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A Study on the government support policies for Ballast

Water Management System(BWMS) industry

Jeong Seob Moon

Graduate School of Management of Technology

Pukyong National University

Abstract

The International Maritime Organization (IMO) enacted the "Ballast W
ater Management Convention” in 2004 to reduce marine pollution, and aft
er it came into effect in 2017, vessels operating between nations are obli
ged to equip BWMS. It was decided to install a water treatment device.
Due to global climate change, emission regulations for water used on shi
ps are being tightened every year. Since the market was formed in 2004,
domestic manufacturer who makes Ballast water management system(BW
MS) have maintained a market share of over 50%, but recently, fierce co
mpetition has continued due to the growth of multinational companies suc
h as China and Europe. Most of the domestic companies concerned are c
omposed of relatively small and medium-sized enterprises and carry out
economic activities, so the environmental conditions are insufficient compa
red to large enterprises, and many support policies at the national level t

o make up for this.

= Vil -



In this study, in order to explore the case of support policy for comp
anies in the domestic BWMS market and to present the direction of polic
v development, theoretical research and empirical research based on previ
ous research were constructed in parallel. In the empirical analysis, AHP
analysis was conducted by dividing companies that sell BWMS, small-sc
ale companies that supply accessories to the BWMS companies, research
institutes related to the industry, and classification. Among BWMS sales
companies, technology development support is the most weighted, followe
d by financial support, sales channel support, productivity improvement s
upport, and human resources support. In the case of small-scale compani
es that supply accessories to the BWMS companies, financial support is t
he largest weighted value, followed by technology development support, h
uman resources support, sales channel support, and productivity improve
ment support. Research institutes related to the industry show weighted r
esults in the same order as small-scale companies that supply accessories
to the BWMS companies, and it is judged that policy research that can re
duce the difference between BWMS sales companies and policy research i
nstitutes 1S necessary.

The purpose of this study is to present the policy direction of efficie
nt cultivation of the Korean ship ballast water treatment equipment indus
try. Reflecting the policy recommendations presented based on the results
of this analysis, it is expected that more efficient development policies wi

II be established.
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(E 17) AHP &4 1&tA|

Level 1
ERL)
- _ A =
5 T | BWMS 1 FAE e gmamm
o) A9 | 9E A9
<= 4] W R W R W R W R W R
F844 0.350 1 0.265 2 0.360 1 0.319 1 0.392 1
7R | 0.274 2 0.383 1 0.243 2 0.304 2 0.234 2
AH XA 0.145 3 0.088 5 0.179 3 0.140 3 0.152 3
A=A Y 0.132 4 0.165 3 0.106 5 0.131 4 0.132 4
A
_ 0.100 5 0.099 4 0.112 4 0.106 5 0.091 5
249l
Total 1.0 1.0 1.0 1.0 1.0
ME 5.25 5.32 5.58 5.03 5.49
CI 0.12 0.08 0.15 0.12 0.12
CR 0.11 0.07 0.13 0.11 0.11

[W=7}%%], R=%¢%], ME= Max Eigenvalue, CI=Consistency Index, CR=Consis
tency Ratio]
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< u]- = 3 E g]
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(E 19 7|d&ed O 1 (BWMSEDHZ[Y) AHP 24{Z 1t

Level 1 Level 2 AA A A
A4 t5A | &9 &4 VA | =9 g7 | =9
Al A2 A 2 0.251 3 0.067 5
A=A Y 0.264 2 0.070 4
R Ao} = -9J 1 O = s
wEAe | 0265 2 RENESAE] 0.108 4 0029 | 13
NF7HAAF 0.376 1 0.100 3
71 0.336 1 14
A28l . 0.148 1
7))
7)< 70 gk
|71 0.383 ) - 0.342 2 0.131 2
] =
REEEE] 0.134 4 0.051 3
2nlE A E g
LN 0.138 3 0.053 7
RERES 0.335 1 0.029 12
887N A 0.302 2 0.027 14
SRR 0.088 5 2= 0.152 4 0.013 20
EERERE
) 0.211 3 0.019 18
=4
'y 0.149 4 0.025 15
WEA = ' '
S ¥ 0.362 1 0.06
#zA9 | 0165 | 3 EPTER ' 060 | 6
vk 8,
) 0.201 3 0.033 10
SRAY
F=A 9 0.238 2 0.048 9
A3 5 A 0.265 2 0.024 16
AN A 0.09 A E3s]o= 0.364 1 0.033 11
e ' A A E 0.219 3 0.020 17
=3 A 2 0.152 4 0.014 19
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o

719 Fed 2F2(RESEH $E719)9 AHP #4273 = <
<IH9>, <™ 10> vk FEAu] JFE7]99 desdd 194 vt
SAE AdRd, FEAAAEY, 0.360), 71N EALQREH, 0.243), 9
A4 @w9, 0.179), AAkg FEA DS, 0.112), A=A AG=S, 0.106)
To 2 UETH

(# 20) 7|¥ElE OF2(F58H| ©E71%) AHP =4 Z3}

Level 1 Level 2 AA A A
A4 tEA | =9 &4 VA | =9 g7 | =9
Al 25 A 2 0.259 ®) 0.093 3
Qe e LIAFA L 0.356 1 0.128 1
SEAE 0360 | T e =ga [ 0123 | 4 | 0044 | 8
NFH A= 0.262 2 0.094 2
717
0.376 1 0.091 4
AT A £
7)1
o273 0.345 2 0.084 5
717
. 0.243 2
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e A e
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Iz 0.179 3 Q1= kA 0.219 3 0.039 10
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HEAE ' '
7] = WA F
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TR
TFEAY 0.188 4 0.020 19
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(Z 21) 7|HEENE AHP =

AL 2 (28HAD

Level 2
H
~4 &4 ° s A7 B
1A A)
ot I o s B vt M B B P s M s
ANAAEFAY | 0267 [ 3 [ 0256 | 3 | 0270 | 2
=5 £9A=AL | 0299 | 1 | 0316 | 1 | 0402 | 1
neE AgREsAY | 0292 | 2 | 0117 | 4 [ 0168 | 3
Ned9A= | 0142 | 4 | 0312 | 2 | 0159 | 4
TIEE 0231 | 3 038 | 1 | 044 1
A7)l ) : 440
7N
2w 91 oy 0267 | 2 | 0344 2 | 0313 | 2
AZ x| ¢ 0216 | 4 0137 | 4 ] 0134 | 3
~nlE A E 7
Lan 0286 | 1 | 0.140 | 3 | 0112 | 4
NE 44 0295 | 2 0270 | 2 ] 033 | 1
g4 | 0306 | 1 | 0313 | 1 | 0297 | 2
SEEE e 0.211 3 10218 3 0.201 3
25 g
- 0188 | 4 | 0.199 | 4 | 0173 | 4
s
T
e 0406 | 1 | 0226 | 3 | 0236 | 2
Al
N MEA %
e Pyl 0331 | 210323 | 1 | 0191 | 4
nhA
‘ 0135 | 3 | 0219 | 4 | 0212 @ 3
THAY
TEAY 0128 | 4 | 0232 | 2 | 0360 | 1
) A A 0262 | 2 | 0242 | 3 | 0265 | 2
A =35 0353 | 1 | 0287 | 2 [ 0364 | 1
2 9] A A 0139 | 4 | 0307 | 1 [ 0219 | 3
TP A 0247 | 3 | 0165 | 4 | 0152 | 4

~

251 BWMS 719A1(2h e 284 A9EA 75 A dHelHs 4o
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(F 22) 7|9dE 081 (2E7|) AHP 24Z 1}
Level 1 Level 2 AA A A
A4 t5A | &9 &4 VA | =9 g7 | =9
R 0.256 3 0.086 4
+IdATA Y 0.316 1 0.128 2
R Ao} = -9J 1 o = “
wEAe | 0319 1 AEREESAE] 0.117 4 0.054 5
NFHAA = 0.312 2 0.051 6
71 0.380 1 134
A= . 0.13 1
7))
7)< 70 gk
1< 7 0.304 5 S 0.344 2 0.095 3
A =
REEEE] 0.137 4 0.041 10
>nlE 9 E g
AN, 0.140 3 0.034 12
HERR 0.27 2 0.046 3
g3 A 0.313 i 0.042 9
SEERE: 0.14 3 7] 4 0.218 3 0.0283 14
EERERE
) 0.199 4 0.024 18
¥4
'y 0.226 3 0.031 13
WEA = ' '
S ¥ 0.323 . 0.02
#H2AY | 0131 1 920 ' 025 17
vlAH |
) 0.219 4 0.028 16
1A
FZ=24 0.232 2 0.047 7
A A Ay 0.242 3 | 0028 | 15
SEAF E3s]o= 0.287 2 0.039 11
° : 0.106 g A A E 0.307 1 0.023 19
A = A % 0.165 4 | 0016 | 20
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(4=91, 0.316), 322183 A/MA (59, 0313) o2 Ve 319 559
o] 79, 1.3 E R FX(0.117), 2.320 Z2}A]1(0.137), 244V EAE g W F
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(2) 719 Feid 27203 5/A771) AHP 4 A3
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13>, <Z1¥14>9F 2l BWMS #ui7]le] Ade&dd 194 75 4
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12 459 54 Ul

(F 23) 7|ddefd OF2(NMa/e77|2H) AHP 2421}

Level 1 Level 2 AA A A
2 7VEA | =9 &4 7153 | &9 g7 | =9
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B2 | 0132 4 Rk, 0.236 2 0.031 13
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