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A Study on the Safety Efficiency Analysis of the Ports

in South Korea Considering Port Casualties
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Abstract F

The purpose of this study is to clarify a safety efficiency of ports in South Korea considering
port casualties, The paper conducted a vector auto regression to analyze a cause-and-effect relation-
ship between latent factors and port casualties. Subsequently, the paper evaluated safety efficiency
for the ports using an undesirable outputs model. The results implied that the number of workers
in the shipping union had a statistical effect on the port casualties. In contrast, the number of
workers in the operators and working hours are unrelated to the port casualties, In addition, it
was found that Yeosu Gwangyang Port is the most safety efficiency port in South Korea. Based on
these results, this paper may provide various policy implications for port operators, developers, and
managers.
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gE AR A Slvks e & Sk HIEIXL7 |3 12 EMZEat
H 12, 2249t 0t KHsHKIG:C] 2 A A A
HEIXE|31728 240t SEAF
. SFAAA 0.428 0.485
i s=AT A ZRA() [1.787] [0.585]
0.529 -1.013
& 2=(_ : —
S [0.876] [-0.795] ANENA4=(-1) 0.014 0.173
. [0.181] [-0.651]
S e(2) 0.231 3.810
i (0.445) B3.474) ) 98k a, b, & A7 1%, 5%, 10% FEAA
-0.206 4.221° EARo g Soldele e
o 4 2=(_ . 1= Ta= =4
mEARD) 10.262] [2.539]
o -0.151 4,039
EEATED 1 s [2.295] Fowz 2zdrd d@ Fu A
2EAL(S) e o VARM BAATHE (F 149 2o Pz o=
0,009 0517 Appeb gk ASIAEE AAF 2, ARF 5lA R+
AT | rosi 1.756) Jg wor FAHCE folit Ao Uehgnt.
AR (2) e ot W, ez 2RAR F A AR 4
-U.5 Relvie} _ = _
o -0.114 1,055 AN F()e] dFFe] e FoE YET) olg
AR [:0.623] [2.730] A= 3 gz 22A5e) Gk A
-0.022 1.534 o [
S A2 (- : : A7 oF(+) IEE L(-)9 oA Y=
AN A (-4) 10.109] 5638 17190 whet ) 5G9 JAFAATE et
1 -0.124 1.362 e 4 7 Aok
AV | o (503 S AADES] VARM 24 AsE EFehE of
F) A a, b, & A% 1%, 5%, 10% N & oo o meAse She See A Qe

Aoz foldele e
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FIF
=

gub A AL BAL e Frolat ol 3
Sl BEAE el S A0 et
o SR, g AsAE SedAls ez
DEAGE B EYE AR 224 shed 2
AsApeleh. weby SRASE o
Aol froldt 9L vickn sk Aol
#Asia ek,

6

DERE

)

H 14, S2Zx 22Xt S0 XX
HE X7 |22y M2

AR S )
TE ey A A4
IR Y 2,021 30.158
S2A(-1) [-0.854] [1.298]
ez -0.021 4,015°
S2A(-2) [-0.118] (2.278]
PIECRE 0.806 9.701
SE2A(-3) [1.089] [-1.336]
- 0.287 -5.017¢
ZEAL(A4) [0.878] [1.563]
Pz -0.390 4,797
SE2A(-5) [-1.347] [1.6891
I -0.258 3.204
A [1.085] [1.370]
N -0.099 1,391
A2 :0.905] [1.299]
N 0.016 0.906
A=) [0.214] [1.202]
Al 0.120¢ -0.949
A4 [1.420] [(1.144)
} 0.083 -0.300
A4 (-
AT [1.291] [-0.477]

F) A8 a, b, o= 247 1%, %, 10% Gl
FAd0E fol4ee ey

2kl @ ek ARl VARM 243
e (® 159 2o 22A%Y B AeAGE
Fno P woil, FALCE folatA we

Aos Vet

E 15. Z22AlZtn} &9t xsHX=2|
HIE X7 S22 2MEat

T ZEAIZ A A
20,024 0.394

ZZAIZH-
RALCD [-0.078] [0.499]
o -0.106 -0.229
AR [-0.900] [-0.749]

F) AAA} a, b, = 242 1%, 5%, 10% FFolA
EAACRE foF e YEY
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AsAGE Zeld T
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Ak AIAE LEjsk Sl dvke) obd ZaAd 74 13
¥ 16. Undesirable Outputs 28 Z2AH|0|E{(2019E~20214)
2019 2020 2021
g | FEE L wqus L s T
S TR E | FalitEsE TR E | FalitEs TEE | feEiEE
22AF | B | AEAT | 225 | B | AdAE | 224F | EsE | AsAr
() (HR/T) () () (HR/T) () () (HR/T) ()
Fkek 7,101 468,995 17 7,012 411,197 18 6,719 442 801 34
SRk 2,576 157,737 8 2,487 152,228 13 2,412 158,291 4
&3 1,260 202,383 11 1,207 187,941 15 1,220 184,766 21
o4 - Zeks} 1,706 314,482 1,648 277,837 3 1,660 297,474
¥z3}s} 1,471 60,879 1,410 58,457 7 1,390 59,723
e - 1,409 113,201 1,415 106,847 5 1,448 116,876
wpaket 1,162 25,985 1,319 24,746 9 1,384 30,234 6
TAF - tfake 894 111,738 14 861 102,769 18 810 109,350 12
=g 687 28,060 12 669 26,616 14 665 27,480 15
Eal 729 34,511 13 700 31,014 7 709 31,678 8
A F3} 601 16,194 5 575 16,017 7 612 17,865 6
%A 7HA dEH ] BEEte WFE (1602 2) CCR 443}
i A [ex ] Eoly X =S| S
2ol AAsltt. T VARM 24 ¢llA gt gulgsolde walst 2 gute] e B
[e=koy AN = = 2= ok Xez|
AA AT FEFS v A= ZEASFE ARSI 218k 12} Undesirable Outputs R3S o]l B
A} - Zxakyl sho) >~ 2] AE]
ZHIFE B3 3 AsiAeR AAS AT Mo A8kt FRS1EH (Constant Retruns to
Z MN3PATLE Ay dlulo] Z=siAAHLS 1 -
71E AR ATE AvnE, dure] FgdHs Bt Scale, CRS)& 7}A43la &= Undesirable Outputs
Sl= T O] T aA] EBEE=ZES A 31 ©) -
shs tiEHel Ax2A weds AReskaL sl R23&o] CCR BA¥ FE27FH (Variable Returns
H o A olAd a8&AdL Yo a3} _
2 FeME o 284S F=7] si3ted to Scale, VRS)S 7F43}al &= Undesirable Outp
=18 SNA~E SR 2] A 3] OF3l A|A =
T A AE EEZ Jalo] o A uts B3] BCC BAS ZAlo astd] t} 7
[e] = =] =
e = A5 24 2HE wEeas Al Fduss 2
H o M= BAE) o]x]3) L-Als)l = B
2 AFoMe FAE, JIAF, 2 5 =W 2ARE AlLEIgon, SolNERe BEAE o)
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Undesirable Outputs 23 2] CCR #4243} A
B FLAS 20199 0.319, 20208 0.332, 2021
d 03472 Jebgth 20109 M &
e @Rk ofg - FF(1.0000 22 YERTeH,

o2 23FRH0.604), EAF - dAFEH0.460),
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=t TrdmEtEIR|, H40E M2

(0.645), T2 - th2kek(0.482), He - F718H0.323) FFe1.0000 0.2 YERGo™, O thFog A4k}
o wog Yy (0.605), A4} - tHAFEH0.541), AHF0.354) T2
2021 7 E&Fo A E guke ofg TOE YERT
H 17. Undesirable Outputs 28 CCR 2AZiul2019E~2021)
CCR
de gt ok -
Ca = o AERF
T HAT 0 Ol AlZ= 11 O AL 1
I RS FANEE

ket 0.254 4,556.8 0.0 14.0

A 0.231 1,720.3 0.0 7.0

4} 0.604 162.1 0.0 9.7

&l - Foks) 1.000 0.0 0.0 0.0

233} 0.153 1,140.7 0.0 5.6

2019 el - F28k 0.305 794.9 0.0 4.3
wprka) 0.082 1,021.0 0.0 5.8
A - sk 0.460 287.8 0.0 13.3
=¥ 0.148 534.8 0.0 11.8
=38 0.172 541.8 0.0 12,8

AT 0.098 513.2 0.0 4.9

SzEiy 0.319 - - -
ket 0.253 4,573 0.0 13.6
A 0.253 1,584 0.0 11.4
228} 0.645 92 0.0 13,0

&%= . FPops} 1,000 0 0.0 0.0

z3)3) 0.169 1,063 0.0 6.4

2020 Pl - G205} 0.323 781 0.0 3.8
vk 0.075 1,172 0.0 8.7
oA - ke 0.482 251 0.0 16.9
=¥t 0.158 511 0.0 13.7

TN 0.178 516 0.0 6.7

A F3} 0.111 480 0.0 6.8

kY 0.332 - -
Ak 0.273 4,248 0.0 23.6

A 0.354 1,529 0.0 0.3
4} 0.605 189 0.0 16.7

ol - sgoka} 1.000 0 0.0 0.0

xgkgt 0.170 1,057 0.0 6.6

B - G 0.346 796 0.0 42

2021 nlaka} 0.085 1215 0.0 5.3
e N 0.541 200 0.0 9.4
= ¥3 0.156 512 0.0 14.4

TN 0.172 532 0.0 7.3

AT 0.111 512 0.0 5.6

B 0.347 - - -




ofa= - FoFeke 371 (20193 ~2021d) 5 1.00
09 =& E&4S 7SI ol 1174 vt

23oy, Id BT HTE Hop 52 284S
Ho|i gt

A - ARk 20194 0,460, 20208 0,482, 20
21 05419 E&4L 7IS3en, id 2T
H Bt 2 5848 Kol Qi

olHZE 2019\ 0.231, 20208 0.253, 20219
0.354¢] BEAAE 7153t en, B&4d0] Ha F
AEe Ao vehth

37id 25 PFHEHY FHAl0] e e A
o, x3ke, 3y -G, v, 53, Feld
AFFoz Yepyitt,

Bk 20191 0,254, 2020 0.253, 20219

0.2739] &84S 7IEs9ed, 2% ¥ Ht}
1}
~

2848 Hola Qo
X3S 20199 0,153, 20208 0,169, 20214
0.170¢] &E&AL 7|E3¥er, 25 Ho Hu

S 28Ae Hola gt

g oo

=
o B2E4S Hola 9t
npaksle 2019\ 0,082, 20208 0.075, 2021\d
0.0859] &E&AS 7IEsI%eH, BF Hg Hr}

Exae 20199 0,148, 20200 0.158, 20214
0.1569] E&AS 7I83tden, BF T Ht
e 848 Holx o

=aake 20199 0.172, 2020 0.178, 20219
0.1729] &S 7153t%en, BF T Hu

= O [e]
e §8A48 Holal 9tk

AFge 20199 0.098, 20208 0,111, 20214
0.111¢] EZEAL 7E3dey, »5F HF Hu

S ae4de Hola o

CCR A& frRfoluds 7Hgsta 7] wE
o £F71EEeAPTEY FRASASES X
st gtk webAd R d vEs&S AAsa
Tr7led 5848 dobry] ffste] F7kE BCC
BAE ZlePstoint.

3) BCC #4143}

Undesirable Outputs 282] BCC ¥4 237 AA|
B &&A48 20199 0.701, 20208 0.727, 2021
| 077302 YEhgdt 20199 7P 2gFo=
EAE gvke H2k8H(1.000), o4 - 3343H1.000),
T4k - diAFEH(1.000), AF8H1.0000 2.2 UERGES
M, 2 tgog 22+840.885), EE3H0.665), &
330.043) T £22 e

20203 7H4 agFeor EAE gvke kgl
(1.000), &4F8H(1.000), 5 - FF(1.000),
Ak jakek(1,000), AFEH(1.0000 22 VeSO H
I ggog F80.779), H3E3H0.669), HE -
ZF780.607) 59 w2 VERTH

2021d 7Y 58408 #

o 1=
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X!

1
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ot

e 7P &

%4(1.000), <Mt
(1.000), &% - FF3H1.000), Ak - thAFH1.000),
AFE1.0000 22 Yehgten, I thgow 2k
(0.747), &3N%0.719), HE30.659) T To=
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A maAde Hro v Zo= Yehith W7HA] P EEAL HorEoh Sk, 2021
AHFe 20199 0.342, 20204 0.348, 20219 o ekd FaAo] m$ A Aow ey},
1.0000] E&AL 71230oH, 201995E 2020

H 18. Undesirable Outputs 28 BCC £AMZ1H20194~20214)

BCC
A=)
i KL 2= = A==
i w4 PXSETERTRE e e
T O E = T H}ﬂfii
Tk 1,000 0 0.0 0.0
A 0.342 1,451 0.0 4.4
4} 0.885 0 0.0 2.9
o4 - okt 1.000 0 0.0 0.0
xgst 0.352 0 190,167.3 3.4
2019 gy - %fﬁf‘f} 0.570 0 121,108.3 2.2
npakat 0.254 0 141,648.9 25
s R 1.000 0 0.0 0.0
=xg 0.665 0 11,350.6 7.2
A 0.643 0 16,237.3 8.3
A5 1.000 0 L5 0.0
Bt 0.701 - - -
Sk} 1,000 0.0 0.0 0.0
e 0.348 1,353.8 0.0 8.1
228} 1,000 0.0 0.0 0.0
o4 - 3okt 1.000 0.0 0.0 0.0
¥3ka} 0.384 0.0 161,307.1 3.1
2020 He - Fzig 0.607 0.0 114,137.1 1.1
upske} 0.210 0.0 172,813.3 4.8
e R 1.000 0.0 0.0 0.0
=xg 0.669 0.0 12,339.0 7.4
A 0.779 0.0 15,504.8 0.5
AT 1.000 0.0 1.2 0.0
Bt 0.727 - - .
k) 1,000 0.0 0.0 0.0
Sk 1,000 0.0 0.0 0.0
4} 0.747 69.3 0.0 11.0
o4 - okt 1.000 0.0 0.0 0.0
¥} 0.406 0.0 165,715.8 1.3
021 ey - Fx 0.647 0.0 124,037.0 0.2
upxke} 0.324 0.0 126,272.9 0.0
s R 1.000 0.0 0.0 0.0
=xg 0.659 0.0 14,876.0 7.4
A 0.719 0.0 24,758.5 0.0
A3 1.000 0.0 1.8 0.0
ki 0.773 - - -
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