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A comparative analysis of terminal efficiency

on Northeast Asia container ports

LI DUO

Department of Logistics System Engineering

Graduate School of Korea Maritime University

Abstract

This study is the purpose of this study is to suggest a major strategy to b
ecome effective for each port in Northeast Asia by analyzing the relative ef
ficiency of each port to determine the current level of efficiency, efficient h
arbors plan. Individual port of the major 16 ports in Northeast Asia was ana

lysed targeting efficiency and relative efficiency. In this study, DEA techniqu

e was used. Of the DEA model, CCR (constant returns to scale) models and
BCC (variable return to scale) model was applied to analyze the efficiency a
nd effectiveness of the port. Then the efficiency measured through CCR mo
del is again compared with the efficiency measured by the BCC model. In thi
s way, the empirical analysis includes the input factors of the operating port
s such as the number of berths, wharf, depth, total area of the pier, C / C
numbers and output elements includes the container throughput. The results
of the study show that most of the ports in China is efficient whereas those
in Korea and Japan are relatively inefficient. Especially, analysis of the Chin
a harbor and Korean harbor, the date of input factors which include number
of berths, wharf, depth, total area of the pier, C/C number are very similar.
But the analysis result shows that China harbor has a high efficiency. There
are some pairs of ports which has the similar input factors, like Busan port
and Shanghai port, Lianyungang port and Incheon port, Dalian port and Gwan

gyang port, but the container throughput of them has a huge difference.
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Cullinane, et al.(2006) Btz 157, ol=&ElY 671, $F3o] 2719 & 2
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< A&t A& ES S8t AR

Al-Eraqi, et al.2008)> F&X 97 ofzE7t A Ho 227 FRkE td o=
DEA Cross-sectional®} DEA Window#41-& %35} t}. DEA Window #499]
e FHF £40] Jhsdite o=, 7+ ¥ dxE Fs4 WEE
AHE = dgE Aot BEYesg2E ¥ do](Berth Length(m) #1739 2(S
torage Area(m?), #a74¥l(Handling Equipment)E A83}4 1, A4E2042E

Hurs, A oA FL A8

Liu(2008)= 45709 S=<2 HHCIWUHYES U422 DEA-Malmquist 719
< o] &3t AE&AS BAsIF e, FYuiFols A4 dol, ZHAFE A
£3tgon, AEHSds AHolUAE Fe AL ATH

AeelAgZF o2 T&3te, DEAS] CCRE¥ BCCRE S A &3t vkt

r-1u:

Cheon, et al.(2009)= 1991 dF-E] 2004 d71x19] A AA AN F7]d7 7]
<s7iEe] AHOIURTe EE&A mAE "‘fmﬂ tiste] E4sklen, Mal
mquist AHAFE Tt GEH 22 < AASAT. AA, 2499
skl &40l AT aaorE AR A FFEL itk =4, AA
A BAL 7IFARA ALdSE T AFH e S5& e @
o AR, el 348 FAs BAFTY &4 2ol o2t Add
el X

Wu and Goh(2010)= 20059 & EFHS 7|F2Z DEAE o] &31Y9
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A3 FHoMA oL A F AR

A1d AA B FEoLAo E&

HZ AA AHeY E5%ES AHEYE, $59 43l(Changhadd-2 20104
AR A AA 19 AHolHEe] | o]FE, H 3dx 29079 TEUR010
), 3,1749FTEUR0114), 3,253TFTEUR012W)HE 71E3tHA, 195 A7l 9
o =3, FH 33z A7FEESingapore)d 291, &F(Hong Kong)d 391,
Z(Shenzhen)d 49, #4HBusan)d 591, dE(Ningbo)d 69, 3 A -$(Guangzho
wd, Frke](Dubadde] 9915

r_{

ALRA FAH AL 3

2012'd 1,230RITEUE ] ZH oY EF %S 7153 1095 7153 A3
(Tianjin)7kA] £33k AlA 109148 5, UAE2] Fulo]d(Dubai)e #|9)stis &
T ofAlo} A He] Frto R oln, I, Fwe| Futo] 1091d F TNE AA
.ol AlAl HH oY FYo] ofAlo} Ao R FEolrta glon, &

3] T3] ol FEIA e AR {4T F Ut

star 9l

A ZiElolu %%%t ZHE AW 1643 AA GDP(YOY) 4E3 4

] %ml—;— % lswu} 20122 ol AW
W g @ wFS ofAo} 36.3%, Fiol 30.1%, fH 19.7%, F 1L7%E 3
AR, ol 20001 =5} %A}fa FEOZ ¥ ? 745110%1 AR Mg dske
Mg o werEnh R, 20139-20149 AA GDP 2.38%, 3.15% 71%,
247} 7.87%, 10.41% F7+8 Ao AgA.

(&)

@, B ol ololAE Al2d, A3, A4de) @ F- U FY AF
ol d 71% AA AHeld BEw e 9 10097 Wel g
WEFS ANG AT Foe

)
o 32

I HEer AdvEn.

Table 2 AIAl AEolY =5 20103 ~2012F)

@9 RITEU

=2 E5Y Bl 3(&9))
‘12 Port Country ‘10 ‘11 ‘12 ‘0, ‘1| ‘12
1 Shanghai China 2,907 | 3174| 3,253] 1 1 1
2 Singapore Singapore 2,843 | 2,994 | 3,165| 2 2 2
3 Hong Kong China 2,353 | 2,438 | 2,312| 3 3 3
4 Shenzhen China 2,251 | 2,257 | 2,294| 4 4 4
5 Busan South Korea | 1,416 | 1,618 | 1,705 5 5 5
6 Ningbo China 1,314 | 1,451 | 1,567 6 6 6
7 Guangzhou China 1,255 | 1,426 | 1,474 7 7 7
8 Qingdao China 1,201 | 1,302 | 1,450 8 8 8
9 Dubai UAE 1,160 | 1,300 | 1,327 9 9 9
10 Tianjin China 1,008 | 1,158 | 1,230| 11 | 11 | 10
11 Rotterdam | Netherlands | 1,115| 1,188 | 1,187| 10 | 10 | 11
12 Port Klang Malaysia 887 90| 1,000 13 | 13 | 12
13 Kaohsiung Taiwan 887 964 978 12 | 12 | 13
14 Hamburg Germany 790 901 886 15 | 14 | 14
15 Antwerp Belgium 847 866 864| 14 | 15 | 15
16 | Los Angeles us 783 794 808| 16 | 16 | 16
17 Dalian China 524 640 806 21 | 19 | 17
18 Port Tanjung Malaysia 653 752 770 17 | 17 | 18
Pelepas
19 Xiamen China 582 645 720 19 | 18 | 19
20 | Tanjung Priok | Indonesia 471 565 620 24 | 23 | 20

ZF&.: Containerisation International Yearbook




Table 3 AlA AH Y EF72012d) 7 <=21(1~1009)

ol Port ol Port 9 Port ol Port
1 Shanghai 26 | Lianyungang | 51 Duisburg 76 Callao
2 Singapore | 27 Yingkou 52 Kobe 77 | Barcelona
3 | Hong Kong | 28 Tokyo 53 | Melbourne | 78 Tacoma
4 Shenzhen 29 Jeddah 54 | Marsaxlokk | 79 | Buenos Aires
5 Busan 30 Valencla 55 Durban 80 Dammam
6 | Ningbo | 31| Javahatlal | 56 | st petersburg | 81 |  Chennai
7 | Guangzhou | 32 Colombo 57 Osaka 82 Kingston
8 Qingdao 33 Algeciras 58 Oakland 83 Mundra
9 Dubai 34 | Taicang | 59 ﬁg?gelg 84 | Charleston
10 | Tianjin | 35 | pohatial 160 | Le Havre |85 | Alexandria
11 | Rotterdam | 36 Manila 61 Nanjing 86 Karachi
12 | Port Klang | 37 | Felixstowe | 62 | Cartagena | 87 | Southamptonm
13 | Kaohsiung | 38 | Port Said | 63 | Gwangyang | 88 | Guayaquil
Virginia
14 Hamburg 39 Salalah 64 (Pglmgg())n 89 Sanuan
15 Antwerp 40 Balboa 65 Sydney 90 | Chittagong
16 | Los Angeles | 41 Santos 66 Genoa 91 Taichung
17| Dalian |42 | Qmbarl 67 | Manzanilo MIT | 92 | Montreal
18 PO%eIngg‘smg 43 | Yokohama | 68 | Manzanillo | 93 Haifa
19 Xiamen 44 | Savannah 69 Incheon 94 Bangkok
20 | Tanjung Priok | 45 | Tanjung Perak | 70 | Zeebrugge | 95 Mersin
21 /Brgraeerphear\lfen 46 |  Piraeus 71 | Houston | 96 | Las Palmas
22 | Long Beach | 47 | Gioia Tauro | 72 | Tanger Med | 97 | La Spezia
Lazaro
23 | Laem Chabang | 48 | Vancouver | 73 Seattle 98 Cardenas
24 Q\I]\]eev“,"’ Jgfsrel;) 49 | Keelung | 74 Yantai 99 | Zhongshan
25 MPiIr?h C(?iity 50 Nagoya 75 Fuzhou 100 | Freeport

i

3

f
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G4 AHE A Aoy E%#(2012d) 7 =A(1~1009) F, FHolA
o A Hel sFete FTE F 207 FTFolm, F=ro] 127 Fuk, o] 37
ol dEo] oy dwro g YyEelytth 2012 JEFoR T2 JF H(Shanghal)
3 19, YR &(Ningbo) 69, At 2(Qingdao)d 8%, &l (Tianjin)d 10¢], =AY
ZHLianyungang) & 2691, o 71-$-(Yingkowd 279, Elo]H(Taicang)d 349, &
A (Nanjing)dF 61%], Aelo](Yanta)dt 74%], FA-9-(Fuzhowdt 779, F4+aHZho
ngshan) 9992 Yebgth 18 a =S FEakBusan)dto] 59, B (Veosu Gw
angyan)&o] 639, ¢H(ncheon)@o] 69912 Uelgtt IH RO A &
F3HTokyo), L& = 3lvH(Yokohama)d}, JioKNagoya)d, Hl(Kobe)d, L A}7}
(Osaka)ato] z+z+ 2891, 4391, 5041, 5291, 579E 7| =3It

T A9, 2012 71 10091 We] Fubso]l A HEely EFF
o] 17213UTEUR 100918 HA E5FY oF 348%5 AAT AS=Z Ueyt
o 53], 339 d® vkl A3(Shangha)d& 2012'd AlA AH oY &5
F 71E 199 Fitoln, A%EF, A &%, dFL, ANEELELY A4
FAAZ Agudsta vk 20100 2,9079TEU, 2011 3,1749TEU, 21012
| 3,2539FTEUS] ZHo M EF 71289, 20118 HAdie] 9.2%, 20
1292 Addinl 2.5% 4

[o

o] A9, 2012 71F 100919 o] FRbEe] A e AHY E5H
o] 2118 TEUZ 100918 HA =5 o 35%E AT A2 Yeiygo.

HaHBusan)@e] ¢, 2012 1,7059TEUS AHgste Adoin] 2.5%9 Z71
E Yl o, FeKGwangyangde 3.3%2 F7HE B{h 3, JdHFge
(Incheon)& 2011dl= ¢F 5%9] S7H&S BEA o, 2012d0= 0.8% gt
Z o2 e

Y& AE, 20129 71F 100914 W FutEe] zialfa Aol E5F
o] 1,544V TEUZE 1009]@ AA EF o] QF %S o
o, =3(Tokyo)d& A9slaes A AH Y E5F] Fas Jepidn



Table 4 &

olAlo} XA

Aeoly &5 %(2008'3~2012'd)

o9 BTEU, %

s 25 278
2012 Port Cartry | 2010 | 20113 | 2012 | 2011 2012'@
A) (B) © | B-AYA*100 | (C-B/B*100
1 Shanghai | China | 2,907 | 3,174 | 3,253 9.2 2.5
5 | Busan | 2N 1416 1618 1705 14.3 5.3
6 Ningbo | China | 1,314| 1451| 1,567 104 8.0
8 Qingdao | China | 1,201 | 1,302 | 1,450 8.4 114
10 Tianjin | China | 1,008 | 1,158 | 1,230 14.9 6.2
17 Dalian China 524 640 806 22.1 25.9
26 | Lianyungang | China 387 485 502 25.3 3.5
27 | Yingkou | China 334 403 485 20.7 20.4
28 Tokyo Japan 429 464 475 8.2 2.4
34 Taicang | China 221 306 401 38.3 313
43 | Yokohama | Japan 328 308 305 -6.0 -1.0
50 Nagoya | Japan 255 262 266 2.9 1.2
52 Kobe Japan 256 262 257 2.6 -2.2
57 Osaka Japan 228 245 241 7.2 -1.5
61 Nanjing | China 140 184 230 315 24.9
63 | Gwangyang | 20U01 1207 209|215 0.6 3.3
69 | Incheon |UM1 190|200 198 5.0 0.8
Korea

74 Yantai China 153 171 185 12.0 8.3
75 Fuzhou | China 132 166 183 25.9 9.9
99 | Zhongshan | China 129 126 120 -2.8 -4.3

ZF&: Containerisation International Yearbook
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FE 1982 Aolol| R4k 1, 2E¥7zﬂ 7H‘ii/~}ﬁ Az A AT ZH ol
P 5 1Y A8 BFek 34 A4 BE & THEAL, 1985

W Afelo] B4R 39kA AR AW HHelY BFE wEen, 1
992, d 78 19983 7kA] 4TA NLAPY o2 A

L
iz
an
=
<=}
©
—

Fakgko]l Ad 51z A oy WS Ard, 20099 1,1959T
EUE A AA 595 712891, o]F 2010 1,416%FTEU, 2011¢ 1,618%}TE
U, 2012\@ 1,7059}TEUES ~ A& A 595 A7 ATh 20099 FE
2013 d7k1 9 AeolY B5 % o FUES 61%= UESTh

Table 5 H4HBusan)& ZEH oY E5%F ¥ S0 FE
@9 TTEU, %
B
TE 20093 20103 20114 20123 20133 ==
e ==3
E5F 1,195 1,416 1,618 1,705 1,768
6.1
=9 5 5 5 5 -
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1. Z43li(ShanghaDd 3}

< A sl fAsa lon, HE=e SAdRt 278 A4l
HAgnts} ) Ade] Heeoly@dnto s 45 ok A2 2003 ©]
bgel 7S WAsks A dElME 2E a5

national Port Group)oll 2l <d= 1 9lor, A8 X HRI} 44%2 A&
< 2t e FEjolm, 20050l b de AEeted wet AT PE/A
Fargake] Aol A kML) AlEs .

T1%&(Shanghai Inter

e T8k e 3t HHol\dtezE, 57, ok
@, FAATEol don, 57932 dEely &4, A

2o By 5 BABA QTS FFHT, doltesese AHoUsE 9
Fol Uy FHUTORAL AT FH, PAAFTE FARATE T4
Adloly FAFWOL )5 B}

FYHE EAR A8 % FAGSmEAR td Avte] gute] HgsA
oo} Aol ALYk
20119 4s1@el 59 A4 AT Fo W§e vnw eI Lok P
go AdolUEmY FAZ HBY F2E P HUEL dugos
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EUE A AA 295 7123893, 201048 2,9075TEUR 19

&alA 1915 ZISsta ok 20109 HdoiHl 16.3%Y FHES 7

3, o]F HI7MA HAdd¥ SZES et ok 2009
o

AHolY E5%F Fv THES 41%E UEgen, 20133 E5F 3,362
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Table 8 “F3ll(Shanghadd AH oY E&F 9 SHE

o9 BTEU, %

q.
TE 20093 20103 20113 20123 20133 :gﬂ‘_‘ =
e ==3
E5Y 2,500 2,907 3,174 3,253 3,362
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Table 29 4+=X*3 DEA-BCCRE S £33 &84 7
A2 =0 40 40 0 0%
A2 Aol(m) 12,298 12,298 0 0%
el A (m) 17.5 17.5 0 0%
) BT 20U (m?) 639 639 0 0%
C/C <) 142 142 0 0%
A" o) E5=HTEU) | 33,617,000 | 33,617,000 0 0%
A2 =) 9 9 0 0%
A2 Aol(m) 2,900 2,900 0 0%
A A (m) 16.5 16.5 0 0%
) BT 2HA(mY) 105 105 0 0%
C/C <=t 22 22 0 0%
ZA" o) E5=HTEU) | 5,488,000 | 5,488,000 0 0%
A2 =) 7 7 0 0%
A2 Aol(m) 1936 1936 0 0%
AA¢F A m) 15.5 15.5 0 0%
o) BT FAH () 149 149 0] 0%
C/C <=t 18 18 0 0%
A" ol E5=HTEU) | 5,301,000 | 5,301,000 0 0%
RS o)) 11 11 0 0%
A2 Ao)(m) 2,449 2,449 0 0%
SR A (m) 14 14 0 0%
D BE 20 (m2) 82.2 82.2 0 0%
C/C <=t 19 19 0 0%
Aol EEHTEY) | 2,160,797 | 2,160,797 0 0%

G| d e  ESAE FAG | A %
SIS 7 7 0 0%
A2 Zo)(m) 2,013 ,2013 0 0%
dlEelol & FA(m) 14 14 0 0%
@ BT 20U (md) 87.2 87.2 0 0%
CIC tl<=(d) 18 18 0 0%
Aol EEHTED) | 2,150,000 | 2,150,000 0 0%
G 12 18 -6| -31%
A2 Zol(m) 3,918 5,665 -1747 | -31%
cha g FA(m) 17 18 1) 7%
(0.884) BT 23 (mY) 163 412 -249 | -60%
CIC tl<=(d) 35 35 0 0%
ZAdol] E%HTEU) | 11,210,308 | 9,912,000 | 1298308 |  13%
A Z=(7)) 22 23 -1 -2%
A2 Zo)(m) 6,972 7,170 -198 | -3%
Hrre s FA1(m) 17 20 -3 -15%
0.801) F5 FAH(m) 336 462 -126 | -27%
CIC th<=(d) 74 74 0 0%

A" oY
19,377,233 | 15,520,000 | 3857233 |  25%
=5 HTEU)
G 28 32 -4 -13%
A2 Zo)(m) 8,617 9,688 -1071| -11%
QYR A m) 17 19 -1 -8%
(0.729) BE Z0 () 430 508 -78 | -15%
CIC tl<=(d) 95 95 0 0%
e o] BEEHTEU) | 23,774,808 | 17,326,800 | 6448008 |  37%
— 66 —




| w e  ESAE FAG | A | %
A =00 24 25 -1 -3%
A4 Aeol(m) 7,921 7,665 -144 =2%
SR T4 (m) 17 20 -3 -13%
0.624) BE 2048 368 476 -108 | -23%
C/C th=~(th) 81 81 0 0%
ZeolY E5THIED | 20,843,092 | 13,000,000 | 7,843,092 60%
AR 35 41 -6 | -16%
A4 Aeol(m) 106,53 12,523 -1870 15%
Tkt T4 (m) 17 18 -1 -4%
(0.605) BE 2048 546 715 -169 | -24%
C/C th=~(th) 121 121 0 0%
Zeloly E5HIED) | 29,219,425 | 17,686,099 | 11,533,326 65%
X 00 12 15 3| -17%
A4 Aeol(m) 3691 4479 -788 | -18%
=33 T4 (m) 16 16 0 0%
(0.464) B 2w A (m?) 151 151 0 0%
C/C th=~(th) 33 36 -3 -9%
Zeloly EFHIED) | 93,82,142 | 4,353,394 | 5,028,748 | 116%
A4 =00 10 13 3| -21%
A4 Aol(m) 3242 3955 =713 | -18%
varofgt A (m) 16 16 0 0%
(0.318) B 2w A (m?) 132 160 28| -17%
C/C di=~(th) 28 28 0 0%
ZAelolY ETHIED | 8,518,017 | 2,708,655 | 5,809,362 | 214%

G| d e  ESAE FAG | A %
A =00 11 11 0 0%
A4 Ael(m) 3407 4700 -1293 | -28%
A A (m) 16 16 0 0%
(0.282) BE 2048 153 153 0 0%
C/C th=~(th) 31 31 0 0%
ZAeolY ETHIED | 9,049,690 | 2,553,257 | 6,496,433 | 254%
NI e)) 10 18 -8 | -44%
A4 Ael(m) 3,166 6,150 -2,984 | -49%
FFY T4 (m) 16 16 0 0%
0.273) BE 2048 127 298 -170 | -57%
C/C th=~(th) 27 27 0 0%
Zeloly EFHIED | 8,327,191 | 2,275,801 | 6,051,390 | 266%
X 00 11 14 -3 -23%
A4 Aeol(m) 3,208 4,465 -1,257 | -28%
LA T4 (m) 16 16 0 0%
(0.268) B 2w A(m?) 123 123 0 0%
C/C = ==(th) 27 30 -3 -12%
Zeloly EFHIED | 8,198,160 | 2,193,939 | 6,004,221 | 274%
A 0N 14 19 5| -28%
A4 Aol(m) 4,235 5,350 -1115 | -21%
[sskR) A (m) 16 16 0 0%
0.263) B 2w A (m?) 190 257 -67 | -26%
C/C di=~(th) 41 41 0 0%
ZAeolY E5THIED | 10,998,755 | 2,888,220 | 8,110,535 | 281%




A AAY, dEefoldd, AMFS CCR £8A4 #ol 1= EFstx,
A Fmef 224 mol &&A ol 77k 0.936. 0.365, 0.32524 FEo EIE wjAELE &
Fmel mgde CCREHCl o4 B7he T84S BCCEF o3 %7t o2 £9HT Yoka B # YA, FRol oI mAgHol tehti
H E840Z Uik HEE A HY, DMUZF HlE283Q A$ HE&e 9 Ao R Hol R Z Q3 E&g 4ol Jota AT
°] DMU zHA1 ¢ HIEEA Q] &Gl 93t op7|E A=A = DMUZE &% = wH nw3, =23, QFsutE, QAWM UTobd, Bkste CCR AS
T EEE A0 AT AUAE 2T en, of SHE dsel (R X4 gks} BCC B84 glol ®F 05 olstels BFshn Fue] T4 ghol
7 BCCR S vlwd weint 0.880] 402 Ut 208 Hol mEEH £3L FHa YA FRE A
CCREZE Fuiojiue] YhsATe 7MY, 3 mE #2349 DMU EERELEIDO PR EE
o Z7ksk FAE AR B W] Aol FsHEE, CCREY HFE
A 714 F &4 (global technical efficiency)o]gt 3t} BCCERE-S @2 DMU Table 30 7+=°] 2&4 ZA¥
Eo] A= AT B=4F(convex combination)g 743k, BC "eA
CRy H4E RESF7]€E 84 (cal pure technical efficiency scale size)2- =4 DMU =7t DEA-CCRE.3 | DEA-BCCR.3 | F22] &84
2 E9FHE Aotk 1 33l s = 1 1 1
1 A7 T 1 1 1
FEe EE4 gol 1o H4 gt the Ae AAH vEgyel TR T aag | w= 50 50 9%
AA 7ol ofyojA WAL vt AL uisitl =4 J]eF vaeA 5 Jra =3 0.719 0.729 10.986
o] AA HEEAZY o] AYH HEEZH HAIEF U EAYg HE 4 & o 0.609 0.624 0.977
EA40]7] W&o AT BEYPais} tEaie ARE FIA &35 DM 5 o= g} T 0.986 0.884 0.975
U7k 2 % 9ok olsh woje fre) mEggel A vEede] Ulo] 6 | ®Boed | 35 0.774 0.801 0.967
_ _ _ ) _ 7 DR = 0.936 1 0.936
E ASelE A4% R WHAE £&49 DMUZL 2 4 9ITh0 R B 2ol 25 0500
TR &84 AAE A¥EWY, A A49733ge] CCR &4 3k, BCC 9 =523 gE 0.414 0.464 0.893
F84 L TR EeA @ ER 1EM A 29 du o Fm 10 | 2350k | 4B 0.235 0.263 0.893
= AN ol g8 i AR HMAT ot wTIEEEATY NEEE | =Ae | 9% 0.238 0.268 0.889
~ . o~ = ot 12 | vaopsd SE 0.282 0.318 0.886
;‘g:ji;}zzo’?;ihZi‘olg;:i:] wE A, SRR 13| YR | @R 0.242 0.273 0.885
B = = 14 | dleto)dt Z= 0.365 1 0.365
15 A b= 0.325 1 0.325

10) ©|41%, 2012. Network DEAE o] §-¢ He|o]Lie]r]ds] E&4#4. vasisleg.
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