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ABSTRACT : This study aims to implement an empirical research about the efficiency of container Ports, and to suggest an
effective strategy which can operate container Ports more well This paper presents a new approach to the measuremen' of
efficiency. Data envelopment analysis(DEA), as it is called, has particular applicability in the service sector. This study apg.ies
DEA to provide an efficiency measurement for fifty three container ports including Pusan Port.

As a result, we suggest several ideas that can improve the efficiency of container terminals. They are as follows. Firstly, we
discriminate between efficient and inefficient container ports and then present a method that can move to efficiency contaiter
terminal and a benchmarking port. Secondly, we evaluate the efficiency of Pusan port, and grasp the position at the present time,
suggest an advanced direction in future.

KEY WORDS : DEA(Data Envelopment Analysis), Efficiency, DMU(Decision Making Unit), Container Ports
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2.1. DEAS| 2ubid
Charnes, Cooper & Rhodes(1978)e] <& #Hz=2 AAH
Data Envelopment Analysis(¢]3t DEA)®¥-2 o2 5=
(multiple inputs)® o9 A& E(multiple outputs)?} 715 €
A71E vlwsled 2] A& FHsE H|EFEH 2FPo]
t}. Decision Making Units(°]3} DMU)at &8loiAle 4
T FYBEL FPse 2AEDY] 284S Wk
DEAEY Aoz 3ARNHNE g AAdes FAF
¢l g¥eE 7Pdsla Z4E FH3E Ao ofvL, AHA
# " (Linear Programming)ol]l ZA3%th dutdez A 75
Aol A&HE= 2 M9 71EE 7R Hrtdidel 284
¢l Fqlasel AEENS A8E o]gdo AEH ZEE]
(frontier)Z =&3%c) ol 58 4 DMUZ &3Y dds
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ALE 2435 ol DEA ¥4 Zdx igA AF7th 1
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Aol 4947 H7HSchaffnit, Rosen, & Paradi, 1997), R&D
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(Shang & Sueyoshi, 1995), AZE o] 7i2ele] H7KParkan,
Lam & Hang, 1997), &vld 9l &4 §7NRhonda, Richard
& William & John, 1998) § 8 Zopdl 24 4d3 &8
A Brhdo g 850 gtk
DEA 2389 5A % ol¥de ogr Zo] 848 5 Yot
(Naveen, Yoo, 1998)
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Fig. 1 Basic Concept of DEA Model
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Input data

V1 : Berth Length(m) - Eio]d

V2 : Total Area(m’) - Elv|'de|

V3 1 G/C #H|
Cranes, Mobile Cranes

V4 : ott. #AH] - Straddle Carriers, Forklifts, Reachstackers,
Top lifter

V5 : Container Freight Stations Area(m’)

V6 : it 2 A 7ZHhours/day)
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Table 1 Numerical example Input and Qutput data

1 e " R et 1]d
gt Faj g Maigo] ki GICu | eprigy] | CFSHA Ak
ul Vi v vi va Vs o
Hongkong 2198711 & 575 #1240 240
Singapore 2979211 R I 210
Kaohsiung 2.074.000 1 57| 67003 2140
Rotterdam 1160268 170 310 157.500 193
Pusan ROTZA1 e RS 39 162 34760 140
Long Beach 462971 72%] 2043000 © 51 21450 359
Hamburg J.688,668 TR73| 3,315,000 60 280 423,000 24.0
Yokohama 208780 350] 1407601 ES 13| 733562 59
Tos Angeles 5.1K3.520 .076] 2926000 61 RS 03
Antwens J218176] 14215] 746,000 113 | Bl 20
Tokyo ER 340 1022800 29 00| 115451 17,0
New Vork New 3316275 7583|  5240612 m 3%6] 920000 20
Jersey
Dubai 3501520 3756]_ LAoRss0 30 03| 100.400 10
Kechunig 1A1555] 319 30000 % 2| 29000 10
Kobe 2010313 1400] 1320416 % 191] 48030 74
Shanghai 6.310.000 2o81]  RR000 15 o 2um 10
Manila 2206151 7A11| 2061530 72 201 _100617 26
San Juan 1.830,£25 1,688 204,200 6 2 21,800 4.0
Oakland S 1770]  2077.100 E2 B ) 10
Seatile 1315100 a2 LA % 7| #0000 30
Nagoya L RT2ZT2 3370]  1.035.000 3 81| 3700 40
Tanjung Priok 56,000 140 6301 14 37| 1300 10
Port Klang 3730512 372 1106000 5 R 10
Calombo 1796605 e 22000 3 71 1740 20
Bansthok 1,069,180 3207] 480000 B 3] 217.000 10
Osaka 1502960 30| A6 21 00| mow 50
Virginia 1.303.797 3056 3854800 18 | 33000 9o
{Hamptonoads}
Charleston 132804 3.003) 2138000 27 1200 155000 10
Tacoma 1320274 2174] #2000 B 5| 3036 50
Jacksonvilic R.903 3661 628000 12 15| 6Lo00 90
Le ilavre 1,525,000 5250]_1.900.000 % 16| 4000 10
Durban 1515496 2128] 1.066.000 15 52| 142300 10
Metbotme L276.476 200]  1.10453 17 18] e840 36
La Spcda 971646 1257 710000 1 sl 19000 10
NMontreal %0427 4570] 751000 % 61| 4215 10
Genoa 1.526.526 2026 1374000 19 01] 36000 30
Tianjin 2010000 1300] 576000 23 2| 600000 10
Lacm Chabang 2312430 1600] 106000 1] 6] 12000 10
Qinuzdao 7610000 V18] 470000 5 R 10
Southampton TR 157] 67580 12 61| 3235 10
Houston 553,451 1525] 779.000 [ 7] 510 10
Santos 1.030.000 102%0] 119000 17 6| 58000 10
Barcelona 1411051 T0°6] Lowmaon 3 1351 104.000 10
Khor Fakkan 1080566 100 300,000 10 23 3.000 10
Valencia 1.400.000 2540 1719000 20 84 16,000 S10
Felixstowe 2.5300.000 2523 1.368.000 17 8 17.320 1.0
Giota Tauro P 3011]  950000 7 s3] 20000 10
Yantian 2700.000 700] 600000 10 20000 10
Taichung 1,100,000 T0] 740000 7 50| 213000 10
Niamen 120,000 oro] 635,000 1 ] 30w 10
Marsaxtokk 1165070 TI0| 4000 16 B ET) 10
Prerto 450674 wol 370,000 8 e T 10
Manzanillo
Dalian 1210000 KR 5 51 w00 10

3. DEA A 5EA

DEARHE HE5 2o 1213 o2 £33 FAe ¥y A
A —E—Zﬂ°]f‘1 ole] Axlel wetA HAHQ SHAIIT Aol
A AEE 4 qlth DEAREE ¥4 AA9 elgdAe] Abd
A '*}—??Z—'L‘?—i AEd £ g7] "ol dutyez Hrlzte
FoA Jdel WH¥oz A EhE AFe] vk £ ATFolA
AMEEl Bigel ML gAERte 58 ARE Far] S8
AAHez 9% Containerisation International Year Book
o] REE 7|Eo 2 sk
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71E AFE EdiE, £ dAFdA s7Ee A DMU ##
£ 6(FEGHEFEAESHLA) = 6) T 2I(FYRFE6)+AE
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it F447E Table 29 #r

Table 2 Estimation result of port efficiency

-8 1995 19961 1997 199811 1999+ 20001 2001
T 1.000 1.000 1.000 1.000] 1.000 1.000 1.000
Singapore 1.000] 1.000] 1.000{ 1.000{ 1.000{ 1.000] 1.000
Kaohsi 1.000{ 1.000] 1.000] 1.000] 1.000] 1.000] 1.000
Rotterdam 0.845]  0.871 0.841 0.893) 0.804] 0.719] 0542
Pusan 0.998] 1.000] 0.767] 0.832[ 0.810{ 0857 0.8%
Long Beach 1.000 1.000 1.000 1.000] 1.000 1.000 0.973
Hamburg 0.365]  0.371 0.341 0.363] 0.328] 0.345{ 0.390
Y 0.614] 0.854] o0.464] 0.378] 0.363] 0.360] 0.355
Los Angeles 0.520{ 0.558] 0.551 0.571 0.584{ 0.730[ 0.725
Antwerp 0.312] 0.349] 0.340] 0.368] o0.370] 0.382] o0.286
Tokyo 0.575] 0.596] 0.540] 0.482] 0.543] 0.526] 0.440
New York/New Jersey 0.253] 0.237] 0.242] 0.237] 0.248] 0.232] o0.247
Dubai 0628] 0.643] 0.539] 0326} 0.475] 0.396] 0.384
Keelung 0.848{ 0.810{ 0.735] 0.718] 0.63 0.608[ 0.521
Kobe 0.414{ 0.639] 0.480] 0.482] 0.449] 0.433] 0.264
Shanghai 0.486/ 0.588[ 0.575( 0.817] 1.000] 1.000] 1.000,
Manila 0.227] 0.259] 0.231 0.181 0.194] 0.189f 0.192
San Juan 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Oakland 0.464] 0.416] 0.325] 0.335{ 0.325] 0.278] 0.209
Seattle 0.597]  0.531 0.420] 0.408] 0.372] o.2n 0.198
Nagova 0.439) 0.425{ 0.343] 0.314] 0.304] 0.336] 0.303
Tanjung_Priok 0.841 1.000] 1.000} 1.000] 0.765] 0.670f 0.509
Port Klang 0.273 0.338] 0.383]  0.343]  0.435] 0.4 0.388
Colombo 0.777 0.949 1.000 0.966 0.764 0.623 0.515
Bangkok 0.519] 0.416] 0.335] 0.326] 0.250] o0.224] o0.215
Osaka 0380 0.379] o0.316] 0.289] o0.283] o0.266] 0.251
Virginias(Hamptonoads) 0.450[ 0479 o©0.462{ 0455] 0.417] 0.394] 0.334
Charleston 0.141 0.258| 0.248] 0.250{ 0.280f 0.242] 0.210
Tacoma 0.536] 0.541 0.512| 0474] 0.468{ 0.475] o0.214
Jacksonville 0.260] 0.410] 0.402] o0.409] o0.378] 0.331 0.321
Le Havre 0.270[  0.291 0.302] o0.276] 0.277] 0.228] o0.191
Durban 0.333[ 0.3a5] o0.257] 0.252] 0.278] 0.319] 0.349
Melbourne 0.111 0.321 0.291 0.287{ 0.298{ 0.227[ 0.210
La Spezia 0.657)  0.448] 0.392] * 0.421 0,433 0.367] 0.359
Montreal 0273 o0.315] o0.290] 0.263] o0.264] o0.218] o0.195
Genoa 0.280) 0.349] o0.350] 0.468] 0.300] 0.262] 0.229
Tianjin 0.305] 0.323] o0.328] 0352 0.391 0.493f  0.521
L.aem Chabang 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Qingdao 1000  1.000] 0953 1.000{ 1.000{ 1.000] 1.000
Southampton 0.510f 0.467{ 0.403] 0.414] 0.386] 0.314] 0.190
Houston 1.000] 0.745] 0.746] o0.414] 0.783] 0.797] 0617
Santos 0.510] 0.451 0.421 0.277 0.251 0.317{ 0.367
Barcelona 0.156] 0.172] o0.95] o0.192] o0.207] 0.193] 0.184
Khor Fakkan 1.000] o0.764] o0.620{ 0639 0.814] 0.717] 0.619
Valencia 0425 0318 0296] 0.303] 0434} 0.333] 0307
Felixstowe 0.831 0.658] 0.820] 0.851 0.986] 0.678[ 0.576
Gioia_Tauro 0.026f 0.791 1.000] 1.000] 0.791 0.607] 0.517
Yantian 0106{ 0.296] 0.454] 0.698] o0.964] 1.000{ 1.000
Taichung 0266 0.405] 0.444] o0.414] o0.498] o0.40t 0.325
Xiamen 1.000] 1.000] 1.000{ 1.000] 1.000] 1.000| 1.000
Marsaxiokk 0.377] 0.414] 0.421 0.559] 0.406] 0.284]  0.296
Puerto M; i 0416 0.407] 0.544] 0.758f 1.000} 1.000] o0.822
Dalian 0.302] 0.320] o0.310] 0.327] 0.458] 0.479] o0.462
A& DML # 10 10 10 10 10 11 9
E&4 A Y 0545 0.576] 0.552] 0.554] 0.567] 0.539] 0.495
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