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Abstract : Today, overall industry has been operated on the basis of information technology and has increased the investment on it. In

the logistics industry, the integrated material handling information network has become important more and more and the investment
on the informatization has been increased to operate efficiently. In the previous literature, most of the measures for the efficiency of
container terminals were the variables such as fixed assets of equipments. There has not been any research effort toward examining the
effect of informatization level on the efficiency. This work describes the importance on the efficiency evaluation considering the

informatization level to

in a container terminal and the relative efficiency level is measured using data envelopment analysis and

bootstrap.
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Table 4 DEA-CCR analysis for container terminals efficiency  th o] H28A4 AEE 4T 59 2 2E259] A
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dmu5.2, dmu82, dmul.3, dmu23, dmud.3, dmu5.3, dmu832. amB3 | dmud2, dmub2, dmu23, dmuss
Vel th FAHSE ALY Bs Ao Jus ¢SS g dmu6.3 dmud.2
A nH8RS A HEE DMUY &84 A57) HolAle dmu7.3 dmud.2
A E 4 Joh dmu2, dmu3, dmub, dmu7e] B E&X o2 &
gahs Ao YENow dmu7e vi$- Be ZeA o e oz AdolvEude] 842 s fl HA
Wl ®=3 dxd DEA B4Z2%E 2 ARt S1eEeE Rl tiete §Y 2 AEe k] RxiI vasHQl Aol
agHoz $9g3sla Uk YEnd o] S (Slacks)dts Sl 7 ZEloqEn]de] Hl&
&4 AEE ek o= 7 DMUS HE8A F52 o
Table 5 DEA-CCR analysis for container terminals efficiency = A% olx|2 vlelditlh CCREE 938 XA Jehd 7))
(input : facility variables + Informatization level) AARAT7} (H)ZFS JERE 249= 7 B9 @ AlZ g 2ol tis)
20054 20061 2007 Z} AgelHE v do] o] & F7MAIACF &g vt ()
oo | EER O E | omu | EEPOLE | pmu | Y| E Yetl = 255 4 dEevEvde] 445y 4 AE8AE
dmul.l | 10000 | 1 | dmul2 | 10000 | 1 | dmul3 | 1.0000 A Aok 3 ofn|sitt ¥ E &4 DMUS 24 &4 Wagh
dmu2.1 | 08407 | 15 | dmu22 | 08953 | 14 | dmu23 | 1.0000 I G843 ghe vuste] RoE Lo HEs&A AH
dmu3l | 08112 | 16 | dmu32 | 08025 | 17 | dmi33 | 07380 | 19| oyqeju)de] A7FSAS Lhebch
dmudl | 1.0000 | 1 dmuiLZ 10000 | 1 dmuiH 10000 | 1 CCR 2473 EHes 07de Hel vEeHel DMU
dmusd | 10000 [ 1 | dmus2 | 10000 | 1 | dmus3 | 1.0000 | 1
dmu6l | 07808 | 18 | dmu62 | 06676 | 22 | dmu63 | 06820 | 21| = WERY dmu3.3, dmu6.33 dmu7.3¢] N 7Fs S el
dmu7.1 | 06488 | 23 | dmu7.2 | 06343 | 24 | dmu7.3 | 0.7264 | 20 o 2 dmub.32 &84 o] 063302 TP 2= xR 5Y
dmusd | 10000 |1 | dmu82 | 10000 | 1 | dmu83 | 1.0000 | 1 S 5ol 9= Rz olAA= DMUS! dmud2s} H]mahed
FHaLvt BF AlEgAom Yl 2] ATy &
2 HlEeAd e A0S B4 8 F=AT Adrt 0% 68% EEAS EMATE 30%~80%°] AS dn|El=
38 AASATE FYeie] FFELHY AFEl L] F5o Aom UeEPdTh wEld gedow 293y s B9
A= A5 A8 15 o, vagdd DMU = ¥l o] 240] "o s Aol o= A2 DMUE Az
e ke A% FATE 2 HH FES AEL2Y g9 g849 DMUS 98 AAS Aurele 918 S gl
gl 27 S, Swh el B84 BEAS age 9 AT
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Table 7 Potential improvement of inefficiency container terminals

R ¥z 8+
pmu | 14 tu
iy o} ol = - -
SR TS | 2 | A e | aan | ee e
B
L‘;:O%k 500 |156,100| 18 | 385667 |140,000(211,753| 531,036 | 36.9
d?:l%u HIEZE | 369 109,033 14 | 284,650 | 94,181 |138,265| 531,036 | 36.9
A4

v | ~0.261]-0301|-0.261| -0.261 | -0.327 | -0.347 | 0.000 | 0.000

1,400 [500,000f 24 | 29,833 [131,857(103321| 71,874 | 60.8

dmu | g .

99,072 | 17 | 16,242 | 40,455 | 46,817 | 390,087 | 60.8

;EE 0.705 | -0.801 |-0.312| -0.455 | -0.693 | -0.546 | 4.427 | 0.000

==

t';—’:jo%k 2,300 (518,000 28 | 118965 |282,590(133,299| 393,576 | 74.9
d7m’%u EIEGE | 508 (122048| 21 | 20,008 | 49,837 | 57,675 | 480,551 | 74.9

iﬂ? 0.778 | -0.764 | -0.273| -0.831 | -0.823 | -0.567 | 0.221 | 0.000
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Table 8 Efficiency score and confidence interval of bootstrap

i S - 5% 95%
DMU 284 Hel o ] 2% 2%

284 Rakds 27 27
dmul.1l 1.0000 0.0000 | 1.0000 | 00000 | 1.0000 | 1.0000
dmu2.1 0.8408 00406 | 08002 | 00580 | 07045 | 0.8959
dmu3.1 0.8112 00203 | 07909 | 00138 | 07681 | 08136
dmud.1 1.0000 0.0000 | 1.0000 | 00000 | 1.0000 | 1.0000
dmub.1 1.0000 0.0000 | 1.0000 | 00000 | 1.0000 | 1.0000
dmu6.1 0.7808 00275 | 07533 | 00347 | 06960 | 08105
dmu7.1 0.6489 00079 | 06410 | 0009 | 06251 | 06568
dmu8.1 1.0000 0.0000 | 1.0000 | 00000 | 1.0000 | 1.0000
dmul.2 1.0000 0.0000 | 1.0000 | 00000 | 1.0000 | 1.0000
dmu2.2 0.8953 00335 | 08619 | 00361 | 08023 | 09214
dmu3.2 0.8025 00270 | 07755 | 00189 | 07443 | 0.8066
dmud.2 1.0000 0.0000 | 1.0000 | 00000 | 1.0000 | 1.0000
dmu5.2 1.0000 0.0000 | 1.0000 | 00000 | 1.0000 | 1.0000
dmu6.2 0.6676 00135 | 06541 | 00182 | 06240 | 06841
dmu7.2 0.6343 00192 | 06151 | 00222 | 05784 | 06517
dmu8.2 1.0000 0.0000 | 1.0000 | 00000 | 1.0000 | 1.0000
dmul.3 1.0000 0.0000 | 1.0000 | 00000 | 1.0000 | 1.0000
dmu2.3 1.0000 0.0000 | 1.0000 | 00000 | 1.0000 | 1.0000
dmu3.3 0.7381 00180 | 07201 | 00119 | 07004 | 0.7397
dmu4.3 1.0000 0.0000 | 1.0000 | 00000 | 1.0000 | 1.0000
dmu5.3 1.0000 0.0000 | 1.0000 | 00000 | 1.0000 | 1.0000
dmu6.3 0.6830 00189 | 06691 | 00246 | 0628 | 0.70%
dmu7.3 0.7265 00134 | 07131 | 00167 | 0685 | 07406
dmu8.3 1.0000 0.0000 | 1.0000 | 00000 | 1.0000 | 1.0000

Table 9 Logistic regression of bootstrap efficiency

W AT tak p-value

Qh o] -0.007 -3.628 0.0003

o=t -0.402 -4.983 0.0000

EXNES 2.558 4.603 0.0000

5 A -0.169 -3.571 0.0004

+ 9 -0.775 -2.304 0.0212

1z 0473 1.194 0.2325

CE -28.521 -4.309 0.0000
Log-Likelihood(log Lm) -6.383
Restricted(Slopes=0) log Lo. -16.635
Chi-Squared(df=6) 20.504
Significance Level 0.0022
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