7E e @A ko e R A &
ole] Fro] A Yehdth ole & AlRelr =] o= o} FHAl] F
A Bol vlekela 0|8 FuEs7] e Aae adlo] Fasithe
AL sl Ao siME 4= ok
-1, HIP|ES ABIIEX]
= | FZ= ZZ 7t54] 10|
X
25 7t "ot 71E 7SR | &2 AFHA) | 1FE(20124)
E et (O] 0.543 0.169 0.197 -0.028
A4 29l | 0311 FARI(C2) 0.305 0.095 0.122 -0.027
2 AZRA(C3) 0.152 0.047 0.055 -0.008
EEHAX(CH) 0.425 0.007 0.001 0.006
219 29l | 0.017 AFAA(C5) 0.367 0.006 0.001 0.005
A 47 A(C6) 0.208 0.004 0.001 0.003
E5FEH(CT) 0.65 0.164 0.177 -0.013
A 291 | 0.252 BA1)(C8) 0.098 0.025 0.003 0.022
A (C9) 0.252 0.064 0.065 -0.001
Pk E84(C10) | 0383 0.120 0.084 0.036
A 290 | 0313 | FEEA ZHAY(CL) | 0307 0.096 0.111 -0.015
2% H2A(C12) 0.31 0.097 0.085 0.012
ARIFRL 9F|(C13) 0.228 0.025 0.009 0.016
A4A1A .
oo 0.108 | 932l FA(Cl14) | 0.449 0.048 0.017 0.031
- AFA(C15) 0.323 0.035 0.01 0.025

12) 7}EA| &0 et Foi&el MH2 15T(2012)9 oAFoM XtMls| M=o ULt
13) 1@_@(2012)% oI ZIjol= RA Q01 37.4%, QK| 201 34.2%, HH| Q010| 24.5%, HAAY 29|

-
3.6%, X 92l 0.3%2 =22 ZA=U
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= Al, A2, A3, A4, ASE Atk s EE d-8avte] A9 A
|2 25
5% A GQoA A=) S Agante] THAE A o oux|He]
Tl AAG B FEe ZAR slo] AFAIE(AAZE ] 200m, A5
4 7.0 m), “AABHE FRG.5Em), A FUAECEEA, AT, IR
(FEZ 170m, F=274 Tm), YIF=2(HE 431d), o7 72(40,000m),
ZIERIZEN 7], B4l U], ) 52 skt

B AP E B9 59S tide s Hrp|ad TH 29t tigh

-

HEEE HAAAFE ol §3lo] AFSHS WE F, o8 Fq] Hwt

N
:

p

el

M

ko

o,

A

(0
o,
A,
N
2

g5

o
g

o2k

rE

rlo

td
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o,
s

o,

N
X
FJ‘)J of,
filo _\|‘_, o

Y

ol3}5L Abg] 2
2 52 917} FolA A% Aol ik FEo] gold Wk o2, 4
5 Gu7} 92 A9 309 ol FUF A7} Hold S ook

chot
IR f Al A2 A3 Ad A5
Cl 5.667 3.000 1.293 4.500 2.420
C2 4.500 3.667 1.801 5.126 3.709
C3 3.833 3.667 2.420 3.543 4.833
C4 5.921 4.000 1.684 5.921 4333
C5 4.626 4.333 3.167 4.626 4.000
C6 4.333 4.500 2.209 3.667 4.333
Cc7 5.255 4.833 4.333 5.755 5.255
C8 5.755 4.333 3.087 5.755 3.709
9 5.126 5.500 3.709 5421 5.500

14) HZ|a, b, c)of FASHZ g = ¢ - [ (c-a)c-b)/2 J0.52 HM=(ALCt.



H-2, WIPIEE tiote] MSZ(AL)

Chet Af A A3 A4 A5
HIpIE
Cl10 5421 4500 3.167 5421 4626
ci 5721 4000 3209 5755 3.667
cn 5755 4626 3543 4667 5126
ISE 5921 4667 5088 5421 4667
Cl4 5421 4626 2876 5755 3709
CIs 5421 4500 2.920 5255 4626

3 WA I uiske] dEwdl] tigk AE-SERte] FEdod &
XS H A}t A7 (pseudo criteria) S A dlok 3} A ES
o] g3le] tite] £9E AAsl= HHlo] ELECTRE 119 74 & E4olH,
IR FAPE AR (q), AE BAA(p), W AR () E AHESHH
2201 A7 lom ©x] Saraziate] FuA stk whet
At 22y Reoers and Bruen(1998)2] Al wEH A5 dAX = F
2P AR 2-3u), W) AAX]= S5-6H A== A sk= Ao| Fdsitia

Arsitt & AFere <& 3>9F o] 1 plEs st

©
=
=
£
ri

H-3. QATIE AR

i AR e o 43 oA wieh 2lx]

Bz
Cl 0.854 1.707 4.268
C2 0.954 1.909 4.771
C3 0.623 1.246 3.116
C4 1.325 2.650 6.625
C5 0.583 1.167 2917
C6 1.062 2.124 5.310
C7 0.561 1.122 2.805
C8 0.623 1.246 3.116
C9 0.856 1.712 4.280
C10 0.730 1.459 3.648
Cl1 0.495 0.990 2.475
Cl12 0.662 1.324 3.310
Cl13 0.611 1.222 3.055
Cl4 0.875 1.750 4375
Cl15 0.853 1.706 4.264
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N
N
N
3
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M
o,

Al A2 A3 Ad A5
Al 1 1 1 1 0.967
A2 0.556 1 1 0.502 0.952
A3 0.091 0.303 1 0.052 0.359
A4 0.860 1 1 1 0.945
AS 0.633 0.999 1 0.580 1

H-5. 2UX| &7(discordance relation)

Al A2 A3 Ad A5
Al 1 1 1 1 1
A2 1 1 1 0.998 1
A3 0.698 1 1 0.711 0.972
A4 1 1 1 1 1
AS 0.985 1 1 0.974 1

H-6. HX| 3Ms 7(fuzzy outranking relation)

Al A2 A3 Ad A5
Al 1 1 1 1 0.967
A2 0.556 1 1 0.502 0.952
A3 0.064 0.303 1 0.037 0.349
A4 0.860 1 1 1 0.945
AS 0.624 0.999 1 0.565 1

A 5 EAKEe R tikte] 9l E A staAl #A] AHATE A (6)
ESWAE A (Dl 2ol Alrtdnt. <& 7>3}

o ole) =2} 7e)w 9

<¥i 8= o|E 99kl Ao

Ik



H—7. HX| 2M2A(fuzzy dominance relation)

Al A2 A3 A4 A5
Al 0 0.444 0.936 0.140 0343
A2 0 0 0.697 0 0
A3 0 0 0 0 0
A4 0 0.498 0.963 0 0.380
A5 0 0.047 0.651 0 0

H-8. IX| S&M|(fuzzy nondominance relation)

Al A2 A3 A4 A5
Al 1 0.557 0.064 0.860 0.657
A2 1 1 0.303 1 1
A3 1 1 1 1 1
A4 1 0.502 0.037 1 0.620
A5 1 0.953 0349 1 1

A 6 : WEARIO R 2] (8)-(9)F ol&dte] HihE AR EEE
<H 9>& o] oK} Aot} F4 [ <& 3>ollA A3 YAXZS o] 85
T AE B AL A9o] ald T A|ddute] HAX 2
VR, ThO = A4, AS, A2, A3E EAEQTE 53] Al A7} AY 29

12

sl FA| o] x| dgtozae] ofzio]

H o do] Ak 54)o] Sltka AT

a3 58 19 73 M1 AIX|e] Wslol] wh tieke] e Hes
Hepd Aolth. #3 IIe 73 19 74P JAXE 9= ek 288 & A
3 gl JARIE A2t FAPE AR 2, sel = ARk el 1 2
Th= Al — A4 — A2 — A5 — A3E UEIITE 73 A% 24 tiskdl=
HAFo] gldlert, A5 2193 A2 2[99 907} vk 18 M oA]E
AR E BlawA A AT 5o, 728 JAXE 73 19] 25812 A
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T AT gkl QA E 247} 2u), 4uf R SiSivk O A3E B Al
-

/ A A2 — A5 — A3E JERITH

~

H-9. 2MX|4(degree of dominance)

S8 Al A2 A3 Ad A5
I 1 0.502 0.037 0.860 0.620
II 1 0.771 0.443 0.972 0.733
I 1 0.971 0.779 1 0.931

B7p1Ee] 7R Wslel mhE dijke] el WES etstaat Wit
T BAE AAEITE 7R Wsks 671 o= AAISIATE Case 1
Brplee] BT SYe 7lsAE Folaklal, Case 2= F4 8%, Case 3
A9 99l Case 4= 74| L2l Case 55 YA L2l Case 62 ALAYL L9
o AiHCR F& VEAE AHIAANE 10> 22, W= A A3t

o

 AFHoZ B Case 15714 Al — A4 —
A5 — A2 — A39] THE EF 53 A} =EF ATt ¥ Case 69 71
2AA 8R19] 7R A AR S Al > A4 > A2 > A5 — A3R
A2 AGF} A5 A 9] &9t th2A JveRth ey #HA gAE 7R
Hslel] sl Al Ao 7P Al Zlem EA QT

rr
A

4

o
[\®]
\Y

=
fo
Jﬁ%
2
%9,



2 o B DRED RT3 g | /3

r

I £-10. UZE Mo M8E HIPIEY 7154 |

2 o3 Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Cl 0.169 0.07 0.15 0.05 0.05 0.05 0.05
(07] 0.095 0.07 0.15 0.05 0.05 0.05 0.05
C3 0.047 0.07 0.15 0.05 0.05 0.05 0.05
C4 0.007 0.07 0.05 0.15 0.05 0.05 0.05
Cs 0.006 0.07 0.05 0.15 0.05 0.05 0.05
C6 0.004 0.07 0.05 0.15 0.05 0.05 0.05
C7 0.164 0.07 0.05 0.05 0.15 0.05 0.05
C8 0.025 0.07 0.05 0.05 0.15 0.05 0.05
9 0.063 0.07 0.05 0.05 0.15 0.05 0.05
C10 0.120 0.07 0.05 0.05 0.05 0.15 0.05
Cl1 0.096 0.07 0.05 0.05 0.05 0.15 0.05
C12 0.097 0.07 0.05 0.05 0.05 0.15 0.05
C13 0.025 0.07 0.05 0.05 0.05 0.05 0.15
Cl14 0.047 0.07 0.05 0.05 0.05 0.05 0.15
C15 0.035 0.07 0.05 0.05 0.05 0.05 0.15

WAl
WA2
HA3
HA4
mAS5

2o Case 1l Case 2 Case 3 Case 4 Case 5 Case 6
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ERdeh 2 94 291, A9 891, 34| 89, 94X 89 F9 EAE el

Uebstt ol H7PIse] tidh FEA] grke] Ay o7t Els] 7y
7] wiZell B71Ee] 7Rl A2 eabadel Feitiar st w4,
A 890e] 7A1E w9l A5 2 97 Al —> Ad — A2 —> AS —
A3E 2AE]0], A2 A|H0] A5 A K} -dspA| UedT o] fleld &

A AR sl me AEAjols ALY <o) 24d Ao Bee
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A Study on Improvement of the Method for Determination
of Supply Limit of Tax-exempted Vessel Fuel

AME* - QBB AR
Kim, Jaehee - Oh, Hwan—-Jong - Kim, Jae—Son

Abstract: In Korea, tax-exempted fuel is supplied to fishing vessels
according to the estimation by national federation of fisheries cooperatives.
But, the current real usage is far short of the estimation and standard amount
suggested by the policy making authority. The purpose of this study is,
therefore, to determine a new standard amount of supply that fits the real
usages. We classify each fishing industry into two groups of small and large
ships if the fuel usage is affected by the size of vessel, and then determine
the different supply limits for the two groups. In order to determine the
supply limit, we performed a cluster analysis in identifying 5% percentile of

the yearly working hour of vessels and calculate the fuel consumption
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associated with the working hour. Then, we checked if fuel shortage may
occur when applying the new supply limit. The results show that fuel usage
ratio can be improved from about 20% to about 40% with the new supply

limit, which means that newly proposed guideline can be a more realistic and

pragmatic.

Key words: Tax-exempted fuel, supply limit of fuel, cluster analysis, fuel

consumption ratio.
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HRIe 0.1411 | 107 173 | 6.67E-5 | 4.15 | 6.67E-5 | *
RESE 0.0280 | 82 230 | 1.33E-1 | 1.52 | 1.33E-1
Al 02156 | 20 49 [ 392E2 [ 222 | 3.92E2 | *
ozt 0.1160 | 208 | 27.0 | 4.81E-7 | 520 | 4.81E-7 | *
Aok | 0.0955 | 275 | 288 | 1.70E-7 | 537 | 1.70E-7 | *
A= 0.1778 | 75 158 | 1.65E-4 | 3.97 | 1.65E-4 | *
Sills Aok 0.1180 | 12,720 | 1,701.1 | 0.00E-0 | 41.24 | 0.00E-0 | *
(A% | skPdat | 00543 | 238 | 135 | 2.89E4 | 3.68 | 2.80E-4 | *
AkEk 0.1788 | 4,196 | 912.9 |1.28E-181] 30.21 |[1.28E-181] *
Aok 0.0296 | 11 03 | 6.13E-1 | -52 | 6.13E-1
o] EA 73 0.1782 | 99 210 | 1.35E-5 | 459 | 1.35E-5 | *
=372 0.0067 | 524 35 | 6.03E2 | -1.88 | 6.03E2 | *
waxel ] 0.0033 | 46 0.1 | 7.05E-1 | -38 | 7.05E-1
e |__HBEAT [ 01855 | 240 | 542 |2.92E-12[ 736 [2.92E-12] *
S0 2T | 01134 | 111 139 [ 3.01E4 [ 3.73 | 3.01E4 | *
() R34 | 00006 | 6275 | 3.5 | 6.08E2 | 1.88 | 6.08E-2
=934 | 00110 | 33 03 | 5.61E-1 | 059 | 5.61E-1
=3l Lds 0.0081 | 14 0.1 | 7.59E-1 | 031 | 7.59E-1
G RS 0.1464 | 39 63 | 1.62B-2 | 252 | 1.62E2 | *
AckAzHE] 0.0376 | 54 2.0 | 1.60E-1 | -1.43 | 1.60E-1
_ At 0.0142 | 116 1.6 | 2.02E-1 | 1.28 | 2.02E-1
| Aot AokArd | 0.0001 | 7914 | 0.6 | 4.24E-1 | 0.80 | 4.24E-1
T EEH At 0.0013 | 1,797 | 24 | 1.21E-1 | -1.55 | 1.21E-1
X AeHE3t 0.0002 [13.135] 3.0 | 8.55B-2 | -1.72 | 8.55E-2
RESE 0.0039 | 442 1.7 | 1.90E-1 [-1.31 ] 1.90E-1
ek A 0.0183 | 475 8.8 | 3.15B-3 | -2.97 [ 3.15E3 | *
ke ARl | 0.0204 | 12,664 | 264.1 | 8.79E-59 [-16.25| 8.79E-59 | *
SRR 0.0007 | 372 0.3 5.99E-1 | 0.53 | 5.99E-1

* P-gto] Frofr(0.05) ofet.
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A Study on Growth Factors of the Marine Transport
Industry in Korea

- Using the Decomposition Method of Demand Side -
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Abstract: This study attempted to reveal the sources of growth for the
maritime transport industry in Korea by the decomposition method of demand
side. We used the Laspeyres Method, the Paasche Method, and the average
of the two methods for decomposition. These methodologies were used with
the changes in output and the deviations of balanced(or proportional) growth.
The basic data for this study, input-output tables, were covered between 2005
and 2009. Demand factors used here include consumption, investment, export,
import substitutes of intermediary and final products, and technology changes.
It has shown that the import substitute of intermediary goods was the most
sensitive factor to the output level, whereas the export sector was the largest
contributor to the deviations of the balanced growth. From our study, it is

suggested that government policies should focus on increasing value added

*ORARL SAHEE S YAl ZHSHEAL
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and improving import substitution in the maritime transport industry.

Key words: Decomposition Method, Laspeyres Method, Paasche Method,
Mean Method
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Chenery: ©] oo|t]o} S 1914-1954'3 F<te] Lo e E v]
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al.(1993), Korres(1996), Zakariah et. al.(1999) 5¢] 7o) 2&=21ths) 92
UellMs 2 E(1985), 3F=-230(1989), A44-3AE(1990), oW #x)I1ii5
#1(1997), 3F0]7]192010) 52 ATES £ 5 ALY

2 AFoM e aldedatsie] AelS vlu-grielr] S8t Akgjel 4t
Hoks AT 2o, 8l

=
=
FEEdel AT e FaellEd 7lews) ajlew Fejslo] v
g

we

il

i
I
i
g
i
ol
X
+
Eo
o)
[-‘O
o i
l-El
i
il
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= 1 MeiZE EEO| X|EA 0l XHo|E 7Y
£ 7 U= XAl Mo, 203520 HE} H]

2012 K| Y1 QUCk= ZH QIS AtaE
5t2iCt (Chenery 1960).

6) Chenery, Shishido and Watanabe(1962), pp. 98-139

7) Chenery(1979), Kubo, Robinson, and Syrquin(1986), pp. 121-147.

8) M, Celasun(1983), pp. 1-169, O, Forssel(1988), pp. 287-302, J. Skolka(1989), pp. 45-66, Lee and
Schluter(1993), pp. 666-673, G, M, Korres(1996), pp. 707-710, Zakariah and Ahmad(1999), pp.
162-196,

9) ZHIL(1985), pp. 183-220, 5+=2234(1989), pp. 18-46, O|XITH - SAMH(1990), pp. 3-19, O|FIH - §&JI|
E(1997), pp. 213-268, %[5t - 017|2(2010), pp. 727-747.
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AR He BHREE HE S ol83lo], AAl A7 actual growth)e] A
A S sk WA 29 4 e vEE AAERY #A
(deviations from balanced or proportional growth)E #-45H= WHOZ =
4 ik e Ao 2s Baske Wi

A Alo], S AX =X, - X, & 7R sk otk X, & 71+
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M, =m{ W, +mlF, (4)
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X=uwAX+d F+E (5)
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TAREAG A9 FUFSIAIG 4™ o2 o]FoiA] th

A=A% 4" @)

3714 Ad:mom A" =mP AR JERE 4 9t} Fol7l vesE
A8} 5T o BN IS HFESRQ(FP)9} E58 o] T
7} ZolA W PR3 T AZL T 2 QIr) YA HELQE o F

FE

1) $0l2 AWHOD B0 XAS NIUHES SN NlIBER} 511, HIZWHOE MM el
HHES HlZGTUY NeleinEatD Bt



118 | shoymaienn Hood Aoz

2 Uehdth
X=(-A) "W F+ E)= R/ F+ E) )

Y

R 353 (identity matrix)ollA TAHFJATE W A L] HPHol)
717k 13} 2 713F Afole] Aere] Wzt A X of, o, A 5O T2 Tejnlg
(structural parameters)e] ¥alol] o]&3It}, ARJHE
Az} g2o] LRk

AX = RpdAF+ RyAE+ RyAw F+ RyAu" W, + Ru AAX, (9)

B AA 2 HEJA AT HstE, A o2 S TR WIstE
¥ a2)a e e TR
she vEhdth 9] 22 A87de] EallE Hlud=27))e] FEAH R,
71EAR(17))] KWL, FIHEY, A 75 (weights) 2 ©]-8-51e]
Arata glct o|2fgt 8142 Paasche 71AAIG W27} AT E3E A
o] M3 7|Edre] F2AG( R, HludEe] eko g At 4= gl o]
+ Laspeyres 7FAA| W27} fARSITE (9)2]ol] t]-8-8= Laspeyres?] 37
=

AX= Rul AF+ R AE+ R Aul Fy+ R Au” Wy + Rul AAX, (10)

12) MEZ Xo| AlZto| WE W3} dX/dtE A XZ LIELYH,
@AM AX= R(u/ AF+ Au F+ AE)+ ARG F+ E)olct, i3h2io]
AR=—RA(I— AY)Rz =t
AR=— RA(I— AYR=— R(AI— AAY)R=— RAIR+ RAARo|C}, ]F—'II:-H I=

o
AL
T
o
i
oI
=1

2 00| 522 AR=RAA"FO| €, Ad*u”AOIDE AAd AuPA+u" A Aolct
228 AR= Ru" AA+ Au® A)R= Ru” AAR+ RAU" ARo| Ect, J2{H

AX= Rd AF+ A F+ AE) + (Ru® AAR+ RAGAR) (o F+ E)o| Ec},

ARG P+ E) = AX= el BAIZH MESIEE 2| Ao st 2&29 (94lo| FEEIC
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© 2 YEePAt} Paasche 2] (9)3 Laspeyres 2] (10)2]2] it ofgf] o=z
UERdT}13)

AX= (Bl + Ral) AP+ (B, + R) AB+ (R Fy + By F) A

(B W, + Ry W,) AuP+ (Rl X, + Ryl X, ) AA] (11)

Dietzenbacher et. al. (1998)2 2Fdd74e] 8R1S F85Ho 2 T3l
o) ol| WAE Meshoie] gt Jeh ke ZkEel] A9E Aot vk
FPAA FZH 71X (mid point weights)HH-S A|QFSIATEI4) 2 91t
Me AAR el wet 2d3Ec] o= Hr tE2A YeeAlE B
$J3te] Paasche 2] (9)2], Laspeyres 2] (10)2], Z12]3l Dietzenbacher et.

al.(1998)0] A|erat W ofx|t Laspeyres 2]} Paasche 29| 7 2]
(I)2& 25 ol8a)e] Axkaple Aok S04 A Eshe Au”, 5 1)
WATL] ZZHIEQ A FAREESR] o] 7|Fd RS ZHAIEA ] =+

AEEQH &R Z7IIT Au"> 00] H31 o) SR R FAHE]
29 ﬂ%iﬂ% 5ol Sl ARl S7FE M ek A loiA ES
o] BH= Aul> 00l HIA FoolM FUFAM FAEC =] tAlZL 9

Ve ‘/}E‘r S AR 1S VK eda & 5

N

30
Ky

2) AYEE(EE HEHN ET)E= BEQ HXIEY

WA el AdiA SE oS Q18R Faleke W Ak
Zel|A ejn = wisks Fopd 5 givke RS 7RI S F-AREAA
o] XA (linearity)ll H]Fo] & uj
DT I EMNNGED), S B, ATF ST B A

T X

RS =
507} dalei) eletkn e, 7 akiieel A SYah) AT

13) (INAI2 QAT (10)Ae] $#E Hslo] 22 L0 FH L2
14) Dietzenbacher and Los(1998), p, 321
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71 Zloltk. ol2igt Z-folle ZA(EE ofF Ah4)e] Arb-Astructures
roduction)°ll = ¥} glrkar \_‘ﬂr TRy vk el ShEe] 1Y
AELE A e 2R 9l itz #ep) dojytia &
Itk Aakze] Wsle] ¢101e RE ARQIE RS FUYFL B £5
go| HFYGE AZHEY o], F Iule] FaTxe) FETR| Wl
TRl EellA o] sk i) 2e]a 7]sHst oA 2 < ol A
o]th15)

A 29 i29Qe] A= xPek sl X7 E olefel o] Yehdth

oX =
o 3

OIN 4 ox S o
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nEF

=D a X =P E M (12)
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(X2 A1 29] AQIRE o] A%k 172 Al 29] ARIHE § AlEEe]
91 B2 A1 29] AR § AEBe] Eek 12 A1y 29] AQJEE
NEE] TR, ol AR 29 AR jolA ALGEE AGRE § A
Bo] B, Va2 X2 Al 20] RE AQIFRoA o] AREE | AEEe]
J
FAH)
(12)4¢] al= (13)43} 2k
=Y (Fj+ B} = M) (13)
J

e} 7k A 13 A 2 B9 AR Ak T A T AR
o FYYFEE AHGIE WL BE T AEY Fres) e Ee
GDP-/] Al x]—HH 9 E_o]\:].'

15) Chenery, Shishido and Watanabe(1962), pp.98-139.
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W A 29] A SUlge, 7F 7YY AAlX(actual values) <
A 12 AT 2 Bt A Stk 7P s 292l 7Pd] (hypothetical
value)®] XHi(difference) ©}efje} o] YERATE
SX?=X?— X!, 0F7=F'—\F},

SEP=E'—\E!, 60 = M?— A0}

SX2 =Yt OF + 6B =M= \T}?) (15)
J

71X 7% A 134 A1 2 Bele] 714s] 71218 A 2914e] A
A% jo] 4RSS WBlelehio of AN 3 FE Fhre AL, B

16) HHHENZ HWAIE REsH CIE 20t X FEMS MM 255 #% 29| WIE{ZIT iR}
L) Y (F*+ E*—MP) (1) 0] a:} —A=1, F+E— M= 721 3%},
A HA| '*"E1= Ch2at Zo] MoJEcH
X=X 2X'=(L) 2\ )12 @)
QA2 33t Zol & £ U,
6X12:(L‘2) 16Z“+[(L2) (Ll
0i7|M 622 = 22— \Z'olct. (3)AlQ|
F2=e4st HEfolnt, 0|22 o3 Zo| & % QUL
() =) TN = (L) (= 1)) A2
— (LZ) 1(L2—L1))\X1
=—(L*)"'\7"?
o7l TV=(L*— L") X o[c}, 62=6F+5E—6M 0|22 (A



122 | shoymmienn moodt mos

A 2 FE dAE A B2 9] dakas, g 2 Vs wElEss
ougtt. Teja 9] AAEI e A eEataet HSAey dAR

1, Azo] 24

3 AlM s Sareddolla] 7 F el FaEE 2012 ARIAFEEQ2010d

Ao A%E)9F 20059 % B 2RI ATHE(2005-2012) 2 ©]-8319 Tk
APFEAS B2 Helshd 20121 AMdATES] 7] EHE (3847 %'—EL

Mo

ZhedlelA At 2 ST 25A418125309), & 25A41H]1(310), 2%
H2R]2~313) 9} 3l ~(315) 2 Bk 2 FaaH]2(316) 59 2 —'?‘i
B ek e o]l AtelM e sldedAtsle] MelE e At 2 )
T LI B R Sl L Eat o= S el e KR RS o) = R
SAJel digh e BHoR aledAaksde] R 913 e
4{}@4 T 725 2] flele] 2012 ARIATES] AvR A6l

FB)olA el dESatd e YATEC R st UmA] AgE-EES AR #
A EHE‘TEH%}&]( FH)o =2 Faggregation)st A EB1 F)E 2o

ATk

|

¢

L

OXV2= (L% L (OF 2+ 0B — M — A T"?) @)
Z UEHATH (4)Ao] 2E0IM (15)A0] HHHEHS| Alo] &Lt

17) SHMESAJO*E o2 T2 olFeE S22 AO|EO|M 2o feleiptiol 20124 Al s
SRR Y7t JtsStd, JI2REGS)EE e £7t Y] WEolch, 2|1 siRAto
MEQols Eﬁ l2{H sHMiisES0] RS o, o/ ESX 20064 HotA OE &l
2005-2009A77HK| 570 SQt0] Fo|1 A2Z(168 ER)ENK| He £} Uit 1222 HSo[sh
oH“C’AAWC’ #o|Z Holsteict J2|1 J|2RE U= et d LH%%! %%MHI_(SOE%)OHM Q40

FEMH|AQL UETMME|AE O 0|4 UE 37t 9B 2 slME 0188t 58 2nlsh= LETS

EE‘E' ct.



[
)
%
2,

$AH)24304), =SS 5B 2(305), 2017 2HAH2306), 28}
B FEAHI307), Ashe AESA R 2(HE)(308) = Skl et
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18) 168 2 SHAER YT 01Ssiof dlele HNR0IS +22H0R Saoll MelRRse| S8R
H|(aggregation problem)of| ZIHMsiCt (9), (10), (1)Aloll 2H A F F, F, 50| UefAT MoiRa
= 168 EECE HAUS I 2H|X|E, FXKIZE S 25542 =1 & 52 EH £ HEs MR
50| QICt. 0| - X HTA MUY SO7IER 0|F - SFS0| gtz MAZIt S
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H-1, sfe2EME IUBHAML #d

(sigh el v

T LEN FIHHA T F Rk
FEE 54080131(0.015) | 22571582(0.018) | 1920897(0.003) | 1058508(0.046)
RS 32068521(0.009) | 2207582(0.002) | 11140931(0.015) | 32092(0.001)
FEE 17534912(0.005) | 3784862(0.003) | 2854792(0.004) | 29420(0.001)
Z3AZA 3577169814(100) | 1251455261(100) | 764248862(100) | 22990507(100)

FLEA 2T U] SAdle] gl Pamkge) FIshe

FUES 7-g0] <& 2>l Yeht Stk <3 2>l & SARo] S dEAt

o] FAREAAIGe] FFEAEAZE 024, FUFRAGTE] SFEASHAIZE
0.65% YeEh} FUTAES] Albgo] ZARERIES] oF 2. 7vfo] Eoles o
el gl ala 98t By dddo], g AREAR, ZIEPAR R o] 3

oA RrPIAARS] dAI7F 0.112 ehd Qiek o] HellM <& 1>olM el
sl deEaisio]l By ol Aal o] ol 2 AR ol & &
ARl BAIRE TS B AR ] S A 2 Mg
AE 2] YarEe] EIAIG7} 0,093 02 71 A, F A7 Bt 2 o
s AR FUAIFR 0.038, Al |IAI7E S530A1EY AEE T4
F7F0.0312 YElgth FUFUES] A5 sl ArkEe] FAT
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7] 4 91107461  6585963| 70369137 80812623| 571268.8| 30090046| -33989354
A7) M 007  (008)  (089) (001  (0.33) (-037)
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29 9 By 36306552 17196880 -173078.5| 8025604 383648.4] 4899916 5973582.3
Ml 047 (0005 (022 ©0D (013  (0.16)
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ARgIAE] 2 M 043 (007 (058 (0.02)  (020)  (-0.26)
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s -2546743| -3051876 49106 394811.1) 34206.5| 53900.3| -26891.5
oETeE D] (-1.20) (0.02) (0.16) (0.01) 0.02))  (-0.01)
- -718121)  -76131.6| -3544180 1819983| -411716| 2070563 -576639.7
evE D] (01D (-4.94) (2.53)]  (-0.57) (2.88)]  (-0.80)
P -4071500| -6604584| 1156899| 948776.1 14195 28715| 384499.3
moE D (-1.62) (0.28) 0.23)]  (0.003) (0.01) (0.09)
A 2 7381042 -609989| -449607.8| -5521918| 10129.8|  50457.2| -860114.4
7VEAE D] (0.08) (-0.06)| (075  (0.001) 001  (-0.12)
22 2 -1792945|  -640314| -1574042| 2685259 24151.3| 38593.2| 90140.7
ZolA1E @) (-0.36) (-0.88) (0.15) 0.01) (0.02) (0.05)
91 2 B -603636.5|  -48507| -152745.7|  234618| 11659.4 -836.6| -647824.6
D] (-0.08)]  (-0.25) (0.39) 0.02)| (-0.001)|  (-1.07)
R 9832116  91457.5| -8008110| 4011548  189267|  143088| -6259367
AER|E -1 0.01)  (-0.81) (0.41) (0.02) 0.01)]  (-0.64)
e E -8786146| 332977.1| -12633237| 11674966  147370| -188050| -8120173
-1 0.04)]  (-1.44) (1.33) 0.02)  (-0.02)|  (-0.92)
Hg% 1603111.8| -72424.2| -2062300| 1506789 346524 -116777| 2313172
BEAE (1) (-0.05) (-1.29) (0.94) (0.02) (-0.07) (1.44)
A=} -14064990|  -455104| -22764174| 8354667 1404817| -50769.8 -554425.9
SE5AE D] (0.03) (-1.62) (0.59) 0.10))  (-0.004)  (-0.04)
2aaE -3350001| -541217| -6896814| 6166041 37931.1]  49497.5| -2165439
D] (0.16)  (-2.06) (1.84) (0.01) 0.02))  (-0.65)
S -1662654|  -404653| -7207591| 3188710  197170| 24369 2561274
D] (024  (-433) (1.92) 0.11)  (0.001) (1.54)
7] ¢ 60192326 2672633| 3308794.3| 58752307| 117466 -3817610| -841264.3
A7) 1) (0.04) (0.05) 0.98)]  (0.002)  (-0.06))  (-0.01)
B9 2305142.1|  -55774| 71662.9| 4584683|  585019|  660429| 585336.9
M (-0.02) (0.03) (0.20) (0.25) (0.29) (0.25)
-10004256
PO g 1452612| -5100717) 2331450  T6087.7| 995445 -5924066
) (-0.14),  (-0.05) (0.23) (0.01) 0.0  (-0.59)
NEHEAE 256860.3|  -560294| -1009531| -494568.8|  3029.5|  6712.9| 2311512
M (2.18)  (-393) (-1.93) (0.01) (0.03) (9.00)
A, 7k~ 2| -2893207| -595463| -1870550| 1437008|  63480.4| 43390.9| -1971073
F= D] (02D  (-0.65) (0.50) (0.02) 0.02))  (-0.68)
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— (Dl (288) (358 (385  (0.10)  (-0.04)  (155)
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M (010 (047 (064 0D  (0.04)]  (0.88)
& WA | 3501367 -299613| -381467.7] 68785 10768 30400.3| 220991.1
(£ ALl (Dl (086) (109 (020  (0.03)|  (0.09)]  (0.63)
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A3 2 2247645 -1807079| -543800.8| -127729.5| 70436.1| 37748.7| 122779.7
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Prospects and research direction of Arctic fisheries resources
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Abstract: The tendency of global warming due to the increased CO2 in
atmosphere resulted in warming of ocean surface, and the increasing rate of
sea surface temperature was the greatest in polar region. The Arctic Ocean
which is surrounded by the Eurasia and North America has shown an
enhanced seawater temperature since 1990s. Therefore it is projected that the
most part of the Arctic Ocean during summer period would be open sea by
the end of this century. Opening of the Arctic Ocean with warm temperature
allows seasonal movement of fish populations from the subarctic areas such
as the Barents Sea in the North Atlantic and the Bering Sea in the North
Pacific. If fish populations could settle in Arctic area successfully with a
suitable growth pattern, it would be very helpful to solve out the current food
security issue of human society. With current information we have collected,
however, it might not be possible to answer the questions on which species

could be propagated to Arctic successfully. Based on ecological knowledge
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and experience in marine ecology, this paper discussed the necessary
conditions to form a new fishing ground, reviewed the Arctic activities
conducted by major coastal nations as well as international organizations, and
suggested some consideration on research activities in Arctic Ocean needed
to keep healthy ecosystems and rational utilization of fishery resources in the
future.

Key words: Arctic Sea, Arctic fishery resources, Bering Sea, Barents Sea,

global warming, food security
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shdae B, AAe] o151 daido] 2147100 Eoloe F4H =
©JE]]th RCP 8.5(high) & AlUE] Q5 o] 83t 7| TSR3 ] Aol o3}
W 20303740 59 o F Bl 42 & 4 gV IR = REg(ad
3, Overland and Wang, 2013). IPCC(2013)°]] 9Ja}H, B8] o2 sle
Al F2dslo] o] HAp FojEe] 21417] FHko] HH A|FHL}E vk ot
HAWKRCP 2.6 A8), A9 Al ZothRCP 8.5 4-8).
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o H3e SAzAlelof Bk, olEe] wol o] $E3| WAl of
FFA) olok k. oF F, ol A shiehe AolHrkd olgFH L
Sebl HE Az olge] B4u7] Aaiit AR A9 (suitability)
Aquality), WAF 27] 5& TFsh= ofe 7] 24}
o B2 Fo DEAHQ 847} £t §ENL oItk WE HBS

nood

Aoz AEe] 27 A7)E AdAHY $739] wslel ul$- FHeksle] A&7}
5 W97F St (Hempel, 1979; Miller and Kendall, 2009). tH-3 ojf{+= Al
S AT ol Mg Eo|7] ulgel, $7d4-20] ol tAkE] A
st AFER FETh B3t o fe 355 stolof stz Ay ko] Akt
o

el =oglofof sk, vl sfgelM el alridshe Fool ST
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= A2ATAL, 2353 4S5 Alele] Thaughs Alske] 4S5l Alske o
Fol AEn BxE A Al 4 it

ol9} B8] ol Fe] 712 (recruitment process)ol PIX|= oI 27
2 927t ARG A7) dehue Aol Fasith 23 2 slae] 5493
ol =] FAWnt o}, a7 B4 sgelv €35 A &
alsre] AF2 2ol sldel 7] A& ikl Fasit of2ig ¥
A B 0] FTteh 22 wedt ERjdsdnte] o @ gl A AR A
2704 953} gElet 2ol olRel A 4
& W% A6 AT B ol el Askel Ael2
(recruitment) & = 3lojof FH}. H=ele] L] 2de-E /NATe] A7lE
ZAA7le 2949 E34E A4 o gl felepl ew mM. &

J

=
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)

&J
f
K
B
Ir
0
Ir
:(I}1£
o
B
>
b
N
Zi

R AR AL o3ds] Ak, o, A7) wiiel E=eE 2 =
RBESA 2 ezt 2 Aotk H=3fe] e A7-2dstol «10}04 A=

BEE £sje) SAAA, olel el pE HAAe] ARG 14
Aozl AAAe] A4S Btk AL o)

233 o} Wsle] 7154

S8 o/ AAA AeAIE ZA Wl = v o, ad8= A
e Avtirasdsst gugs 55 AuAe Ao 553 (Arctic
type) | A%, EEsE Folut Hoixge] OHTI‘-/] FFe W wal ER-ef vl
23] 5= Wedg -2 oghlg(cold-temperate or subarctic type)©|t}. ©]
= z‘,‘HO_j]oﬂ}\-‘i‘OJ oﬂ/\p@ /Kg%71i1oj ‘5‘1:‘5‘ QH—}?:]. a/\]-o] H‘l—xg?_ﬂ- o g\jzc
o] oA ol FIAE & —Zr*‘: F2 A=7 Aok B8fe] #4e] o]/ A
Aol FEloH v, obR= a9l Aehe o FEe] 9t 8l A
AAE P F e FEApE 2 zio]x]tﬂ- RE ojFe] B=8l2 A7

= e ofd AR B old] Ui dl5E a7 Sl olfe] AReta




£
o
)
ol
S

P A E7} S0k gtk of®l ofFo] Rel= AMAAE i
& e AWEE FEeH olSske 2 T, Ad 309 dite] &
w3t Aol wet ol FE0] £} oA vHIIEA] ERleke Ajle] Zasitt
713REF 9= e gellM 9 FabEAbd el Eask Sl viAl
= Yl tisie] =2l & ap7] flste] AlAI o] EoF HErkeel 2011 vl=
Mo B BYTE 5L oI o 2R ol HEEC| BIFE 1& &
A=At 7Fe g3t 5] H=6f 019l el isle] EoJE skt
(Hollowed et al., 20139). E2] Az}, 152 FA7] <kl 553 allHo] S
W oSl AAfstaL Sle olfFEe] F=HeR olsd Aolga Hek

£ ABFo] o %L sk Zlo] o), B3l AuAlel Agak] 4

_0|L
X
2
b
:
(e}

& T2 v A a5 AAE PFeIARE a3A] #2 e &
=3l F1Zo] ofelE ZoR Hlth 159 Fo] Fda FHE AeAts

=9

E HlEe R THE 22 ofYAIRE ol 77 3t o] ol FAkeH e}
59 Ao RE wreodl AEAQl ZAo|glenz B3 IS 7Y
o7t vk AR TS FEE F Soia gl dA AAlete 1759 448
5308 AYsi] 259 AETH, A SA4e 1elsk] E5dE=
&S 7hsAol 2 Z(low potential), FZHpotential), =2 Z(high

potential) O & T-E5}aL 1 o]-FE HH3IHHollowed et al., 2013).
sl 2 el HaHRsl NEe] 4 £o e ER T
1|(Hippoglossoides robustus, Bering flounder)®} UZl(Chionoectes opilio,
snow crab)7} J oM, HES] 7lsAlS /X E AEFo g s Jdduiihyg
=], GWo], ZWA7EA|(Limanda aspera, yellowfin sole), ¥et~717FAH0]
(Pleuronectes quadrituberculatus, Alaska plaice)E EUTE E3F W 7154

< 7= AdF o2 e (Sebastes alutus, Pacific ocean perch), H7}k

5) ZH|2tetZ 2 7240l Ecosystem Studies of Sub-Arctic Seas(ESSAS)7} 201110 CH2 HH 2x|7| L2t
SSOZ FA|5H AEX|H(Comparative Studies of Climate Effects on Polar and Sub-Polar Ecosystems:
Progress in Observation and Prediction)olA{ 233l 0{o| 7sAof| Chet Eo|7t RISH=|QACt,
http://www pices.int/meetings/international_symposia/2011/ESSAS/default aspx) &=,
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A7 ¥ (Lepidopsetta polyxystra, northern rock sole)2} HEIE SUTHIE 1).

o] FoA 53] F TS W of T2 Welolth Wele SElE e aisted S wet
B REsol, 5ol wgelelel Aol 2k Aolsh vlel olfst
iAo f(euphausiids) & 432181, Adofellr= 554 o1d (cannibalism)
= e olZel 4e s, D e Wele o] 24 e
BHE o 3loE dHA ok (Mueter et al., 2011), &}l wapA] As)i7t
t27|% sit}h B BHHEs|oA W Dxo| Aol AN AR
(Rand and Logerwell, 2011), & el 7R S5 vlFa] F &5
ol Agol 4kHS st JemR(F, 1992; Kim, 1988; Overland and
Stabeno, 2004), 7l A& dao] A= 5 wFal <t Hx|sl= Ak
o7 A3l Holx] ge=th 2ea HHY] F8 Hel|AES] wnirAe] 7o
Z3o] B&4dslH, Hole Ui 3 25 Itk Ao WHle] H5e) A=
7Fs7de] vk o]feltk tiAl9} 5= tl9i(Boreogadus saida, Arctic cod -
polar cod)= A= HAso] 2 Fol|A A= 1 =t o5 2] ﬂ‘lgr@
=7h desA denw Al AeiAd 267t A& Aolt B Ui
T 2717} Aot Addelde] tide] 2 A 2AlE AR, B=4) A el &
shal glems Afjolle] tiE ofFe HelBEEA Fasith

o



-1, 0234 0i59| £33l TE7FsM M=(source: Hollowed et al., 2013)

IS & o
Mg oE/18 SRy AAlsH e
Pacific Ocean Perch(Sebastes alutus, 3222 SelE g
Atlantic cod(Gadus morhua, TN SN EUA <k

S | northern rock sole(Lepidopsetta polyxystra, S¥37FA171AM)) | el <45
Pacific cod(Gadus macrocephalus, YT Eefs <k
walleye pollock(Gadus chalcogrammus, T2El) e
Greenland halibut(Reinhardtius hippoglossoides, LTt | HEH Y Bo) <k
=EA)

Atlanto-scandic herring(Clupea harengus, T\ %Ao]) | HoiA

e elasmobranchiis($1Z°]F) HAF

° | capelin(Mallotus villosus, B"o7) e <k

yellowfin sole(Limanda aspera, ZYA17}A0]) EEE

Alaska plaice(Pleuronectes quadrituberculatus, Set=7} | BE|H 5
7EA)

beaked rockfish(S. mentella, WF E257) EUlXg

Greenland shark(Somniosus microcephalus, TRTE= g0)) | B <%

wo |Arctic skate(dmblyraja hyperborea, %=7}2.2]) FUA L H=30

7 | Arctic cod 2+ polar cod(Boreogadus saida, =) | i F B
Bering flounder(Hippoglossoides robustus, =587FAM]) | SElH %
snow crab(Chionoectes opilio, HA) EEE

S e sEEdaEe olge] AAsEE, 1960~1970dtHol
gHdet 71571 G Althell vlste] FH2o] 23t Althe] FEEEEE
< 78 1,100kmy HZ0 2 o] 5513 TH(Beaugrand et al., 2002). WEEg 4
7F B ge R FEE, e want v = 2lo] ot B gt
dgel A v 5, FEEdEEe] A, A%l ek, Al 3t
aole] TR FEEYAEe] Aol Frleal o] A HkE o R
¥l 9P v

S gl B, M tiTe] 556 21E 7heAdel 2rle] dalateltt.
A F e A Sl MajehH, thr el 292 54 Afeldl 2
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28 Foltk thAF Fioll Alske w240l ti7e w29 o] 55 3
b whe} ARehE B, X|oje vl =)o vz 22 A Relele R BRe

. T Bllells Aol Big nillzal] dxi Sl EarskA|utl, wEgt dfoll= T
BEon Sepp} 2o o]Saje] B FTKDrinkwater, 2006). 2ol

= UMYE g7t 59 82.5°004 2AE7|%= JIKS. Sundby, IMR, pers.
comm.). Hj&lZell= 319] kol fX|5l7] wjiZol] el o3k Fako] A2l
A S 2pith 287] el o fe] A7 A, Xoje} ol e
o] Zlo] AP71A o g & glolof o] 59| QA A& felsith 2 A
o= Moit 9%01] T afell zafoll A = R 1 glom, wEE o= olE
o] AEEo] sPFET(Kristiansen et al., 2011). o= thA <t dl7) 534
=2 &3k 34\% ofelg Aot} HF thA Y ti77t =9 AlelE S5 &
1 Age] FAEE S AlE ezt 2 Folth
o A9 vig 7oA MHslaL slomw e B
= 74 ARk & A 2R = gtk 553019] o] Azt o5 &
=3l 2= 7P Fa3 991 HolAEe] g2t o] 2
MAlels EE8R21 S mentella(beaked rockﬁsh)f’/] o=
F5T 52 Q¢ XA o3 HE dTh o]E ’\H77]§ ‘%Lttﬂ LSS
s aﬂ—?ﬂ el S017) o] st AW E B 01‘3]%*: EHE H‘?lrﬂ
el B2 a5 MRS G 7FsAol =

o 2% g0l P, HolgEe] A8 %L?_U}L O]Fe‘ iJJZHﬂEJ
e 55 B4l ke 7hM Aols & A
2011).
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| J2-4, MY 2701 S, mentellall $xf 2Z(Z2 A7z)9}

H39 A THSTIH(RS Mz |

[EEE SR RRTTTTTTITITTEE Wi I O S N L L

Sebastes mentella
I ieaof arvalextusion |
— Larval it

— = » Autumn adult migration
= Summer acult migration [
—— Siow juvenile migration
Depth 500 m

(i

v, SRS B3e 4k

1, AT

1

STelel] BaE BAYIT N 00 B} F28 AnlE AP
AL A8 UZAFE 2] 8] (International Council for the Exploration of the Sea,
ICESY), HE3 g3l gel7]74(North Pacific Marine Science Organization,
PICES?), E-=o]Al3)(Arctic Council®)o|th. ICES$} PICESE 217} B4 3

6) 19020l StiM L] 77 =750l ofstol HEIE MR2V|TEM SUMY siefnt M=ol oist
fstAQl ZAIR} oS 35t QICh. hitp://www ices. dk/Pages/default. aspx &L,

7) 1992 SEfH S olok=of olsto] MEIE YRV|IFRA SEEY sftnt SR it BstA el
AR AT E S Uk, P2|LEIE 19950 =22 JHYSIICE. hitp://www pices int/ FHZE,

=]
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el oot Bejmee] ok she] Mashs 4EF thalel 4
sel A7 TES Folo] ole] B 2ALE SISk e BRI 7| Fo
FATCHE nesle] 717] Heted FE&S EolH,
SATEATE o] oF eldEA] 2 AFFAIE shdst it HeAt
B2 R iRy A Ak Blo] ol 79 $49
W] Aedael oledt S mAl= Auery 2Hy, viel vigkd Ay
Aol dSATE gt ol whslo] 1996 ERe} Aol ofsio] Ay
ol 55 SR /=(ivY, dinlE, A", ofolsds,
E-‘%ﬂol, 249, 2Ale}, nl=)o] o, B AFR A9 AlRjel dnt &
Al g T2 5= 1o oo A, 5= wvkE Alole] dE, 24,
*‘i g2 FHsk7] A e Algele 9E o] FERt Exlolnt
ol SAEAE 28 559 AE7Fed E 27 Hadl A%t
5% BAE sldsket], e S Raels M o) FehiA,
Ap=e] o]50] Az Sud 5 Qe WIFe R TAAE] A AAEE o1
Ak
F 2ol o] FAF7E xol] BopdE, 2 A gdE s 9l
£ ARG AATHOE B el o] Bl ST} i
AeiAlel] nHE GekS AFsHE ICESSF PICESS] F8HAE-2 20131 &4
ole] JE HHZHF-ZA(St. Petersburg)el]l T 7] FHsI} o Feo} 44141
T B3l vAle 9F= Hlska, A AR E A Ak
Feletaint. Haae B3R 230 HskE AAle] A 24 W =2,
7le B7reh 2d dsm|a, B AEEL el s wEel] ¢
g dlolefulo] 2 W AA|, e H7iet Wstsle 715 ARl AeAkd
o] #e] 2AARIA Q72 Ldel= W 59 o/l FAE gEH e,
S0l o= rRIZEA|e] AFEEt Ferh Fasite Aljle] =EEY
(Peck et al., 2013).
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8) http://www arctic-council.org/index php/en/ &=,



TS ko] HAGALRRE g lee] vitte] F-aby A
28k Zlo] oflels A wiglon, o2 FOE /a2 #esieiof ¢
27F Alg S 28 S-S Al Ik Ak BelR|Rlo] A
Hohs 24 PJEIAN, o= AAle] o) gk 53] &fivt EHEkA
2L, A} RS ool A= tidks] Bateitt o o]
F/do] A AdEA = 2, 9ol Fgdrh AejA o] Ho| 28-S ud
ahar, ggwisle] ot *ﬁ%ﬁ% *%}8 S wedhs AEA N BR)R|F o] Fard]
= BAl tieixls, sld=ite] FEdT
& FNFoZH Hojxdelrle] 551 A4 E=oldl 19042 714
18k A< ICES BE4H] 2% %%’401] FaL 3ATHLoeng, 2012).

{0

f
HE L
rg

m
!
FN

j=s

2, B3 A=

1) =29o]

w29 ole Hrlotet FEoR uhllzaer TR oA i, I, &
g, A, BT 2 T8 dgele] B AR AAska e,
20143FE 2018714 P& HF3llo] ¥ ‘J 3% 7 7] A2k et
Ak A WAE vl 2aolA] JIAIY] Fee-Z vl TAEAl ot

£ AT ARE AlFske Aotk AAQl 542 nlall=s)] YejAlA dF
AR oA, Hol a8 P28 7)F, duR] 35 T AEHA olsiE &
A7 Beltk o] ZRAEE gjAlolel FEO R 43 '8l~ B =
g Aot} F RiAlE E5| gk olslE S3IA71a, S8 e Ale]
Aok wlefel] Hall ATt 71ste] SHoA A7 Bl thgk Al
A 7hsdE Addshe Zloltt. A9 tiiE 5] =29 0]
FolAwt Fado BgE £= itk

rﬁi' -1>

4> o
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2) 2{A|of

S A Sl A SR 9] B v ek
o glele mlllzeo S EE, AR, Foli, Aol Y £+,
v 7] & dekehe "gEHﬁ]gr TR g ZARS 2Es] fstar o
o, Apge] e on] ZwEglon], 56 AAGN 2R 1wl f9o]
ol tig AR gE A7AER o8 5 vk tiiee] Ase H}EﬂZOH
of FHefAo|A w29o]e} FFom Fashs AL A FEIEo] ¢

ofF A= 5L FEE 71218ll(Kara Sea) $4H|Z3l|(Laptev Sea)oﬂfﬂ

W o, HEAQ ZALE Ssie] F9l 83° 7R ek | = Sisink.
et SRRl i A HZel wif Aasiith S5 Ao}
o BE Ak dao] A9 dd Wil Ho8lan, A olgol deekA &
o, RS B AT BEL TS vl oI Fo AT BEL 9
QAR F5) 3 9Ick BlAlol Bele] BRALAIE A R d
FH o/ A7 Az e, HAJae] HEASE o, T AT

o

siFeta APE A7 o] Stk Bloks vl 23 o w EE, o
g d%F ZHAE 2AE el 7k vk

3) FHCt

Mucte]l E54 A4 F iR BEHES AT, 53 (synthesis

activities), ‘@ 7} A4, EAEOHQ} o}.,-xﬂﬂ},] Y dsom e
Atk

O HHAES] A= 2012497 2013 Bt @ AUt Eﬁiéﬁﬁ(#@

40-1500m)°llA] =l A7 F57, A2 e BAE Ak

el A=A eH, AN AfEAl izl ol {2k 7050l ATh

55 whee] A 7PgRje|Ql Zajeh 55 APAA oA o] ZAks At

2R G7H de Hie] s Lark
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@ THAT= 7IE ARE SHA ARET 2014¢l= Al

Ve H= ol Bt BE HJHE xele], B sidelw ARAE

@ M= 200395 wid ARAE o8l BHESE 23t vt
oh FAlA AEE A - AASEE AR Ak ok thdite]
=S F3) sl T4 =3l (deep Central Arctic Ocean)®] EZ2]

=o-318H4 sy BE ndE xR WskE SISl Edt

20063 FE = oREAlRtellA] mid i RIS mlAEe] thede A

TakaL Aok F7HAQ] SEo s Ak AsMdol| A #Esh]

Qe AT, HHEs|O] At RUEE ZAL viHRKBaffin Bay)2}t to]

B] 2 H(Davis Strait)] s ot AL, SI=ZBNE L AT AL B0l

TYEAAY 218 Foltt. 2013\ doll= F5F AHeke] B2 )

& Efrrell ek FaALE ATk g vt 55 1k, v

Tk, tjolr] 2@ 7 efEetE APl B 2dsto] wste}l 3RS A

HE7] ffaf APt = A

o

4

|4
r
e
[n

el e 2= HEGE AF deo® doiglo], ojgolu A
FaEo] gtk webd EFAE, ofF, FHFEE, YR £

o] Ag A7} vl AgA oz FYPHITE TS| A FHddn 55
dME olFst ARl et FUAT APt TSN o, 150l E3,
el S7F Aol At 28 AuiAle] WSt BuH Ik addEs A
HiEH RIS 2Akeb] Sfsl a-lde=e] FEHow 2AE SEE AlFolrt
JHHEI PRI} Eo R ojshe 5 At waw, 20154
ol H53 EF AT, 2017 del= FolA AeiA 715l g AFE +
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&gk of| el

5) O|=

arie] Az Qe 5= A Al tiek AFAQ1 o] okt 8l
Wit B Azl vixle 3t 718, 7k 0, Bl e] Adut 23
S7PF B30l rlAle G AR flotd HA|set By Edfjolx] A+
dEo| ARk nl=e e - St JEE £ B o}
E3, A, QLA AF AT T2 Bt AsE T8k Aok FHA
o= 2Alok2}  Russian-American  Long-term  Census of  the
Arctic(RUSALCA)°|2h= =4 35dT-5 Tkl Jlon, Y& 52a4
%(hotspot) & A st BUEE Z2 IS ALt o7t AR
off tigt A} Aol w2w, TFAEAE S5, AREE Ul H(Eleginus
gracilus, saffron cod), A°], gHlo], e dA0Ie} sl Fjellyfishes)7} F-
Aole ez Yeigth 04l E=ti7e HRele] e A 9dl FEs1 e
H, 13ole HHES| 9 thFEolA Ao AA Mlske AR veyith
g o] F FAKIA(Oncorhynchus gorbuscha, pink salmon)2t 101(O.
keta, chum salmon)2] WAJolE F&2 2X|afe] ek} thEE- A|ellA] thit=
2 aEen, dukele] AEFS AR5 5 wet EFelA =
Uebth B wiRaeh XA FaE A 2AE v o, o1F<]
P& vl Ba0] SRR UERTE AX AeiAl= Bk, 437
2 Fg=o o3l st tAle Ao thEe2 B Es|e] AP
AN =& FEE UERNUTE AL Ao m2H, HX|sjjoA] A of
= =771 Aol A 710 =EeiA] Hohe W, HHE tiS-gellx T
A9 diAe 277 2 Ao Ueylt o5 AL Ak deidt alddS
|~®l(Alaska Ocean Observing System)ol|A] &1 7}s35}c)

= A oo L
i £ 1 o,
N

S~



Holellr el oddEe oF wnlahs, AAl ZAlgol Sle ofdol d4
2 A of] Egsitt & el olek #E B9 o] EAA
< 3h

G913k, ol BES AT A W AT hE, 29T Fehte

oAk o] A]&AQ o] 82 S GAEAIZE WAl frAlEE AE A=
gt sgolv e e A7 Aol FAdHe ARk (food
security)l] #gF EA0]7] WEe o= Il E 7HE A’ FA | 6f
U= FFsL stk ol2@ el Haks uf, feluetel 2ol sl it
Aplo] Fasie] sfele g Fdeieior she 3l = wrlelAlE B4
ool FNEA L w5 em|7} Sl At 2 Aotk SAIRE RSeljel o]

o2 7Hell A7t H= o #AKE Wl B2 B2 Fa 3tk

N

FolHO e Ba)e) o] n|gghde] dSo] ofEE oA el oHhe Het
2 2A&]eof] TABIof 2| &4 Wd(sustainable development)e] AHE 4= U=
oty B R odS FH o2 A&3] el AdARE Bl &

a

Eohe A= Ao Fstolof i, fdRigte] wet ol A
ol JFS eA| detgro v ojddelol] tid T7] e FHE ¢
et iAo o g grIatel Bdoly, AE dSsh] AR |
2jo] dojrlo] glom, S FeAom Helepr] g o] 84 AFe]
nHEo] gleu g ofd] ek Heto] HaEojof itk

el WA HBelle ob] JEEA] e ofdeln, AH oS0
FEE A7 QA7 A FASHH] G2 ofeltt o]HE clS5e] =24
= A Aol el efste] o= A= JWAEAA, Skl S

T
e

wo

mle)

=

B
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QS]] A - 73%%1%4 Al 30l Al o R e de]x] 3 &

7} Sk ] 427 e GU5 skl 345 slos, 3534 39

°ﬂ oqa SmEAES FAA S olek B3 ojgde] A%, A o] 8w
)2 99 FA9 PG FReke A FRIAT, 7} ol &
o 7179 AA3Bo] BT olgduine] /1Y 2 AYSe] B 4w ek 2%
o] olalEAE 248 5 dws FAGete] 7L AT FAWAS %
SR welo] B 409 A AV AAA 24w 283 Fold
ZAke BT Ugk BAA o] 2o Adolng AAH B
B2l Akgize] HaAt Bk A Hde 98] olele Holck
QIR 4209 SIS W, S4kAslo] 3 felolA e ¥ 27kl v
o) <lato] ABFo] MEE)E Alelr} o] WAHER AR o Felre] o)y
&G 702 2 ) A A7le] 419 BelR Bopl Be W]
QAT ol 2RelA gt meb] Baselie] oge NAA 873
w59 2|44 Aglolgolele Afedel sEd] BRAVA AAA o[5S
Arjgh AN ko AL Qgkajolol ke, B2HoRE F}87

o SIS Alste] AAEAZIRE 4k 2] (ecosystem-based fishery
management) 2= A4 FHe]ol] T sle]of gtk

2. FY=|OIoF 3= AN IS
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Abstract: This study aims to design a joint fishing zone in a certain area
of the East Sea, in terms of fisheries cooperation between the Republic of
Korea(ROK: South Korea) and the Democratic People’s Republic of Korea
(DPRK: North Korea), under the regime of the 200-nautical mile Exclusive
Economic Zone(EEZ).

For better relation between the two Koreas, it is suggested to develop a
joint fishing plan in a certain area of the East Sea. The size of the proposed
fishing zone will be about 60-nautical mile wide and about 188-nautical mile
long from the assumed territorial sea lines. To successfully establish the joint
fishing zone, several systems such as management, organization, agreement
parties, jurisdiction over fisheries vessels, surveillance, and enforcement will
be needed. In conclusion, when set by both Koreas, the joint fishing zone
could not only contribute to better relation of the two Koreas and rational
utilization of fisheries resources, but might partially solve the current

boundary disputes between both Koreas.
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I . Introduction

In the North Pacific region, the Republic of Korea(ROK: South Korea),
the Democratic People’s Republic of Korea(DPRK: North Korea), Japan, and
the former Soviet Union(USSR) adjacent to the East Sea have claimed and
enforced their respective authority and sea boundary. Several bilateral
fisheries agreements currently exist in the East Sea among the four countries.
However, there is no bilateral fisheries agreement and cooperation between
the two Koreas which share two marine boundaries. There have been many
conflicts around the water between the two Koreas which have not drowned
successful results for mutual interests. Therefore, cooperative actions are
urgently needed for the rational use of fisheries resources and the
improvement of living standards of fishermen in the region. Particularly, the
regional cooperation between the two Koreas regarding fisheries management
and development is important and necessary not only because of the
biological nature of fish migrating across national jurisdiction, but also
because of unique characteristics of the region. So, this kind of regional
cooperation could be the beginning of an optimal use of fisheries resources
in their coastal waters.

The purpose of this study is to design the establishment of a joint fishing
zone in a specific area of the East Sea as an option of fisheries cooperation
between the two Koreas together with possible bilateral cooperation in the

field of fisheries under the regime of the 200-nautical mile EEZ.
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Studies on fisheries cooperation between South Korea and North Korea
have been intensively published between the 1990s and the 2000s by
Shin(1998, 1999), Ahn and Hong(2001), Lee(2001), and Hong and
Lim(2002), Nam(2006), Hong and Park(2012). However, those on fisheries
cooperation in the East Sea between the two Koreas have limitedly published.
In other words, this study focuses on the development of a plan for successful
fisheries cooperation in a certain area of the East Sea between both Koreas.

This study consists of introduction of the EEZ regime among nations
adjacent to the East Sea, description of major characteristics of the two
Koreas around the East Sea, analysis of issues and problems of fisheries
cooperation between both Koreas, suggestion for the development of a joint
fishing plan in a certain area of the East Sea as an option for better relation

of the two Koreas, and concluding remarks.

II. The EEZ regime among nations adjacent to
the East Sea

The four countries bordering the East Sea, South Korea, North Korea,
Japan, and Russia are all traditionally considered as fishing countries, but the
state of development of their respective national economies and fisheries is
different. The development of their fisheries is remarkable in all the countries

bordering the East Sea and has led to the region’s large fishery production.D

1) According to FAO Statistics, in 1990, the former USSR, Japan, South Korea and North Korea
produced 10,389,030, 10,353,555, 2,750,000 and 1,750,000 metric tons of fisheries respectively,
ranking 2nd, 3rd, 9th and 14th in order of world fisheries production, In addition, according to recent
2010 FAO Statistics, fisheries production excluding aquaculture and inland fisheries of Japan, Russia,
South Korea and North Korea was about 4,141,312, 4,075,541, 1,745,971, and 205,000 metric
tons respectively, ranking 6th, 7th, 14th, 51th in order of global capture production,
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Although the 1982 Convention has not yet entered into force, several nations
bordering the East Sea have already formulated their fisheries policies to
reinforce their claims of extended jurisdiction. There are distinctive fisheries
management characteristics in the East Sea under the 1982 UNCLOS. First,
South Korea did not yet extend its jurisdiction over the coastal sea beyond
the territorial waters (12 nautical miles) at that time. North Korea established
a 200-nautical mile Exclusive Economic Zone in 1977. The former Union of
Soviet Socialists, current Russia, declared a 200-nautical mile fishing zone in
1976. Japan also established 200-nautical mile fishing zone in 1977 but its
western part of the East Sea has been excluded from the Japanese fishing
zone. Furthermore, there have been various types of fisheries agreements
established between the four neighboring countries in the region. Secondly,
the existence of reciprocal fishing rights established between neighboring countries
over the years after the extension of national jurisdiction, e.g. South Korea-
Japan, South Korea-Russia, North Korea-Russia, and Japan-Russia have
reciprocal fishing rights agreements. However, there is no fisheries agreement
between South and North Koreas despite the fact that they share the two sea
boundaries; one is in the East Sea and the other is in the Yellow Sea.
This study focuses on bilateral fisheries cooperation between the two
Koreas in a certain area of the East Sea. Particularly, in the East Sea, the two
Koreas have less boundary conflicts and also more shared fish stocks than in
the Yellow Sea. Therefore, in the short and midterm, for the two Koreas it
is desirable to initiate fisheries cooperation in the East Sea than in the Yellow
Sea. However, in the long term, future cooperation might include the fisheries
cooperation in the Yellow Sea and furthermore the multilateral cooperation in
the East Sea including the four countries, South Korea, North Korea, Japan,

and Russia which share the East Sea.
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IlI, Characteristics of South Korea and North

Korea around the East Sea

Marine geographic features are one of the most important components
influencing a nation’s marine interests. National maritime activities are quite
clearly shaped by the natural facts of their marine geography such as
accessibility to the ocean and its resources and length of the coastline
(Alexander, 1973). Because the conflicts on fisheries between South and
North Koreas are caused by the natural circumstances, it is essential to
describe the geographic and marine characteristics of the two Koreas in some
detail before entering into topics on the joint fishing plan.

The Korean peninsula is about 1,000 kilometers long and about 250
kilometers wide, it is located to the northeast of the Asian continent and
bordered with China on the northeast and Russia on the east. In the east lies
the East Sea, in the west, the Yellow sea, and in the south, the East China
Sea. The peninsula with its associated islands lies between 124° 11' 00" and
131° 52' 42" E between 33° 06' 40" and 43° 00' 39" N.

The area of the Korea peninsula is about 223,352 square kilometers. At
present, it is politically divided into two parts: the North and the South.
South Korea is about 100,188 square kilometers or 45 percent of the
peninsula and North Korea territory is about 123,164 square kilometers or 55
percent. The Exclusive Economic Zone (EEZ) of the South Korea is 288,045
square kilometers. There are numerous islands off the southern and
southwestern coasts. The total number of islands is about 3,000. The total
length of coastline is estimated at 16,900 kilometers including islands' coast

and the coastal length of the peninsular portion is about 8,600 kilometers.
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The coastline of the islands is about 8,300 kilometers. The large ratio of
South Korean coastline to land area signifies that the coast has much

indentation (Lee, 1984).

Table—1, Marine Geographic Statistics of South Korea: Size and

Length of Coastline

Unit: sq. km, km

Area Coastline(km) Hypothetical Area
Territory (sq, km) ) Area Ratio to 200-mile
qd. Mainland Island (sq. km)
South Korea 100,188 5,600 7,200 0.130 101,600
North Korea 123,164 3,000 1,100 0.034 37,800
Total 223352 8,600 8,300 0.077 149,400

Source: Lee, 1984,

The East Sea is about one million square kilometers in size and is
semi-enclosed by North and South Koreas, Japan and Russia. Its average
depth is about 1,700 meters, with the deepest area reaching over 4,000
meters. The 200-meter isobath runs very close along the coasts of the three
countries.

The number of marine species which live in the East Sea is over 439
species. Approximately 50 species are of commercial significance. These
include demersal, pelagic, and anadromous fish species; crustaceans,
cephalopods, and marine mammals; and seaweeds. Among these species,
specially important species in terms of volume and value are Alaska pollack,
red crab, squid, mackerel, pacific saury, anchovy, conger, flat fish and atka
fish in the East Sea off the east coast (Ministry for Agriculture, Food,
Forestry and Fisheries (MOF, 2012).

The Food and Agriculture Organization of the United Nations(FAO)

estimates for North Korea's annual capture production are shown in Table 2.
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South Korean capture production is indicated for comparison.

South Korean capture production has increased remarkably since the
Korean Government initiated the First Five Year Economic Development Plan
in 1962. The capture production amounted to approximately 2,496,909 metric
tons in 1990, which is about 7 times as much as in 1960. Then, the capture
production in South Korea has gradually decreased. The condition of shared
fisheries resources seems to be getting worse. There is one of significant
evidences to support this argument. As can be seen in Table 3, due to
decrease of the capture production of major fishing vessels in South Korea,
the number of major fishing vessels in South Korea has been dramatically
decreased with vessel buyback program in order to prevent depletion of fish

stock.

Table—2, Annual Capture Production of the Two Koreas
Unit: M/T
Country 1960 1970 1980 1990 2000 2005 2010
North Korea| 299,190| 385,000 | 853,000| 478,000 212,850| 205,000 205,000
South Korea | 338,564| 752,222 | 1,863,228 | 2,496,909 | 1,838,018 | 1,661,370 | 1,745,971

Note: aquaculture and inland production are excluded.
Source: Food and Agriculture Organization (FAO) Fishstat] 2013.

In 2010, capture production of South Korea excluding aquaculture and
inland fisheries was about 1,745 thousand metric tons, ranking it 14th in the
world. In addition, the composition of the total fisheries production of 2010
by fishing type shows that adjacent waters fishery was the 2nd important one,
accounting for 36% of total tonnage (3,110 thousand metric tons). In
reference, aquaculture fishery was the 1st important one, accounting for 43%.

Also, in 2010, estimate of North Korea capture production excluding

aquaculture and inland fisheries was about 205 thousand metric tons, ranking
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it 58th in the world. Capture production of North Korea excluding
aquaculture and inland fisheries has continuously decreased since 1980 like

one of South Korea.

Table—3. Trend in Capture Production and Number of Major

Fishing Vessels in South Korea

Unit: M/T, number

i Capture Production of Major Fisheries Number of Major Fishing Vessels
ishing

1980 2010 | (B-A)/ | 1980 2010 | (D-C)/
Type 1990 | 2000 1990 | 2000

A B | A% | © D) | C(%)

Mean 105,558 125,566| 76,385 62,975| -0.40 522|434 302 144| -0.87

——
arfe ll’a“ 124,181| 110,663| 93,923| 51474 -059| 399| 384 206| 76| -0.84
aw|

Lartgre ‘;”er 20002| 10668 11,796 12.853 -0.56| 132| 83| 47| 44| -1.06
aw|

Large Trawl| 57,070| 166,185| 127,113 60,933| 0.07 84 87 70 53| -0.36

Eastern sea
37,758 6879 5097 38.687| 002| 41| 44| 32| 39 -005
trawl
L
arfz‘feurse 218,651/ 358,993| 179.988| 160,409| -0.27| 334| 367| 232| 153| -0.49
1

Offshore gill
nets

Offshore
stow nets

45,634 42,368 51,647| 59,644| 0.31| 1,534 1,211 898 415 -0.92

226,613| 183,208| 65,128| 56,823| -0.75| 1,127| 865 629  229| -1.04

Source: Ministry for Ocean and Fisheries(MOF), each year.

FAO has estimated the production of North Korean fisheries for two
categories, the total catch of fresh water fish and marine fish, neither of
which is specified by species or species groups. Chikuni (1989) indicates that
North Korea’s fisheries production has been very poor, replying on various
fragmentary and indirect bits of information. Currently, FAO statistics also
shows that North Korean fisheries production has been getting worse as

shown in Table 2.
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North Korea uses trawl fishing introduced by the former Soviet Union for
large scale fisheries, especially for Alaska Pollack fisheries in the East Sea
and in the Okhotsk Sea. Purse seine is also of great importance, while only
a small amount of catches is taken by gillnets and other types of gear. North
Korea has endeavored to modernize its fishing vessels and has imported
several factory ships from western countries. North Korea also developed
large trawl fishing vessels of 3,750 tons and has used them as its main
fishing vessels for harvesting Alaska Pollack. According to the Board of
National Unification (1988), the number of power fishing gears in North
Korea was estimated to about 1,400 vessels. Nevertheless, the amount of

capture production has been getting worse and worse.

Table—4. Status of Major Power Fishing Gears of North Korea

Unit: M/T, number

Type of Vessel Scale of Vessel Number of Vessel

mothership 10,000 8
factory/freezing carrier 3,000~7,000 12
large trawl fishing vessel 3,750 11
multi-purpose vessel 450~485 554
net fishing vessel 270 16
trap fishing vessel 30~100 766
small trawl fishing vessel 30~100 170

Source: Board of National Unification, 1988,

Therefore, using fisheries resources sustainably and efficiently between
the two Koreas adjacent to the East Sea is much more important than before.
As a result, although there are recently several political disputes and battles
between the two Koreas, adaptable plans for solving several issues and
problems of fisheries cooperation between them are needed to be prepared

and designed.
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IV, Issues and problems of fisheries cooperation

1, Lack of systematic data on shared species

Systematic data on fish stocks in the East Sea and its adjacent sea area
are lacking, but there are variably valued stocks that occur in the
jurisdictional waters of more than one of the countries facing, or adjacent to
the East Sea. The shared species between the two Koreas include Alaska
Pollack, Squid, Sardine, Pacific Saury, Anchovy, Flat Fish, Mackerel, Conger,
Red Crab, and Shrimp, but scientific information on them is not only enough,
but not opened exactly, particularly in North Korea. According to FAO
statistics, the conditions of these shared fisheries resources are not good
because of overexploitation. Therefore, adequate measures for protection and
management of these resources are urgently needed.

Meanwhile, based on current data on shared species, target species for a
joint fishing zone will be Alaska Pollack, Squid, Pacific Saury, Red Crab,
Shrimp, Mackerel, and Sardine in terms of amount and value on shared

species.

2. Depletion of fish stocks

The exact statistics and regulations for fisheries of North Korea have not
been released. In addition, it is hard to know the current status of fish stocks
in the waters of North Korea because of its reluctance to reveal such
information. Based on estimate of Chikuni (1989), the total catch has been

steady or increasing in the waters of North Korea since 1980s, but almost all
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species are overfished; thus, the Catch Per Unit Effort(CPUE) may be
declining. Based on estimate of FAO statistics, the capture production has
been continuously decreasing in the waters of North Korea due to depletion
of fish stock after 1980s.

According to Korean Statistical Information Service(KOSIS), the capture
production in South Korea has gradually decreased since 1990s due to high
fishing intensity. South Korea implemented vessel buyback program and Total
Allowable Catch(TAC) system since 1994 and 1999, respectively. As a result,
the CPUE in the waters of South Korea has increased in recent years.
However, fishing intensity is still higher than the sustainable yield.

TAC species of South Korea were composed of 12 species in 2012. The
TAC assessment has been based on biological and economic information of

species caught by South Korea.

Table—5. TAC species and fisheries of South Korea

Year TAC species TAC fisheries
1999 mackerel, jack mackerel, sardine large purse seine
red snow crab offshore trap
2001 fun mussel, purplish Washington clam diver
Cheju island top shell village
2002 | king crab offshore gillnets, offshore trap

coastal and offshore gillnets,

2003 | blue crab coastal and offshore trap

offshore angling, Eastern sea  trawl,

2007 | squid large trawl, large purse seine
2009 Raja pulchra, offshore longline, coastal multiple
sailfin sandfish Eastern sea trawl, Eastern sea  danish sein

large purse seine offshore trap, diver
village, offshore gillnets, offshore trap,
coastal and offshore gillnets,

coastal and offshore trap, offshore angling,
Eastern sea trawl, large trawl, large purse
seine, offshore longline, coastal multiple
Eastern sea trawl, Eastern sea danish sein

mackerel, jack mackerel, red snow crab,
fun mussel, purplish Washington clam
Cheju island top shell, king crab, blue crab,
squid, Raja pulchra, sailfin sandfish

2012

Source: MOF, 2012,
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3. Limitation of full utilization of fisheries resources

The two Koreas have difficult to fully use of fisheries resources in the
region, specifically the area along the South Korean fishing limit line, mainly
due to conflicts and tension between them. Fishermen cannot go close to the
self-claimed boundary line of North Korea to fish because they are afraid of
kidnapping. About 460 South Korean fishing boats and 3,700 fishermen have
been kidnapped to North Korea by the North Korean military since 1954.

Taking into account limitations and difficulties in full use of fisheries
resources in the near areas of self-claimed boundary lines, fisheries
cooperation between the two Koreas in needed, in particular, for the peaceful
fishing operation and full use of fisheries resources in the region.

Scientific survey and assessment on fisheries resources is a prerequite to
realize joint fishing policies. Fisheries resources management policy on a
national level can be achieved by figuring out how much fisheries resources
are in joint fishing zones. This will provide fishing information that enables

safety in fishing and stable supply of fisheries products.

4, Lack of proper management system for fisheries resources

Major marine shared fish stocks between the two Koreas are Alaska
pollack, squid, sardine, mackerel, and pacific saury. North Korea considers its
fisheries resources as the main source of protein supply for the people and
is trying to raise its production. According to the FAO estimates, South
Korea produced about 1,700 thousand tons of fish in the year of 2010 and
Alaska Pollack accounted for about 75% of its annual capture production.

The main fishing period for Alaska pollack is 4 months from November
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to the next February in the North Korean Waters. Therefore, during the
non-fishing period of Alaska pollack, many North Korean fishing vessels
might be tied up in the harbor go to the Okhotsk Sea for fishing of other
species. Fish species of North Korea are not diverse, with relatively short
fishing season, North Korea might wish to extend the fishing ground and
period, together with, diversification of fishing target species.

On the other hand, in South Korean waters, there are several important
fish species such as squid, sardine, pacific saury, and mackerel. If the
establishment of the joint fishing zone is agreed by the two Koreas, North
Korea can fish in the South Korean side of waters and vice versa. Alaska
pollack is the most favorite fish for Koreans. However, Alaska pollack
fishing of South Korea has gradually disappeared since 1990 on account of
climate changes and stock depletion. Therefore, South Korea urgently needs

new fishing ground for Alaska pollack.

9. Boundary disputes on utilization of fisheries resources

South Korea has two marine boundaries with North Korea : one is the
East Sea, and the other is the Yellow Sea. The two Koreas have a ceasefire
line on land, but they have no agreed sea boundary line. Self-proclaimed sea
boundary lines cause disputes and conflicts between the two Koreas. These
kinds of disputes and conflicts disturb efficient management of the living
resources.

North Korea established a 200-nautical mile economic zone in 1977. "It
also proclaimed a 50-nautical mile military boundary zone, in order to
reliably safeguard the economic sea zone and firmly defend the national

interests and sovereignty of the country".2)
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North Korea might have to use a straight baseline to mark the zones, but
it has not made public exactly where and how it will draw them. In the East
Sea, a straight baseline which North Korea is reported draw enclosing two
small bays is roughly 100-nautical mile long; the waters so closed, however,
would fail to meet even the most elastic interpretation of the definition of a
bay as given in the 1982 UN Convention on the territorial Sea and the
Contiguous Zone. This raises the question of how the two lateral boundaries
with South Korea at both ends of the ceasefire line, were drawn. However,
it should be noted that, for largely political reasons, the coastal states in the
neighborhood of North Korea have been equally reluctant to be specific about
their straight baseline and lateral boundaries and have thus far seemed to
thrive on the ambiguity.

South Korea reacted almost instantly with strong protests denouncing the
North Korean claim as unprecedented under international law when North
Korea declared its 50-nautical mile military boundary form the baseline in
1977. The South Korean government concerned about fishing operations near
the boundary lines and their security. Japan also disapproved the 50-nautical
mile military boundary declared by North Korea because the Japanese
fishermen would not be allowed to enter in the North Korean military
boundary. The former Soviet Union with no comment simply reported the
North Korean announcement and Japan's disapproval. Only China remained
silent because of its relation with North Korea. Other countries are likely to
be indirectly affected by the North Korean claim (Park, 1988).

South Korea established two special maritime zones in the East Sea and

the Yellow Sea for the safety of fishing operations and partly to prevent the

2) The English text, by the Korean Central News Agency, August 1, 1977, in FBIS(Foreign Broadcasting
Information Service), Asia and Pacific, August 1977, at D6; and The People's Korea, August 10,
1977,
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infiltration of North Korean agents. The two zones were established in the

name of the regulations for the Safety of Shipping Operations. Current
fishing limit line is located at 38° 33' north latitude. The fishing limit line

has revised many times depend on the situation of the region.

[ Figure—1. Fishing Waters between South and North Korea |
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6. Controversy on the base line of the joint fishing zone

The model of fisheries cooperation is a new approach for the two Koreas.
Until now, fisheries cooperation between them has not been made since they

were divided into two in 1945. No joint fishing zones are in place in the East
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Sea. There may be some controversial problems about the establishment and
management of the joint fishing zone between the two Koreas.

First of all, which sea line will be the basis for the joint fishing zone
because the two Koreas have not reached on the boundary agreement?
However, to initiate a joint fishing zone, the fishing limit line of South Korea
established the 200-nautical mile economic exclusive zone in 1977 and
proclaimed a 50-nautical mile military boundary zone in order to reliably
safeguard the economic exclusive zone and firmly defend the national
interests and sovereignty of the nation(Park, 1988). With its indented
coastline and offshore islands, North Korea used straight baseline to mark the
zones. North Korea has not permitted foreign fishing in the military zone.
But for the success of a joint fishing zone, North Korea must permit fishing
in the military zone where Alaska Pollack live. However, from the legal point
of view, the North Korean claim is not consistent with the 1982 UNCLOS.

The UNCLOS states that the straight baseline can be used for the bays
that have the width of less than 24-nautical mile. However, North Korea used
straight baseline to mark her EEZ. Therefore, the lateral boundary between
both Koreas in the East Sea extended southward beyond the imaginary
equidistant curve.

However, the problems concerning the structure of the joint fishing zone
can be solved if the basis line for the zone can be the current line until the
two Koreas agree on the boundary line. For the efficient management of the
zone, North Korea must exclude the application of the S50-nautical mile
military zone for the joint fishing zone.

Another problem is how to merge the fisheries agreements which the two
Koreas have made with neighboring countries with the joint fishing zone. The

two Koreas must change the fisheries agreement made with the neighboring
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nations to be consistent with the joint fishing zone. As for prospects for a
joint fishing zone, the two Koreas clearly understand the need to cooperate.
Therefore, prospects for a fisheries cooperation is more mature than before.
Also, the two Koreas are experiencing depletion of fisheries stocks in their
coastal waters. They need action for the conservation and efficient use of
living resources. South Korea has lost major deep-sea fishing ground such as
drift-net fishing in the Pacific and Alaska Pollack fishing in Bering Sea.
Therefore, South Korea needs new fishing ground for supplementing these

fisheries.

V. A Joint Fishing Plan between South Korea
and North Korea

1. Location and structure of a joint fishing zone

The two sea border lines exist in the waters between South and North
Korea, one in the East Sea and the other in the Yellow Sea. However, the
East Sea has more favorable conditions for initiating cooperation than the
Yellow Sea, because it has richer fish stocks and less boundary conflicts than
the Yellow Sea. Therefore, the location of the joint fishing zone would be
better in the East Sea.

The structure of the joint fishing zone is very important to start fisheries
cooperation between the two Koreas. It must be based on equitable principle
in terms of structure and management.

The size of the proposed fishing zone will be about 60-nautical mile wide
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and about 188-nautical mile long from the assumed territorial sea lines. The
two Koreas will each dedicate a stretch of ocean extending 30-nautical mile
north or south from the current sea boundary to form the joint fishing zone.
There are two main reasons why the size of joint fishing zone would be
30-nautical mile wide and 188-nautical mile long. One reason is that
considering the fisheries management and security purposes, South Korea
already established a special maritime zone, about 30-nautical mile wide and
about 188-nautical mile long, in the East Sea. Therefore, it is desirable for
the North Korea to dedicate the same size of the sea for the joint fishing
zone. The other reason is that the joint fishing zone must include the enough
amounts of shared and migrating fish stocks to produce profits for fishermen
who enter the zone. Considering these two factors, the size of the joint
fishing zone would be at least 60-nautical mile wide and 188-nautical mile

long.

[ Figure—2. Joint Fishing Zone between South and North Korea |
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The territorial waters will be excluded from the joint fishing zone to
avoid causing the two Koreas security worries. The 50-nautical mile military
boundary zone of North Korea will be included even though North Korea
declared any foreign fishing activity will not be permitted. In the joint fishing
zone, the two Koreas can catch fish together and also could conduct the
scientific survey to assess the conditions of fishery resources. The scientific
data related to fisheries can be used for the management of the joint fishing
zone.

The choice of the basis line for the joint fishing zone is the big issue and
is very important for its successful implementation. However, currently the
two Koreas do not have a boundary agreement concerning the sea. There are
self-proclaimed boundary lines on the sea which neither party recognizes.
These unresolved boundary conflicts may increase the danger of endless
disputes, especially as the two Koreas turn their attention more fully to
exploiting the sea's resources. In fact, the relative absence of disputes over
the use of the sea so far may be less a result of deliberate policy than of
good fortune, in that both Koreas, especially South Korea, have so far been
cautious concerning the management of the sea.

There are two options for the basis line of the joint fishing zone: one is
the imaginary equidistant curve between the two Koreas, the other is the
South Korean fishing limit line established just below the lateral line of
North Korean EEZ. If the imaginary equidistant curve is adopted for the joint
fishing zone, the zone will be located about 18 degree northward of current
boundary line. In this case, North Korea may not accept the joint fishing
zone because the zone will be located farther the north than current South

Korean fishing limit line.
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I Figure—3. The North—South Korean Imaginary Equidistant Curve [

Source: Hong and Park, 2012,

Therefore, the South Korean fishing limit line for the joint fishing zone
is recommended until both Koreas have a boundary agreement. This means
that for the successful establishment of the joint fishing zone, both Koreas
must accept the current boundary line. However, this does not necessarily

mean the current boundary lines are accepted by the two Koreas.

2. Agreement parties

There are two ways for both Koreas to reach a fisheries agreements for
the joint fishing zone: one is a non-governmental level agreement and the
other is a government level agreement. Generally, the two parties which have
no diplomatic ties have non-governmental agreement, while the two parties
which have diplomatic relations usually have governmental agreement.

Japan has a fisheries agreement with North Korea on a non-governmental
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basis because the two countries have no diplomatic ties. Both parties have
established North Korea-Japan Fisheries Cooperative Committee for the executive
organization of the agreement(Valencia, 1989) as a non-governmental
organization. However, Japan had a governmental fisheries agreement with
South Korea because it normalized diplomatic relations with South Korea in
1965.

The fisheries agreement parties between the two Koreas would be both
government authorities even though the two Koreas do not have diplomatic
ties. The governmental agreement for the fisheries management makes its
enforcement smoother and more efficient than with the non-governmental
agreement. In addition, South and North Korea signed a “Basic Agreement on
Reconciliation, Nonaggression and Exchange and Cooperation” on December,
31, 1991 in a far-reaching bid to turn the conflict and hostility that has
dominated 46 years of their relations into rapport and co-prosperity. It went
into effect on February 19, 1992 along with the “Joint Declaration on the
Denuclearization of the Korean Peninsula”. A set of protocols was also
concluded by the two Koreas on September 17, 1992, to implement the Basic
Agreement. However, this Agreement also soon became a dead letter and
inter-Korean relations deteriorated over the North’s nuclear development
program (Ji, 2001). After then, inter-Korean relations have continuously been
in bad situation since 2010 due to regional provocations of North Korea such
as artillery attack on Yeonpyeongdo and the Cheonanham(warship) sinking,
but the relations are expected to be better than now due to poor economic

conditions of North Korea.
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3. Management of a joint fishing zone

Most of all, the successful management of the joint fishing zone is very
important for the efficient use and conservation of fisheries resources in the
region. However, the two Koreas have neither diplomatic relation nor
fisheries agreement. Therefore, a fisheries agreement is needed for the
efficient management of a joint fishing zone. The agreement will establish a
bilateral fisheries commission charged with responsibility for implementation
of the joint fishing zone.

This commission will have authority for decisions of provisional fisheries
regulatory measures and give advisory opinions to the two governments.
Then, both governments will enforce the decisions of the commission on
fisheries management in the joint fishing zone. In the joint fishing zone
mentioned above, licensed fishermen from the bilateral fisheries commission
can enter the joint fishing zone and can fish in the zone. In their respective
side of waters of the joint fishing zone, coastal state principle will be
implemented. However, court jurisdiction for the vessel will be given to the
flag state.3)

Under the commission, a scientific body for assessment of fisheries stocks
in the joint fishing zone will be established. The scientific body will report

findings on fish stocks in the joint fishing zone to the commission.

4. Jurisdiction over fishing vessels

3) The flag state of a commercial vessel is the state under whose laws the vessel is registered or
licensed, The flag state has the authority and responsibility to enforce regulations over vessels
registered under its flag, including those relating to inspection, certification, and issuance of safety
and pollution prevention documents, As a ship operates under the laws of its flag state, these laws
are used if the ship is involved in an admiralty case (Wikipedia, 2013).
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Two major options are available about jurisdiction over fishing vessels in
the joint fishing zone: one is the flag state principle and the other is the
coastal state principle.4)

Since the two Koreas currently have military confrontation in the East
Sea, they may consider that the coastal state principle might be better than
the flag consideration of the effective enforcement of the agreement and the
current relation of the two Koreas.

Therefore, in consideration of the relation of the halt and inspect vessels
will be given to the coastal state in the joint fishing zone. However, the court
jurisdiction must be given to the flag states. If one party finds vessels
violating the regulations on the joint fishing zone, then the party reports the
findings to the other party. The flag state takes judicial authority over the
vessels. The kind of management tool is a mixture of the coastal state
principle and the flag state principle.

The modified management tool will be appropriate for the unique and
special situation between the two Koreas. Usually, fisheries agreements
between the coastal countries contain the coastal state principle to effectively
implement the agreements. For example, the fisheries agreement between
South Korea and Russia, and between Japan and North Korea adopts the
coastal state principle(Akaha, 1993).

However, the 1965 fisheries agreement between South Korean and Japan
adopted the flag state principle. The principle proved ineffective for control
of violations of the 1965 government fisheries agreement. If fishing vessels
suspected of violating the bilateral agreement conceal their nationality, it is
impossible for the authorities to check and report. Faced with the problem,

the Japanese government proposed revision of the existing bilateral fisheries

4) The coastal states are the state with a coastline, The coastal states have sovereign rights to manage
fisheries in waters under their jurisdiction (FAO, 2001),
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agreement which includes breaking with the past practice of the flag state

control and court jurisdiction, and then adopts the coastal state principle.

5. Fisheries management tools

The harvest level or the intensity of fishing power can be controlled for
the efficient management of the joint fishing zone. This is what the so-called
conventional fisheries regulations have attempted to control fisheries (Lee,
1986).

First of all, the size of fishing vessels might be less than 200 tons for the
conservation of the fisheries stocks.

Secondly, license limitation program can be used to restrict the number of
fishing vessels in the zone. The two Koreas would be permitted to enter the
same number of fishing vessels into the joint fishing zone. However, how
many fishing vessels will enter the joint fishing zone must be decided based
on the scientific data for the fisheries in the region. Currently, the scientific
data for the fisheries in the region is not available. Therefore, the number of
fishing vessels to enter the joint fishing zone must be decided after scientific
survey for the fish stocks in the region is finished.

Thirdly, total quota system can be implemented for the rational use of
fish stocks in the joint fishing zone. Total quotas for each species will be
decided by the joint fisheries quotas in the zone. After comprehensive survey
of the fisheries resources, the number of fishing vessels for the joint fishing
zone would be decided to maintain the maximum sustainable yield in the

region.
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6. Management organization

A joint fisheries commission will be necessary to facilitate the
management of the joint fishing zone and the settlement of disputes that
might arise during the implementation of agreement for the joint fishing zone.
The members of the commission are appointed in equal numbers by the both
parties. As to the frequency of meetings, the joint fisheries commission will
meet once a year and also it meet at any time at the request of either party,
or whenever necessary.

The joint fisheries commission deals with all the problems related to
implementation of joint fishing zone. The commission reviews all information
about fish stocks and problems related the joint fishing zone. Then, it makes
recommendations to both governments for the efficient management of the
join fishing zone. The commission will decide and recommend the number
and size of vessels authorized to fish and catch quotas and so on to both
governments. In addition, under the commission a scientific body for the
assessment of fish stocks will be established. This body surveys the status of
fish stocks in the zone, and then reports the findings about the fish stocks to

the commission.

7. Surveillance and enforcement

For efficient and smooth surveillance and enforcement, the two Koreas
will have the rights to board, inspect and arrest fishing vessels in their side
of the joint fishing zone without unduly obstructing fishing operations. Such

rights may be exercised by the either countries or coastal countries in their
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waters at only when it has reasonable ground to believe that a provision of
the agreement has been violated. A set of documents, including a fishing log
book of a commonly agreed model and updated daily, must be available at
any time for inspection. Inspectors are also entitled to inspect fishing gears
and catches.

Before entering and leaving the joint fishing zone, all fishing vessels will
be checked by the both parties and observers to qualify them pursuant to the
rules of the zone and to check the amount of the catch.

However, the judicial rights will be given to the flag state because the
two Koreas have different judicial systems. But the two countries must report

each other the result of the punishment of the violating vessels.

VI. Conclusions

South Korea has two sea boundaries with North Korea; one in the East
Sea and the other in the Yellow Sea. For the success of the cooperation, the
East Sea has more favorable conditions than Yellow Sea. The East Sea has
more rich fish stocks and less boundary conflicts than the Yellow Sea.

The location of a joint fishing zone will be in the East Sea, and then the
size of the joint fishing zone will be 60-nautical mile wide and 188-nautical
mile long from the assumed territorial line. The territorial seas of both Koreas
will be excluded. The basis line for the joint fishing zone would be current
fishing limit line of South Korea even though the two Koreas have not
agreed on a boundary agreement. The disputes on boundary line will be
frozen for the time being for the success of a joint fishing zone.

To successfully establish the joint fishing zone, several systems such as
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management, organization, agreement parties, jurisdiction over fisheries
vessels, and surveillance and enforcement will be specifically built. In
addition, to improve the basis of rational utilization of fisheries resources, the
two Koreas should standardize their data on fishery resources and release
them. Details of information covering all the major species currently utilized
and its timely release are critically important to detecting any change
occurring in the ecosystem of the living resources in the region. Frequent and
reciprocal exchanges of scientists concerned with resources assessment are
strongly recommended for exchanges of scientific data on fisheries stocks.
The joint fishing zone between South and North Korea may be a first step
in a long journey toward cooperation in the fisheries. Although the political
and economic systems of the countries are very different. But if a joint
fishing zone is successfully implemented, the sea of conflicts will turn into

a zone of peace and cooperation.
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Restructuring Korean Fishety Penalty Regime to Deter and
Eliminate Illegal Fishing
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Abstract: Korean coast guards have detained over 450 Chinese fishing
vessels every year for allegedly illegal fishing in a Korean exclusive
economic zone since 2007. The foreign fishermen can be fined up to
¥200,000,000, while their boat and fish also can be forfeited. Korea
amended its law to deter recurring IUU by foreign violater including Chinese
fishing vessels. This paper finds that the current Korean IUU penal regime
is not enough of a disincentive to discontinue profitable illegal activity. The
Korean punishment regime does not appear to give Korean government the
mandatory seizure of the illegal catch or its proceeds. The current Korean
bond system against seized IUU vessel also is insufficient to deter Chinese
fishing vessels from violating Korean management measures.

This paper suggest to amend the current fishing regime which is

T &2 oFs Qlsttgwel X|flo| ofsto] W=, FHEUS| FAHAK AT Tok= MR Y
ofgdel 255 9IF =m0l S0l 2 =M ¢17,(2013) EUMO| WEE ==3tsliS
* olglCietl W= trade@inha.ac.kr
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applicable both foreign and Korean fishing vessels by raising maximum fine
limit and mandatory forfeiture of the illegal catch or its proceeds. It is also
necessary to harmonize Korean fishing law applicable to the Korean flag
fishing vessels engaging in fishing activities that violate conservation and
management measures required under an international fishery management

agreement.

Key words: IUU, Fine, Forfeiture, Bond, Chinese illegal fishing, EEZ
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17) Council Regulation (EC) No, 1005/2008,
18) 5= F517t ofofl TS LA|S 30gke(2tZ ATKsta, Ao GBI $F0[2HL 2skE BEOME
UCH ZAEHM(2005), p. 422 EFE(2013), p. 10,
19) Fisheries Law of the People’s Republic of China, 20 January 1986 as consolidated in 2004,
Regulations for the implementation of the Fisheries Law, 20 October 1987,
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23) Treaty on fisheries between the Governments of certain Pacific Island States and the United States
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A Study on the Profitability Improvement of

Non-administrative Port Construction Project through the
Transfer of Port Facility Management Right
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Abstract: Korean central government has pursued to attract private
resources in social overhead capital projects for a long time. In the case of
port development, the Ministry of Oceans and Fisheries has utilized
Non-administrative Port Construction initiative based on her Port Act, which
has efficiently and timely provided much of necessary sea port facilities.
However, recently under global economic recession, port private investors
were exposed lots of operational risks, which were accelerated with domestic
institutional changes. In this context, Non-administrative Port Investors
consider transferring their port facility management rights to the third party
in order to hedge any bankruptcy risk. The current study deals with the issues
related to the port investment risk hedge through the transfer of port facility
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management right. In detail, this paper attempts to establish a financial
feasibility model and estimate proper transfer timings and rate of returns
employing a series of sensitive analysis. Our case study presents that the
discount rate of the sale of management right exerts a direct impact on
transfer timings, for instance, a 10% increase of discount rate requires around
3 year earlier transfer point. This study may provide an useful tool or
guideline to both private strategy investors and policy builders in terms of

stable, balanced and continuous port development.

Key words: Social Overhead Capital, Port Development Project, Profitability
Improvement, Non-administrative Port Construction, Risk Hedge,
Port Facility Management Right
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Al g Ao gk A W-89A= UNCTAD(United Nations
Conference on Trade and Development, 1985)E& 83l FAE 2 301
o2 7Ptk g Aol W olAE2 FA AAMTER] 6%E 485
Fom, FAAZX| G} WHFAES A=) e ER1ES Al tigk 913
= TA8} 3 Ao wA 5 ] A o] F7IRE A& A or A
alo] 291l W o2& FL 6%= THEEItE M FARp ) FAb
Folol] #gk JARAR S flal <E-5>9] e EdE & 301 7IRtel] &S

ke 74 EYAA S 4 AlEelrke <#-6> B <E-7>3 2t

H-6. 3 27N

Bk o 9

ag SAL | SAH | 29 | 2d | 2Y | 29 | 29 | 291 | 291 | 292 | 293

= 1xb | 2R} | 1R} | 2R} | 3&F | 4&t | 5&F | OXt | 5% | Ot | O
ER<Eal) 64 | 81 | 105 | 108 | 111 | 129 | 149 | 173 | 232
EHAE) 644 | 805 | 1,046 | 1,046 | 1,046 | 1,046 | 1,046 | 1,046 | 1,046
L8(HY) 10 10 10 | 10 11 12 14 17 | 22
EheLIEs 60 71 88 90 93 | 106 | 121 | 139 | 183
F7H) 10 10 10 10 10 10 10 10 10
dgeld 4 9 17 18 18 | 23 | 28 | 34 | 50
(AFel1=h 12 18 18 16 14 13 11 2 - - -
7d7de1] 12| -18 | -14 | 7 2 5 8 21 28 34 50
(RHAAD - - - 2 4 6 7 10
B7leld] | -12 | -18 | -14 -7 2 4 6 17 22 27 40

®-7. &% XS0t

B4} o 9

oo | 3M|3M 29|29 2d |29 | 2| 2Y |29 | 2Y | 2Y | 29
1X} | 2&} | AR} | 2R} | 3R} | 4K} | 5K} | 6&} | 7R} | 8%} | 9K} | 10K}

4= 200 | 300 | 300 | 270 | 240 | 210 | 180 | 150 | 120 | 90 60 30
A o)Ak 12 18 18 16 14 13 11 9 7 5 4 2
a3 - - 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30
=7 | 200 | 300 | 270 | 240 | 210 | 180 | 150 | 120 | 90 | 60 | 30 -




258 |siammen Mo Hos

£ dArdMe AKERAY 245 98 7 VRERA S8
(Net Present Value), W52 E(Internal Rate of Return), FAM]| 3]7|7t
(Pay Back) 5 37K A5 ARESIATE?D &GHd0] AA ITAEASR
To 2 FAWIE AT 735 AFA B AT AV 213994,
W ES 10.0%, FAH] 3971t 15302 A E )

H-8. £¥ SZSEE
el o
e SAL | A 2Y | 29 | 2Y | 2Y | 29 | 291 | 291 | 22 | 293
= 1R} | 2%t | 1AF | 2&} | 3%t | 4% | 5&} | OXt | 5AF | OX} | Ot
Cash in 24 | 29 | 36 | 37 | 37 | 39 | 43 | 47 | 60
AlFggele] 4 9 16 17 17 19 23 27 40
27 10 10 10 | 10 10 10 10 | 10 10
SEARRA 10 10 10 10 10 10 10 10 10

Cash out 200 140

Cash Flow | -200 | -140 | 24 29 36 37 37 39 43 47 60

PV -200 | -140 | 23 26 30 29 28 22 18 15 10
A -340 | -317 | -291 | -260 | -231 | -204 | -85 11 91 213
NPV 213
IRR 10.0
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Abstract: This paper forecasts one-month and twelve-month ahead prices
of the real producer price of the Korean laver farmed with high price
fluctuations by month. To forecast the one-month and twelve-month ahead
real producer prices of the farmed laver, this paper uses monthly data (98
observations) from October 2004 to November 2012 and also adopts several
econometrics methods such as the multiple regression model, the
autoregressive integrated moving average model, and the vector error
correction model.

As a result, the one-month and twelve-month ahead real producer prices
of the laver forecasted by the multiple regression model had relatively lower
prediction errors than ones of several ARIMA models and a VECM model.

In particular, first, the one-month and twelve-month ahead real producer
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prices of the laver forecasted by the multiple regression model was 945.11
won and 1,003.32 won per kg with prediction errors of 58.11 won and - 7.68
won. Secondly, the one-month and twelve-month ahead prices of the
ARIMA(1,0,0) model was forecasted as 1,017.40 won and 721.33 won per
kg with prediction errors of 130.40 won and -289.67 won. Thirdly, the
one-month and twelve-month ahead prices of the laver based on the VECM
model was estimated as 1,194.45 won and 623.04 won per kg with prediction
errors of 307.45 won and - 387.96, respectively.

However, in comparison among a root mean squared error, a mean
absolute error, a mean absolute percentage error, and a Theil inequality
coefficient, the one-month and twelve-month ahead prices of farmed laver by
the multiple regression model was fitter than ones by the ARIMA(1,0,0) and
the VECM.

In conclusion, this paper suggests that out-of-sample forecasts as 36
months ahead using Diebold & Mariano test need in order to find the best

model among the three models.

Key words: Laver Producer Price, Multiple Regression Model, Autoregressive
Integrated Moving Average Model, Vector Error Correction
Model, Forecast
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WA tHEsAEge] A8 A } ol AAD e AE] e
w912 AR S AlEa) 734 ¢ F2 Adetnt w5 w2l 418
A g2 A vebdeh W wel, 18] 2 AAEARAR), (17

o 7 A8 }ﬁ(RAPt-l) T 1% el ©elTe] EAEH] e
Aow YePaL t-27] A FEHEX-2)3 t-67] ¥2] BAFHQSt-6) SAl 1%
ﬂ frefarzelln] ©helo] EAlehA] ettt TR t47]9] 1919 g
= 5% FrelaEelld @el2e] EAsA] the AR UERTh
%ﬁj 1719 F& WRWTE-De @9)20] EAleke 2oz vehged,
RIRE ofF w2l flaL A P S TEehe AE E91E 5 it

Augment Dickey Fuller B t-EA 2 Prob.
RAPt -4.683%** 0.0014
RAPt-1 -4.495% % 0.0025
DIn(WTt-1) -11.642%** 0.0000
Test Statistic
EXt-2 -4.889%** 0.0007
RICEt-4 -3.750%* 0.0236
QSt-6 -5.077%%* 0.0004

2 Prob, &= Mackinnon(1996) one-side p-valueZ o]0} *= ** *= 1%, 5%, 10% o] slollA T
o] EAlgtks AHE 715

8) 2 MpEol ARSE e MARIO] F7I3 B2 ols) B 2 AIEIIHY) o3 ABS M3

[=]
FX| 2510 HA=I2ACH, OIS THAE H2A 2 20| FIIES2ZM 2y Rl BAIE II-A_RI‘}HEL



o FAACE Fefnlgt ek UERHA JEl B M= AlYsiith
& 71e} 6H5+Er FE5Y dE HEERES A3 gAlng vy 5o sz
I 25, T ThFe WeES A Hekol AIAIY FgAo] S
=7 A on}%l e HFR BAE] HFHoR A A4 56
el WeE ARSI

7 B 9 % U tss]A Rl ARSE ARG 11
ge3d /58 dFsh 2% 23, g 7 488 Q) (Variance
Inflation Factors: VIF)°] B 10 ©]&}2 TS BAlEA] & AoR
ERT

_1

2

H-3. CEZMAM &

O Oo
Variable Tolerance Limit Centered VIF
ROPt-1 0.840 1.190
DIn(WTt-1) 0.509 1.964
EXt-2 0.654 1.528
RICEt-4 0.586 1.706
QSt-6 0.633 1.579

Q) a8]3 F-EA S °$4o 60 1% o5 "‘oﬂ*ﬂ ‘EYHFES] AlGt
BE5 0°ltf = AF7Hdo] 714
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E-4. CO15ERRY 23 20

Variable Coefficient I?rt rccj)r t-Statistic | Prob. @ dFJ%2) F-statistic stglg;ic
RAPt-1 0.601%** 0.110 5.4607 0.000
DIn(WTt-1) 68.688 46.901 1.4645 0.147

EXt-2 0.239%%** 0.075 3.1843 0.002 0.730 40.5991** 5165
RICEt-4 2.525% 1.287 1.9607 | 0.054 | (0.712) *

QSt-6 -0.017%** 0.004 -4.1870 0.000

C -381.864 315.459 -1.2105 0.230

Fi e ok e FRAVE 16, 5%, 10% FSE BAACR fevlsg ol

S, FEHe] I fhe SHHTR AR Ol RE S A1 RS
HAAsl= ol Durbin-Watson ARl AskA] 7] wiizoll Bruesch-
Godfrey AAIY 2] LM(Lagrange Multiplier) 7782 538l A1 A
Azl Bkt 1 23, 7o) 9 AW, d5e 98 5 tEdAR
P AP FAVE fle AR ERlEAnk

H-5, A7\ A

F-EX2 Prob. F(2, 73) n(Obs.) <R’ Prob. x2(2)
1.4060 0.2517 3.0004 0.2226
: LM=nR2, LM9] 3.00040]H, 3h& F}o] 0.2226°0 2 U3 AEHd= A Pdate] 2AHR] &

tEaFnge] 24 duehe Auuese] S5 i 9= 2
HEH, AR, 1719 3 dEwA e

GFE Fa e, F ThE 22de] YFY 1, 117)e] 1 AAAB Al B
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Partial Correlation AC  PAC QStat Prob

R&P

0749 0749 57.286 0.000
0586 0.057 92730 0.000
0450 -0.015 113.87 0.000
0347 -0.001 12652 0.000
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WA AmEAol A LR vk} o] 2SRl o8-8 7 AR
71 W] @92 SRl itk v E 4 ddetAe] 9l =
Al HE ARPEG] A S flal 7] A4 B AGdHEE
A}, 2137 171914 571784 12 SR d3e] x4 et
QS B Al AR s 17197 A= ks 34
glo] =27} vyttt

RERIG A oliAMde AXSIiEE, ARCH &3 A%(Auto-
regressive Conditional Heteroskedasticity Effect test)S ©]-831it) 4% 23},
7 AENH A AAE Azl olZido] EAsHA] e 2o & el

4

H-6. 0|24 A

F-=72 Prob, F(2, 94) n(Obs )xR2 Prob. X*(2)

0.3900 0.6781 0.8065 0.6681
3 IM=nR2, LMo] 080650 &5 Fho] 0.6681% RAPS] AA|Hol] oHARX

L

o & e

O

z3" AFAS #3F AIC, SBC, HQCY] o] Ak Agole 74
(parsimony)2] ¥ 7]Q1sl] 7lset et BES sk Aol #folr]
wjZo]th o] F¢, 2006).
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H-7. ARIMA 2&9| Xt

Feb | ARMA(1,00) | ARMA(,0,1) | ARIMAQ,0,0) | ARIMA0,0,1) | ARIMA©,0,2)
R2 0430 0.570 0575 0.392 0.504
(adj R2) (0.424) (0.561) (0.565) (0.386) (0.493)
AIC 12.387 12.461 12.458 12.778 12.595
SBC 12.440 12.540 12.538 12.830 12.673
RSE 117.258 121.089 120.903 142.592 129.468
3

HEH oz AYE ARIMA(1,0,0) B8] 34 Ax, HH dAAG+=
0.562, = AH 7Fse HlFo] 56.2%% 3L, gk F-BA%S oF 1258241 1%
frelgFall ] AF7PAS 71zkelth. TR0 & ARIMA(1,0,0) =&e] EAo

25 AYHE AR(1)°] TET] FhHel 9= T J= AE & T vk

il

H-8. ARIMA(1,0,0) 28 £H Znt

N ) , - R2 .
2y Variable | Coefficient |Std, Error | t-Statistic Prob, ; F-statistic
(adj. R2)
ARIMA C 721.326*%** | 50.040 14.414 0.000 0.567 —
(1,0,0) | AR(1) 0.755%** | 0.067 11.216 0.000 | (0.562) '

e s RESRe] AL 1%, S%e] FelE Sl AR frefrske o

VECM 23

VAR E3& o|&3s] felvet 7o A e €= d5sr]
A8l e M5B A3 A% (Granger causality test)= AAISIATE 1 2
o, o] 9 AAQW A &, BR] Arkgo]l WAHMSR A=A Q)
o] M2 FiEke 2 Yehhs WgEe] Aol VAR B0 7 AgsA|

oo

=

w7 A4 kAT 4 AuS ZE BT glol, R5eleh o
=

=
7 WS TP AL TREEE AIAIE A S A=)

9) Granger Iotd A 2ot A FEZ L A7 M| B He2o| olntyol Foldol LERA| gfot

L2 MY=X| Z3UCE
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H-9. Granger QIotM AN

HFIHA S F-SAH2 Prob.

RAP does not Granger Cause WT 5.589 0.5565
WT does not Granger Cause RAP*** 77 5.663 0.0048
RAP does not Granger Cause QS % 0.377 0.6864
QS does not Granger Cause RAP*** 5.975 0.0036
QS does not Granger Cause WT** o6 4.506 0.0136
WT does not Granger Cause QS*** 22.336 0.0000

F 1ag28 o1§310] Granger Causality 24 ARBLAOT, 2, =, *& 106, 50, 10%2] 5 Sl
ARME Tz W 2k Abie] Sles onlgt

MAE =

tho®
7] $1al D92 S Al=al
= Yehstth

el ] ARENAN

o ol WHse] A rgS s
B 7}, See g Belzel 2 Ao

S i < Slvke 22 ol ER1g v girk g ©ejEE vl |
T7F dHfek= WE ol FAEe] SARIT VECM Zgow sgd
A3, o] -5 @9 7 ERPgR WgE adiE ARSIt eke BE A
o & ZAE ol went webd 4 29k TAE Ade Al=sklth
B4 23}, o5 W ol F o) 3ARE JE Aew vt
H-10. Q8 SHE #HE
Data Trend None None Linear Linear Quadratic
Test Type No Intercept Intercept Intercept Intercept Intercept
No Trend No Trend No Trend Trend Trend
Selected (0.05 level*) Number of Cointegrating Relations by Model
Trace 1 2 2 2
Max-Eig 1 2 2 2
* Critical values based on MacKinnon-Haug-Michelis(1999)
Information Criteria by Rank and Model
Data Trend None None Linear Linear Quadratic
Rank or No Intercept Intercept Intercept Intercept Intercept
No. of CEs No Trend No Trend No Trend Trend Trend




Mg 283 0183t &

Log Likelihood by Rank(rows) and Model(columns)

0 -1644.82 -1644.82 -1644.48 -1644.48 -1643.9
1 -1621.52 -1604.21 -1603.89 -1603.81 -1603.48
2 -1604.62 -1585.75 -1585.44 -1585.34 -1585.04
3 -1604.58 -1583.92 -1583.92 -1581.48 -1581.48
Akaike Information Criteria by Rank(rows) and Model(columns)
0 34.45461 34.45461 34.51007 34.51007 34.56038
1 34.09423 33.75444 33.78941 33.80843 33.84333
2 33.86702 33.51562* 33.52996 33.56955 33.5841
3 33.99126 33.62334 33.62334 33.63507 33.63507
Schwarz Criteria by Rank(rows) and Model(columns)
0 34.69502 34.69502 34.83061 34.83061 34.96106
1 34.49491 34.18183 34.27022 34.31596 34.40429
2 34.42797 34.12999* 34.17104 34.26406 34.30533
3 34.71249 34.4247 34.4247 34.51656 34.51656
57K 3 % AIC(Akaike information Criterion)t} SBC(Schwarz

Bayesian criterion)”} _\JJ_Q-QE To =47} ¢l AHEE 7R 2 ol)

o 5 7o) gAEo] EAlshe A

% Az wet ANYE R B

¥-11. VECM Z2&9| M Z1}

o7 yehgorng B EXoMEs e3ks
Aelste] VECM E4

EREL

Cointegrating Eq Coint Eg2
WT(-1) 1.000000
-0.000024
S(-1
QCD (-0.10235)
0.001464
RAP(-1
D (0.62042)
C -16.33136***
(-8.98025)
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Error Correction: D(WT) D(@S) D(RAP)
CointEql -0.3780%** 322198 0.4491
(-10.0303) (0.5752) (0.1259)
DRAPC1) 0.6551%%* 144.1430 -0.3710
(7.9732) (1.1806) (-0.0477)
0.4682%#% 476.9131 %% 14.2880
DRAP(-2)) (4.1835) (2.8674) (1.3491)
- sksfeok ~ sokk
D@SCI) (()-.?1?107280) (()2557 1830) ( 01.20271%1)
DQS2) -0.0001 -0.4545%%% -0.0084
(-1.5153) (-4.0047) (-1.1658)
DWTC1) 0.0022* -3.2025 -0.3690%+*
(1.8423) (-1.7443) (-3.1566)
DWT(-2)) 0.0003 -4.0097%* -0.1675
(0.2460) (-2.0672) (-1.3568)
R2 0.8706 0.5046 0.2823
[Adj. R2] [0.8604] [0.4655] [0.2256]
F-5A% 85.2806 12.9060 4.9833
Log likelihood -125.4045 -731.6197 -503.0426
AIC 3.1904 17.7980 12.2901
SBC 3.3944 18.0020 12.4941
Log likelihood -1357.952
AIC 33.32415
SBC 34.05272

F (T AT g
W s 10%, 5%, 1% FOlES oulst

A St lag2 VECM E39| ¥4 Axhe= vhaat 2k
ARATE 242 0.8604, 0.4655, 0.2256% 7 714 o=
23%9] A9EE 7RIgaL B 4 itk ARIMA B3EOE Jiigos 4
o] YA yepyith gk 29 Age] Xety]Eo] H= AICS SBCE & 23
o] 7P w2 3.1904, 3.39440101, Theog 7FE B3o] ZH} 12.2901,
12.4941 = YERit.
7oz 7] Y971zl tidk VECM B39 79, 21 2HEet A9
T2t 1% frelaellA BAF R folslith Tet lag2e] VECM &8
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o
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o 2 F’F@ﬁ]-’?—(Cointqu)E A E u), BAE BA A ojgels AL
A7 FR AN ATt FHhE B ol WgTt visp|

24 wo}
T =09 AlFE Bl R £ Wgvt @A o R Welo] d3oR
RS ¢ & ANk

3. A&E%

eivet g9 7 AR WldSEs dys] flEl RYeR
A7 ® ARIMA(1,0,0) 283} lag2 VECM 23-& 242012 129) =3k
ol UtA 3P| Zgk(one-step-ahead forecasts)= F317] 213l Eviewse] %
ElA A static solution) A= o83t oM, 1270€ <1 20131 12 <
kS F317] Y8l oAl S(multi-step)©] 7Fs3F Eviews2] B4 314
(dynamic solution) 4 ©]&3ttt 183 ta3]HARA ] 735 SHHS
7b BT SR AALET A7) ARRE TRIBR olF W] 9 ARE
olgslo] ol HMYRES A AR R s

elvet o] 9l AH S dSs] el =S vl R d
ARIMA E_’&é 7123 VECM 239| W|dS 23E Ao ey v 2
3928, ARIMA 23, VECM 23E9] 20124 129 7 2299714
dEA & 42 Lkg 3 945.11¢), 1,017.409, 1,194.459 02 4= 1, 2013
129 A AR A5 242} 1,003.329, 721.339Y, 623.0490 % 3
=]k
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B-12, 28Y 2 714 W) o5 22 ¥ oE ZE
(=i _ ) )
= e ARIMA(1,0,0)23 VECM 2
o =37 | (201212 945.11 1,017.40 1,194.45
(Ykg) (2013.12) 1003.32 721.33 623.04
A A g | (201212 887
(Ykg) (2013.12) 1,011
1Z=0x | (2012.12) 58.11 130.40 307.45
( J/kg) (2013.12) -7.68 -289.67 -387.96
RMSE 104.588 129.421 122.037
MAE 73.161 75.179 77.906
MAPE 10.152 10.163 10.718
Theil IC 0.081 0.098 0.094

T2jal Al 7 B389 oS A vlws] B tE3|H R dSe
27} ARIMA 233} VECM Bl B]3) ’BW@EE ‘*"‘E} g Bgo %
e AR 0] 07} 1 A2
F3go] RMSE(root mean squared error), MAE(mean absolute error),
MAPE(mean absolute percentage error), Theil IC(Theil inequality coefficient)
BE oA U] ARIMA B3 7 VECM B3 ETE a0 = T 23)et
Aoz LERg10

npEte g Rde AAR| 9} dSAE Hlus) & 23 A HsEH R
ol 75 e Bl F 4 ARt et S|k AR Aol
7} 242t 581192 - 7.689 0= 71 Gl UERSITE tha 0= ARIMA(1,0,0)

T+n

T+ T+n
10) RMSE =4/ 3, (y— y,)/n,MAE_ \yZ yl/n  MAPE=100 )]

t=T+1 =

= t=T+1
T=n
(y—,)*/n
1

\/Tzﬂl A/n-‘r\/ Ti /n

t=7T+1

yf /n Thel IC=

Y

S Qojgict,
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T8I VECM 289 dSex= 21 130409, -289.6793% 307.45¢,
-387.96¥ 0.2 Ve 537 R e] dESeatint AiF R £ dF &
2= Btk

v, 2o 2 AE

=1 X

 ATE fEive Ao dEfwge 4d 2 1278 75 S
Skl %ﬂiﬂko, ARIMA 23, VECM 2&< 75310l @] o= 8498
Al=3] EHght.

4 A3}, 94, 9539 E30] ARIMA(1,0,00233 VECM Z3Ht}
ARG dSA] Aolol] eAP7} 7S AL ZoR YERTh theo® oS B
o] AAG dEx2] 222 % 3l= RMSE, MAE, MAPE, Theil IC ¥
HoME O3 ARG A=} 7P 943 Aes Yehgt)

£ AT SRR Qo] 4t o1FS AlQlehd 7HY ol Se] =il

A9] glay, 53] AR ALkEE 59 ﬁﬂ*’ﬂ% AFA = ol9lel 714
S =] AFsislet, & A7 Fol fEivet F gibkeel 9] ofF T
23 HF2 ARk AL F5<0 Al el o B 1271 F9] oS A
£ ZPde 47 F4e Halvke Aol 2 gyt ava & 5 givk 579
Ao Ark Bl AR mrfrhAe] o gl 1270 F oSAE el il
T R ESAEN A5E gl RS Sl AR AT
Sa o], 2 A7) Ak A ESAEY xR, V), WR=)
wo b F=5o o g 1he F AR Fol 2 =we] st A

Ak okge] B A7 P4 0EIARYE E o w@wm_ A
FEAYNED ARSI AT D 9
ol Tt W Mz AREA B8] PP AoR :v_}w

Lom B Aol A, S, dEEARAAN £59 1479 1913
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Analysis of feasible cargoes in Ulsan port through the NSR
by industry and trade structure analysis
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Abstract: There is increasing interest in the freight transport through
NSR(Northern Sea Route) along the thawing of the Arctic sea ice due to
climate change. We derive an strategic industries and attract cargoes of Ulsan
area accessible to the NSR from the industry and trade structure analysis of
this study. Shift Share Method was used for industry structure analysis and
trade specialization index TSI and GL was used for trade structure analysis.
It was selected as the items to be considered as priority cargo, or SITC 3
oil and bituminous mineral 0il(333), petroleum and oils obtained from

bituminous minerals, and their preparations(334) in the Ulsan area.

Key Words: NSR, TSI, GL, Shift Share Method
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Trfgame] 606.0 376.9 23.7 252.7
=Y -433.0 460.2 9.9 -903.0
ARSI -82.0 1133 10.1 22053
LRI 90.0 247.6 63.1 220.7
ALY 133.0 308.5 2176 4.1
ARATH] 2= 167.0 134.6 -349 673
T, TR RALS] B 172.0 195.0 584 35.5
AHAH 2 304.0 302.5 -140.5 142.0
BARAES]EAA] 137.0 188.5 133.7 -185.2
of| &, AF =do] 71 n] A% 20.0 444 5.6 -29.9
71EH] 24 39.0 130.8 -41.8 -50.0
A 16274.0 9874.3 4366.3 2033.4

2. RAFREL

1%

SAREUAS Fol] Slo] 953} TSIA G AW 0 & mloj 2~
()E 7153k Slo] HWEAQ] A3zl o] S3he ZeR mletdr)
20139 713 TSIAGES A EH, SITC 199 75 FYEster} 7P 22
AL SITCA(EAEY 74 2 &), I o= SITC8(7IE} AZAIR),
SITC3(HEA A%, &8F 2 #AEF), SITC2(HASAAE(AE #19)),

o
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)9l &olth

-7, SMX|9-EUX|Y TSI L GL X|$(STIC 1Etg] 7|1F)EMZAD}

SITC _ TSI GL

l=s == 2012 2013 2012 2013
SITC2 H] 2] 8- A 2(H 2A)9)) -0.41446 | -0.48571 | 0.01411 | 0.05714
SITC3 FEAAAE, 2F € A5 | -0.53051 | -0.49317 | 0.19718 | 0.15984
SITC4 BAEARA 2 g -1.00000 | -1.00000 | 0.00000 | 0.00000
SITC5 SIHE 9 HAAIFE -0.17335 | -0.22811 | 0.37499 | 0.32233
SITC6 e AzAE -0.23325 | -0.22935 | 0.19561 | 0.13643
SITC7 71A B 53] -0.34745 | -0.34313 | 0.25464 | 0.23074
SITCS 71e AZAE -0.61376 | -0.61667 | 031217 | 0.38333

SITC 399} 7|5 &42-EUA 0] FASSIA|GE v ur, WA o A3t
SAA1RH266), Fo] B TR, AFAK641), SFRE(651), (684), okl At
$5 e 4% vEFE L AnE(685), QAAT689), He=H 2 FHy
(776), $-8AFs2F 2 71Eke] 2}K(781), 3HEAEAt B EEA 213 782), Al
HMERE 9 RRPEE(793) T0] TESIIEL 124 SAlA fE R ¢
FEEHe FEEE UETL

M, SITC 399] 7 24REUAIS] S8l -124] &4 9]
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E-8, SMX|Y TSI U GLX[4 EMZINSITC 3Lt 7|F)

_ TSI GL
FIE ==
2012 2013 2012 2013

266 | Aol Aget AR 1.00000 | 1.00000 | 0.00000 | 0.00000
641 |Fo] 2 #X 0.89474 | 1.00000 | 0.10526 | 0.00000
651 |dA1 1.00000 | 1.00000 | 0.00000 | 0.00000
684 | LF0)F 0.93548 | 1.00000 | 0.06452 | 0.00000
685 |4 1.00000 | 1.00000 | 0.00000 | 0.00000
689 | oFgol AMgEl= 715 vEES 2 AU|E | 1.00000 | 1.00000 | 0.00000 | 0.00000
776 | ERAH Y= 2 FA 0.93548 | 1.00000 | 0.06452 | 0.00000
781 | 8AEA & 71E‘r94 2 0.98880 | 1.00000 | 0.01120 | 0.00000
782 | AEA=A 9 E4EA )T} 0.80000 | 1.00000 | 0.20000 | 0.00000
793 |MulHE 9@ Rogen 1.00000 | 1.00000 | 0.00000 | 0.00000
657 |ESALAE 2 BRAIE 0.91837 | 0.91304 | 0.08163 | 0.08696

722,781,782 R 7833} x}gFe] HEE Tl
784 | L g Akl 0.84946 | 0.85987 | 0.15054 | 0.14013
574 | oG 7[E EE]oE| 29} o] FA] 2] | 0.91855 | 0.85816 | 0.08145 | 0.14184
723 | EESAME A 0.83732 | 0.82090 | 0.16268 | 0.17910

A Ee vt HagdAE
674 e 0.68224 | 0.81538 | 0.31776 | 0.18462
683 |49A 0.73856 | 0.72000 | 0.26144 | 0.28000
575 | 71E} Tl el LA Ee] A 0.32886 | 0.71681 | 0.67114 | 0.28319
516 | 7]E} 8733t 0.80000 | 0.71429 | 0.20000 | 0.28571
693 | AAE 2 gEle] 19 0.61905 | 0.66667 | 0.38095 | 0.33333
531 | 3R 1EAI o AR 0.60000 | 0.62162 | 0.40000 | 0.37838

Ft2EA ) 259
513 Sg g a e Akl Sk 0.67213 | 0.60784 | 0.32787 | 0.39216
681 |Zulg 9 Vel WEge] 35 -0.24658 | 0.60606 | 0.75342 | 0.39394
232 | AR AT 1.00000 | 0.60000 | 0.00000 | 0.40000
334 | AFet AHHLERE A L ol5e] ZAIE | 040846 | 0.52049 | 0.59154 | 0.47951
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-8, A%
_ GL
FE ==
2012 2013 2012 2013
571 |dge] FFA(LAAES] A) 0.64912 | 0.51351 | 0.35088 | 0.48649
522 | FrlsiEtdakslE 3 R 0.25000 | 0.35484 | 0.75000 | 0.64516
511 | 22 BAEA 2o aalra 2 1 554 | 052381 | 0.33333 | 0.47619 | 0.66667
771 |22 GAIER] ke AEry] 2 REE 0.22807 | 0.17949 | 0.77193 | 0.82051
695 | T R 7IAETT -0.42857 | 0.15789 | 0.57143 | 0.84211
9] AR 2 S AIgA 2
76 | Ly -0.20690 | 0.13924 | 0.79310 | 0.86076
T
/\1 :Lz};( wl tg] WA E R oL%E
744 JH]I NMECHEE L R -0.05618 | 0.12676 | 0.94382 | 0.87324
711 | S7EELy 2 B A 0.13043 | 0.05263 | 0.86957 | 0.94737
dzpdel 3| £ ezl A
573 0.00000 | 0.00000 | 1.00000 | 1.00000
FEAAAIZFL] A)
514 | ArWsseE -0.45455 | -0.17241 | 0.54545 | 0.82759
673 | & Ee HFEe HAUIAF 0.20755 | -0.19048 | 0.79245 | 0.80952
737 | FEFA, 2] WAIEA] 2 B B | -0.77778 | -0.20000 | 0.22222 | 0.80000
893 | EE] WAIEA] 2 ZEtrEAe] BF 0.11111 | -0.25000 | 0.88889 | 0.75000
598 | €] WAIEA] e slEAE -0.16883 | -0.25828 | 0.83117 | 0.74172
o] AR e v)A A ZAFe
749 :J;Dl LL‘; 1714 71AR 0.00000 | -0.33333 | 1.00000 | 0.66667
T R =]
AL o]le] WX 2y K ypaQlEy
743 | ! ]‘; letel 2 271 =957 -0.68142 | -0.36471 | 0.31858 | 0.63529
2 MZ7]
678 | A7 -1.00000 | -0.50000 | 0.00000 | 0.50000
515 | f71-521318E, delzue)aiets, 4k | -0.43902 | -0.57407 | 0.56098 | 0.42593
ge] HAER] e 2%, AL 2
874 A w A -0.95238 | -0.60000 | 0.04762 | 0.40000
533 [otg, FHQIE Yy % FHAEA -0.75610 | -0.62963 | 0.24390 | 0.37037
699 | 2] WAIER] e HlaEAle] AlF -0.66090 | -0.78802 | 0.33910 | 0.21198
2] gAgR] ke Y daEr|d 2
713 cuny -0.76423 | -0.79336 | 0.23577 | 0.20664




-8, A%
_ TSI GL
5= =
2012 2013 2012 2013
5008 71E Z1AV T 2 ] HAIEA
728 oo Enuz - -0.96429 | -0.81366 | 0.03571 | 0.18634
772 | ZA7I3)2] A g, S8, F&58717] -0.84906 | -0.83333 | 0.15094 | 0.16667
692 A 9 58 87] -0.77143 | -0.87879 | 0.22857 | 0.12121
773 |2 HAIEA] R wid-g ) -1.00000 | -0.89474 | 0.00000 | 0.10526
524 | 7]e} F7138ME -1.00000 | -0.92453 | 0.00000 | 0.07547
748 | AF= -0.86207 | -0.93103 | 0.13793 | 0.06897
679 |24 FE vl 9 FFxaullal BH | .0.98639 | -0.94366 | 0.01361 | 0.05634
512 | S HE-9E 2 ase =3 -0.68932 | -0.95181 | 0.31068 | 0.04819
719 =l Z¥A=] gg] mAlE R OJ-TO: =
741 ,jjix A, R A ° | -0.86207 | -0.96552 | 0.13793 | 0.03448
4 |5 -1.00000 | -1.00000 | 0.00000 | 0.00000
251 |F= 2 Hx -1.00000 | -1.00000 | 0.00000 | 0.00000
278 |71E} w7t BE -1.00000 | -1.00000 | 0.00000 | 0.00000
ge] HAIER] 2 F4o] B 2
287 | S ¢ -1.00000 | -1.00000 | 0.00000 | 0.00000
FBHHAES A)
288 |G HAEA &= pEFEEY do]AE -0.93651 | -1.00000 | 0.06349 | 0.00000
280 | AEEY B 2 A AFL] do|2E | -0.96471 | -1.00000 | 0.03529 | 0.00000
333 | 9H 2 I FELH -1.00000 | -1.00000 | 0.00000 | 0.00000
o] HAEA] e xo] ASgas dl
335 el AR S el At -1.00000 | -1.00000 | 0.00000 | 0.00000
#HAed
523 | F1Ae) B4 2 ARk -0.87500 | -1.00000 | 0.12500 | 0.00000
554 (Bl AIE 2 gEA| -1.00000 | -1.00000 | 0.00000 | 0.00000
572 | Z=ERe] FFA(LAAFE] A) -1.00000 | -1.00000 | 0.00000 | 0.00000
582 | ZEEAY] FeolEHEE 2 2E; 0.00000 | -1.00000 | 1.00000 | 0.00000
592 | AR oled ¥ 59, Tl 4 ol | -1.00000 | -1.00000 | 0.00000 | 0.00000
597 | BEFEIA B AR -1.00000 | -1.00000 | 0.00000 | 0.00000
621 |- -1.00000 | -1.00000 | 0.00000 | 0.00000
1HElo :—z“z_lﬂ ¥e) Ef = ) =N
625 ;:]E;Li gefolel Bl BrelolEs -1.00000 | -1.00000 | 0.00000 | 0.00000
= U=
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| HLPRAL H297 H22

-8, A%
_ TSI GL
5= ==
2012 2013 2012 | 2013
629 2] BAEA ke aFAFE -1.00000 | -1.00000 | 0.00000 | 0.00000
11:_},\"7:]: %‘1—% dJElZH e o thg] MAER OJ—TO:
634 S SRR 5= AR S 0000 | -1.00000 | 0.00000 | 0.00000
71} 7V EA
635 |28 BAIEA 2 UFAE -1.00000 | -1.00000 | 0.00000 | 0.00000
663 2] BAEA] ke BEAFE -1.00000 | -1.00000 | 0.00000 | 0.00000
671 |AF, AF, dvdE, H e 7] o 0.00000 | -1.00000 | 1.00000 | 0.00000
675 | =] FAPIAE -0.60000 | -1.00000 | 0.40000 | 0.00000
676 |7, V=2, BAHFCIESLH 2 -1.00000 | -1.00000 | 0.00000 | 0.00000
682 | -0.92000 | -1.00000 | 0.08000 | 0.00000
o] WA Ex ol—_g_%ﬂ.glo sl
691 ja °‘lﬂ | FE TEE | 00000 | -1.00000 | 0.00000 | 0.00000
2 TFEE
AT e dFnEAe]
694 2UMLUE RE 2 8 SAE -0.91304 | -1.00000 | 0.08696 | 0.00000
ok YA )R] ke 7 Z=ukAy el
718 :23 BAIEA) kS ZIE ERAIA S 0000 | -1.00000 | 0.00000 | 0.00000
T
725 |FoAlx E HzA|ZT]A -1.00000 | -1.00000 | 0.00000 | 0.00000
w5 T 7IERIRe] Aapiale <)%
731 |2 -1.00000 | -1.00000 | 0.00000 | 0.00000
VA
=22 AAs ZEEk = Ajojn|EgQ]
733 I HERShE e Al 0.00000 | -1.00000 | 1.00000 | 0.00000
7F21A
742 | QAE 2zl A dzjuo]E] -1.00000 | -1.00000 | 0.00000 | 0.00000
745 | 71el ¥4 Z1A717] B A -1.00000 | -1.00000 | 0.00000 | 0.00000
746 |HE2 wo]y T 252 Hojy -1.00000 | -1.00000 | 0.00000 | 0.00000
gl Hdze] FA|. €I vlE Foj
747 -0.98844 | -1.00000 | 0.01156 | 0.00000
ARl o
764 | 2] BAEA] ek Bl -1.00000 | -1.00000 | 0.00000 | 0.00000
778 | 2] BAEXR] ke A7I7IA 2 A -0.83333 | -1.00000 | 0.16667 | 0.00000
871 |28l WAEA &2 F|T ¢ A -1.00000 | -1.00000 | 0.00000 | 0.00000
P, iheialoliuR|e] Feld] glo] FelgaAgel TSIAGE HNH
o7 FeahE 71533 glo] A PPz $Ed 5o Ao
glotelt) 20134 71F TSIAIGS A9HW, SITC 199 7|5+ =531}



7V =& AL SITCICAl B 25741]), SITC8(7 1B AlZA5E), SITC5(3F8t

= 2 B AP, SITCo(AMFE AZ=AE) FolH, FUEslert =2 A2
SITC3(HEA 97, 3¢ 2 FAEH), SITC2(R]ALdA=(AR #9)) 5
Q=
F-9. SM-AO}HEIX|H TSI 2 GL X[4(SITC 12 7|F)
SITC _ TSI GL
==
152 2012 2013 2012 2013
SITC2 H| A 8- S (A A <) -0.38889 | -0.27778 | 0.11111 | 0.22222
SITC3 FEAAE FEF 2 AAEF | -0.84263 | -0.91429 | 0.15737 | 0.08571
SITC5 siehE 9 APAE 0.80995 0.83516 | 0.03620 | 0.01099
SITC6 A2 AZAE 046154 | 0.53846 | 0.07692 | 0.00000
SITC7 1A E 5] 1.00000 | 1.00000 | 0.00000 | 0.00000
SITC8 7|e} AzZAIF 1.00000 | 1.00000 | 0.00000 | 0.00000

STIC 39| 71 &1keiAoldiA| o] RAESA |45 AT B, F55
sl Hlwa wol gjAlofdilzie] wod] glojMe Ak & 53lEo]
ATk TSIAF7} ulelu2(-) 191 %] E3lel Z2EL 7&3‘5] 71
78 AR 35(248), 2l BAER] 8 559 B B RS Al
9])(287), Y+ 2 IAA FELH(333), H|F(2728<] A ;ﬂls’%)(%z) Z(682),
YA(683), EF1E(684) Solth TSI A7} -12} 1 Ale]Ql F5-2 Afef <
FHERE A9 © o5 2AFE(334), TALTE AWIH232), ¢, 7
E Y2 9 #FAEH(533) Toltk 3, TSIAIG7E S84+ 190 &4 =
o FES ok Ve dth<E 9> X,

o

)

Nl

2

]al
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HE-10. SM-3A[OIEIX|H TSI

2l GL XI&(SITC 3t 7|F)

1= Z2(STIC 3B 7|F) T oL

2012 2013 | 2012 | 2013
248 |ZVH8] 7pgek v g Heg 3= -1.00000 | -1.00000 | 0.00000 | 0.00000
287 :?E)DMW] wE e B4 % BYHEE -1.00000 | -1.00000 | 0.00000 | 0.00000
333 |9 B 9AA BEAf -1.00000 | -1.00000 | 0.00000 | 0.00000
562 |BB(27232] A Al -1.00000 | -1.00000 | 0.00000 | 0.00000
682 | -1.00000 | -1.00000 | 0.00000 | 0.00000
683 |94 -1.00000 | -1.00000 | 0.00000 | 0.00000
684 |LFH|FE -1.00000 | -1.00000 | 0.00000 | 0.00000
334 |59t IAHLGE AQ) L o5 ZAIE | -0.68526 | -0.82857 | 0.31474 | 0.17143
232 |, AT -0.55556 | -0.11111 | 0.44444 | 0.88889
533 |¢kE, HIE Ux 2 #AAER 0.52941 | 0.85714 | 0.47059 | 0.14286
71 |79 R ATREE 1.00000 | 1.00000 | 0.00000 | 0.00000
266 | Aol Agte A 1.00000 | 1.00000 | 0.00000 | 0.00000
512 |4, HE-9E 3 asd g 1.00000 | 1.00000 | 0.00000 | 0.00000
513 :zz;ljzj;; e wRAsE 1.00000 | 1.00000 | 0.00000 | 0.00000
516|718} $7)8E 1.00000 | 1.00000 | 0.00000 | 0.00000
522 | FIsRkAA, AkslkE B @29 1.00000 | 1.00000 | 0.00000 | 0.00000
523 | F71Ael 259 2 sl 1.00000 | 1.00000 | 0.00000 | 0.00000
571 |eE#e] FEA(LARIES A) 1.00000 | 1.00000 | 0.00000 | 0.00000
572 | Z=Ee] FPA(LAAES] A) 1.00000 | 1.00000 | 0.00000 | 0.00000
574 |oIEAlL 71er ZjollE| 29} of|FA] 4] 1.00000 | 1.00000 | 0.00000 | 0.00000
575 7]E]— Tl e LA ES] A) 1.00000 | 1.00000 | 0.00000 | 0.00000
597 |BERHIH 2 AR 1.00000 | 1.00000 | 0.00000 | 0.00000
598 |22l BAEA B2 SERAIE 1.00000 | 1.00000 | 0.00000 | 0.00000
629 |2 HAEA] 2 nFAFE 1.00000 | 1.00000 | 0.00000 | 0.00000
641 [Fo] B HA 1.00000 | 1.00000 | 0.00000 | 0.00000
651 |AdHAL 1.00000 | 1.00000 | 0.00000 | 0.00000
657 |57AL AE 2 HRAE 1.00000 | 1.00000 | 0.00000 | 0.00000
663 |2l HAEA] 2 BEAFE 1.00000 | 1.00000 | 0.00000 | 0.00000
673 | A Te vgETde BAPAAE 1.00000 | 1.00000 | 0.00000 | 0.00000
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=(STIC 32| 7|F)
2012 2013 2012 2013

674 1.00000 | 1.00000 | 0.00000 | 0.00000

679 |A7ke] FH, |z g FFIIad} FH 1.00000 | 1.00000 | 0.00000 | 0.00000

694 1.00000 | 1.00000 | 0.00000 | 0.00000

699 |22 HAIEA] k2 HlEEAlL AlF 0.00000 | 1.00000 | 1.00000 | 0.00000

713 | €8] HAIEA] 2 U FAE|E 9 BHESE| 1.00000 | 1.00000 | 0.00000 | 0.00000

716 |E2] BYAERA] ke SAA7IFA] 2 2 FEE| 1.00000 | 1.00000 | 0.00000 | 0.00000

723 | EEFANE A 1.00000 | 1.00000 | 0.00000 | 0.00000

EL 7 71417 ol ] HA|ER] ke
728 | Lon° TEFZIAPIE S 2 A1 952 0000 | 1.00000 | 0,00000 | 0.00000
(<) ™

741 |71 2 7R, 2] WAlER] e B HEE | 1.00000 | 1.00000 | 0.00000 | 0.00000

x| L olele] Hx Fy| s Ak ¢
743 ;ﬁ];] 194 8, 7] 1 00000 | 1.00000 | 0.00000 | 0.00000
Lo

1A HAEEA B g AR 2 F

744 1.00000 | 1.00000 | 0.00000 | 0.00000

I:IEIL‘

2] "gAER] 9o H|A 714 VAR FRE 1
749 jﬂ; =] e M1 Tl = 21100000 | 1.00000 | 0.00000 | 0.00000
771 |2 BAER] ek AEr] 2 REE 1.00000 | 1.00000 | 0.00000 | 0.00000
772 | A71E 2 AN, B g, HEE717] 1.00000 | 1.00000 | 0.00000 | 0.00000
778 |2e] HAIEA] 2 AV7A 2 AR 1.00000 | 1.00000 | 0.00000 | 0.00000
781 |58AFear 2 7|ERe] AleF 1.00000 | 1.00000 | 0.00000 | 0.00000

784 (722,781,782 'R 783% ApFe] FEF % F455| 1.00000 | 1.00000 | 0.00000 | 0.00000

786 |E#YE] 2 AnlEHYY 1.00000 | 1.00000 | 0.00000 | 0.00000

793 |Auk HE @ BRoizn 1.00000 | 1.00000 | 0.00000 | 0.00000
] HAIE X 0}_‘%%34’ 74/\,_3./\4 ZA)7 1:%1

874 :jl B g Ak 24 A 1.00000 | 1.00000 | 0.00000 | 0.00000
o

893 |ge] HAERgke Zekr gAY BF 1.00000 | 1.00000 | 0.00000 | 0.00000




S

T M2 A2

8l
=

-

H

e

1o

326 |

A~
T

=

[

=

= O
[

A%
f333) 18]

[

a7
o] %A E(334)
%

o] e F5o|

=
=

[¢]

=

2
o]
4 32

=

J

78

) Az 7Rk A

pis

=
=i
=
=

O X
a7l o

4714
A<l)

i}ﬁ

L

}

Is]
“

)
o

o} 9

| 7F&
o] ZA)
iy

o]

Q
2%

A

iR

=

o]
=

5% A 3
3l
o]
=1
=

o

] 7
Joll) UreRd wksl o]
=3
)
Bk

=

=

=

=
=

A
fak=
A 2])

=
Qe

]

BIPINE:

o] L 471 ZHE 317

)
tul

1A E7F 22 tide] 2 5 Slvk A, 2Fdu] o]

[e)

S}
2o o

o=

=
R

SITC 5%+ 7]

[e)
F(333)E A(33301) FR(33302), A9} o

3T
==

=
=

olt}. o

A

oj
&+

o

"
H

)

ox

+

. 71

, 7K
)(33421)

)(33411)
n

=

i
3

0]
=
X

o <=
T

=

T+

=137
F-
E

(

FEle] A

2 FEe] A, g HAEA
1-1(33442), A17A5(33451), &2

= O
[e)
Q7

ey

&

H33419), 5K

R

o

d B=

A

1%
=

=i
=

1+

A
(33429, SF(33441), 7 2 &

AL AEAE(33412), 7]EP



[
e
i)

4o
12
-+
i
HT
1x
njo

sasgz ox ge 2 | 327

E
S

ror

AFAI9)(33452), 18]2433453), 7IEREE, Ve 2 2] BAEA]

oro =z
B

H-11.

SMXYe| £

ZA|#(33459) Solck

2532

MEFSHE(SITC 1249 ~5EH)

SITC et

SITC 2ctg|

SITC 3ctg)

SITC 5gtg|

W
o
2
o,

% 2

iy U
i
%

i Ho
i)

AL 73
ol oJe}

= 1

0]’14 74] <

3214

2121598
321227 Er

322119%k

32212v}AEk

32219€}A 1;:1' R ElTo) kgAY a
3022182k o) ghzrer
322223 A%H ¢k

322313 A5kR] o] HEE

3223285 A3 EEr

325“%,7
Bl 14 gg
H]—/H 23 . B8 7]_01_%

325012932
325028H3 A
3250355

Rl

334,
S| Ozﬂ—\-’- =i
4 22
SHAIS

3339 9 9%
FEAH

3330146
333029945

3344}
AHHLFE Al 2
olsel ZAIF

334117 K353
334127 EHFH A EA S

334197|EM g2 - A F20] 7
\ﬁ/\]gx]olo

o
=

FAFAFLAA/TH
BRI ERT A=
334207 | Rl A o) 22
BT AT
3344155

U Z GGG
334512076

IS EHAAAA)
3345318] 2~

334597]E]—rr§]—° 7]E}T?ru1%a]né]}\]gxl

LA E

e

)




328 | siguson Mo Hes

-1, A%
SITC | SITC
|:}o [:|.o
1ois | il SITC 3&t) SITC 5&49)
3351147412
335128k, vlolaR T A, AR e
$ERAEeIE L vl VERRE
3352148 Agh BEERS SRIA 4L =)
7Iele] FEd EHE
3352201
3344, 3353578
ARAF | 3359 YAIER] R (3352434
2 AE | o] ARtE 2 |33525 9 BAER e e @R B RS R
=4 #HEeA TR
3 AIE 335319
33532 XA
335418 frol B ERV B E = A B A RS,
3FEA Ao e3E
Az, 33528 F=2 A
ity 33543u) =B 27 B} A (A AokREA
! O LEREAE 2T E
54
342 dglTEg 9 Fek .
343747k~
34411023
718 Afrte 2
) 34471k ﬂrofo > annzaga
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An Empirical Study on the Effect of Collaboration between
Strategic Partners in Shipbuilding and Marine Industry On

the Knowledge Transfer
- Focused on the Moderating Effects of Cultural Similarity-

*
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Abstract: It is known that knowledge transfer has been recognized as one
of the major factors for success of collaboration between supplier and
demander.

The main goal of this study is to investigate how cultural similarity can
play moderating roles among the variables identified in this research. In this
research, for 98 firms in Korean shipbuilding and marine industry, it has
studied the collaboration between conglomerate & small and medium
enterprises influencing the knowledge transfer.

The analysis result has shown that strategic agreement, organizational fit,

communication and procedural justice among variables for collaboration
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between strategic partners has influenced positively to the knowledge transfer.
Following the cultural similarity, it has been verified that there is a
meaningful difference in the course connecting cooperation and knowledge
transfer.
Also, it will require cultural similarity between knowledge transfer have
moderating effects on the knowledge transfer including strategic acceptance

and through relationship between corporations.

Key words: Collaboration between Strategic Partners, Korean Shipbuilding
and Marine industry, Knowledge transfer, Cultural similarity.

Organizational fit
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™ 2P Solide] tigk 713594 dFe] g w eV Hat S
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< FHaslsl] e AlFEE 7Hte 2 AFge]Ed(McCann and Ferry,
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=4, FHo|ZoA Barney(1991)2] AF179H4 (resource based view)©]
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2 3% AR 71952 A 55 FESte WS RASoF dtta 5
Zet(Mahoney and Pandian, 1992). @& o| 2 A7 o] &
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UIA|, Fo] 24 IAIA F-(relation view)S 5.3+ A¢le] 71 737
AHIFEN S ik Azl §EE Ak e
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structure)2He A& W3] Q12ghe Zlolth
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= o] A 1 Foslta B, o] Wby o|(strategic agreement)ZFal

el 2155, 2003).

oZ o

_—

Ad

2) XX X3HA

=1

i

ZA7F Y UESFAA FEY 7IHE e A 7PY e
eV Mg 7] 5 shuR 7dEE o] $ith(Lorange & Roos, 1993; Mohr &
Spekman, 1994).

2 AFME gEY 7|YE 7+ 22A 4 (organizational fit)= 124
ol tA|e} Aol A HeMde ALt P&, ZEA| 2 E35) oAbER 2B
A T WA 25 S oM AR etk

=
Z2) AgA)e] FH7t EolALE £7)9] 7lolls 2B &

ol
K

25l

F



shdielel &2 mEy|eizio] sl Kolol ol @y | 341

AAZF A42] A Aok g F 719 1t
7t AESFE F 71 S 7] olsiF = 3
Ghosal, 1998; Presutti et al., 2007). ©2}A]
oS 2lo] G Qe A4S A
3L, FsARHAY 718FoR o R g
Chan, 2008).

AR SEURE 22X JHAY] SR AR
Aol F83F Blo] Htk Kanter(1994) = 7]& 2 Ao Hebdo
o, & FEY] FEs Aslele] dEUYS 758 4 vk BSlth mg
AFH(2001)9] Aol AeF AgHde] FEHA e 50l Fa3F aglo
H FEA0® o At o] soRivke A Wela St

o] H3peol AAAL] T %
o}zIt(Larson,1992; Tsai and

Ag7gel ol ik 14g7t
FHalEE FEe Eop

o[X]A] EthChow and

r ol
offt

HE

¢

i

O_Qll.l
e
Ko

i

Jo
o
rlo
pie

o)

¢

=

_

3) HRUYAHo|H

ZAZE ol 2o At 71E AFEAAN AFUACIMC] ARk G
A5 73zEo] ghtiLorange & Roos, 1993; Doz & Hamel, 1998; Child &
Faulkner, 1998).

SR I S ol 2 A1 5 ¥ 240
YEX ] 34 S| (formation stage)ol] F= Y-S nXE L4852,
7%%‘45‘“0]4191: 222 VES A g4 e 58 1 |59 JEdA #
YN T FEY 7|HE 7te] Fez8at A AEH e I3k

MAE ololehn B 4 gtk ¥ AFNE 247 He =] A
go] i Aol ol AR HEW It dY vEL A Aol FTHe F3= nIA|
e R

AxEa% ol el A d(procedural Justice)> 7AA| AHAE 71
7352 TGl A dtike] WA G-E(acceptance)ol] 24 F3Fe vX=



342 | siguson Moo Hes

adlom 7)E ZA9e
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Ao A4 AHES Foln ol &g 20 A2 4 rke Ace ey v
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B 7HHL A
A2 | zm | 2| 08 wst| 7 | 0845
FEUA | gay | A= 3.885| 777 o]
e L 0.827
= .
ZH;’] 0.834 |2.565| 902
_o/];\} Oziﬂ
é;g 0.913 —o—]x—:lo 0.918
T
53; 0.885
%";]glr 43} | 0.865
=23 o ﬁfgl
A= | 0895 F | 088
o Ew
2 | 0824
[<]
;§§ 0.953
k=] =3 =]
;jlglﬂji S | 0821 3774 632 Eg 0.889
AlS= Z|Al | =R)A)
5y | 0851 S |2
A}A o [ =4 2.173 | .806
ofe] | 0.955 e | Az | 0879
J 3 ol 7LA] Z_]r_g_ S o)
%qL ‘j;H;}° 0832 13749| 842 ° ZO]‘T 0.858
[ 1_9_ 0.844 <.
B 24 | 0.867
= | (.828 a4
jﬁﬁj KMO i& : 0.842
FEH o] KMO =% : 0.823




2 A= AMOS 18.0< ©]-83lo] < 4>9} o] 4H Bl
oA QolBAS Axlagitt N Al egle] geld QoliA Al s
] RMR, RMSEA7} tha: 7] vehstont the 71EA1E2 el o 4
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X?=623.354, df=523, x¥df=1.191, RMR=0.054, RMSEA=0.025, GFI=0.925, AGFI=0.901,
NFI=0.924, CFI=0.946
P(0.001:*# P(0.01:*, P(0.05:*
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0.245(t=2.972)

X2=623.354, df=523, x*/cf=1.191, RMR=0.054, RMSEA=0.025,
GFI=0.925, AGFI=0.901, NF\ 0.924, CFI=0.948
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The Effect of the Fry Releasing Program with the
Application of Spatial Panel Models
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Abstract: The primary purpose of the Fry Releasing Program (FRP)
designed by the central government is to construct enlarge fishery resources.
While diverse ex-ante analyses on the impact of the program have been done,
the exact impact after the program termination has never been considered.
The main purpose of the present study is to analyze the ex-post impact of
the FRP utilizing the data with respect to fishery production and recreational
fishing. This study pays particular attention to spatial dependency of our
dependent variable. This study applies spatial panel models that lessen the
statistical problems of externality and omitted variable bias such as volume
of marine resources. This study found that the FRP possesses spatial
dependency and the effect of the FRP was positively evaluated in both fishery

production and recreational fishing.
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