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A Study on the Influencing Factors of Marine Pollution

Control Manpower in Korea Coast Guard

Jeong, Jae Heon

Department of International Commerce & Maritime Administation Graduate

School of Korea Maritime & Ocean University

Abstract

The purpose of this study is to identify the influencing factors to
determine the proper size of pollution control manpower in Korea Coast
Guard, who are in charge of marine pollution control services which are
becoming more important these days due to the increasing magnitude of
marine pollution disasters and as disaster response services. Manpower
management in an organization is an important issue, and the preparation of
the criteria for calculating the proper size of the manpower is essential. For
this reason, while there have not been any studies or efforts of Korea Coast
Guard in this matter so far, the authors experimentally developed a standard
model for calculating the proper manpower size, in order to suggest the
proper manpower size for marine pollution control within Korea Coast Guard
in order to realize marine pollution control services. For this reason, the
authors reviewed existing studies related to manpower sizes in order to review
the proposed criteria for the manpower size and overviewed the theories on
the method to estimate the demands for manpower. Then, the authors

analyzed the factors that could statistically be quantified for marine pollution

_iX_
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control services and the functional relationship between these factors and the
manpower for pollution control, using an empirical and quantitative manner
using regression analysis model that calculates the factors for determining the
manpower and extracts the manpower calculation model based on the result
of such an analysis. For this study, the data from 2004 to 2016, totaling to 13

years, were analyzed.

The result of the study showed that the influencing factors to determine
an appropriate size of the manpower included the number of marine pollution
events, number of reported complaints related to marine environment, and
number of pollution control ships, and number of oil skimmeres. The number
of marine pollution events meant the number of incidents where actual oil or
other waste material spelt from a vessel or a ground facility leaked into the
sea, due to a maritime accident, negligence, deliberate actions, or damages.
The number of reported complaints related to marine environment means the
number of marine pollution reports from the field witnesses or the person
who committed the act, received by the situation room or the Department of
Marine Pollution Control in a Coast Guard Station, which is a field response
organization. The number of pollution control ship is equipped with equipment
for the reponse of marine pollution accidents. The number of oil skimmer is

equipment to recover oil in case of marine pollution accident.

The result of the influencing factors of manpower for marine pollution
control in Korea Coast Guard using the calculation model for the pollution
control manpower for Korea Coast Guard showed that the standard manpower
size was 418.15 persons. Compared to the average size of the manpower from
2004 to 2016, which was 268.38, it indicates that the manpower size is still
149.76 short of the proper size of 418.15. It is also clear that, compared to
the legal manpower size for pollution control in 2016, which was 324, the

agency still needs 96.14 more persons to be manned properly.
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Based on these findings, Korea Coast Guard should design the national

control system in order to strengthen the four independent variables that

affect the marine pollution control personnel.

This implication of this study is that a standard manpower size calculation

model for pollution control manpower was developed, while there have been

scarcely any studies on the proper manpower size for marine pollution control

for Korea Coast Guard so far. Therefore, it is difficult to assume that all of

the results of this study were valid, and it is the hope of the authors that

the experimental study may be used as an opportunity for follow up studies in

the future.

KEY WORDS: Marine Pollution 3f &F<
Pollution Control Manpower —®#|Q19;
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2 100klo]e tid e dAtnE 1040 B3R §&%S 2514.6k =
AA =% 3769.6kNH] 67%2] Hl&<S AA|staL AtHTable 3.1). ©] &
3 FEFS 20149 1€ HAYS A5 foliE g E VEFEALL S
Z3e Ao Qo)|AE F&8 899k E A Yt 2,897k E AF A 247
Aol eAALE ¢F899kl &) QFEHo] A FE=HUAZ] WEo] FX
7} &3t A2 A THFg. 3.D.
Table 3.1 QA7 ¥WrAI AL 2 &=
o (o] o
7 % A | e | HEOHS | KO | KL, | 100k
| A 1,234 1,128 69 10 17 10
A
(12~16) -
=kl 3,796.9 914 210.4 173.2 807.3 2,514.6
A 253 226 17 6 3 1
* 12
=k 418.7 18.3 54.0 90.6 140.6 115.2
A 252 230 13 1 6 2
* 13
kD) 635.0 15.0 39.2 14.3 319.3 247.2
A F 215 196 10 1 3 5
14
=k 2,001.4 15.0 24.4 25.0 100.8 1,836.2
A 250 231 15 1 1 2
* 15
=k 464.1 21.6 48.3 25.3 52.9 316.0
A F 264 245 14 1 4 0
* 16
FZH kD) 2777 215 445 18.0 193.7 0
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A%k A7 70173 02 57%0)14S AA|sta o o2 3ol 255

FEF 44 side] o {FEFS 3112KkE WA F=F
37699k thH] 82% = 7} & M| &S AR I thgo] RF7L 9%,
& 7% ¢o 2 UERGTHFig. 3.3). Al 22 AAASE Qg e
249 e FRI M 2 9F S edATE F7HE A Al s
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Table 3.2 sjFedArar AE A HZY

7 & 7 A g | B | 2o | B & | g

A T 1,234 255 701 59 163 56
A

=3 kD 3,796.9 3,112.1 336 61.6 284.2 3

A = 253 33 171 12 27 10
> 12

FETH KD 418.7 297.7 93.2 0.6 26.3 0.9

4l - 252 46 158 10 30 8
> 13

= k) 635.0 463.2 164.0 17 6.0 0.1

A = 215 35 124 10 29 17
> 14

FE3H kD 2,001.4 1,939.6 22.0 2.3 36.7 0.8

4l = 250 61 127 10 35 17
> 15

FEH kD 464.1 233.3 26.6 17 201.5 10

A T 264 80 121 17 42 4
* 16

= kD) 2717.7 178.3 30.2 55.3 13.7 0.2

EA]: N FH 22 (2016)
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Ay 3t th(Table 3.3).
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Table 3.3 sl o Wi LA
A u
+ B A ]
EA | BEA | =24 | o A | e
A & 1234 | 1036 | 150 123 397 | 366 | 147 | 51
Al
42|k | 37969 | 26095 | 1617 | 544 | 1121 | 826 |11845| 29
A & 253 222 48 32 66 76 2% 5
' 12
4ZeHkl) | 4187 | 3833 | 2219 | 10 56 | 1548 | 346 | 08
A F | 252 202 2% 12 77 87 42 8
" 13
42k | 6350 | 4743 | 4389 | 29 178 | 147 | 1606 | 0.1
A | 25 165 21 30 54 60 33 17
" 14
42k | 20014 | 10958 | 7857 | 384 | 413 | 2304 | 9048 | 08
A F | 20 214 21 25 91 77 19 17
" 15
SZeHK) | 4641 | 4584 | 1214 | 9.8 218 | 3054 | 47 | 10
A F | 264 233 34 24 109 66 27 4
" 16
4Zek) | 2777 | 1977 | 491 2.3 256 | 1207 | 798 | 02
=4 3 ¢4 27 (2016)
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4 AYFLAAL iEEE B

2012~2016%d Afolo] A E G AAE LHdEHS A9 EH(Table
3.4, 715 g Ararr 1,12170]a1, F 3,359.5k7F FE&=H o dA A
1,2347 thHl 91%, AA §=F] 88%E IHFES A1 on, #H 7
Eo] 994l 231kl #%, 71Et Fsi&E"o] 1470 206.28kl 2 ERT
(Table 3.4).

7 T AT FELIEALVE 408oE HAYAAST 1,234 tin
33%(4087)E AAstaL oy, FEFS tFES TaE AAFET

3769.9kl th®] 3359.5kl 2 88%= =x&}a JvkFig 3.6, Fig 3.7).

Table 3.4 sfjFesd WisEdd TYAS

2w A A= W18 | o
~ Al 2 %2 & 9A4ns|gs| @D 22

A = 1,234 1,121 283 408 205 225 99 14
7 =% (k) | 3,796.9 | 3,359.5 | 2,127.5 | 663.2 451.1 117.7 | 231.1 | 206.28
, A T 253 224 64 66 43 51 27 2
. FE(kl) | 4187 365.0 66.6 64.0 205.8 28.6 53.0 0.7
, A - 252 221 51 79 45 46 27 4
. FZE% (k) | 635.0 488.5 382.5 81.4 6.2 18.4 143.4 3.1
) A - 215 201 58 74 25 44 11 3
. FZ&=%(kl) | 2,001.4 | 1,996.4 | 1,407.9 | 378.6 165.1 44.8 0.6 4.4
, A T 250 229 53 82 47 47 18 3
. =% (kl) | 464.1 262.70 157.2 76.5 75 21.5 3.4 198
, A = 264 246 57 107 45 37 16 2
10 FEH(k) 277.7 246.90 113.3 62.7 66.5 4.4 30.7 0.08

=
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Table 3.10 3]k @AT F2E bAoA RE 2272
s nuxg 472
FopAR AR | A RAL | A4S 1000k o] 4
AepgATAes | sgaag | RSO e
ZA): 42
Table 3.11 YAt ARE S g
A % 2 9 o 2 29 77
1 A3 S (HF=4, 786%) B-C 1,700kl ‘97.4.3 " 4.12
2 AT (FZA, 4,0601%) B-C+ 623kl ‘03.12.23 “ 12.29
3 A7FVE(F=H, 160=) B-C+ 37.5k “05.11.24 " 1.27
4 GA-P13(F4 A, 704E) B-A+ 33.774Kkl ‘06.7.23 ~ 7.26
5 o] AT B E S (24, 146,848F) A 12,547k ‘07.12.7 ~ * 08.10.10
6 | Ao 2B (HFEA, 496E) B-C+ 38.557kl 10.8.13 7 8.20
7 ol A E(BFHEA, 2,955%) B-C# 34.5k ©12.8.28 © 9.17
8 AF155EHEA, 8,4618) MF 120, ©F132kI €13.10.15 " 10.18
o lamigsEEE PER | s
10 | Fol4ts(HZA, 164,169E) < 5 1,025k ‘14.2.1 ~ 3.28
11 | 78" vy d5(3EA, 884208 B-C# 237kl “14.2.15 " 2.18
12 | | BEiXs(AH oA, 21,6118) B-C+ 335.2kl *14.12.28~" 15.1.5
13 | LA I S(RFA-EE, 3,5258) B-C % 38kl “16.4.16~4.25
e D e
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Table 3.12 si/d7]1 53] Hx ol 93 AT H A%
- ExTF S v T
A = L4y
371 (k) 22,500 28,780 11,507 17,273 (+) 6,280
37153 & (kl)

S = Al 3l 73 & s 5104 ¢

A 28,780 10,875 632 13,729 3,544
& = 388 388 0 0 0
5 3l 1,336 388 158 790 0
x 3} 1,130 494 79 348 209
o F 4,273 1025 0 2416 832
4= 499 459 0 40 0
= X 1,041 626 158 209 48
5 <t 111 111 0 0 0
o 4k 877 364 0 480 33
B ¥ 423 423 0 0 0
Ef <t 1,592 648 0 873 71
3 g 1,713 573 158 919 63
o 1,842 775 0 882 185
< 4t 5,011 1139 0 2892 980
5 4k 3,515 1175 0 1280 1060
9 904 288 0 616 0
T 9 1,679 534 0 1082 63
Al F 877 491 0 386 0
AL 1,054 459 79 516 0
FE 8 8 0 0 0
w5 507 507 0 0 0
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Table 3.13 sl 4 &A FRYAE BF IZ
4| 2g | #E 920 [ [ asg
2 . 2 AT
A5 AT ER RS 2 2 | 83 8A | Ay o ¥ALFS
T ((kmn)| A | A% N
A | 20% 8,037 4,140 | 359.1 | 3,029 | 84,417
%z | 1124 | 140 | 400 |#bo]=24l| 180 | 120 | 66 | 1806 | '93.08.31
53] | 1054 | 140 | 389 |#ol==ul| 180 | 120 | 66 | 1,535 | ‘92.12.04
=g | 954 |140| 328 |sol==ul| 180 | 120 | 66 | 1535 | ‘92.12.04
oo | 13EA[147] 300 |ALneAA| 100 | 30 | 88 | 1750 | %960418
| 1534 [450 | 400 | mejAl | 280 | 37.0 | 227 | 4,425 | 97.09.30
@ | 154 | 150 | 420 | HejA | 200 | 19.0 | 157 | 4250 | ‘03.12.27
wx 2054 300 700 | HelAl | 280 | 37.2 | 232 | 5330 | 99.09.30
e | 100
24+ | 834 | 150 | 300 2| 8 | 5500 | ‘15.12.29
tea | 50
wel | 354 | 150 400 | HelAl | 200 | 19.0 | 150 | 4884 | ‘05.10. 3
-
et | 6574 150 | 500 | TEA ] w00 | 53 faee | 5713 | 10023
] BelA | 280 ‘
Be | 2154 | 450 | 500 370 | 231 | 5330 | ‘02.03.12
g2z |20
17 | 19574 | 450 | 500 | mejAl | 280 | 37.0 | 225 | 5350 | ‘99.07.10
1657 | 450 | 600 | 22{Al | 280 | 368 | 227 | 4,525 | ‘97.09.30
= 5F, 9
T L o2m 150 | 300 X*f;g;;i"* 200 | 56 | 170 | 5713 | ‘11.10.07
1854 450 | 300 | =4 | 280 | 37.0 | 209 | 5350 | ‘99.07.10
R4 WmE | 100
757 | 150 | 300 2 | 8 | 4953 | ‘131230
Hzz | 50
A9 | 1254 | 147 | 300 [A2ueiA| 100 | 30 | 88 | 3,398 | #96.04.18
9 | 254 [150| 300 | melA | 200 | 183 | 157 | 4,770 | ‘04.07.02
AF | 1754 | 150 | 500 | mejA | 200 | 183 | 158 | 4140 | ‘99.05.13
A ]
AAZ| 534 | 150 | 300 | $lo) | 200 | 56 | 174 | 4160 | ‘09.07.27
| &3
A4 AL EA
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Table 3.14 3| FE &4 <A€gHs &
A FES Yt - 7)%53 27

T8

AY | 8% | 99 | L% | AY | 2% | 99 | I
‘04 | 9,844 (67§59) 5,201 (3,1;45) 588 (ﬂ) 4,055 250
“05 | 10,034 (12?3) 5,830 (fzzli) 612 (2:; 3592 | -463
‘06 | 10,528 (i?% 6,271 (‘;‘.151) 665 (85%) 3,592 0
‘07 | 10,758 (2232 6,497 é?g) 669 (0%6) 3,592 0
‘08 | 10,977 (22.13) 6,716 (?3) 669 0 3,592 0
‘09 | 11,289 (32%82) 7,027 (Té) 670 (0}1) 3,592 0
10 | 10,199 E_lg%()’ 7377 ?g) 670 0 2,152 | -1440
‘11 | 10,519 gf% 7,720 (i‘.lg) 647 (-_3?.?21) 2,152 0
‘12 | 10,652 (11:_”;) 7,817 (1195) 647 0 2,183 31
“13 | 11,059 é(g) 7,891 (g ‘;) 654 (; 2,514 331
‘14| 11083 | ‘_1 )| 7T (g.i) 958 (‘9’4%4) 2,514 0
‘15 | 11582 (Tg) 8,077 (11?;)) 991 (:ﬁ) 2,514 0
‘16 | 11,717 (ﬁ’) 8,128 ((‘;’.E) 1,075 (88.%1) 2,514 0
E4: sFEEA
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Table 3.15 i FE2&A o] sFddA dHHT Fo] &
Aut - S Aol 3 PAAY A2

T 2

214 27
2004 205 0
2005 217 12(5.8%)
20064 255 38(17.5%)
2007 259 6(2.3%)
2008 259 0
2009 265 6(2.3%)
2010 275 10(3.7%)
2011 275 0
2012 280 5(1.8%)
2013 280 0
2014d 306 26(9.2%)
20159 316 10(3.1%)
20163 324 6(1.8%)
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