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2 o E wRe BAUd BAe ddold HulY oo £44E VI BAFGoRA nEeHoR $URT Yt AdolY Hulde
detslel TEAL BAND & = Wb AASIA B CCR Bd) 24 Aol Maw 20049 2UHEES} 2000 FHEE A &
4oz ¢98 L5y Jbg MEeHoR 298 TEE $PY 207 FFE Juidth BCC RYel stE gART, $49Eo3d
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20024 ARERESE 20029 HASRTE ehdeh A7) ATelA MESHOD 9T Yk Hude TYasd v HEas 2

o) Hlm oy $Fol wal woks AL sfvlstel, fFAM] EAYE ek, wheb A wAY BEOR Aroly

HAIRO 1 BAY, BFY, ARTZEY, Aol Hrlded, 184

Abstract : The purpose of this paper is to conduct a comparative analysis of container terminal operation in Busan and Kwangyang port.
The research method used for this study is DEA(Data Envelopment Analysis) and among DEA methods CCR and BCC model has been
used. According to the results of CCR model Garmman in 2004 and Gamcheon in 2004 are found to be the most efficient terminals in the
sample and the inefficient terminals include Guwangyang Phase 2 terminal. Based on BCC model Gamcheon and Uam are identified as
the most efficient terminals in three consecutive vears including Garmman terminal in 2004. The inefficient terminals include New Gamman
in 2002 and Hutchison in 2002. The research findings show that inefficient terminals need to fully utilise their terminal facilities and
increase container throughput through effective marketing activities.

Key words : Busan Port, Kwangyang Port, DEA, Container Terminal Operation, Efficiency
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Table 1 DMU & Research Data

Container Terminal | ()Employees| ()Berth Length(m)] ()CY(&m) [(INo of G (O)TELE
Hitchison 2004 759 1474 647 13| 1,820,628
Shinstndae 2004 672 1,200 1,039 12| 1,982,308
Gerrren 2004 674 1,400 731 14| 2716083
New Garren 2004 332 86 308 7| 972786
Usm 2004 25 500 184 5/ 548,021
Garrchon 2004 186 600 148 4 57766
Gwang Fhase 12004 428 1,400 840 9| 1,019,007
Gwang Fhase 2 2004 240 1,150 533 6| 295564
Hutchison 2003 747 1,447 647 12| 1,584,429
Shinsundae 2003 690 1200 1,039 11| 1,786,112
Gerrren 2003 708 1,400 731 14| 2,546,391
New Garrrren 2003 324 826 308 7| 745544
Uam 2003 210 500 184 4| 533285
Garrchon 2003 186 600 148 4| 512240
Gwang Fhase 1 2003 228 1,400 840 9| 1,003,139
Gwang Prase 2 2003 240 1,150 533 6 181,703
Hutchison 2002 648 1,447 647 14| 1,534,589
Shinsundae 2002 661 1,200 1,039 11| 1528285
Garrmren 2002 706 1,400 731 12| 2261484
New Garman 2002 324 826 308 7| 481,182
Uam2002 210 500 184 4| 502,450
Garrchon 2002 186 600 148 4| 505959
Gwang Fhase 12002 428 1,400 840 8| 1,003,169
Gwang Phase 2 2002 240 1,150 533 8 77173
A8 SR T,

Table 2= A79 7|eFAE *% UrE}‘:HE}. Fabala) 3ok
3 Aoy gulde] FARI: Hd £ & 435 o).
Hi XA ol gnd of= WAL 7—}7—? 1066m9]r w33
m'e|th, gujde| Auld MEHAHAY HE 4= 8o
o Ad oy A FHL HudEz 2L Xo]E Ho|x glo
Hyt el a <11 TEUS|
Table 2 Statistics on Input/Output Data

Eployees |Berth Length(m)] CY(Xp7) | Noof GC TBk
Max 759 1474 1039 14| 2716088
Mn 186 500 148 4 77173
Average| 435.41667| 1066.5 553.75| 8.4583333| 1112054
sSD 21455223 352.7562898| 299.93572| 3.5352884{ 749935.77
3. o] 2
1. CCR 2% 24 &}

Table 3& CCR 239 ¥4 A& veldc) ggto] 2
o i3] B4 EWelgls 7b sl ARHRF(1.00)9 AR
F(1.00)7F 200439 7HE g&Adow 29EI 9 AHoR
Ve T g o E 2002 ARFRF(0.97), 2003 ZubR S
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Aty & TrEO g B4 shdo lE}E 7}14 skl o] &5E BCC =
T AT ol B Aad ot &&4 Fhe] 1.00% Eﬁ“lét 2002
9B B4 49 19 W EEA0E £95n ik HUNE W GRS 0004 GAES, 00 AALE, 2000 9
BFG 297 25 Ao WA FEY 297 BT BT 20039 SYRE, 0048 SUTF, P
EEA &2 20029004 2004 71ZEEet B 05 olete] A uvERgdth o] CCR E¥d vl3] @& o] Endo] £&%
8 A 2 o BEAe) R FFE FYY 1WA ¥ 0 29T UL VI 1 F LAY SHvFe
F2 uehdh ot Bggel 4% eeld Aol val AY  gE $5) v 39 9% Y 1eHeE 299n I
S BEFol wiS Brhs 22 vtk oAl e 20049 A Y HEEHoR 298 HEEe 20024 ARHRE
Adleld A3 VFEor FU4F 2dA FFo MA Zol  (063)9 2002 HAEEF(065), 2003d FF 12A067),
199m, 7Hlo|] of= ¢F 83 m HE7F vjg&HoF 8 20043 FY 12H4H0.68) wolth
Helcte Ae e, CCR 24 ¥4 Ans} vmaiy 728 Age BCC 2.3
Table 3ol BlE&HY eolde] 27 Rgaz 7R/ olME B3P 20 27k dRHos EHow 29N
e Tk ole JHE e84 or L9HT gle BHYdY ity #EFch a9y 3d A& 54T 284 H0HE
Edas g o= HE jMsol HEAE Gehig o AN 9ok FFG 204 5 Aveld Heldel 3y
2 E9 004Lﬂ HA &5 A EEA grol 07609 ¥ 3 A& oz Frhgee EFEa &4 fho] ERldite
OF EEAES 10022 =Avhd 27 F9H A8 1239, Ay AL B Axe AHAe EAs ANE &£ Jdoh ole
Zo] 177m, C/C 046ti+E ZAaAlAk it} BCC 239l 88 CCR 23] 4o o Agslvle dde]
22 guAdY fFEE 2AT 5 gAY Fuddy e 247 9 5 ok
Fe 24 Hujd 299 2845 =07 93 A7 7t
T3 84olt) Ao T HEEHORE $YFHIL Y= Table 4 Results of BCC Model
Eluljde F$ 7]& A8 S Fsl gd8-5e] Aoy A Excess | Excess Excess | Excess | Shortage
_ _ No. vy Score | Employees |Berth Length(m)| CY (X ) | Noof C/C | TBUs
ZdAE Toop & Fojtt. AT 37 A gt Hrd S1) ) s@ | s@ | sHn
Eol oAt 7o - - ol AAo o A 1 |Hutchison 2004 076 103.80 4951 100 000 0
T 2w AL AT A AE oY A Ao 584 2 |Shinsundae 2004 091 91.39 000[ 40256 000 0
Grol & 9L v Xz At wEk vid Aoy Ay 3 |Gamman 2004 1.00 0.00 0.00 000| 000 0
) ) 4 |New Gamman2004 [ 0.88 1.76 0.00 000 000 0
o] Z71%t Hujde AH¢ A 347 284 glol F71stn 5 |Uamz004 100 0,00 0.00 0.00| 000 0
o) 6 |Gamchon 2004 1.00 0.00 0.00 000] 000 0
2t 7 [Gwang Phase 12004] 060 1.52 18643 30147 0.00 0
8 |Gwang Phase 22004| 0.77 0.00 29125| 26507 065 252,202
9 |Hutchison 2003 073 127.30 7636| 46.71| 000 0
Table 3 Results of CCR Model 10 |Shinsundae 2003 0.88 144.45 250 436.30] 000 0
11| Gamman 2003 095 31.62 0.00 6.03] 000 0
Excess Excess Excess | Excess |Shortage 12 [New Gamman2003 | 0.76 0.00 0.00 1069 [ 034 0
No. DMy Score | Enployees |Berth Length(m)| CY(Xi,y) |[Noof GC| THE 13 {Uam 2003 1.00 0.00 0.00 0.00( 000 0
S(1) ) S(3) s@ | sH1) 14 |Gamchon 2003 1.00 0.00 0.00 000| o000 35,526
1 |Hutchison 2004 076 123.03 177.88 000| 046 0 15 |Gwang Phase 1 2003| 0.68 1.61 180.90 298.91 0.00 0
2 |Shinsundee 2004 | 085 80.28 000 35117| 000 0 1‘; ﬂaﬁg ”‘223222003 2; 222 29;'§2 263.3; gii 366'062
chison . R . . ..
3 _{Garrman 2004 10 000 000 000| 000 0 18 [Shinsundae 2002 078 98.10 000 38274 000 0
4 |New Garmen2004 | 0.85 408 200.71 000] 094 0 19 |Garmen 2002 0.99 128.63 15646 | 116.35| 000 0
5 |Uam2004 0.80 437 118.32 000| 118 0 20 |New Gamman 2002 | 0.63 0.00 000| 1852| o042 55,281
6 |Gamchon 2004 1.00 49.35 315.32 000| 1.16 0 21 |Uam2002 1.00 0.00 0.00 000| 000 30,835
7 |Gwang fhase 12004( 0.59 0.00 30189 2203| 006 0 22 |Gamchon 2002 1.00 0.00 0.00 000| 000 41,807
8 |Gwang Fhase 22004| 0.31 0.00 199.09 8334| 031 fo} 23 |Gwang Phase 12002 0.76 37.87 290.52 370.08 0.00 0
9 [Hutchison 2003 0.68 115.21 168.10 13.90 0.00 0 24 |Gwang Phase 22002 0.77 0.00 291.25 265.07 0.65 470,593
10 |Shinsundae 2003 0.84 13427 8370| 38388 000 0
11 |Gamman 2003 0.94 30.00 0.00 000 000 0
—_— — . .
12 |New Ganman 2003 | 0.65 26.07 153.83 000( 072 0 3- H-E ﬂgg(scale I:ffICIency) E_ﬁ
13 [uam2003 078 3147 115.14 000| 037 0
14 |Gamchon 2003 093 4615 294.87 000 100 0
15 |Gwang Phase 12003| 0.58 0.00 20719 21857 006 0 TE 584 5% U A& wj g sl A §FAALE
16 |Gwang Phase 22003| 0.19 0.00 122.40 5123 019 0 . - . - L
17 |Huitchison 2002 0.64 2.8 132.70 000 103 0 °of A% == A% AA e FEL vlush=d wol A
18 | Shinsundae 2002 0.72 94.12 7161 3%275| 000 0 £5= wolth o] CCR EYoA] doAle &3 84
19 |Garman 2002 0.97 124.62 19428 10144| 0.00 0 ) . _ _
20 [New Ganmen2002 | 042 16.83 99.28 000| o046 0 & BCC ZYoA A2d &5 715849 o2 v
21 |Uam2002 073 29.65 108.48 000| 035 0 ZonM AT 4 9}
22 |Garrchon 2002 0.9 4558 201.25 000| 107 0 . 6w .
23 |Gwang Phase 12002| 0.65 27.70 387.81 27294 0.00 0 :H'E'— EE’% O] 7]'7(0]' i:E_T: T 2004]’»_—‘;— 71:1"?.‘1“!‘(10000)
24| Gwang Fhese 22002] 0.08 0.00 5198] 2176] 008 0 ol I t&F oz 2004 A EHF(99.7%), 2004 FHA BT




(99.6%), 20031 ZARHRF(98.7%), 20021 & X &H-F(98%) =
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Table 5 Results of Scale Efficiency

No. DMU CCR BCC Scale

Score(%) | Score(%) [Efficiency (%)

1 |Hutchison 2004 75.7% 75.9% 997%

2 Shinsundae 2004 85.1% 91.3% 933%

3 |Gamman 2004 100.0% 100.0% 100.0%

4 |New Gamman 2004 85.0% 88.4% 962%

5 {Uam 2004 80.2% 100.0% 802%

6 |Gamchon 2004 99.6% 100.0% 996%

7 |Gwang Phase 12004 59.1% 68.6% 861%

8 [Gwang Phase 22004| 30.6% 77.5% 394%

9  |Hutchison 2003 68.1% 73.2% 930%

10 |Shinsundae 2003 83.7% 88.3% 94 8%

11 |Gamman 2003 93.8% 95.0% 98.7%

12  |New Gamman 2003 65.1% 75.5% 86.3%

13 |Uam 2003 78.0% 100.0% 780%

14 {Gamchon 2003 93.2% 100.0% 932%

15 |Gwang Phase 12003| 58.2% 67.8% 858%

16 |Gwang Phase 2 2003| 18.8% 77.5% 242%

17  |Hutchison 2002 63.8% 65.1% 98.0%

18 [Shinsundae 2002 71.6% 77.7% 922%

19 |Gamman 2002 97.1% 99.2% 979%

20 |New Gamman 2002 42.0% 63.2% 665%

21 |Uam 2002 73.5% 100.0% 735%

22 |Gamchon 2002 92.0% 100.0% 920%

23 |Gwang Phase 12002 64.6% 76.3% 848%

24 |Gwang Phase 2 2002 8.0% 77.5% 103%
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