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aglom A Al s st

ghH A F2dstE v gk 2] Wkt IRl A 917171 H A 9k AW st
of wet o712 33k A RSE WA|Etr] flate] A AL = ARSI A0 E o
A RASEL gtk A gh2ds)t gke] FH Rl o)kl T 247k~
&S Folaal AEE Aulet HE 1AlE AEA17]aL ok Aol A XA
247 s g A e low T A A e 25 HHehe dleAtY
T defgle] A&Ear Q) Aty Aedthe A Ax s dxshe
256l AHA R JFs 7T S onjeith Ay ow A2 dst
oA AZE X3 Mute] Axe dAl F53F dulolgh= 9714 whxl
b A S g 7AF Fo st 2 Aol sttt

A8 o] B ol A&7k gk Jidolel= oblthagenda)w At A AR 9 7}
2 ZAlelt o]2lgk FAIE At ] Hlste] wAAFS = A8 B 2pdol A
A71E 7188t oS 1997 d A& wE A 1E 2] A4 (Kyoto protocol) Zﬂxﬂi o]
go] itk ®3k 20159 129 1290l AXI =3 P eidare] B 23 F 195
o] ol ﬁﬂ?‘ﬂﬁ‘rﬂlxﬂo] 2] Y 4 (Paris agreement) Aefgto =a HA

74]# 178 tHAEAE AdErtate] opel FAlgtom wholsol Al H ]l
Tl A 2 L@r% O]ﬂﬂ] 2 A& 7Fs sk 7o) obAlthQ] Paris agreement
A B HE A etk ARS8 ZHA
T ol E]‘:i 0}7] ? 3H’\1 B2 I7ke] FAE o]F] Hojof st7] Wil A
T3 B 918 ti7](air) %j‘vt} of 3k YA 4=H(water) F--2 1A
th AR el JoA FHE o] A3 sk diy] FERg g4

AAA L] S| Y-S BEehs = A1 7191 UN= A AL ] -(International Maritime
Organazation : IMO)Ol A= 52 37 S} 7he-d] Au-S S8l sl FAEA 7} o] 53t
04 *g‘;ﬂﬁﬂe = AU & <9 (balast water)2] ©]%5-2 FA3FAL Atk A4S <]

d FE = AAAZE A &y ol sa Al et A ofol
Xﬂ’“ o= HgHo TN Aol it 7A7F o] FoH Aotk s F3t 3

4»

Ao
FAE WA ] flsto] A= AuHARZE G E A ko ES{)dte] 5457
wjiol] A28 Auke] HAzet 7)E duke] An|EhA|7} o] Fojd Hrgoltt
webA] AAARQD Az sEE 2 vyt 7SS wstel| of-§-sh=
ﬁ‘#% BAAE JA AT Favt 7] vl AU 2A7AAR] AHHg
4= A 2] 7| (ballast water management system; BWMS)2] =74 4= & 43l

A @,
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oF Xl?*}ﬂJ 71%-3H7 Wstol] tix st Auke i IMO
el o]ste] 7d g Zlolth. IMO9| 114 1 upel Azt o] tEARl Aol g
© Woke A d7)itere] o]itstea A 71(CO, emission) At} 422 o]
BWMSE Rzl Adutol st A}glo)t},

A8 o] Hooh A&Tbsd o]k btz oAl e 5] #A|7F ohth
AR O R T34 HE 2FdollA A7) 7] 53} 3 eke 19974 UE W Eo
A AR A3A wE 7)1 stgoF GAE 3] 9] A1 Kyoto protocol A A7}
sz ol
HAAA QD A ZA o] HEAWIAINT WELFA AA A= dF-AXTE
| SA7 A AFFE T8I Co, MEF 1, 29 =7 T3 v 3
=5 et Ft7] wiiel AEA EAVE 3 A H AT Avrt AlA
k717420131 3~202013) 0l ot =7tEo] AT vjE ko] AAA 247k~

o]

=

o

off v

s}

=79 o 14%°l EFsto] HA T2 obvt 2 A= A H o] mekeirh= Bt
WS Rl gtk o3k wEJAA AAE FAE SE5E A7 stA A
Paris agreementS A} &g O 24 At W37} o kD o] 72 7]E9] Kyoto
protocol & UIA|SIAL SHAE =58t 7IRkS wldstql 7] wito|th

Paris agreement™= A7 =73} 7= daro] B X gE F 1957 50] ofslar,
ol F7FE0 27 v 3 A vlEEe] oF 0%l o] 2 7] wijitoltt,
3 CO, IS 1, 29 =7H) T3 vl=o] Ao mA AAA St A
7138k Ao g wolt)

@4 AFds o] d ) diu]sto] A HitT| 2 e 2
< FEoE FASH] A8l AT W72 Aes 15T o =E Algetr] 9%k
HS Fgithes 51E AAsHTh
12& Adsh] Al F2l@ A 24 =7b7F =71 7] o W2k(intended nationally

determined contributions) S 2~2~% A3sle] vl 5 dvit) AdkE 7E EXE A& E
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1) #ARARE, “Al2ak =7k 7158t A-So T, iRl A, 2015, 12, p. 47.
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sha, S7b Ak AME, 4ERE 94 F3 52 JTAoR nushs

=Y
o
ol
o
fd
¥
o

59U S92 Sl @Ag ol d) dute] gk IAALS] Fs Akde] TR ol
Z(global stocktaking)= &3l A17]FA|A o] A&291 Wd B TS A aLskA
Hed Hxo ol 20231 ddd AAIEHA HTh

PGS T, AX=} v, AT Aol A A7) Fds AA Axl=
ME=Tg T34 @3 T84 AnE 9 574, 231, 7S (monitoring, reporting
and verification) A4S Q73 FHAT

A7 SRR B4 9GS A8 un 71 WS O A9 ©AAIT 9

e ZAAoRE oldEe S Z I =(internationally transferred mitigation
outcomes) & &3 FAFT (Fo] APEA Rl FH L QA= & vhdT FEe = A

AR PS4 122 RS BE W Aek oA A
9] 1ol i BPET RN A (water) ol v G AHE W

At

53] Y o] g ATt G IA T A EH o] 5] At
o= Q& F7hetar = Aolola] JEAQ oo m AAALS7F S G AE 9
sto] s3Eta ok dlE B0 FELEE At A B Sk dAf 2 g Sol
AAe aod e B0 WA E (bilge water), A Ero] AFE-E= QAWA]E R,
s o, o4 2 FAHE 57 55 5 dn

o] 7kl Al gafell FAFsh= Adutel ofal WA= RS} flPoEeE A
W o] wjEo] H o] k. MUk Adute] ehdatar 849 &3
< S8l Ak grell A 5= vigtE S weith vz A QW shES sk shd Eof
= FANE & =2 me 2 Fa, od we} FAFA o] oA #] 4 (rolling)
7} S7VeHAl ¥ 7] wiitell ol A WA|eH] sto] Adube] B MY BES
A8l HPF4E "ol i virke] oAl W7 e skt

ARty Aut 338 9d glolA e tEe EAGAIN S5 S A H
Al g o] FHolehs WS ¢har Qlth IMOoN A d sket <19 1>3) o] Azt
= Yt A steS okl d ¥ 2 vt viskES Ala ik, Bebe dhet sfictell
A2 Ay eE virtel] wiEetH A Asr Agbel A A 4 AEo] B
Ao o]gsHA Hrt oA wMiEE HFY= 7hde EXF AEAE wekst

| ¥
7] el = AALE] 7 eiAsHAl S ATk
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stz oket TETPN

[N
U By Sz
79l s oo st
< & Loading ballast water Ballast tanks full
at source port during voyage
® B3 ©
B o o @ viet
5 e
E‘l’% OC)I-OH loading -\_1-434/\
mHa{A cargo o oT
coT g ) glo| &t
HH* Q S o BA i
= «, ' Discharging ballast water ” -, <z Ballast tanks empty
& at destination port 4 \‘/ , during voyage

Z}&: Rich Brad, The Battle Over Ballast Water, Coastal Review Online, 2013. 9.
http://www.coastalreview.org

< 1 MYHEYEE Soff siYFM=0| 0|Sdsh= 2

2. Mutmsis Bajgo}

AR YFE T3l olEate AFAE ThE SFAE A S e BE
A&t @219l 3] %k ¢ A (marine pathogens)7} 3+7 % A= tlF5 1 gty &
8] s ol Bare vk glovt welolA Heldo] By sy A7t At
BHEFE T3l sl R e F = el A&t felE S
T Ade BUAD oA ¢ Y Al(emerging marine pathogens)©] 91>
A AA AL k) o)W A s P FAYE AYE et SFH S,
WA B9, ] WA, BdA I B WA dolEE 55 WSAA Y
A=) JAAA & SFHG D AFA A FIFE wAA Ak

A& S0 vx9] A9 2uE Wi dEFY D] (European Zebra Mussel)”}

F 520 °F40% Aol AA A AujAS] wehEnt oyt Wi 3¢

il
TE Yol BAE BAAF7] witel 19891dF-H 2000 7kA] B X H]-§- o

L -
N

ol

2) J. Hwang, S.Y. Park, SS. Suh, M. Park, S. Lee, & TK Lee, Efficient detection of pathogen virus
in sand dabs, Paralichthys olivaceus using loop-mediated isothermal amplification (LAMP), Acta
Oceanologica Sinica, Volume 35, Issue 8, August 2016, p. 44.

3) ol&h, “SlFHLA Ak B @ A|xd s 71, e GAEr| e, 2014, 4.
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Z7h759~109 225 AHATh =
T HAE FA8] 918l 2008 &

eS|

=
TFRe] AF Aol £a2 AAh FE-S 19820 Hlsule] 7} Aubg e

59]

defo] ol== Edo] URTEY

ole]at ] a|AlESe] wAISte] uwel M09 k3 B 5.9 Y 5] (Marine
Environment Protection Committee; MEPC)ol| A o] A 2 t}F-o] %] 7] A1 &5FA T 1988
5 9%01] 7H451 X1]26Q MEPCOHH 7H‘Jr‘ﬂr7} “OEHQ_OH HjE == A e o]

;{Uéé}ﬂ olo] ¥l AW AFS AL o] FA
F L o] 3 =27k AFH A3} IMOIA 2004 2

F(International Convention for the Control and Management of

H| B2 5o EH‘ E%
e 593 A4S &%
of Autg g e
Ships’ Ballast Water and Sediments, 2004)< | &3} = it}

17be] FH A gofo] wE Y] 98k @710 2 A FAALS|E= 3070 o4k 39
= H)E B AEgFo] AAA AEE] 35% o] T5EW 1495 HEEY]
2 ks AU <X 1>3 o] 2016 9¥ 8 AH=7} soHAZ ok H]
FAE MO0l e8] Aapd o w N 3514% 2 F5E6H] Ho] 20174
99 8dof WgE o go|t}o)

Y
AL

of. Mu
Ol

bins) mlo

H

CE > MUTYS BeHof uIEEI)

EEN pSf=X=] EEN pSf=X=]
wie | e |35 MR | wm | wew | BRS| P
2t{o} 2009.1.15 46 0.00 Lto|x|zlot | 2005.10.13 | 865 0.08
QtElT*O} 2008.12.19 | 10,047 0.89 29|o] 2007.3.29 | 16,405 | 1.46
LHpTA 2007.5.11 856 0.08 ohstel= 2009.12.10 | 12,012 | 1.07

HatE 2010.4.14 | 2,510 0.22 Helezie volx | 2005.8.30 | 1,158 | 0.10
FHetct 2010.4.8 2,925 0.26 Alofl2tzl2 | 2007.11.21| 1,020 0.09
|

Forzie 2010.2.2 1,112 0.10 =Hols 2008.4.15 150 0.01
J=0lelot | 2010.6.28 | 1,354 0.12 25[Ql 2005.9.14 | 2,762 | 0.25
OFE 2007.5.18 | 1,016 0.09 280E 2009.11.24 | 2,730 | 0.24
=g 2008.9.24 | 5,792 0.62 Al2lot 2005.9.2 47 0.00

4) o], “AuE P FA 4", BNKFAH 6, 2016. 9, p. 3.

5) ClassNK, "&&419] At 3)4> (Ballast Water) X244 GAE 913+ AWA 2ol dstef«,
Nippon Kaiji Kyokai, 2011, p. 1.

6) MarEx, “Ballast Water Convention to Enter into Force in 2017, The Maritime Executive, 2016. 9. 8.
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EO]"} »dy7] & AAs] flE FEE 23
%= ) A(ballast tank)ol] =o] 7}5 A=A 7] dol st= Aol U
FE wES o AAGFAY FeAF dag A=

X1%77}Xl IMO HF591S w2 BWMS7E A3 33 Aulg 4= | =
A ki QlE AEAC AR F Qe AlFo|th <F 4>8) o] IypEE
k=2l BWMS S <lAlEe] 167012 718 Har 714 MW A= HE 5
E9] 39.02%°) dNF3c} o2 97lo] FAAES VAL e IE
23 Jom A7p Autalgo A AAIAR A5 7ML = Fe] A9l

A7
I 27He) eSS W2 AlES AT 5 Ak

N
vk
rlr
12
2
091 <>9Ji o:

rtl2

I

o

A
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e & 2 g

<E 4> 2714 IMO %/ZE4°1 BWMS

=7} SOUHZE HIS
= 16 39.02%
5= 2 4.88%
4= 9 21.95%
E=((o] 3 7.32%
=2 6 14.63%
ag|a 1 2.44%
Hate 2 4.88%
Hiot3 1 2.44%
ot=2|7} 1 2.44%
A 41 100%

L5 IMOQ016)°1 4 F&38lo] A=} 2HA]

H Saroll A AakE= HF IMO 59 BWMSS] S8 <& 5591 22t} 33

UJrE”d 167 Al35o] HEFH o= IMOS] 54l& okt S-2lvete] BWMSZF A9
AASHA Al AEsHA | AL Z27HA A HEel o7k Weo] g =W

AEe] 2455 J83E 918l 2007 120 ARk Al S A g skal o]
o] IMO9] A wWslol wel 20141 3L 9 7H 45131 2015 4L EN% A A5k
o ZX F7}7]1 39l S| g Elr] sl ol 1 Heg Ay JdF 3 J49g

Sk L] 4
o= vl A &g A7 o AAAGe] AEEA HAh 28a 2013%3%151 2
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<E 5> 829 IMO %Z£°l BWMS
HEZd 7lE s IMO &¢I
O 7| 71=2401(MEPC 54, 2006.3)
Electro-CleenTM (F)HE22| ) zapyx| £Z22I(MEPC 58, 2008.10
- o o= 7|=20l(MEPC 56, 2007.7)
NK-03 BlueBallast (RAAON| o) zap 2Z221(MEPC 59, 2009.7)
i oo O KRIMAZ(UV) J1=220l(MEPC 57, 2008.4)
GloEn-PatrolTM (F)H-HH0H | ) gy 2[Z 22l (MEPC 60, 2010.3)
o | © REIM2=UY) 7220l (MEPC 59, 2009.7)
EcoBallastTM BHESE(F) | ;) gy HZ20l(MEPC 60, 2010.3)
® HM7| =28l (Electrolysis) |7|12&2(MEPC60, 2010.3)
0 (=
HiBallastTM BMHESU(F) | ) zaima)/zey HZL0l(MEPC62. 2011.7)
0 Zaj=o} 72201 (MEPCB0, 2010.3)
5 = ,
ARA PLASMA BWTS 24415 | ) by /ziey HZ 2ol (MEPCST, 2010.9)
O ol 71220l (MEPCB1, 2010.9)
AMZETON (= o :
PurimarTM &88SE(F) | 5 za1xx| HZ 2ol (MEPC2. 2011.7)
O HM7|2s (KA |7l=ael(MEPCE2, 2011.7)
FZE Tl ,
Neo-PurimarTM &838E(F) | o) zamx)/zey HZ 2ol (MEPCE3, 2012.3)
AquaStarTM BWMS/M O M7l 71220l (MEPCB1, 2010.9)
() ofFoo|elix| @ Zhax HZ 2ol (MEPCE3, 2012.3)
e | @ FTIES 7220l (MEPCE3, 2012.3)
Smart Ballast STX 288 | 5 =sixix 5Z&0l(MEPC64. 2012.10)
. s O H7|Es 7220l (MEPCE3, 2012.3)
EcoGuardianTM (F)2EMS | o) zapxix mey 2Z20l (MEPCES5, 2013.5)
~ O H7|23 712201 (MEPCE4, 2012.10)
MARINOMATE (F)ACIEIRH | o) zapgx| £Z22l(MEPCE7, 2014.10)
o o= 7|220l(MEPCB5, 2013.5)
i(= ,
BlueZoneTM HE8(F) | o) xapmx HZ 2ol (MEPC67. 2014.10)
] - O ol 72201 (MEPCS, 2015.2)
ECS-HYCHLORTM REISZ2 | o) = amix) /mey HZ 2ol (MEPCB9. 2016.4)
] - O okE=ol 71289 (MEPCES, 2015.2)
NK-Cl BlueBallast A0 | o) zapyx| 2Z22l(MEPCES, 2016.4)
ECS-HYCHEMTM O okE=Ql 712591 (MEPCES, 2015.2)
SR @ ZsiaA HZ 20l (MEPCT0. 2016.10)
A SRR, u R e d el W] g AAAA A7 Suer 2016, 11, p. 8.
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=
d 1400
o
H | 1200 Cayman Islands
fl\- 1000 Scale: 7,000,000 USD thousand
= France
4 oo
X}
o
=
600
(%)
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200 China Karez, Republic of Nt
Poland
. @
— Iy y
Germany
200 T T 1
-40 20 40 60
x| 257 FEMTE%)
<% 2> Z7tE MEHHS89) & HE =

o wAE

A(UN Comtrade Database)ZS ©|
floating structures)?} HS842121(2H 2

apparatus for filtering or purifying water)S

BWMS+ o} A qE 317 A5E0]

Sate] A

2R

FEe19)

HE o] HST =7} ¢

gkl A A,

7] wjizol &y

232 557 Al (Harmonized System, HS 20127]55) & UN 9%
T HS89(X1H}, Ships, boats and
Machinery and
. HS8421219] RE AHEo

|
TFEHI Qe

BWMS7} A&l f=0]7] wiitol| o] §7/9 B3-S &3t
BWMS:E a3 =717F 5213 A% 9o IMOdA #&-3F Anj7|&S 2 A
T glon w3k vl 8ok ] t(United States Coast Guard; USCG)9] 7|+S 4k
72 5 JrA0] thekalr] wji-o|th. UN Comtradeol A #]&-%= Holg o] A~E o]
&3ote] <3 6>3 o] 97 =7te] V|2AR] FEFY @SS AT
<E 6> FL 718 4F F&£3Y
(S HAde)
= ME 20114 20124 20134 20144 20154
HS842121 361,365 381,503 506,418 621,069 662,459
== HS89 43,625,095 38,819,904 28,681,232 25,202,442 28,794,779
A AE 1,898,388,400 | 2,048,782,200 | 2,209,007,280 | 2,342,343,011 | 2,281,855,922
HS842121 99,312 96,997 84,304 113,823 103,523
Hol3 | HS89 1,951,633 424,875 603,060 792,695 560,929
A AE 111,902,281 105,892,855 110,421,736 110,748,921 94,618,711




Ra|Ltat =M MutEEHS XMIHR| +E2FM 24 199

=7} oE 20114 20124 20134 20144 20154
HS842121 1,121,762 1,186,586 1,270,880 1,267,845 1,093,666
=2 |HS89 4,242,571 5,084,445 4,642,302 5,425,285 5,750,117
FA|ALZ 1,482,202,274 | 1,410,129,633 | 1,450,950,921 | 1,498,157,778 | 1,331,193,671
HS842121 6,188 3,222 11,702 12,385 23,129
a2|A | HS89 100,382 161,549 113,216 171,467 172,152
HMHMZ 33,377,039 | 35,151,146 | 36,261,644 | 35755371 | 28,289,237
HS842121 178,608 175,461 147,547 125,474 110,575
= |HS89 26,054,791| 22,229,715| 15,383,770 | 12,913,707 | 11,406,561
T aE 823,183,759 | 798,620,023 | 715,097,244 | 690,217,466 | 624,873,508
HS842121 277,549 257,816 328,348 378,393 456,196
= | HS89 54,133,104 | 37,828429| 35,869,754 | 38,339,918| 38,434,210
T aE 655,208,898 | 547,864,448 | 559,618,659 | 573,074,773 | 526,900,733
HS842121 340,838 263,265 262,777 313,421 279,736
Hgdat= | HS89 2,323,091 2,146,932 1,740,088 2,205,157 3,833,678
AME 530,575,759 | 554,677,907 | 571,246,855 | 571,347,642 | 471,957,653
HS842121 17,161 35,686 29,458 61,926 68,765
=gjo] |HS89 1,498,773 1,322,611 1,381,849 1,424,820 1,252,402
A ALZ 160,409,821 | 160,952,207 | 155,350,653 | 144,611,290 | 104,800,055
HS842121 23,897 46,988 35,069 27,803 19,481
eol=Zal5} | HS89 166,401 102,471 119,942 138,379 211,716
M A 107,946,318 |  98,872,228| 95,111,631| 90,612,104 | 69,631,083
HS842121 6,818,012 6,659,751 7,200,017 8,007,147 7,627,474
HAMA | HS89 192,443,763 | 159,590,226 | 148,421,985 | 138,415,282 | 146,864,928
A ALZ 18,077,986,104 | 18,364,576,876 | 18,864,055,146 | 18,866,319,713 | 16,346,668,440

T8 7P AE FETYE AIPHTER TS <3 7> o] ALt
412015\ 7= 02 HS8421219] FEAlr&o] 7MY 2 w7k Hdolth 54
o] A9 AAA A1HE 14.33851%S SRl glom ths- o7 Fo] 8.68517%
olw -}t ¢ 5.98096% A FE&S zhal gk

ole} whHol HS8Y(HEhe FEH &2 AAA A9l 26.16977% HEshaL

[l 32

{0

(e

f
‘I‘
Al

]

lt

O

o

il
o
A8
7
o}

] 5014
A 72l 391524% E3}ShA| T HS842121-2
= Mol

= Ut Fare) A RR 19.60630%S A AL
%242+4] ¢] A A (hull)ol] 3351 HS89(X h 3}
HS842121(BWMS &
q_l—_ =] o]r/]-
AlA 1914

ShElo

1

ATE <3E 5>9] Ao w}
] A+ (Ship equipment)©]]
4y 52 Gt AR A BAY
35 Bl o3| YEhb=t HS89>

OO O
NS FrEs

<> Y
=3}
Hol31



Fael A 2AME AGAEAY Frede =, dE, @5, S50 AUt
AN F Aol Al ZAARIT LIS 241 ) A E e 24
B & o 7170 AEshaL vk 2 A 27| £33k BWMS HA] Al
AH4e Bl A0FE FANT Ak AoR f5 4 AT

KE > F2 271Y AIZHKH
=7} o= 20114 20124 20134 20144 20154

=o HS89 2.20458% | 3.18094% | 3.12777% | 3.91957% | 3.91524%
B HS842121 | 16.45292% | 17.81727% | 17.65107% | 15.83392% | 14.33851%
~ HS89 22.66901% | 24.32474% | 19.32411% | 18.20785% | 19.60630%
&= HS842121| 5.30015% | 5.72849% | 7.03357% | 7.75643% | 8.68517%
e HS89 28.12931% | 23.70347% | 24.16741% | 27.69919% | 26.16977%
. HS842121 | 4.07082% | 3.87126% | 4.56038% | 4.72569% | 5.98096%
Hiziake HS89 1.20715% | 1.34528% | 1.17239% | 1.59315% | 2.61034%
HS842121| 4.99908% | 3.95308% | 3.64967% | 3.91427% | 3.66748%

o HS89 13.63891% | 13.92925% | 10.36489% | 9.32968% | 7.76670%
HS842121 | 2.61965% | 2.63465% | 2.04926% | 1.56703% | 1.44969%

colg HS89 1.01413% | 0.26623% | 0.40631% | 0.57269% | 0.38194%
HS842121 | 1.45661% | 1.45647% | 1.17089% | 1.42152% | 1.35724%

=2lo] HS89 0.77881% | 0.82875% | 0.93103% | 1.02938% | 0.85276%
HS842121| 0.256170% | 0.53585% | 0.40914% | 0.77338% | 0.90154%

A HS89 0.05216% | 0.09496% | 0.07628% | 0.12388% | 0.11722%
HS842121| 0.09076% | 0.04838% | 0.16253% | 0.16467% | 0.30323%

otz HS89 0.08647% | 0.06421% | 0.08081% | 0.09997% | 0.14416%
HS842121| 0.35050% | 0.70555% | 0.48707% | 0.34723% | 0.26641%

2. BA|H| 29| X|

=+ Aol M= 97K =7k HSS421219] A9 s AEFoEN A4HE
o} {Sjl— 2= olth AT waw o ualo A 71 AAE 9l AEL Mulo)
o @ =7k A FEelA E—Xé ] o] AAEkE HlSo] AAl WA =
01]*1 rele] o] SRz 1% U vl Aok} Tk A W99 24
sk W Q1 AATH] L-9-9](Revealed Comparative Advantage : RCA) &A1 A%} 2274
AR1e A A1 Aol Y ololth




Balassa(1965)100¢] RCA A== AA| QA &A1 54 A5 F5=0] 2
A8h= a2 ST s FEAA T dE FE0] AAEE vlSARe 9 H]
E2 AE FEF Y -9 E ddshE A REX I o] 110 39 &
7he] EARAFE] Hlal 971 gl A oR A3 £ 9l o]} W& RCA X

AV o2 AAH WS-
AA 7= AAAFAA S BAHE Vel AR ARSI 71d % 02 RCA

= thest ol T& 4 vk

, (Xik/ TXEk) (Xik/Xi)
RCAR="ren ) — (TX K TX)
S RCA ik = i AE 2] AR 99
Xi=imgZF4Ed
Xik=i= 9 kA3 o ¥ A A
TX = AAAA 2] F4=
TXk= MAAAY kFEFZN

2= == ol
T=E

o

71 2AQ FEAFY] F9E 2FEd UE-S vR o E RCA w413 A9 <
o} 2ol =&t B A3 HAukHS89)e 7ol = $-eutEtrl 20154 7o
2 81189624 2] 2.031779F A S Aol & Ho|wA FAQl HA-9E
A JE AoE Bz

A5 BWMSOl| 3ld3hi= HS8421219] -0l = 20159 S 7|Fo2 dlup=rt
23448154 7P Hlal9-915 Kolal glom g-2uete] A-9-o] FAH 49 A]
T 1.855545 AL At pefuEtet Hls2dk ] H a9 E Helal e =
7t 593 w29o], vldet=rt Zh7; 1.76073, 1.40622, 12702624 HE ©]o]
H L9-91 & ZEaL gl o] ¢f whiol] Forat U39 A -%-oll= 712} 0.62218, 0.37924
=24 Hlag el sidsta gl

el 7b gk vpep 2ol 20161 @A AlAINA 7HE B2 16719 IMO
F5<9 BWMSE H {3 o= B76tal 59 AlFos By uzt 179 A

Fol AAFH Wrkaie] v)shA BWMSIIAE AFE WolFa gk ol RS A5
Q) g Te AR Wk, w2slo], MAE Fo| o] et gl
Aol th

HS8421215-7= w4 521%H BWMS he ofn]ahA] ghi=t} dubaQl 2
sl 43 2]7d=](Machinery and apparatus for filtering or purifying water)& 2|73

i)
)
Jfot

lo

it

10) Bela Balassa, “Trade Liberalisation and “Revealed” Comparative Advantage”, 7The Manchester School,
Vol. 33, No. 2, 1965, pp. 9~123.
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719 BWMSE Y #sl= A% 7= 4y &
Aeo] 7] fleiAE B Ve HEAH T JIS Hlé Aolt}, 187] HH%
Aubg g FAe] Aol AW ADFE HS821215-F72] @ 7eS 7FAaL 3l
= I7he Bk G gE5S @ seAe] =k

<E 8 F2 I7IE 4F2 dAlH| 1P

=7t g 20114 20124 20134 20144 20154
- HS842121 0.50472 | 0.561348 | 0.60064 | 0.62474 | 0.62218
&3 HS89 2.16873 | 2.18039 | 1.65020 | 1.46654 | 1.40455
e HS842121 2.36318 | 2.62589 | 2.00030 | 2.42159 | 2.34481
HS89 1.6383b | 0.46171 | 0.69413 | 0.97560 | 0.65985
ol HS842121 2.00671 | 2.32040 | 2.29485 | 1.99397 | 1.76073
s HS89 0.26889 | 0.41492 | 0.40665 | 0.49359 | 0.48078
281 HS842121 0.49158 | 0.25276 | 0.84550 | 0.81614 | 1.75220
HS89 0.28252 | 0.49612 | 0.39682 | 0.65365 | 0.67733
o HS842121 0.57530 | 0.60585 | 0.54059 | 0.42833 | 0.37924
HS89 2.97329 | 3.20308 | 2.73423 | 2.55016 | 2.03177
st HS842121 1.32549 | 1.29768 | 1.53725 | 1.65575 | 1.85554
HS89 9.16910 | 7.94b562 | 8.14654 | 9.11891 | 8.11896
gzt HS842121 1.70331 | 1.30881 | 1.20522 | 1.29252 | 1.27026
HS89 0.41131 | 0.44540 | 0.38715 | 0.562607 | 0.90412
w29)0| HS842121 0.28366 | 0.61140 | 0.49681 | 1.00897 | 1.40622
HS89 0.87771 | 0.94561 | 1.13054 | 1.34295 | 1.33013
otzalst HS842121 0.58699 | 1.31050 | 0.96603 | 0.72296 | 0.59959
HS89 0.14481 | 0.11926 | 0.16028 | 0.20816 | 0.33842

FAMAH A 1.0 1.0 1.0 1.0 1.0

F7HA Q1 A S 98l F9 53X 9(Trade Specialization Index; TSI)= 2F&3F3)
t}, -9 E3}2 == Grubel and Lloyd(1975)] “AFIWl oA 4=7F Wy Ao
54 A4 ABAY TS S48k ARE o] &H L gtk

11) H. G. Grubel, & P. J. Lloyd, Intra-industry Ttade: the Theory and Measurement of International
Tiade in Diflerentiated Products, John Wiley and Sons, 1975.
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KE O F =271 HS8421212| RAESIX|F

(SH91: Hee)

=7} T 20114 20124 20134 20144 20154
TE 361,365 381,503 506,418 621,069 662,459
— ¢ 269,264 272,351 292,482 404,569 451,914
&= TS| 0.146 0.167 0.268 0.211 0.189
25 Fit Arkee Bzt Zat
TE 99,312 96,997 84,304 113,823 103,523
Biop3 R 58,481 41,961 28,119 31,605 31,007
TS| 0.259 0.396 0.500 0.565 0.539
doieel | yued | moed | Zoed | Eoed
% | 1,121,762 | 1,186,586 | 1,270,880 | 1,267,845 | 1,093,666
=o ) 218,144 207,043 232,206 282,468 243,519
e TS| 0.674 0.703 0.691 0.636 0.636
el | moesl | muesl | e | Eues
TE 6,188 3,222 11,702 12,385 23,129
eI 2 22,420 14,429 16,248 20,458 17,714
TS| -0.567 -0.635 -0.163 -0.246 0.133
Sohgel | Mo Bt Fat Bzt
TE 178,608 175,461 147,547 125,474 110,575
ol ¢ 134,505 139,565 126,840 129,876 129,445
=T TS| 0.141 0.114 0.075 -0.017 -0.079
Fat Bt Aet Fat Fat
TE 277,549 257,816 328,348 378,393 456,196
sz R 136,451 109,762 136,361 164,764 171,673
TS| 0.341 0.403 0.413 0.393 0.453
ool | g | ades | dued | ages
& | 340,838 263,265 262,777 313,421 279,736
ezt ) 68,893 82,173 82,996 96,741 92,905
TS| 0.664 0.524 0.520 0.528 0.501
mjesl | zoesl | muesl | Zoesl | mues
TE 17,161 35,686 29,458 61,926 68,76b
L 29)0] 2 50,491 41,784 40,271 66,719 54,460
TS| -0.493 -0.079 -0.155 -0.037 0.116
ke Bzt Bt Bzt Bzt
TE 23,897 46,988 35,069 27,803 19,481
obzals} ¢ 37,798 45,856 46,579 37,498 39,057
TS| -0.225 0.012 -0.141 -0.148 -0.334
25 Zat Aet Fat Aris]
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ABSTRACT

The Analysis on Export Competence of Ballast Water
Management System in Korean Shipbuilding

Sung-Kuk KIM -+ Yun-Seok HUR

The climate change has become one of the most important global issues that
require global responses. As one of the leading contributions to climate change,
greenhouse gas emissions and Ballast Water Management have attracted
growing attention from the international community. The International
Maritime Organization (IMO) received its mandate to regulate International
Convention for the Control and Management of Ships’ Ballast Water and
Sediments in 2004. The convention requires that every vessel must be
equipped Ballast Water Management System (BWMS) in 2017. Based on this
situation, this study aims to analyze the present state and data from the exports
of BWMS(HS842121). The results show that as the most leading country in the
field, Germany has the largest market share (14.33%), Revealed Comparative
Advantage (RCA) index 1.76, and Trade Specialization Index (TSI) 0.636 in the
world. The two other leading countries such as Denmark and Netherlands
follows the ability of Germany. The Korean market share of HS842121 shows
market share (5.98%) which is a bit bellow high compared to other countries.
However the RCA index (1.85) presents the state of comparative advantage.
In addition, Korea's TSI index (0.453) indicates that it is in the state of export
specialization. The Korean BWMS and Shipbuilding industry maintain the state
of export specialization. They are also in the state of import specialty. For Korea
to raise its export competitiveness and to ensure shipbuilding competitiveness,
it is necessary to intensify supporting systems and related policies.
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