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Abstract

This paper aims to implement an empirical research about the efficiency of America and
Northeast Asia pots, and to suggest an effective strategy which can operate these ports more well.
This study tries to apply the Data Envelopment Analysis(DEA) model to America and Northeast
Asia ports. DEA is a methodology of comparing the relative efficiency of each decision making
unit(DMU) by comparing it with other DMUs having similar input and output structure, and is
specially very useful when a form of production function of each DMU such as a port is not
known. DEA provides the extent of inefficiency of DMUs, which is practically useful information
(like the efficiency score and reference sets) required to improve efficiency.

This paper analyzed the relative efficiency of 35 ports in America and Northeast Asia for 3
years from 2005 to 2007 through DEA-CCR, DEA-BCC model and scale efficiency. Accordingly, this
paper evaluates the efficiency of America and Northeast Asia ports, grasps the position at the
present time, and suggests an advanced direction in future.
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Charnes, Cooper, Rhodes(1978)7} A|A]§+ DEA(Data Envelopment Analysis)® 3
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BHA A 35| x| M25% 3% (2000. 9)

<E 2> & A7 Mol AtEE &gt

DMU ot 22| &% % (TEU) =7}
DMU1 Hong Kong 23,538,580 China
DMU2 Shanghai 21,710,000 China
DMU3 Shenzhen 18,468,900 China
DMU4 Busan 12,030,000 Korea
DMU5 Kaohsiung 9,774,670 Taiwan
DMU6 Los Angeles 8,469,853 USA
DMU7 Qingdao 7,702,000 China
DMUS8 Long Beach 7,290,365 USA
DMU9 Ningbo 7,068,000 China
DMU10 Guangzhou 6,600,000 China
DMU11 Tianjin 6,326,294 China
DMU12 New York/New Jersey 5,092,806 USA
DMU13 Xiamen 4,018,700 China
DMU14 Tokyo 3,969,015 Japan
DMU15 Dalian 3,212,000 China
DMU16 Yokohama 3,199,883 Japan
DMU17 Nagoya 2,757,677 Japan
DMU18 Kobe 2,412,767 Japan
DMU19 Oakland 2,391,598 USA
DMU20 Osaka 2,231,630 Japan
DMU21 Savannah 2,160,168 USA
DMU22 Keelung 2,128,815 Taiwan
DMU23 Tacoma 2,067,168 USA
DMU24 Norfolk 2,046,285 USA
DMU25 Seattle 1,987,360 USA
DMU26 Charleston 1,970,000 USA
DMU27 Gwangyang 1,755,000 Korea
DMU28 Houston 1,606,360 USA
DMU29 Incheon 1,377,050 Korea
DMU30 Lianyungang 1,300,000 China
DMU31 Taichung 1,198,530 Taiwan
DMU32 Yantai 1,050,000 China
DMU33 Fuzhou 1,011,700 China
DMU34 Miami 976,514 USA
DMU35 Port Everglades 864,030 USA
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S50} xoizt 0|3 F2 eolugatzie] T84 u|T / syl
2. =&zt

W2 WA TP FAtEN BEas

d Ade <& 3> 2ok PR g FYEUS
= ey g2 2005 0.4847, 200613 0.5073, 20073 0
2 yeva gl Rl WE sy g e BCCR Y AR E&4 W
%= 2005 0.5140, 2006 0.5332, 20079 0.4698Z YEl}al o], CCREE 3} BCCEH
o] A= &&4e 30 Foll 20068 d =0l EA YESH

w447 2005 E&FeE ZHAE  I¥2  Shanghai®, Hong Kongd,
Shenzheng®, Guangzhoud, Xiamen¥, Houston®, Lianyungang3<l 77 3 vto]m,
2006112 Shanghai¥, Hong Kong#, Shenzheng®, Ningbo¥d, Xiamen®, Houston#,
Lianyungang®, Yantai&<¢l 87§ @4, 2007'd-2 Shanghai®, Hong Kong?¥, Shenzheng
g, Ningbo¥, Xiamen¥, Lianyungang®<?l 67 &vte 2 vehuar loh

P& FRES BF HE 58A4S KHola e, v=xY FvE HustonF S A
oslale BF w2 a8A4S Hola slth

g9 Busan®> CCR(BCC)AE &4l 2005= 0.6158(0.6268), 2006 0.5667
(0.6009), 2007'd-2 0.5539(0.5916)F ®BIE &A1 F¥HQl Ao Yefton, §&4¢] 3
9 et #Fasta e Ae® yehual o

TR &&4-2 20059 Shanghaid}, Hong Kong?d, Shenzheng?d, Guangzhoud,
Xiamen®, Houston®, Lianyungang3<l 771 &wko]w,  2006'd-2 Shanghai®, Hong
Kong?¥, Shenzheng?, Ningbod}, Xiamend, Houston¥, Lianyungang®, Yantai®} ¢l 8
78 &4k, 200732 Shanghai®, Hong Kongd}, Shenzhengd, Ningbo¥, Xiamend,
Keelung®}, Lianyungang®?l 77 &vte 2 ey itk

TR B840 10 XX Bd= AL AA AL vlEeAdd FE=7F AAFFEol okl

3

rlo

.

A @AShE BEo] due AS sty &4 7|E3] Hlasgdo] A HlaEedY o
A0 Frke] Aev AAHS FYaid ARS FAA BE&EA Frte] H 4 U,
2o Hlg&Ao] A HIESAAY AU A= AHAAS TR wHItE B &<
ko] = 4 ok

Sk, A&, vja 59 dvte £ Ule §84 Huy R F8A40 EF =4 Y
ERar lo], lEEAEY dRle] EVF FAHNAATIIETGE AAFEY ey T
Yol o]FA A &7] wiol] YAt Fito] Bre AL & F U

o)} Zol EE&AQ FvteZ Yehd 5L Houstond S AlQstis BEF T3
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<% 3-1> DEAZYZ o/ 8% gt 524 =24 23

20053 20063 20073

gty
CCRAF} | BCCAF |TFRESA|CCRAF}| BCCAF |TFRESA |CCRA T | BCCZE 3} | TFREEA

Shanghai 1.0000 1.0000 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 1.0000

Hong Kong | 1.0000 1.0000 1.0000 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 1.0000

Shenzhen | 1.0000 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000

Busan 0.6158 | 0.6268 09823 | 05667 | 0.6009 | 09431 | 05539 | 05916 | 0.9362

Kaohsiung | 0.8421 0.8635 09753 | 0.7653 | 0.7735 09893 | 0.7176 | 0.7620 0.9418

Qingdao 0.5549 0.5898 0.9408 | 0.6960 | 0.7054 0.9867 | 0.6982 | 0.7304 0.9560

Ningbo 0.9159 0.9437 0.9705 | 1.0000 | 1.0000 1.0000 | 1.0000 | 1.0000 1.0000

Guangzhou | 1.0000 1.0000 1.0000 | 0.6970 | 07152 | 09745 | 0.8185 | 0.9320 | 0.8782

Los Angeles| 0.4123 0.4184 09854 | 0.4699 | 05234 | 0.8978 | 03947 | 0.4854 | 0.8132

Long Beach | 0.4183 0.4529 0.9236 | 03582 | 0.3824 0.9368 | 0.3040 | 0.3195 0.9514

Tianjin 0.6454 0.6502 0.9925 | 0.8259 | 0.8308 0.9941 | 04649 | 04715 0.9858

New York
/New Jersey

Xiamen 1.0000 1.0000 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000

0.2532 0.2707 0.9351 | 0.2496 | 0.2569 09715 | 0.2716 | 0.2934 0.9259

Dalian 03002 | 03167 | 09479 | 03608 | 03664 | 09847 | 0.6471 | 0.8578 | 0.7544

Tokyo 0.3803 0.3879 0.9803 | 03978 | 0.3981 0.9992 | 0.1976 | 0.2217 0.8911

Yokohama | 0.1930 0.1966 0.9818 | 0.2693 | 0.2826 09530 | 02129 | 0.2213 0.9622

- 240 -



5ot x|9z 0|2 Fo Heoldgnizie] §8M H|W / st
<¥ 3-2> DEAZREE o[ &% &ot 28 244 AI(AHXK)
20059 20063 20073
gy
CCRAF | BCCAH |11E&E |CCRAZ}| BCCAT |1EEE/3| CCRE T | BCCA T |HEEEA

Nagoya | 02643 | 02656 | 09950 | 0.2651 | 03029 | 0.8751 | 01966 | 02172 | 0.9053
Kobe 01521 | 01725 | 08816 | 01927 | 02131 | 09045 | 0.1400 | 0.1648 | 0.8496
Oakland | 01886 | 02059 | 09162 | 01626 | 01703 | 09546 | 01195 | 01394 | 0.8574
Osaka 01759 | 02103 | 0.8366 | 0.1960 | 02306 | 0.8498 | 0.1527 | 0.1806 | 0.8457
Savannah | 03055 | 03070 | 09950 | 02954 | 0.3129 | 0.9440 | 03803 | 04397 | 0.8649
Keelung | 04321 | 04665 | 09261 | 0.6205 | 0.6802 | 09121 | 05286 | 05286 | 1.0000
Tacoma | 01999 | 02384 | 08386 | 0.1548 | 0.1553 | 09967 | 0.1228 | 01231 | 0.9973
Norfolk | 02361 | 02844 | 08302 | 02039 | 02566 | 0.7945 | 0.1927 | 02289 | 0.8419
Seattle 02179 | 02619 | 08322 | 01470 | 01493 | 09841 | 01229 | 01252 | 09813
Charleston | 01589 | 0.1643 | 09671 | 01225 | 01457 | 0.8411 | 0.0953 | 01157 | 0.8236
Gwangyang | 0.1898 | 0.1963 | 09669 | 02914 | 03092 | 09424 | 01582 | 0.1787 | 0.8854
Houston | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 02191 | 02343 | 0.9354
Incheon | 03033 | 03094 | 09805 | 03972 | 04222 | 09408 | 03620 | 04148 | 0.8728
Lianyungang| 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000
Taichung | 01853 | 01997 | 09283 | 01582 | 01703 | 09292 | 0.1556 | 0.1698 | 0.9165
Yantai 06710 | 0.8946 | 0.7500 | 1.0000 | 1.0000 | 1.0000 | 02719 | 0.3656 | 0.7436
Fuzhou | 02658 | 0.6021 | 04415 | 04812 | 08666 | 05553 | 03566 | 03602 | 0.9902
Miami 0159 | 01598 | 09983 | 01232 | 01263 | 09756 | 0.0929 | 0.0961 | 0.9672
Evel;ggdes 03263 | 03346 | 09752 | 02867 | 03135 | 09144 | 03208 | 04736 | 0.6774
B 04847 | 05140 | 09336 | 05073 | 05332 | 09413 | 04363 | 04698 | 0.9129
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1. SSolAlot &2t EEH =4

3570 Fwt T FHoMAoF Aol &Hep= 2371 Frbe] a84S ST A=

5 2,

<¥ 4> DEA Z¥ 2 0|8% SSotAot &2t 58H 24 21t

s 20079 %
CCRZA BCCZA % TTEe 84
Hong Kong 1.0000 1.0000 1.0000
Shanghai 1.0000 1.0000 1.0000
Shenzhen 1.0000 1.0000 1.0000
Busan 0.5539 0.5916 0.9362
Kaohsiung 0.7176 0.7620 0.9418
Qingdao 0.6982 0.7304 0.9560
Ningbo 1.0000 1.0000 1.0000
Guangzhou 0.8185 0.9320 0.8782
Tianjin 0.4649 0.4715 0.9858
Xiamen 1.0000 1.0000 1.0000
Tokyo 0.6471 0.8578 0.7544
Dalian 0.1976 0.2217 0.8911
Yokohama 0.2129 0.2213 0.9622
Nagoya 0.1966 0.2172 0.9053
Kobe 0.1400 0.1648 0.8496
Osaka 0.1527 0.1806 0.8457
Keelung 0.5286 0.5286 1.0000
Gwangyang 0.1582 0.1787 0.8854
Incheon 0.3620 0.4148 0.8728
Lianyungang 1.0000 1.0000 1.0000
Taichung 0.1556 0.1698 0.9165
Yantai 0.2719 0.3656 0.7436
Fuzhou 0.3566 0.3602 0.9902
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<% 5> Busan&?2 CCRE&SlojA2 E84 /S 9IS FAI} EHAD
Input/Output Data Projection Difference %
Berths 27 21.546881 -5.4531189% -20.20%
Depth 14.78 14.78 0 0.00%
Total Area 4198254 4198254 0 0.00%
c/C 76 60.3015786 -15.6984214 -20.66%
Total TEU 13270000 23959074.2 10689074.2 80.55%
variation 10.31 18.6147743 8.30477433 80.55%
Reference set Shanghai, Shenzhen, Lianyungang

<¥E 6> Busan&e BCCz&slolAe E24 M2 st FEARL

Input/Output Data Projection Difference %
Berths 27 20.7368191 -6.26318091 -23.20%
Depth 14.78 13.5792349 -1.20076508 -8.12%

Total Area 4198254 4198254 0 0.00%
c/C 76 59.5948065 -16.4051935 -21.59%
Total TEU 13270000 22430574.3 9160574.27 69.03%
variation 10.31 17.4272209 7.11722085 69.03%
Reference set Shanghai, Shenzhen, Lianyungang
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<> A Fo gl 25 A%

¢

(%9l TTEU, %)

9] 3 1l = 7} 2007 2006 AEE
1(1) Singapore Singapore 2,793,200 2,479,240 12.7
2(3) Shanghai China 2,615,000 2,171,000 205
3(2) Hong Kong China 2,388,100 2,353,858 1.5
4(4) Shenzhen China 2,109,900 1,846,890 14.2
5(5) Busan Korea 1,327,000 1,203,000 103
6(7) Rotterdam Netherlands 1,079,060 965,451 11.8
7(8) Dubai UAE 1,065,303 892,347 194
8(6) Kaohsiung Taiwan 1,025,683 977 467 49
99) Hamburg Germany 990,000 886,155 11.7

10(11) Qingdao China 946,200 770,200 229

11(13) Ningbo China 936,000 706,800 32.4

12(15) Guangzhou China 920,000 660,000 394

13(10) Los Angeles USA 835,504 846,985 -14

14(14) Antwerp Belgium 817,661 701,890 16.5

15(12) Long Beach USA 731,247 729,037 0.3

16(16) Port Klang Malaysia 712,000 632,629 12.5

17(17) Tianjin China 710,300 595,000 194

18(19) Tanjung Pelepas Malaysia 550,000 477,000 15.3

19(18)| New York/New Jersey USA 540,000 509,281 6.0

20(20)| Bremen/Bremerhaven Germany 489,224 442,820 10.5

21(21) Laem Chabang Thailand 464,191 412,312 12.6

22(22) Xiamen China 462,700 401,870 15.1

23(27) Dalian China 457,420 321,200 424

24(24) Tanjung Priok Indonesia 390,000 360,000 83

25(23) Tokyo Japan 381,800 396,902 -3.8

26(32) Gioia Tauro Italy 344,534 290,000 18.8

27(26) Algeciras Spain 341,435 325,678 4.8

28(28) Yokohama Japan 340,000 319,989 6.3

29(29) Colombo Sri Lanka 338,000 307,913 9.8

30(30) Felixstowe UK 330,000 300,000 10.0

A}E : Containerization International Yearbook 2007.
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