creative
common

C O M O N § E E D
& X EAI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= F R0l 86tH HFSA
o Ol MHZE= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok §LICh

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. Adt= 0 &

o 7lot=, 0l M= MOISOILEBHES B2, 0l H&E=0 HE= 0
S Tt LIEHLHO10F S LICH
o HEZXNZRH EE2 oltE O 0leiet 2AE=2 HEBX E&LICHL

AEAH OHE olSXAt2 Heles 212 WS0ll 26t g&

712 (Legal Code)E Ololiotl| & £

olx2 0S5t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

=l;

DEA Malmquist 8 & o|&

X
g

0
) #QL
g

;OO

)

o

2

20094



=l;

DEA Malmquist 8 & o|&

X
g

0
) #QL
g

)

)

o

2

20094

o

o

E

o

ﬁo

o

—

ml



;OU
N

A

2
0099 2
4

o

_?4



>

!

v

Vi

ABSTRACT

AL AE

A1d A9 &

2 A%

7 W3t

S
H

=

b

Ao %

n © o O

stef 113}

A3 RFUES e Wt

0

A2 Aol xe]

11

—Z
L

oled

o
gl

AN &4 3 DEA 2¥d 9

11

el A

oy

el

A|1%

11

12

13

Al

13
15

TR
i
D
"
4

TR

TR

i
o

16

17

TR
mO

M
KA
"
W
o



18
18

A3d DEA =239 7

1. DEA 239 Ao

19
20
20
24
26
28

2. DEA

0

ay

1. DEA-CCR
2. DEA-BCC

0

ay

0

__Q“ﬁ

o
i

¢}

A54 Malmquist =

33

284 24

ot

t:i_]_-

AV DEA 238 & o]&

33
33
37

45

i

0
o]
!
_-OO
ol

olo
el

oy

A22 DEA

- 45

!

2. DEA-BCC 538 ol 9

o7
- 60

__Q“ﬁ

4. Malmquist 2 & 9

64

AV 3

64

66
71

o0

74




A2 TtEd Pk e 24 76

L g 78

2. 5% g 83

3. &9 I 87

AV 2E 89
Ald sk 8 A8 89

A28 AT BAH B FF ATWY 9




2 >

< 3

<]

B

rd B

hus

J—u

1-1> AA F&

<3

2-1> AlA A= ey

<3

2-2> AA A9 Aeoly Aesd o=

2-3> AlA AE ol H A 9]

<3

<3

10
34

9-4> A7 Fe Arkel AA A

<3

38
40
40
41

A E A

o)
H

4-3> 2003 F
4-4> 20034

<3

<3

AE AR

o]
H

4-5> 20041 F
4-6> 2004

<3

41

<3

42

i = A=

o)
H

4-7> 2005/ F
4-8> 20051

<3

42

<3

43
43
44
44
46
48
52

AE AR

(o)
H

4-9> 1200651 F

<3

<3

L AE AR

4-11> 20079 %
2}

4-12> 2007

<3

o
N

i

o)

B

)

=

<3

4-13> DEA-CCR

<3

4-14> 20071 DEA-CCR
4-15> DEA-BCC

<3

<3

o4
60
61

4-16> 20071 DEA-BCC

<3

0

__Q“ﬁ

o
4-18> Malmquist A2 ©]

5-1> AA A

oy

4-17> ~t

<3

g4 B A%

__Q“ﬁ
ol
;OO
)

&

<3

65

=)
To°

0

wK

T2

8T

<3

66
66
66

5-2> 2007 & LropAlo}

5-3> 20074 ¥

<3

o
»

g 7

E'_]_—

2

<3

5-4> 2007'd H-opwl 2] 7}

<3

_iv_



67

g ey s

5-5> DEA

<3

¢}

5-6> 2007d DEA-CCR &

<3

5-7> 2007d DEA-BCC

<3

70

B An

3

Qe 8

FHo}Alo}

ki3

&

5-8> Malmquist A5=

<3

71

5-9> DEA

<3

73

W oREy B4 A9

o0

T
oF

ol

5-10> Malmquist A5 o] &

<3

74

5-11> DEA

<3

CIEER

A

= °]&3% FoplErt

5-12> Malmquist A5+

<3

76

ol
_-00

0

K
i

oy

5-13> ~f

<3

77

1o
&

5 7

gt A

o

5-14> 2007 o

<3

77

<3

77
79

<3

<3

ol

o] a4 N

€]

5-18> 20071 DEA-CCR &

<3

5-19> 2007x1 DEA-BCC

<3

82

gy 24 A%

o0

o

s

5-20> Malmquist A 52 o] &

<3

84

5-21> DEA

<3

5-22> 20071 DEA-CCR

<3

o] a&84 7N
£

¢}

5-23> 20071 DEA-CCR %

<3

86
87

W oRey 24 A%

o0

0

Nlo

!

5-24> Malmquist A2 ©]

5-25> DEA

<3

<3

88

W oEEy BA An

To°

0
4
ol

5-26> Malmquist A5 o] &

<3

2 >

=
=

<1 9

Al

o

o
T

e

<" 2-1> AA A el A o) €]



The Efficiency Analysis of Ports
- Based on DEA Malmquist Models -

Bae, Min-Young

Department of International Commerce and Logistics,

Graduate School, Pukyong National University

ABSTRACT

The purpose of this paper is to investigate the efficiency of the
90 ports in the world by using DEA-CCR, DEA-BCC, and Malmquist
models which come- from DEA(Data Envelopment Analysis) model, and
to suggest an effective.strategy which can operate-these ports more well.

DEA model 1s. a methodology: of computing the relative efficiency
of each decision making unit(tbMU)-by-comparing it with other DMUs
having similar input and output structure, and is specially very useful
when a form of the production function of each DMU like a port is not
known. DEA provides the extent of inefficiency of inefficient DMUs,
which is practically useful information (like the efficiency scores and
reference sets) required to improve efficiency.

Malmquist model is efficiency measurement techniques for the
productivity change. The DEA-based Malmquist productivity index has

several advantages when compared with other methodologies. The

_Vi_



DEA-based Malmquist index in non-parametric, and thus it does not
suffer the problem of an inappropriate functional form, and it easily
tackles multiple outputs and inputs.

This paper analyzed the relative efficiency of 90 ports in the
world for the consecutive 5 years from 2003 to 2007 through DEA-CCR,
DEA-BCC models. At also, analyzed the change in productivity

employing Malmquist model as changing years for 5 years.
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<E 1-1> AA F8

Bl

4 eed A%

(91 TEU, %)

=9 & nl = 7} 2007 2006 2005 2004 2003 |HHE
1 Singapore | Singapore |27,932,000| 24,792,400| 23,192,200| 21,329,100 18,100,000| 9.1
2 Shanghai China | 26,150,000| 21,710,000| 18,084,000| 14,557,200| 11,280,000 18.3
3 | Hong Kong China | 23,881,000] 23,538,580| 22,427,000| 21,984,000( 20,449,000| 3.2
4 Shenzhen China | 21,099,000| 18,468,900| 16,197,173| 13,655,500| 10,614,900| 14.7
5 Busan Korea | 13.270,000( 12,030,000| 11,843,151 | 11,491,968| 10,407,809| 5.0
6 Rotterdam | Netherlands | 10,790,604| 9,654,508| 9,300,000| 8,280,786 7,106,779 8.7
7 Dubai UAE  |10653,026| 8923465 7,619,222| 6428883 5,151,958| 15.6
8 Kaohsiung Taiwan | 10256829 9,774,670 9471,056| 9,714,115 8,840,000 3.0
9 Hamburg Germany |-9,900,000{ 8,861,545 8,087,545 7,003,479| 6,138,000 10.0
10 Qingdao China | 9462,000| 7,702,000| 6,307,000]-5,139,700| 4,239,000 17.4
11 Ningbo China | 9,360,000| 7,068,000| 5,208,000 4,005500| 2,772,000| 27.6
12 |  Guangzhou China | 9:200,000| 6,600,000] 4,685,000 3,304,000 2,761,700| 27.2
13 | Los Angeles USA 8,355,039 8,469,853 7,484,624| 7,321,440 7,178,940 3.1
14 Antwerp Belgium | 8176614 7,018809| 6482,061| 6,050,442| 5445436| 85
15 | Long Beach USA 7,312,465 7,200,365| 6,709,818| 5,779,852| 4,658,124 9.4
16 | Port Klang | Malaysia | 7,120,000| 6,326,204| 5543527| 5243593 4,840,000 8.0
17 Tianjin China | 7,103,000| /5,950,000] 4,301,000 3,814,000 3,015,000 18.7
18 |Tanjung Pelepas| Malaysia |+5500,000] 4,770,000 4,177,121| 4,020421| 3487,320| 9.5
19 /Ejg E(r’?;y USA 5,400,000 5,002,806| 4,792,922} 4478480 4,097,812 5.7
20 /Brfrfégfa“ven Germany |- 4892,239| 4,428,208| 3,735,574] 3,469,253| 3,189,853 8.9
21 | Laem Chabang | Thailand {~4,641,914] 4,123,124} -3:765.967| 3,529,000 3,181,050 7.9
22 Xiamen China | 4,627,000 4,018700| 3,342,300 2,871,700| 2,331,000{ 14.7
23 Dalian China | 4574,200| 3,212,000] 2,655,000 2,211,200| 1,670,000{ 22.3
24 | Tanjung Priok | Indonesia | 3900000 3,600,000| 3,281,580 3,170,000 2,757,513| 7.2
25 Tokyo Japan | 3818000 3,960,015 3593,071| 3358257 3313647 2.9
26 | Gioia Tauro Italy 3445337| 2,900,000 3,160,981| 3.261,034| 3148662 1.8
27 | Algeciras Spain | 3414345\ 3,256,776 3,179,614| 2937,381| 2515908 6.3
28 | Yokohama Japan | 3,400000| 3,199,883| 2873277 2717631| 2,504,628| 6.3
29 Colombo Sri Lanka | 3,380,000 3,079,132| 2455,297| 2220525 1,959,354| 115
30 | Felixstowe UK 3,300,000{ 3,000,000 2,700,000 2,700,000| 2,500,000 5.7
A& CI-Online, ¥+ 8 k5 2b7 2 ¢
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ADY FIHEFT &4 83 2 A"

A1d AA AHoOY EFF W3

200313 olF Al Aol BEFL Azt 10%0] AL FIHAE ol
29 oled kAL 20079 71 A Aslely 2@ 40% o4
AAehe BobAlobe] FE@ FAME I olfm AL

<G 2-1> AMA HEelY =5 ®e] A9E FUHs
(9] %
2003l 2004 200511 20061 20074 2008 *
North America 9.5 89 9.0 54 1.9 1.7
West Europe 94 12.4 6.6 7.7 12.0 6.7
Far East 16.5 17.8 12.2 14.2 14.9 11.0
South East Asia 11.1 13.1 5.8 9.0 129 8.3
Middle East 182 21.4 11.6 94 15.4 124
Latin America 10.8 17.3 10.9 24 114 7.9
Oceania 8.4 121 2.7 5.8 "7 5.6
South Asia 10.6 17.8 13.7 179 18.0 13.2
Africa 21.3 12.8 144 12.8 12.2 10.5
Eastern Europe 25.3 31.6 38.6 254 325 18.1
World 13.0 15.0 9:9 10.9 12,6 8.9
12008 * & 2008 ol ZA
Z& : Drewry, 'Annual Container Market Review and Forecast 2008/09
Ao ABEF F obAloh A BEFS 19809 A AA BEY

o] 25% & AFAF L 1990 el &= 39.2% % w5 stAth 2001d = AAl &%
ol 47.6%c°l 2L 20061l = AlAl EE el Ak o] 4ol ofxol A

o Oﬂ
N AE Aew vEt ol% Be #A Fu3 Hu Aol A A
Adoly AgEde] FAld Aoy 1 Filel A olAol Aow
et AL ¢ 4 I



<E 2-2> AlAl A9 dH el AgEsd A=
(9] © ATEU)

2006 | 2007 | 20081 | 20099 | 2010 | 2011 | 2012 | 20134
North America | 46,8385 47,789 48,607 49,672 52,164] 55,004| 58219| 61,567
West Europe 81,378 91,131 97,198| 102,580| 107,642| 113,534| 120,506| 127,799
Far East 156,714] 180,020| 199,878| 221,305| 244,450| 271,407| 300,650| 332,367
South East Asia| 59,744| 67472| 73,046| 78,825 85239 92,654| 98361| 103,574
Middle East 24487 28,252 31,747 35,510 39,515] 43,870 48,606| 53,756
Latin America | 31,435 35020 37,774| 405522| 43,639 46,845 50,321 54,062

Oceania 7931 8538 9,013 9476 9,997 10,541 11,090 11,646
South Asia 11,532] 13,612| 15407| 17,430| 19,660 22,316| 25377 28835
Africa 15721 17634] 19/488| 21,538 23,790| 26,150| 28854 31,626
Eastern Europe 5404 7159 8452 10,068 11,820} ~13,862| 16,211 19,069
World 441,231| 496,625 540,611 586,926 637,917| 696,182 758,197| 824,300

Z}& : Drewry, "Annual Container Market Review and Forecast 2008/09

<E 2-2>9 W= 201339 7|+ A AA F 5 ES 8243001 TEUR
AFGT 9~10% e A S GAT FoE oSHu Qo A gEE = of

o
W 53 eyt &3
o}

Aeol|AdL 1960t 5837 ol F, stRe] FAE
dAdste = Adabsel ol HAAowm digsE de FAolth
10,000TEUH < 6,000TEUw 2 4,000TEUw°l Hl& 27 &% °F 36%,
59.7%¢] H]-§& AFEHE Hole ZAow A vk ¢4 duke] i st

of gk WstFAE AHrd tEa 2

_6_



<3 273> Al AU W] AaT Wt
(9] : TEU, %)

Newbuilds Scrap Fleet Growth
1993 189 4 2,101 9.7
1994 271 1 2,371 12.9
1995 326 13 2,684 13.2
19964 381 17 3,048 13.6
1997 521 16 3,553 16.6
1998w 541 62 4,032 135
1999 364 61 4,335 75
2000 481 18 4,799 10.7
2001 545 33 5311 10.7
2002d 732 75 5,968 12.4
2003 593 32 6,529 94
2004d 637 4 7,162 9.7
2005 955 0 8,117 13.3
2006d 1,384 29 9,472 16.7
20074 1,366 33 10,805 14.1
2008 * 1,692 73 12,424 15.0

120089 = 2008 ol FA]
Z}E : Drewry, [Annual Container Market Review and Forecast 2008/09 |

<I9 2-1>AA Aoy Ate AE = oS

- Fleet Growth (right axis)

22,500 — p— rw r — 18%
ore .._._,.-'

. ﬁt e 16%

20,000 p—
e - J 2
iy e

17,500 ~— —
12,500

10,000

14%

12%

10%

8%

Fleet Growth (%)

Fleset Capacity {million teu)

7,500 6%

5,000 4%

2,500 2%

0%

2003 2004 2005 2005 2007 2008 2009 2010 20Mm 2012 2013

25 : Drewry, "Annual Container Market Review and Forecast 2008/09
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<3 2-4> AA F8 AAbe dEgA AlF #A 1Y
gk AR £ R A BH(TEU)

APL/NOL 339,036

New World Alliance Mitsui OSK Line 281,807
oA 164,700

Hapag-Lloyd 456,424

Grand Al NYK Line 329,324
rand Adlance MISC 53013
OOCL 281,113

COSCO 387,196

CKYH-G K-Line 275,364
roup Yang-Ming 245,228

3k 213 & (Senator E3H) 348,235

Evergreen 547,576

China Shipping 399,821

EERPE APL/NOL 339,036
(Slots A 0 CMA-CGM 685,054
V. B ZIM 238,073

Norasia n.a.
UASC 86,608
Maersk Lines 1,760,047
S

MSC 1,030,129

T D naxv AALS 3040 Arfe]EH e AR T
Z}& : Notteboom, Theo, et al,(2006), “Challenges in the Maritime-Land Interface:
Maritime Freight and Logistics”
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<HE 4-2> B AbgH

Rt (2007 Ageed 71E)

g A4 8 &E 5 ZF(TEU) = 7t A4
Singapore 27,932,000 Singapore FAR EAST & ASIA
Shanghai 26,150,000 China FAR EAST & ASIA

Hong Kong 23,881,000 China FAR EAST & ASIA
Shenzhen 21,099,000 China FAR EAST & ASIA

Busan 13,270,000 Korea FAR EAST & ASIA
Rotterdam 10,790,604 Netherlands EUROPE

Dubai 10,653,026 UAE MID-EAST & ASIA
Kaohsiung 10,256,829 Taiwan FAR EAST & ASIA
Hamburg 9,900,000 Germany EUROPE
Qingdao 9,462,000 China FAR EAST & ASIA

Ningbo 9,360,000 China FAR EAST & ASIA
Guangzhou 9,200,000 China FAR EAST & ASIA

Los Angeles 8,355,039 USA NORTH AMERICA
Antwerp 8,176,614 Belgium EUROPE
Long Beach 7,312,465 USA NORTH AMERICA
Port Klang 7,120,000 China FAR EAST & ASIA
Tianjin 7,103,000 China FAR EAST & ASIA
Tanjung Pelepas 5,500,000 Malaysia FAR'EAST & ASIA
New York/New Jersey 5,400,000 USA NORTH AMERICA
Bremen/Bremerhaven 4,892,239 Germany EUROPE
Laem Chabang 4641914 Thailand FAR EAST & ASIA
Xiamen 4,627,000 China FAR EAST & ASIA
Dalian 4,574,200 China FAR EAST & ASIA
Jawaharlal Nehru 4,060,000 India FAR EAST & ASIA
Tanjung Priok 3,900,000 Indonesia FAR EAST & ASIA
Tokyo 3,318,000 Japan FAR EAST & ASIA
Gioia Tauro 3,445,337 Italy EUROPE
Algeciras 3,414,345 Spain EUROPE
Yokohama 3,400,000 Japan FAR EAST & ASIA

Colombo 3,380,000 Sri Lanka FAR EAST & ASIA

Felixstowe 3,300,000 UK EUROPE
Ho Chi Minh 3,200,000 Vietnam FAR EAST & ASIA

Jeddah 3,067,563 Saudi Arabia | MID-EAST & ASIA
Valencia 3,042,665 Spain EUROPE

Nagoya 2,896,221 Japan FAR EAST & ASIA
Port Said 2,820,271 Egypt AFRICA

Manila 2,800,000 Philippiness FAR EAST & ASIA

Salalah 2,639,000 Oman MID-EAST & ASIA
Le Havre 2,638,000 France EUROPE
Barcelona 2,610,099 Spain EUROPE
Savannah 2,604,310 USA NORTH AMERICA

Santos 2,532,900 Brazil SOUTH AMERICA

Kobe 2,472,808 Japan FAR EAST & ASIA
Oakland 2,387,911 USA NORTH AMERICA

Durban 2,338,914 South Africa AFRICA
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o Wb A 8 =5 ZF(TEU) = 7t A9
Osaka 2,309,820 Japan FAR EAST & ASIA
Vancouver 2,307,748 Canada NORTH AMERICA
Keelung 2,215,482 Taiwan FAR EAST & ASIA
Melbourne 2,188,610 Australia AUSTRALASIA
Virginia 2,128,388 USA NORTH AMERICA
Tanjung Perak 2,109,677 Indonesia FAR EAST & ASIA
Zeebrugge 2,020,723 Belgium EUROPE
Kingston 2,016,792 Jamaica CARIBBEAN
Lianyungang 2,003,000 China FAR EAST & ASIA
Seattle 1,973,504 USA NORTH AMERICA
Tacoma 1,924,929 USA NORTH AMERICA
Marsaxlokk 1,901,180 Malta EUROPE
Southampton 1,900,000 UK EUROPE
Genoa 1,855,026 Italy EUROPE
Houston 1,768,627 USA NORTH AMERICA
Charleston 1,754,376 USA NORTH AMERICA
Gwangyang 1,723,000 Korea FAR EAST & ASIA
Shahid Rajaee 1,723,000 Iran MID-EAST & ASIA
Buenos Aires 1,713,300 Argentina SOUTH AMERICA
St Petersburg 1,697,720 Russia EUROPE
Sydney 1,696,282 Australia AUSTRALASIA
San Juan 1,695,134 Puerto Rico CARIBBEAN
Incheon 1,663,300 Korea FAR EAST & ASIA
Freeport 1,636,000 Bahamas CARIBBEAN
Bangkok 1,558,511 Thailand FAR EAST & ASIA
Las Palmas 1,453,286 Canary Is EUROPE
Manzanillo 1,411,146 Mexico CENTRAL AMERICA
Piraeus 1,373,138 Greece EUROPE
Montreal 1,363,021 Canada NORTH AMERICA
Yantai 1,250,000 China FAR EAST & ASIA
Taichung 1,247,750 Taiwan FAR EAST & ASIA
Fuzhou 1,202,000 China FAR EAST & ASIA
La Spezia 1,187,040 Italy EUROPE
Haifa 1,148,628 Israel MID-EAST & ASIA
Karachi 1,137,360 Pakistan FAR EAST & ASIA
Dammam 1,087,395 Saudi Arabia | MID-EAST & ASIA
Marseilles 1,002,200 France EUROPE
Pasir Gudang 1,000,000 Malaysia FAR EAST & ASIA
Damietta 978,374 Egypt AFRICA
Port Everglades 948,680 USA NORTH AMERICA
Penang 927,288 Malaysia FAR EAST & ASIA
Miami 908,000 USA NORTH AMERICA
Gothenburg 841,000 Sweden EUROPE
Veracruz 792,717 Mexico CENTRAL AMERICA
Taranto 755,934 ITtaly EUROPE

A& : CI-Online, Cargo Systems
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20073 Ad=sF 71+ 1569 Wl = Fxke] 20039HE 2007d 74A]
T - abE AR Aol ARgE 907 FFWhY V| xEAE v <3
4,

3>~<FE 4-12>° A S

<X 4-3> 20039 F¢ - A= A=

PORT A ol(m)| 4l m) | FHA () |C/C(H)|F A 2] F(TEU)| 4 d&(%)
Singapore 5,265 13.43 3,390,000 131 18,100,000 7.74
Shanghai 2,281 10.8 824,926 20 11,280,000 31.01

Hong Kong 7,259 14.28 2,494,500 89 20,449,000 6.82
Shenzhen 4,270 14.46 1,823,000 31 10,614,900 39.42

Busan 5973 1373 2,922,839 52 10,407,809 10.10
Rotterdam 9,670 13.55 4,542,000 74 7,106,779 9.23

Dubai 3,186 12.63 1,898,860 30 5,151,958 22.83

Kaohsiung 5122 12.89 1,421,374 25 8,840,000 4.09
Hamburg 8,223 1391 4,067,000 64 6,138,000 14.22
Qingdao 3,367 13.49 1,136,000 2 4,239,000 24.31
Ningbo 2,138 13.88 757,000 16 2,772,000 49.03
Guangzhou 1,299 12.00 225,000 13 2,761,700 26.68
Los Angeles 7,388 13.96 3,263,800 54 7,178,940 1757
Antwerp 10,014 14.26 4,938,070 86 5,445,436 13.99
Long Beach 7,606 14.08 3,961,580 56 4,658,124 2.91

<3E 4-4> 2003 FNE AR 71 2EA

Addol(m)| F4a(m) | F94(m) | C/CH) [T FTEU)|4EE(%)

Max 10,014 20.3 5,230,100 131 20,449,000 200
Min 486 7.6 37,000 1 152,934 -38.3
Average 3,226.8 12.8 1,362,244 23.7 2,725,318 16.2
SD 2,256.9 1.7 1,191,476 20.5 3,347,629 23.7
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<3 4-5> 20043 FF - AE AR

PORT  [A4Zel(m)| 4 (m) | F8 2 (m) [C/C(HH)|F A2 H(TEU)| 345 (%)
Singapore 5,265 13.43 3,390,000 131 21,329,100 17.84
Shanghai 5,282 11.8 4,009,926 51 14,557,200 29.05
Hong Kong 7,259 14.28 2,503,100 89 21,984,000 751
Shenzhen 4,270 14.46 1,823,000 31 13,655,500 28.64
Busan 5,973 13.91 2,923,069 52 11,491,968 10.42
Rotterdam 9,670 13.55 4,542,000 66 8,280,786 16.52
Dubai 1,350 13.25 1,898,860 30 6,428,883 24.79
Kaohsiung 6,711 13.42 1,421,374 21 9,714,115 9.89
Hamburg 9,163 13.79 5,055,000 66 7,003,479 14.10
Qingdao 5,100 15.23 1,136,000 43 5,139,700 21.25
Ningbo 2,138 13.88 757,000 16 4,005,500 44.50
Guangzhou 1,299 12.00 225,000 13 3,304,000 19.64
Los Angeles 9,002 13.84 6,161,200 60 7,321,440 1.98
Antwerp 12,120 15.62 5,068,070 104 6,050,442 11.11
Long Beach 6,736 14.24 4,835,780 46 5,779,852 24.08

<3 4-6> 20049 T A= 7)1 2EA

AMdel(m)| #Am) | FAH() | C/C(H) |FH 2 ZHTED)| A 4E(%)

Max 12,120 20.3 6,161,200 131 21,984,000 92.7

Min 510 7.6 144,560 1 290,000 -21.4

Average 3,031.1 12.8 1,569,427 26.1 3,112,578 15.2

SD 2,467.2 1.8 1,331,914 21.7 3,858,325 16.3
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<E 4-7> 2006 £ - A= AR

PORT A Zdol(m)| ¢4 (m) | FHA(m) |C/C()|FEA 2 F(TEU)| & (%)
Singapore 5,265 1343 3,390,000 131 23,192,200 8.74
Shanghai 5,892 12.4 4,342,858 63 18,084,000 24.23

Hong Kong 7,999 14.39 2,788,500 97 22,427,000 2.02
Shenzhen 4,270 14.46 1,823,000 31 16,197,173 18.61

Busan 7,023 14.18 3,733,069 61 11,843,151 3.06
Rotterdam 9,670 13.66 4,552,000 68 9,300,000 12.31

Dubai 1,350 13.25 1,621,050 51 7,619,222 18.52

Kaohsiung 6,711 13.42 1,421,374 21 9,471,056 -2.50
Hamburg 9,248 13.98 5,414,000 73 8,087,545 1548
Qingdao 5,100 15.23 1,136,000 43 6,307,000 22.71
Ningbo 2,138 13.88 757,000 16 5,208,000 30.02
Guangzhou 3,319 12.63 226,080 32 4,685,000 41.80
Los Angeles 7,490 1391 5,331,700 52 7,484,624 2.23
Antwerp 13,289 13.35 6,330,875 107 6,482,061 7.13
Long Beach 6,736 14.09 4,835,780 46 6,709,818 16.09

<HE 4-8> 20069 @+ Aw 7 2FA

Addol(m)| F4a(m) | F94(m) | C/CH) [FA 2 FTEU)|4EE(%)

Max 13,289 195 6,330,875 131 23,192,200 100.5
Min 510 7.6 144,560 1 551,000 -13.5
Average 3,7132.7 129 1,661,290 27.7 3,442,503 13.0
SD 2,504.6 1.7 1,411,814 225 4,222,490 20.3
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<FE 4-9> 2006 £ - A= AR

PORT Aol (m)| FAlm) | FEA () |C/C(H)|F A 2 FHTEU)| 8 & (%)
Singapore 5,265 13.43 3,390,000 131 24,792,400 6.90
Shanghai 7,542 12.2 6,205,837 79 21,710,000 20.05

Hong Kong 10,999 14.60 3,438,820 131 23,538,580 4.96
Shenzhen 4,270 14.46 1,823,000 31 18,468,900 14.03

Busan 7473 14.63 3,708,220 66 12,030,000 1.58
Rotterdam 9,670 13.66 4,552,000 68 9,654,508 3.81

Dubai 1,350 13.25 1,621,050 51 8,923,465 1712

Kaohsiung 6,714 13.61 1,421,374 21 9,774,670 3.21
Hamburg 9,248 13.98 5,414,000 73 8,861,545 9.57
Qingdao 5,100 15.23 1,136,000 45 7,702,000 22.12
Ningbo 2,138 13.88 757,000 16 7,068,000 35.71
Guangzhou 5219 13.00 4,630,000 35 6,600,000 40.88
Los Angeles 9,278 11.79 6,477,336 67 8,469,853 13.16
Antwerp 14,355 1448 7,222,875 101 7,018,899 8.28
Long Beach 7,498 14.52 4,889,227 56 7,290,365 8.65

<FE 4-10> 20061 A g V) Z2EA

Addol(m)| F4a(m) | F94(m) | C/CH) [FA 2 FTEU)|4EE(%)

Max 14,355 21.2 7,222,875 131 24,792,400 90.5
Min 510 7.6 162,000 1 820,000 -24.7
Average 3,853.2 129 1,773,093 29.0 3,839,610 13.0
SD 2,650.2 1.8 1,558,274 24.2 4,641,442 15.7
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<3 4-11> 20079 ¥4 - A= A8

PORT  [A41Zel(m)| 4 (m) | F2 2 (m) [C/C(HH)|F A2 H(TEU)| 335 (%)
Singapore 6,565 15.03 4,360,000 159 27,932,000 12.66
Shanghai 9,142 12.3 8,605,837 113 26,150,000 20.45
Hong Kong 10,999 14.60 3,438,820 133 23,881,000 1.45
Shenzhen 4,270 14.46 1,823,000 31 21,099,000 14.24
Busan 7,473 14.78 4,198,254 76 13,270,000 10.31
Rotterdam 9,740 12.79 5,120,000 85 10,790,604 11.77
Dubai 1,350 13.25 1,621,050 51 10,653,026 19.38
Kaohsiung 6,714 13.61 1,421,374 21 10,256,829 4.93
Hamburg 9,248 13.98 5,384,000 81 9,900,000 11.72
Qingdao 5,100 15.23 1,136,000 45 9,462,000 22.85
Ningbo 2,138 13.88 757,000 16 9,360,000 32.43
Guangzhou 5,219 13.00 4,650,000 37 9,200,000 39.39
Los Angeles 9,278 11.79 6,477,336 67 8,355,039 -1.36
Antwerp 11,950 14.73 6,695,401 81 8,176,614 16.49
Long Beach 7,902 14.62 4,889,227 60 7,312,465 0.30

<3 4-12> 2007 9k AR 7|2 EA

AMdel(m)| 4 m) | FAH(m) | C/C(H) |FH 2 ZHTED)| A 4E(%)

Max 11,950 199 8,605,837 159 27,932,000 54.0

Min 510 75 162,000 6 755,934 -15.2

Average 4,015.9 129 1,902,567 31.9 4,288,060 10.3

SD 2,594.6 1.8 1,659,245 26.8 5,226,579 109
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<3t 4-13> DEA-CCR 2 ¥ & o] &3 vt a4 4 4%
PORT 20031 20043 2005 200611 2007
Singapore 1.0000 1.0000 1.0000 1.0000 1.0000
Shanghai 1.0000 1.0000 1.0000 1.0000 1.0000
Hong Kong 1.0000 1.0000 1.0000 0.9107 0.9477
Shenzhen 0.7274 1.0000 1.0000 1.0000 1.0000
Busan 0.6230 0.7023 0.6135 0.5462 0.5481
Rotterdam 0.3991 0.4894 0.4724 0.4466 05051
Dubai 0.4147 1.0000 1.0000 1.0000 1.0000
Kaohsiung 0.6503 1.0000 0.8421 0.7653 0.7176
Hamburg 0.3672 0.4082 0.4261 0.4018 0.4389
Qingdao 0.3542 05073 0.5549 0.6960 0.6983
Ningbo 0.3637 0.7591 0.7647 1.0000 1.0000
Guangzhou 0.8411 1.0000 1.0000 0.6969 0.8186
Los Angeles 0.4438 0.4188 0.4123 0.4700 0.3947
Antwerp 0.3127 0.2938 0.3161 0.2899 0.3966
Long Beach 0.2681 0.4481 0.4183 0.3582 0.3040
Port Klang 0.3045 0.3999 0.3966 0.4132 0.4090
Tianjin 0.3683 0.6309 0.6429 0.8212 0.4649
Tanjung Pelepas 0.3504 05597 0.4574 0.4917 0.4713
New York/New Jersey 0.2696 0.2744 0.2529 0.2492 0.2544
Bremen/Bremerhaven 0.2187 0.2788 0.2615 0.3942 0.3083
Laem Chabang 0.3396 0.2230 0.1982 0.2326 0.2618
Xiamen 0.4827 0.8184 1.0000 1.0000 1.0000
Dalian 0.4176 0.4067 0.3769 0.3693 0.6472
Jawaharlal Nehru 0.3798 0.4360 0.4370 0.5965 0.4970
Tanjung' Priok 0.2136 0.3561 0.2897 0.3129 0.3025
Tokyo 0.3480 0.4210 0.3803 0.3978 0.1976
Gioia Tauro 0.2632 0.3488 0.2856 0.2301 0.3718
Algeciras 0.3509 0.6830 0.5881 0.5312 0.3545
Yokohama 0.1721 0.2215 0.1930 0.2644 0.2121
Colombo 0:3308 0:4550 04158 0.7334 0.5788
Felixstowe 0.2004 0.3112 0.2418 0.2876 0.2662
Ho Chi Minh 1.0000 0.2465 0.3056 0.5096 0.4938
Jeddah 0.1881 0.4358 0.2766 0.2326 0.2088
Valencia 0.1741 0.2205 0.2534 0.2466 0.3565
Nagoya 0.1753 0.2153 0.2643 0.2565 0.1958
Port Said 0.1060 0.4031 0.5433 0.7653 0.2069
Manila 0.2693 0.3041 0.2598 0.2339 0.3015
Salalah 0.4432 05637 05336 0.4375 0.3566
Le Havre 0.1801 0.1909 0.1408 0.1254 0.3871
Barcelona 0.1873 0.2904 0.2179 0.2789 0.3059
Savannah 0.1912 0.2641 0.3002 0.2938 0.3803
Santos 0.3131 0.4510 0.4151 0.3585 0.2983
Kobe 0.1308 0.1684 0.1520 0.1882 0.1388
Oakland 0.1601 0.1628 0.1886 0.1626 0.1195
Durban 0.2365 0.3441 0.3077 0.3522 0.2384
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PORT 2003 20041 200541 2006 2007
Osaka 0.2162 0.2303 0.1759 0.1941 0.1528
Vancouver 0.1660 0.2292 0.1852 0.3233 0.1782
Keelung 0.4072 0.4900 0.4321 0.6204 0.5286
Melbourne 0.1776 0.2900 0.2206 0.1932 0.2425
Virginia 0.1843 0.2574 0.2361 0.2039 0.1927
Tanjung Perak 0.2907 0.3825 0.1825 0.2409 0.3155
Zeebrugge 0.0968 0.2315 0.2207 0.2506 0.3337
Kingston 0.1164 0.2983 0.2697 0.3356 0.1609
Lianyungang 1.0000 1.0000 1.0000 1.0000 1.0000
Seattle 0.1050 0.2552 0.2179 0.1352 0.1164
Tacoma 0.1865 0.2529 0.1999 0.1555 0.1266
Marsaxlokk 0.1915 0.3019 0.2396 0.2810 0.3969
Southampton 0.2224 0.3318 0.2598 0.2949 0.4238
Genoa 0.1249 0.2197 0.1490 0.1680 0.1535
Houston 1.0000 1.0000 1.0000 1.0000 0.2191
Charleston 0.1296 0.2082 0.1679 0.1409 0.1078
Shahid Rajaee 0.2744 0.5449 0.1571 0.1649 0.3586
Gwangyang 0.4592 0.2185 0.1898 0.2914 0.1582
Buenos Aires 0.1835 1.0000 0.1218 0.8383 0.1820
St Petersburg 0.1558 0.3246 0.4607 0.5196 0.3302
Sydney 0.1314 0.2238 0.1687 0.1910 0.2087
San Juan 0.4968 0.7009 0.6399 0.5870 0.4714
Incheon 0.1939 0.2960 0.3033 0.3972 0.3621
Freeport 1.0000 0.4205 0.2693 0.6019 0.3057
Bangkok 0.1380 0.2759 0.1619 0.2250 0.2287
Las Palmas 0.2340 0.1833 0.7529 0.3471 0.1847
Manzanillo 0.1826 0.3969 0.2918 0.7932 0.3589
Piraeus 0.1979 0.2246 0.1730 0.1539 0.1302
Montreal 0.1406 0.2357 01771 0.1664 0.1611
Yantai 0.2411 1.0000 0.6710 1.0000 0.2716
Taichung 0.1634 02172 0.1807 0.1546 0.1556
Fuzhou 0.2083 0.3736 0.2793 0.5427 0.3567
La Spezia 0.1869 0.2800 0.2592 0.3173 0.2222
Haifa 0.1380 0.2003 0.2129 0.2112 0.1898
Karachi 0.1995 0.8342 0.6001 0.3303 0.2493
Dammam 0.1596 0.2679 0.2170 0.1968 0.2493
Marseilles 0.0890 0.1801 0.1327 0.1419 0.1292
Pasir Gudang 0.3477 0.5755 0.5538 0.3931 0.3236
Damietta 0.2275 0.5216 0.2581 0.1664 0.1589
Port Everglades 0.1478 0.3312 0.3263 0.2867 0.3208
Penang 0.1690 0.2860 0.1945 0.2313 0.1854
Miami 0.1434 0.1872 0.1678 0.1298 0.1053
Gothenburg 0.1390 0.2429 0.2018 0.1864 0.1689
Veracruz 0.2394 0.3263 0.3487 0.8711 0.2417
Taranto 0.2168 0.2341 0.1255 0.3502 0.1016
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PORT Input/Output Data Projection Difference %
Length 6,565.0 6,565.0 0.0 0.00%
Depth 15.0 15.0 0.0 0.00%
1 Total Area 4,360,000.0 4,360,000.0 0.0 0.00%
Singapore Cc/C 159.0 159.0 0.0 0.00%
Total TEU /| 27,932,000.0 | 27,932,000.0 0.0 0.00%
variation 12,7 127 0.0 0.00%
Length 9,142.0 9,142.0 0.0 0.00%
Depth 1128 .3 0.0 0.00%
2 Total Area 8,605,837.0 8,605,837.0 0.0 0.00%
Shanghai Cc/C 113.0 113.0 0.0 0.00%
Total TEU.+[+.26,150,000.0 | 26,150,000.0 0.0 0.00%
variation 20.5 20.5 0.0 0.00%
Length 10,999.0 5,690.9 -5,308.1 -48.26%
Depth 14.6 14.6 0.0 0.00%
3 Total Area 3,438,820.0 3,438,820.0 0.0 0.00%
Hong Kong Cc/C 133.0 1135 -195 -14.68%
Total TEU [ 23,881,000.0 | 25,198,769.0 1,317,769.0 5.52%
variation 15 13.0 115 793.42%
Length 4,270.0 4,270.0 0.0 0.00%
Depth 14.5 145 0.0 0.00%
4 Total Area 1,823,000.0 1,823,000.0 0.0 0.00%
Shenzhen C/C 31.0 31.0 0.0 0.00%
Total TEU [ 21,099,000.0 | 21,099,000.0 0.0 0.00%
variation 14.2 14.2 0.0 0.00%
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PORT Input/Output Data Projection Difference %
Length 7,473.0 6,140.8 -1,332.2 -17.83%
Depth 14.8 14.8 0.0 0.00%
5 Total Area | 4,198254.0 | 4,198254.0 0.0 0.00%
Busan c/C 76.0 76.0 0.0 0.00%
Total TEU | 13,270,000.0 | 24,210227.7 | 10,940,227.7 82.44%
variation 10.3 18.8 85 82.44%
Length 9,740.0 6,291.4 -3,448.6 -35.41%
Depth 12.8 12.8 0.0 0.00%
6 Total Area | 5,120,000.0 | 5,120,000.0 0.0 0.00%
Rotterdam c/C 85.0 85.0 0.0 0.00%
Total TEU | 10,790,604.0 | 21,365220.0 | 10,574,616.0 98.00%
variation 11.8 283 115 98.00%
Length 1,350.0 1,350.0 0.0 0.00%
Depth 13.3 13.3 0.0 0.00%
7 Total Area | 1,621,050.0 | 1,621,050.0 0.0 0.00%
Dubai c/e 51.0 51.0 0.0 0.00%
Total TEU /| 10,653,026.0 | 10,653,026.0 0.0 0.00%
variation 194 194 0.0 0.00%
Length 6,714.0 2.892.6 -3.821.4 -56.92%
Depth 136 9.8 =38 -28.05%
8 Total Area | 14213740 | 12349355 | -1864385 -13.12%
Kaohsiung c/C 21.0 21.0 0.0 0.00%
Total TEU[+10,256,829.0 | 14,292871.0 {  4,036,042.0 39.35%
variation 49 9.6 47 95.57%
Length 9,248.0 6,657-2 -2,590.8 -28.01%
Depth 14.0 14.0 0.0 0.00%
9 Total Area | 5,384,000.0 | 5,384,000.0 0.0 0.00%
Hamburg c/C 81.0 81.0 0.0 0.00%
Total TEU | 9,900,000.0 | 22555366.0 | 12,655,366.0 127.83%
variation 11.7 26.7 15.0 127.83%
Length 5,100.0 2917.1 -2,182.9 -42.80%
Depth 15.2 15.2 0.0 0.00%
10 Total Area | 1,136,000.0 | 1,136,000.0 0.0 0.00%
Qingdao c/C 45.0 21.8 -232 -51.66%
Total TEU | 9,462,000.0 | 13550947.3 | 4,088,947.3 43.21%
variation 229 32.7 9.9 43.21%
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PORT Input/Output Data Projection Difference %
Length 2,138.0 2,138.0 0.0 0.00%
Depth 13.9 13.9 0.0 0.00%
11 Total Area 757,000.0 757,000.0 0.0 0.00%
Ningbo C/C 16.0 16.0 0.0 0.00%
Total TEU 9,360,000.0 9,360,000.0 0.0 0.00%
variation 32.4 32.4 0.0 0.00%
Length 5,219.0 3,314.5 -1,904.5 -36.49%
Depth 13.0 13.0 0.0 0.00%
12 Total Area 4,650,000.0 2,509,448.4 | -2,140,551.6 -46.03%
Guangzhou C/C 37.0 37.0 0.0 0.00%
Total TEU 9,200,000.0 | 11,238747.5 2,038,747.5 22.16%
variation 39.4 48.1 8.7 22.16%
Length 9,278.0 6,137.0 -3,141.0 -33.85%
Depth 11.8 11.8 0.0 0.00%
13 Total Area 6,477,336.0 4,883,851.6 |=1,593,484.4 -24.60%
Los Angeles c/e 67.0 67.0 0.0 0.00%
Total TEU 8,355,039.0 | 21,167252.0 | 12812,213.0 153.35%
variation -1.4 15.6 17.0. 999.90%
Length 11,950.0 6,778.6 +ORT1.4 -43.28%
Depth 14.7 14.7 0.0 0.00%
14 Total Area 6,695,401.0 5,963,653.4 -731,747.6 -10.93%
Antwerp C/C 81.0 81.0 0.0 0.00%
Total TEU 8,176,614.0 | 20,616,262.3 | 12439,648.3 152.14%
variation 16.5 41.6 25.1 152.14%
Length 7,902.0 6,140.9 -1,761.1 -22.29%
Depth 14.6 14.6 0.0 0.00%
15 Total Area 4,889,227.0 4,176,658.2 -712,568.8 -14.57%
Long Beach C/C 60.0 60.0 0.0 0.00%
Total TEU 7,312,465.0. | ,.24,054,183.1 | 16,741,718.1 228.95%
variation 0.3 78 16.9 999.90%
Length 3,700.0 2,203.8 -1,496.1 -40.44%
Depth 15.8 7.4 -8.3 -52.76%
63 Total Area 1,373,000.0 940,903.2 -432,096.7 -31.47%
Gwangyang Cc/C 16.0 16.0 0.0 0.00%
Total TEU 1,723,000.0 | 10,889,806.5 9,166,806.4 532.03%
variation -1.8 7.3 9.1 503.10%
Length 2,335.0 1,073.7 -1,261.2 -54.02%
Depth 12.2 12.2 0.0 0.00%
68 Total Area 500,000.0 393,641.5 -106,358.4 -21.27%
Incheon Cc/C 10.0 10.0 0.0 0.00%
Total TEU 1,663,800.0 4,594,848.0 2,931,048.0 176.17%
variation 20.8 575 36.6 176.17%
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<3t 4-15> DEA-BCC ¥ & o] &3 vt a4 4 4%
PORT 2003 20041 20054 2006 2007
Singapore 1.0000 1.0000 1.0000 1.0000 1.0000
Shanghai 1.0000 1.0000 1.0000 1.0000 1.0000
Hong Kong 1.0000 1.0000 1.0000 0.9494 0.9605
Shenzhen 0.8979 1.0000 1.0000 1.0000 1.0000
Busan 0.6701 0.7048 0.6268 0.5795 0.5808
Rotterdam 0.3999 0.5251 0.5097 0.4613 0.5065
Dubai 0.4537 1.0000 1.0000 1.0000 1.0000
Kaohsiung 0.7401 1.0000 0.8503 0.7735 0.7620
Hamburg 0.3847 0.4452 0.4819 0.4309 0.4739
Qingdao 0.4219 0.5365 0.5898 0.7053 0.7295
Ningbo 0.4361 0.7924 0.7888 1.0000 1.0000
Guangzhou 0.8814 1.0000 1.0000 0.7152 0.9321
Los Angeles 0.4834 0.4204 0.4184 0.4867 0.4451
Antwerp 0.3263 0.3496 0.3266 0.3424 0.4903
Long Beach 0.2900 0.5105 0.4529 0.3824 0.3195
Port Klang 0.3546 0.4033 0.4011 0.4242 0.4513
Tianjin 0.3786 0.6324 0.6474 0.8309 0.4715
Tanjung Pelepas 0.3955 0.5628 0.4606 0.5025 0.4891
New York/New Jersey 0.2792 0.2881 0.2683 0.2566 0.2622
Bremen/Bremerhaven 0.2452 0.2858 0.2682 0.4056 0.3301
Laem Chabang 0.3453 0.2648 0.2275 0.2591 0.3349
Xiamen 0.5106 0.8675 1.0000 1.0000 1.0000
Dalian 0.4604 0.4452 0.3794 0.3785 0.8578
Jawaharlal Nehru 0.3998 0.4990 0.4573 0.6944 0.5239
Tanjung' Priok 0.2237 0.3832 0.3372 0.3968 0.3724
Tokyo 0.3562 0.4224 0.3878 0.3981 0.2119
Gioia Taure 0.2759 0.3601 0.2954 0.2385 0.4342
Algeciras 0.3634 0.6871 0.6270 0.5577 0.3565
Yokohama 0.1855 0.2215 0.1953 0.2717 0.2199
Colombo 0:3341 0:4606 0:4303 0.7345 0.5788
Felixstowe 0.2126 0.3260 0.2534 0.3008 0.2825
Ho Chi Minh 1.0000 0.3045 0.3476 0.6458 0.5111
Jeddah 0.2368 0.4928 0.3036 0.2347 0.2108
Valencia 0.1869 0.2486 0.2848 0.3129 0.3722
Nagoya 0.1851 0.2242 0.2656 0.2831 0.2066
Port Said 0.1120 0.5256 0.8280 0.8669 0.2113
Manila 1.0000 1.0000 1.0000 1.0000 1.0000
Salalah 0.4628 0.6003 0.5628 0.4697 0.3566
Le Havre 0.2035 0.1924 0.1549 0.1396 0.4840
Barcelona 0.1981 0.3792 0.2602 0.3541 0.3152
Savannah 0.1946 0.2740 0.3030 0.3129 0.4397
Santos 0.3187 0.4626 0.4361 0.3605 0.3095
Kobe 0.1318 0.1709 0.1650 0.1998 0.1519
Oakland 0.1740 0.1651 0.2059 0.1703 0.1308
Durban 0.2419 0.3487 0.3101 0.3749 0.2450
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PORT 2003 20041 200541 2006 2007
Osaka 0.2328 0.2366 0.1923 0.2213 0.1693
Vancouver 0.1699 0.2378 0.1905 0.3564 0.1818
Keelung 0.4210 0.4982 0.4528 0.6802 0.5286
Melbourne 0.1785 0.3228 0.2510 0.2427 0.2496
Virginia 0.1932 0.2772 0.2512 0.2272 0.2062
Tanjung Perak 0.2977 0.5968 0.2749 0.3794 0.3722
Zeebrugge 0.1026 0.2520 0.2370 0.2528 0.4446
Kingston 0.1186 0.3021 0.2727 0.4319 0.2128
Lianyungang 1.0000 1.0000 1.0000 1.0000 1.0000
Seattle 0.1244 0.2921 0.2619 0.1356 0.1195
Tacoma 0.2107 0.2772 0.2384 0.1559 0.1269
Marsaxlokk 0.1930 0.3164 0.2586 0.2863 0.5402
Southampton 0.2248 0.4417 0.3009 0.3078 0.5182
Genoa 0.1418 0.2389 0.1584 0.2444 0.2642
Houston 1.0000 1.0000 1.0000 1.0000 0.2343
Charleston 0.1460 0.2096 0.1731 0.1519 0.1212
Shahid Rajaee 0.2780 0.6599 0.1575 0.1747 0.4326
Gwangyang 0.4619 0.2254 0.1963 0.3092 0.1787
Buenos Aires 0.2317 1.0000 0.2140 1.0000 0.2669
St Petersburg 0.1599 0.3288 0.4734 0.7195 0.3434
Sydney 0.1402 0.2244 0.1807 0.1948 0.2446
San Juan 1.0000 1.0000 1.0000 1.0000 1.0000
Incheon 0.2003 0.3086 0.3082 0.4222 0.4149
Freeport 1.0000 0.5468 0.2929 0.6261 0.3124
Bangkok 0.3350 0.5826 0.4371 0.6776 0.5450
Las Palmas 0.2452 0.2125 0.8795 0.3538 0.1873
Manzanillo 0.1836 0.4356 0.3611 0.8079 0.3997
Piraeus 0.2032 0.2373 0.1861 0.1659 0.1424
Montreal 0.1433 0.3338 0.2647 0.2854 0.1991
Yantai 0.2685 1.0000 0.8947 1.0000 0.3656
Taichung 0.1659 0.2671 0.2046 0.1741 0.1698
Fuzhou 0.2293 0.5224 0.4071 0.8341 0.3602
La Spezia 0.1905 0.3229 0.2944 0.3188 0.2281
Haifa 0.1380 0.2346 0.2505 0.2251 0.1978
Karachi 0.2238 1.0000 0.6970 0.3343 0.2493
Dammam 0.1716 0.2730 0.2341 0.1973 0.2997
Marseilles 0.0891 0.1853 0.1394 0.1425 0.1432
Pasir Gudang 0.3479 1.0000 1.0000 0.9999 0.3614
Damietta 0.2318 0.5328 0.2645 0.1701 0.1640
Port Everglades 0.1500 0.3353 0.3346 0.3135 0.4736
Penang 0.1840 0.3628 0.2811 0.2442 0.1900
Miami 0.1480 0.2226 0.1679 0.1329 0.1071
Gothenburg 0.1401 0.3042 0.2543 0.2606 0.2411
Veracruz 0.3569 1.0000 0.9999 1.0000 0.9998
Taranto 0.2415 0.2407 0.1483 0.3546 0.1298
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<G 4-16>2 20079 AREE® 7l 169 Wel  de gk
Gwangyang &, Incheond9 T84 714& 93 2007d DEA-BCC R &
olgt B Aol Busande] A9 €84 MAS 98 FHLAQ] Az
o] & 1,538m, T4HE L.lm Foli 4AEF8 49 AYEFEFS 9576521TEU
AAES 74% NAr A TE&AQ Fnte]l & F = AS=Z UEY
<3 4-16> 20073 DEA-BCC 289 384 MAS $3 FA}
PORT Input/Output Data Projection Difference %

Length 6,565.0 6,565.0 0.0 0.00%

Depth 150 150 0.0 0.00%

1 Total Area | 4,360,000.0 | 4,360,000.0 0.0 0.00%

Singapore c/C 159.0 159.0 0.0 0.00%

Total TEU | 27,932,000.0 | 2%932,000.0 0.0 0.00%

variation 12.7 12.7 0.0 0.00%

Length 9,142.0 9,142.0 0.0 0.00%

Depth 178 12.3 0.0 0.00%

9 Total Area | 86058370 | 8605837.0 0.0 0.00%

Shanghai c/C 113.0 1130 0.0 0.00%

Total TEU | 26,150,000.0 | 26,150,000.0 0.0 0.00%

variation 20.5 20.5 0.0 0.00%

Length 10,999.0 582013 -5,178.7 -47.08%

Depth 146 146 0.0 0.00%

3 Total Area | 3438820.0 | 3438820.0 0.0 0.00%

Hong Kong c/C 133.0 112.3 -20.7 -15.58%

Total TEU | 23,881,000.0 | 24,862,7465 981,746.5 4.11%

variation 15 130 115 792.61%

Length 4,270.0 4,270.0 0.0 0.00%

Depth 145 145 0.0 0.00%

4 Total Area | 1,823000.0 | 1,823,000.0 0.0 0.00%

Shenzhen c/C 31.0 31.0 0.0 0.00%

Total TEU | 21,099,000.0 | 21,099,000.0 0.0 0.00%

variation 14.2 14.2 0.0 0.00%
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PORT Input/Output Data Projection Difference %
Length 7,473.0 5,934.1 -1,538.9 -20.59%
Depth 14.8 13.7 -1.1 -7.30%
5 Total Area 4,198,254.0 4,198,254.0 0.0 0.00%
Busan Cc/C 76.0 76.0 0.0 0.00%
Total TEU | 13,270,000.0 | 22,846,521.1 9,576,521.1 72.17%
variation 10.3 17.7 7.4 72.17%
Length 9,740.0 6,325.9 -3,414.1 -35.05%
Depth 12.8 12.8 0.0 0.00%
6 Total Area 5,120,000.0 5,120,000.0 0.0 0.00%
Rotterdam c/C 85.0 85.0 0.0 0.00%
Total TEU | 10,790,604.0.{ 21,303,651.6 | 10,513,047.6 97.43%
variation 11.8 23.2 11.5 97.43%
Length 1,350.0 1,350.0 0.0 0.00%
Depth 13.3 13.3 0.0 0.00%
7 Total Area 1,6215050.0 1,621,050.0 0.0 0.00%
Dubai C/L 51.0 51.0 0.0 0.00%
Total TEU/ | 10,653,026.0 | 10,653,026.0 0.0 0.00%
variation 194 194 0.0 0.00%
Length 6,714.0 2,778.0 -3,936.0 -58.62%
Depth 13.6 12.8 g -6.30%
8 Total Area 1,421,374.0 1,158,602.4 -262,771.6 -18.49%
Kaohsiung c/C 21.0 21.0 0.0 0.00%
Total. TEU- | 10,256,829.0 | 13,460,625.8 3,203,796.8 31.24%
variation 4.9 30.2 25.2 511.72%
Length 9,248.0 6,403.2 -2,844.8 -30.76%
Depth 14.0 12.6 -1.4 -10.23%
9 Total Area 5,384,000.0 5,384,000.0 0.0 0.00%
Hamburg Cc/C 81.0 81.0 0.0 0.00%
Total TEU 9,900,000.0 | 20,892,053.2 | 10,992,053.2 111.03%
variation 11.7 24.7 13.0 111.03%
Length 5,100.0 2,692.3 -2,407.7 -47.21%
Depth 15.2 12.6 -2.6 -17.03%
10 Total Area 1,136,000.0 1,136,000.0 0.0 0.00%
Qingdao Cc/C 45.0 21.6 -23.4 -52.04%
Total TEU 9,462,000.0 [ 12,971,265.9 3,509,265.9 37.09%
variation 22.9 31.3 85 37.09%
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PORT Input/Output Data Projection Difference %
Length 2,138.0 2,138.0 0.0 0.00%
Depth 13.9 13.9 0.0 0.00%
11 Total Area 757,000.0 757,000.0 0.0 0.00%
Ningbo C/C 16.0 16.0 0.0 0.00%
Total TEU 9,360,000.0 9,360,000.0 0.0 0.00%
variation 32.4 32.4 0.0 0.00%
Length 5,219.0 3,143.6 -2,075.4 -39.77%
Depth 13.0 11.0 -2.0 -15.02%
12 Total Area 4,650,000.0 2,588,147.8 | -2,061,852.2 -44.34%
Guangzhou C/C 37.0 37.0 0.0 0.00%
Total TEU 9,200,000.0 9,870,218.5 670,218.5 7.28%
variation 39.4 42.3 2.9 7.28%
Length 9,278.0 7,132.5 -2,1455 -23.12%
Depth 11.8 11.8 0.0 0.00%
13 Total Area 6,477,336.0 4,822,903.8 |=1,654,432.2 -25.54%
Los Angeles Cc/C 67.0 67.0 0.0 0.00%
Total TEU 8,355,039.0 | 18,770,392.8 . | 10,415,353.8 124.66%
variation -1.4 14.9 16.3 999.90%
Length 11,950.0 5,767.5 -6,182.5 -51.74%
Depth 14.7 11.5 ol -22.17%
14 Total Area 6,695,401.0 5,293,401.2 | -1,401,999.8 -20.94%
Antwerp C/C 81.0 71.0 11@0 -12.31%
Total TEU 8,176,614.0 | 16,677,364.8 8,500,750.8 103.96%
variation 16.5 33.6 TifT 103.96%
Length 7,902.0 5,993.0 -1,909.0 -24.16%
Depth 14.6 187 -0.9 -6.37%
15 Total Area 4,889,227.0 4,221,808.2 -667,418.8 -13.65%
Long Beach C/C 60.0 60.0 0.0 0.00%
Total TEU 7,312,465.0. |, 22,885,329.3 | 15,572,864.3 212.96%
variation 0.3 16.4 16.1 999.90%
Length 3,700.0 2,032.0 -1,667.9 -45.08%
Depth 15.8 11.9 -3.8 -24.66%
63 Total Area 1,373,000.0 826,402.3 -546,597.6 -39.81%
Gwangyang Cc/C 16.0 16.0 0.0 0.00%
Total TEU 1,723,000.0 9,641,425.8 7918,425.8 459.57%
variation -1.8 38.1 39.9 999.90%
Length 2,335.0 1,002.8 -1,332.1 -57.05%
Depth 12.2 10.5 -16 -13.57%
68 Total Area 500,000.0 452,048.8 -47,951.1 -9.59%
Incheon Cc/C 10.0 10.0 0.0 0.00%
Total TEU 1,663,800.0 4,010,493.8 2,346,693.8 141.04%
variation 20.8 50.1 29.3 141.04%
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PORT 2003 20041 20054 2006 20074
Singapore 1.0000 1.0000 1.0000 1.0000 1.0000
Shanghai 1.0000 1.0000 1.0000 1.0000 1.0000
Hong Kong 1.0000 1.0000 1.0000 0.9592 0.9867
Shenzhen 0.8101 1.0000 1.0000 1.0000 1.0000
Busan 0.9297 0.9965 0.9787 0.9425 0.9436
Rotterdam 0.9979 0.9320 0.9268 0.9682 0.9972
Dubai 0.9141 1.0000 1.0000 1.0000 1.0000
Kaohsiung 0.8787 1.0000 0.9904 0.9894 0.9417
Hamburg 0.9544 0.9168 0.8842 0.9324 0.9262
Qingdao 0.8395 0.9455 0.9408 0.9868 0.9573
Ningbo 0.8340 0.9579 0.9695 1.0000 1.0000
Guangzhou 0.9543 1.0000 1.0000 0.9745 0.8782
Los Angeles 0.9180 0:9963 0.9855 0.9656 0.8867
Antwerp 0.9583 0.8403 0.9679 0.8466 0.8089
Long Beach 0.9246 0.8778 0.9235 0.9368 0.9514
Port Klang 0.8586 0.9916 0.9887 0.9741 0.9063
Tianjin 0.9727 0.9976 0.9930 0.9834 0.9859
Tanjung Pelepas 0.8860 0.9946 0.9930 0.9785 0.9636
New York/New Jersey 0.9656 0.9525 0.9427 0.9713 0.9701
Bremen/Bremerhaven 0.8918 0.9756 0.9749 0.9719 0.9340
Laem Chabang 0.9835 0.8420 0.8711 0.8978 0.7816
Xiamen 0.9453 0.9434 1.0000 1.0000 1.0000
Dalian 0.9071 0.9134 0.9933 0.9756 0.7545
Jawaharlal Nehru 0.9499 0.8738 0.9555 0.8590 0.9487
Tanjung, Priok 0.9549 0.9292 0.8592 0.7886 0.8123
Tokyo 0.9771 0.9966 0.9807 0.9993 0.9324
Gioia Tauro 0.9540 0.9687 0.9669 0.9647 0.8563
Algeciras 0.9655 0.9940 0.9380 0.9525 0.9943
Yokohama 0.9277 1.0000 0.9881 0.9731 0.9644
Colombo 0.9901 0.9878 0.9663 0.9985 1.0000
Felixstowe 0.9424 0.9547 0.9541 0.9560 0.9423
Ho Chi Minh 1.0000 0.8095 0.8792 0.7892 0.9662
Jeddah 0.7942 0.8843 09111 0.9911 0.9904
Valencia 0.9316 0.8870 0.8897 0.7881 0.9578
Nagoya 0.9471 0.9603 0.9950 0.9061 0.9476
Port Said 0.9468 0.7669 0.6561 0.8828 0.9794
Manila 0.2693 0.3041 0.2598 0.2339 0.3015
Salalah 0.9577 0.9391 0.9482 0.9314 0.9999

Le Havre 0.8850 0.9920 0.9089 0.8982 0.7998
Barcelona 0.9457 0.7659 0.8375 0.7876 0.9705
Savannah 0.9827 0.9637 0.9909 0.9388 0.8649
Santos 0.9825 0.9749 0.9518 0.9944 0.9638
Kobe 0.9921 0.9853 0.9211 0.9419 0.9140
Oakland 0.9200 0.9859 0.9160 0.9547 0.9135
Durban 0.9778 0.9869 0.9923 0.9394 0.9732
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PORT 2003 2004 20054 20063 2007
Osaka 0.9287 0.9733 0.9146 0.8772 0.9026
Vancouver 0.9771 0.9640 0.9720 0.9071 0.9804
Keelung 0.9672 0.9836 0.9544 0.9120 1.0001
Melbourne 0.9947 0.8984 0.8789 0.7961 0.9715
Virginia 0.9540 0.9286 0.9398 0.8975 0.9345
Tanjung Perak 0.9765 0.6409 0.6638 0.6350 0.8476
Zeebrugge 0.9433 0.9185 0.9312 0.9913 0.7506
Kingston 0.9813 0.9875 0.9891 0.7770 0.7561
Lianyungang 1.0000 1.0000 1.0000 1.0000 1.0000
Seattle 0.8437 0.8738 0.8321 0.9968 0.9741
Tacoma 0.8850 0.9122 0.8385 0.9977 0.9975
Marsaxlokk 0.9923 0.9542 0.9266 0.9815 0.7347
Southampton 0.9893 0.7511 0.8634 0.9580 0.8178
Genoa 0.8805 0.9197 0.9408 0.6875 0.5810
Houston 1.0000 1.0000 1.0000 1.0000 0.9352
Charleston 0.8875 0.9932 0.9702 0.9276 0.8891
Shahid Rajaee 0.9871 0.8257 0.9974 0.9440 0.8290
Gwangyang 0.9941 0.9695 0.9670 0.9424 0.8852
Buenos Aires 0.7919 1.0000 0.5692 0.8383 0.6820
St Petersburg 0.9742 0.9872 0.9732 0.7221 0.9614
Sydney 0.9374 0.9975 0.9337 0.9806 0.8532
San Juan 0.4968 0.7009 0.6399 0.5870 0.4714
Incheon 0.9678 0.9592 0.9840 0.9408 0.8728
Freeport 1.0000 0.7690 0.9193 0.9613 0.9785
Bangkok 0.4119 0.4736 0.3704 0.3321 0.4196
Las Palmas 0.9544 0.8626 0.8560 0.9811 0.9861
Manzanillo 0.9947 0.9111 0.8082 0.9818 0.8980
Piraeus 0.9740 0.9466 0.9298 0.9275 0.9142
Montreal 0.9813 0.7060 0.6690 0.5831 0.8093
Yantai 0.8980 1.0000 0:7500 1.0000 0.7430
Taichung 0.9849 0.8131 0:8330 0.8830 0.9166
Fuzhou 0.9083 0.7151 0.6860 0.6507 0.9903
La Spezia 0.9810 0.8671 0.8804 0.9952 0.9743
Haifa 1.0002 0.8539 0.8498 0.9381 0.9595
Karachi 0.8915 0.8342 0.8610 0.9880 1.0001
Dammam 0.9303 0.9813 0.9270 0.9973 0.8317
Marseilles 0.9992 0.9718 0.9520 0.9960 0.9021
Pasir Gudang 0.9993 0.5755 0.5538 0.3931 0.8954
Damietta 0.9816 0.9789 0.9760 0.9784 0.9688
Port Everglades 0.9851 0.9879 0.9751 0.9146 0.6773
Penang 0.9182 0.7884 0.6920 0.9471 0.9757
Miami 0.9691 0.8411 0.9997 0.9767 0.9828
Gothenburg 0.9921 0.7985 0.7935 0.7153 0.7005
Veracruz 0.6708 0.3263 0.3487 0.8711 0.2418
Taranto 0.8977 0.9726 0.8464 0.9877 0.7825
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<3} 4-18> Malmquist A|FE ©]-&3 Ivt T84 &4 23

PORT 2003/2004 2004/2005 2005/2006 2006/2007
TECI| TCI | MPL | TECI| TCI | MPL | TECI| TCI | MPL | TECI| TCI | MPI
Singapore | 1.10 [ 1.56 | 1.71 | 1.00 | 1.02 | 1.02 | 1.00 | 1.13 [ 1.12 | 0.96 | 1.02 | 0.98
Shanghai | 0.82]0.96 | 0.79 | 1.00 | 1.04 | 1.03 | 1.04 | 1.02 | 1.06 | 1.05 | 1.01 | 1.06
Hong Kong [ 099 | 1.28 [ 1.27 [ 093 | 1.03 | 095 | 058 | 1.32 | 0.76 | 026 | 151 | 039
Shenzhen | 159 | 083 | 133 [ 1.05 [ 107 [ 112 | 102 | 111 | 113 | 101 | 1.14 | 115
Busan 198 | 057 | 1.13 ] 030 | 1.11 | 033 | 055 | 098 | 053 | 7.33| 0.79 | 5.81
Rotterdam | 3.11 | 0.57 | 1.78 | 0.78 | 1.05 | 0.82 | 0.37 | 0.95 | 0.36 | 3.74 | 0.77 | 2.88
Dubai 475067320 0.89 | 1.13 | 1.01 | 1.01 | 1.14 | 1.15 | 1.05 [ 1.20 | 1.26
Kaohsiung | 11.16] 040 | 447 | 091 [ 188 | 1.70 | 0.15 | 095 | 0.14 | 1.73 | 090 | 155
Hamburg | 1.84 | 056 | 1.04 | 1.08 | 1.05 | 1.14 | 0.73 | 095 | 0.69 | 1.64 | 0.75 | 1.23
Qingdao | 1.73 ] 054{093{ 1.00 | 1.12| 1.11 | 1.144.0.92 | 1.05 | 1.40 | 0.81 | 1.14
Ningho 1814061 | 1.10| 0,70 | 1.28 [ 090 | 1.85 | 0941.1.74 | 1.01 | 1.15| 1.16
Guangzhou | 245 [ 0.67 | 1:64 | 1.04 | 1.05 | 110 | 048 | 094 | 045.] 1.27 | 0.89 | 1.14
Los Angeles /| 0.24 | 0.55 | 0.13 | 1.06 | 1.07,| 1.14 | 7.02 | 0.85 | 5.95 | 1.50 | 0.96 | 1.44
Antwerp | {153 055 | 084 | 065 | 1.06 | 0694 1.26 | 092 | 1.16 | 2.28 | 0.77 | 1.74
Long Beach 1344054 7.32]0.71 | 1.07 | 0.76 | 0.64 | 0.94 | 0.60 | 0.06 | 0.69 | 0.04
Port Klang | 239 | 051 | 1.23 | 066 | 1.09 | 0.72 | 250 | 093 | 232 | 130/ 0.73 | 095
Tianjin| | 2.01 | 056 1.13]0.94 | 1.13] 1.06 | 1.34 | 0.95 | 1.27 | 065)| 0.78 | 0.51
Tanjung Pelepas| 1.07 | 055 059 | 026 | 1.13] 029 | 873 | 091 | 333 | 145 | 0.78 | 1.13
N oo | 198 055 | 1094074 1.07 {079 | 104 | 087{ 091 | 157 | 070 | 0.96
/Br]j;f;‘}fgven 3.26 | 0.51/.1.65 | 0.83 | 1.09 | 0.90 | 2.38 |-0.90:| 2.15 | 0.86 | 0.85 | 0.74
Laem Chabang | 1.12 | 0:51 | 057 061 | 1.07 ] 0.65 | 151 | 092 1.39 | 1.48 | 0.82 | 1.21
Xiamen  |203]043] 0884204 |134]273}099| 1.17| 1.16 | 0.94 | 1.17| L.10
Dalian 167 | 055 | 092 | 086 | 1.15| 099 | 1.15| 0.83 | 0.96 | 1.70 | 0.93 | 1.58
Jaggaharlal -1 062 | 0.44 | 027 | 2.15 | 1.22 | 263 | 2.89 | 0.60 | 1.73 | 0.70 | 1.30 | 0.92
Tanjung Priok | 948 | 0.50 | 475 | 0.24 | 1.11 | 0.27 | 429 | 0.63 | 2.71 | 0.84 | 1.08 | 0.91
Tokyo 0.15 | 0.49 | 0.07 | 432 | 1.14 | 491 | 1.76 | 0.83 | 1.47 | 1.37 [ 0.93 | 1.28
Gioia Tauro | 1.17 [ 0.48 | 0.56 | 5.34 | 1.13 | 6.06 | 0.84 | 1.11 | 0.93 | 094 | 1.07 | 1.01
Algeciras | 302044 | 1.32] 041 | 1.34] 054 0.49 | 0.65 | 0.32 | 2.09 | 0.80 | 1.67
Yokohama | 2.78 | 051 | 142 [ 065 | 1.07 [ 0.70 | 210 | 0.88 | 1.86 | 0.85 | 0.81 | 068
Colombo | 281 [ 042 [ 119 | 063 | 133 | 0.84 | 323 | 065 | 2.11 | 048 | 1.13 | 054
Felixstowe | 0.50 | 0.61 | 0.31 | 2:31 | 1.13 | 2.60 | 0.64 | 0.96 | 0.62 | 1.08 | 0.89 | 0.97
Ho Chi Minh | 0.28 | 0.80 | 0.22 | 1.25 [ 1.10 | 1.37 | 1.56 | 0.77 | 1.20 | 0.92 | 1.16 | 1.07
Jeddah 190 | 075 | 143 | 067 | 1.14 | 077 [ 024 [ 093] 0.23 | 1.64 ] 0.64 | 1.05
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PORT 2003/2004 2004/2005 2005/2006 2006/2007
TECI| TCI | MPI | TECI| TCI | MPI | TECI| TCI | MPL | TECI| TCI | MPI
Valencia 1651050 (082140110 1.55(1.03{0.70 | 0.72 | 1.49 | 1.07 | 1.59
Nagoya 1.09 10491053 [ 3.00 [ 1.11 [ 3.35] 096 [ 0.79 | 0.76 | 0.68 | 0.86 | 0.59
Port Said 3751062 ] 231|212 132 279] 1471082 | 1.20 | 0.26 [ 0.60 | 0.16
Manila 1.00 ] 1.00 | 1.00 | 1.00 | 0.70 | 0.70 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00
Salalah 0.6010.471 028 | 0.81 [ 1.32 ] 1.07 | 2.89 | 0.86 | 2.49 | 0.46 | 0.96 | 0.44
Le Havre 1.00 {056 056 | 1.74 1 1.10 | 1.92 [ 0.13 [ 0.96 | 0.13 | 7.86 | 0.89 | 7.02
Barcelona 2.041057]116|061 114069 | 175|067 | 1.17 | 095 | 1.14 | 1.08
Savannah 1341052070 | 127114 (146 1.26 { 0.78 | 0.99 | 1.21 | 1.10 | 1.33
Santos 1531052080 [0.85|1.24(1.05]0.650.70]0.45 | 0.62|0.93 | 0.57
Kobe 4721 0.50 | 2.36-/°0.59 | 1.07 | 0.63 2.02 | 0.80 | 1.62 | 0.56 | 0.77 | 0.43
Oakland 1.02 {055 | 0.56 | 1.57 | 1.08 [ 1.69 | 0.61 [ 0.91.] 0.55 | 1.86 | 0.92 | 1.71
Durban 161 (053085073 ]1.15(0.84 (191 [0.74 | 1.41 | 0.53 | 1.09 | 0.58
Osaka 07710581 0.45] 052 [ 1.09 ] 0.56 | 1.95| 078 | 1.51 [0.74 | 0.81 | 0.60
Vancouver 3.02 1 0.48 | 145 | 0.69 | 1.121] 0.77-| 2.62 | 0.96 |.2.52 | 0.49 [ 0.83 | 0.40
Keelung 2.2510.37/4 083 | 0.20 | 1.50 |1 0.31 | 347 | 0.50 | 1.73 | 1.91 | 1.16 | 2.22
Melbourne 40410481 1.95| 0.06 | 1.15] 0.07 | 893 | 0.60 | 5.40 | 1.93|| 1.05 | 2.03
Virginia 143 1051 [ 0.72 1 0.87 | 1.13 [ 0.99 [ 0.56 [ 0.66 | 0.37 | 1.36/| 0.90 | 1.22
Tanjung Perak | 1.47 | 0.49 | 0.72 | 0.03 | 1.34 | 0.04 [64.89( 0.44 |28.48| 0.92 | 1.42 | 1.31
Zeebrugge 3.62 10.62 | 225,114 | 1.15] 1.31 | 094 | 094 0.88 1 0.96 | 1.13 | 1.09
Kingston 4251 085]235]092 124|114 | 147|072 | 1.06 4 0.33 | 1.12 | 0.37
Lianyungang | 0.57 | 1.33:} 0.76.] 1.00 | 1.00 | 1.00-[ 1.00 | 0.85°{ 0:85 [ 1.00 | 1.69 | 1.69
Seattle 7.16 | 0.60-] 4.33 10.99 [ 1.11 | 1.09:4-0:98 | 1:09 | 1.06 | 0.89 [ 1.12 | 1.00
Tacoma 0.4310.53 ] 0.23 | 3.0271.111335] 0.00 | 0.96 | 0.00 |281.2| 0.84 |234.9
Marsaxlokk [ 564 [0.45 (256 1.58 | 1.11 | 1.76 | 0.57 | 0.95 | 0.54 | 1.61 | 1.08 | 1.73
Southampton | 1.25 [ 047 [ 059 | 454 | 1.21 | 551 [ 048 [ 0.92 | 0.44 | 1.77 | 1.11 | 1.97
Genoa 0.6410.4810.30 | 846 | 1.14 1 9.63 | 0.68 | 1.09 | 0.75 | 0.92 | 1.10 | 1.00
Houston 1.00 | 1.58 | 1.58 | 1.00 | 0.93 [ 0.93 [ 1.00 [ 0.76 | 0.76 | 0.22 | 1.09 | 0.24
Charleston 3.171050 ] 1.59 | 0.60 | 1.11 | 0.67 | 218 | 0.95 | 2.08 | 0.82 | 1.09 | 0.90
Shahid Rajaee | 2.03 047095 028|126 036 1.24 [0.83]1.03 | 1.25| 1.17 | 1.47
Gwangyang 128 1030038079113 (089 [ 1.79 [ 0.97 | 1.73 | 1.05 | 1.00 | 1.06
Buenos Aires | 6.64 |0.47]3.14]0.29 | 1.09] 032|348 065|226 0.16 | 1.11 | 0.18
St Petersburg | 2.86 [ 0.50 | 1.42 [ 1.19 | 1.26 | 1.49 | 1.43 [ 0.50 | 0.71 | 0.55 | 1.35 | 0.74
Sydney 1.80 (051 (092028112 032|375 (0.86|3.23 | 1.22 | 1.00 | 1.22
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2003/2004 2004/2005 2005/2006 2006/2007
rORT TECI| TCI | MPI [ TECI| TCI | MPI | TECI| TCI | MPL | TECI| TCI | MPI
San Juan 1.00 [ 0.71 [ 0.71 | 1.00 | 541 | 541 | 1.00 [ 0.83 | 0.83 | 1.00 | 0.69 | 0.69
Incheon 4021045]1.83|1.10|1.33] 147|140 073 1.02| 091 | 1.21 | 1.11
Freeport 02610681017 | 1.77 [ 1.29 | 229 | 1.18 |1 092 | 1.09 | 0.54 | 1.25 | 0.67
Bangkok 425106412721 020 123]025]|664]038]254]059|1.72]1.01
Las Palmas 146 [ 0.59 [ 0.86 | 1.57 | 1.44 | 2.26 [ 0.51 [ 0.55 | 0.28 | 0.04 | 0.93 | 0.03
Manzanillo 34410441150 | 0.26 [ 1.391 037 790 | 0.65 | 5.15| 042 | 1.34 | 0.56
Piraeus 2711064 1.75] 08211310921 0.05] 099 | 0.05]17.30| 0.83 |14.43
Montreal 3.9510.55 | 2.17-{-0.20 | 1.21 | 0.25-3.00 | 0.39 | 1.18 | 1.10 | 1.38 | 1.51
Yantai 11.50{.0:23/| 2.62 | 0.31 | 3.08 | 0.95 | 3.67 | 0.37-] 1.37 | 0.16 | 1.19 | 0.19
Taichung 9:3810.56 | 528|081 1231099087 |1.12|0.98 | 041 [ 0.87 | 0.36
Fuzhou 1.84 1057 | 1.04 | 053 | 1.45.( 0.77  3.02 [ 0.53 | 1.61 | 0.50 | 1.42 | 0.70
La Spezia 2.550.41 ] 1.04 | 541 | 1.231 6.64 | 0.69 | 0.80 ['0.55 | 0.44 [ 1.30 | 0.57
Haifa 2.7810.6411.79 | 0.39 | 1.18 |10.46 | 2.46 | 0.72 | 1.78'| 0.48 | 1.31 | 0.63
Karachi 2731039 ] 1.06 | 0.54 | 1.30-4-0.70 | 0.52 | 0.54 | 0.28 | 0.14/ 1.10 | 0.15
Dammam 24410491 1.18 | 0.84 | 1.41 | 1.18 | 0.60 | 0.73 | 0:44 | 1.74 | 1.14 | 1.99
Marseilles 6.7310.50 ]334 | 1.33 [ 1.14 | 1.52| 0.39 | 0.86 |/0.34 | 1.28 | 1.07 | 1.36
Pasir Gudang *| 799 | 0.11 | 0.85 ] 1.00 [ 0.88 | 0.88 | 1.00 | 0.39 | 0.39 |.0.30 | 1.22 | 0.37
Damietta 2:38 10:52:1.23 | 0.82 | 1.37 | 1.13 | 0.69 {'1.14 {.0.79 | 0.51 | 1.14 | 0.58
Port Everglades [11.58( 0:45 | 5.17-{.0.97 | 1.24 | 1.21 [ 0.83 [ 0.67 | 0.56 | 0.99 | 1.16 | 1.15
Penang 2971045 1.3470:22{ 1.37.}.0.3014.06 | 047 | 1.92 | 0.81 | 1.42 | 1.15
Miami 5851058337023 1.22]028) 277|096 |2640.82(1.14|0.94
Gothenburg 5671050] 283|059 1.44]1085] 147|041 061|042 [1.62 | 0.68
Veracruz 12941 0.07 | 0.87 | 1.00 | 2.19 | 2.19 | 1.00 | 1.42 | 1.42 | 1.00 | 0.68 | 0.68
Taranto 101 (063063113 ]1.25(141(1.15(0.98|1.13(0.77] 1.14 | 0.88
Average 3.051057] 150|117 126|143 242|083 | 159|443 [1.04 | 3.86
Max 13.44| 1.58 | 7.32 | 8.46 | 5.41 | 9.63 |64.89| 1.42 |28.48|281.2| 1.72 |234.9
Min 0.15 { 0.07 | 0.07 | 0.03 | 0.70 | 0.04 | 0.00 | 0.37 [ 0.00 | 0.04 | 0.60 | 0.03
SD 2951023128 | 1.27 1052154 6.86| 0.21 | 3.06 | 29.58| 0.23 |24.69
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<& 5-1> AAl A g B gt
A T T4 g

& 5ol o}k
22370 gkt

Hong Kong, Shanghai, Shenzhen, Busan, Kaohsiung,
Qingdao, Ningbo, Guangzhou, Tianjin, Xiamen,
Tokyo, Dalian, Yokohama. Nagoya, Kobe,
Osaka, Keelung, Gwangyang, Incheon,
Lianyungang,Taichung, Yantai, Fuzhou

Rotterdam, Hamburg, Antwerp, Bremen/Bremerhaven,
Algeciras, Felixstowe, Gioia Tauro, Valencia,

9 Barcelona, Le Havre, Genoa, Zeebrugge,
2171 &t Southampto, Marsaxlokk, St. Petersburg, Piraeus,
La Spezia, Marseilles, Taranto, Gothenburg,
Las Palmas de Gran Canaria
Los Angeles, Long Beach, New York/New Jersey,
ol g7}k Oakland, Vancouver, Savannah, Tacoma,

D140 @Rt

Virginia, Seattle, Charleston, Houston, Meontreal,
Miami, Port Everglades

Singapore, Port Klang, Tanjung Pelepas. Laem Chabang,
Tanjung Priok, Jawaharlal Nehru, Colombo, Manila,
Karachi;- Ho Chi Minh, Bangkok, Tanjung Perak,
Dubai. Jeddah, Salalah, Shahid Rajaee, Haifa,
Dammam, Pasir Gudang, Penang; Port Said, Durban,
Damietta; Melbourne, Sydney, Kingston, San Juan,
Freeport, Manzanillo, Veraeruz, Santos, Buenos Aires

ol AlA

_‘

<E 5-2>~<3E 54> 20073 Ve A9l

Fe HRoIA O oF 151%2

ok ERobAol, #¥, ol BF Rgand A
FWA, ¢/ 5o BEAAE 2 AolE melm 9

o

ZrolA e BEobol Mad we FEe e
T | FL]

11.4%, Lrolv =7}
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<3 5-2> 20074

F5olAlol &t 27 7] ZEA

AR dol(m)| FHdm) | FEH(m) | C/CH) |FHEZH(TEU)|FE(%)
Max 10,999 15.8 8,605,837 133 26,150,000 54.0
Min 540 10.2 162,000 6 1,202,000 -3.8
Average 4318.9 13.3 1,888,993 37.6 7,181,953 15.1
SD 2,581.3 1.3 1,814,374 314 7,265,160 14.7

<HE 5-3> 20074 g g% A8 724

AR dol(m)| FHdm) | FHEH(m) | C/C(H) |FHEZH(TEU)|ETE(%)
Max 11,950 19.9 6,695,401 85 10,790,604 28.0
Min 1,500 10.3 432,000 8 755,934 -15.2
Average 4742.3 13:2 2,106,679 307 3,247,483 114
SD 3,029.4 1.9 1,772,988 22.6 2,816,089 10.0

<& 54> 2007 @ 5ohd gk, 34t 5 7| 2F 7

A dol(m)| F4m) | FHAE(m) | C/CT) |FH 2 =H(TEU) | EE(%)
Max 9,278 15.5 6,477,336 67 8,355,039 20.5
Min 1,525 10.5 993,100 6 908,000 -10.9
Average 4.520.3 13.1 3,065,694 29.9 2,938,357 2.4
SD 2,280.3 14 1,735,412 19.3 2,256,612 7.8

BolAel B HEA BA
<# 5-5>% ¥ X Hong Kongd, Shanghai®, Lianyungangd 37] 3

ko] DEA-CCR, DEA-BCC =3
Guangzhou® ¥ Gwangyang®d Fuzhoud-2 20031 d DEA-BCC =39
o2 Yehg oy DEA-CCR E 3ol A
Ao

3

Ty

A

-

rl

o2 Yeghd R
Xiamend ¢ A] DEA-BCC EdA &4 oz eyt oy DEA-CCR
oA 0.929] Ylo]l R v Eg&A

o ey w

Ry

o 2
A grte

X

-
9o},

e Ko

H] 587 ©]

H g &
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eyt g T AYEEE 71 1009 He] dwte £3= Busand I
4 CR, DEA-BCC %

O

Gwangyang &, Incheon® el &4 7/1d4& ¢Ist DEA-
el 2007 A A= <

<& 55> DEA R¥< &% ERoblol g &8y B4 Aot

No. DMU 2003 2004 2005 2006 2007
CCR.{'BCC | CCR | BCC | CCR | BCC |*€CR | BCC | CCR | BCC
1 Shanghai | 1.00 [ 1.00 |-1.00 | 1.00 | 1.00 {-1.00 | 1.00 . 1.00 | 1.00 | 1.00
2 | Hong Kong | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
3 | Shenzhen [ 0.73 | 0904 1.00 [ 1.00 | 1.00 | 1.00 [ 1.00 | 1.00%| 1.00 | 1.00
4 Busan 0.62 | 067 | 0.70 | 0.70 [ 0.61 | 0.63 | 0.56 | 0.59 [, 0.55 | 0.59
5 | Kaohsiung | 065 | 0.74 | 1.00 [ 1.00 |0.86 | 094 | 0.78 | 0.84 | |0.72 | 0.76
6 Qingdao 035 ] 042 | 051 | 054 | 055 | 0.59 | 0.70 | 0.71 | 0.70 | 0.73
7 Ningbo 037 ] 044 | 0.76 | 0.79 | 0.76 | 0.79 | 1.00 | 1.00 |/ 1.00 | 1.00
8 | Guangzhou | 0.96 | 1.007}.1.00 [ 1.00 | 1.00 | 1.00 [ 0.70 | 0.72/] 0.82 | 0.93
9 Tianjin 0.38 1039 | 065 | 0.71 | 0.67 | 0.74 | 0.83 | 0.88 | 0.46 | 0.47
10 Xiamen 0.48%-0:60 |-0.92 | 1.00 | 1.00 [-1.007| 1.00 }1.00 | 1.00 | 1.00
11 Dalian 0.42+.062 |7041 | 045 [1040 | 0.41 { 038 | 0.39 | 0.65 | 0.86
12| Yokohama | 0.17 | 0.19 [-0.22 | 0.22" [ 0.19-0.20 | 0.27 | 0.28 | 0.21 | 0.22
13 Tokyo 035 ] 036 | 042 | 042 | 0.38 | 0.39 | 0.40 | 0.40 | 0.20 [ 0.22
14 Nagoya 018 1 019 | 022 | 023 | 0.26 | 0.27 | 0.26 | 0.30 | 0.20 [ 0.22
15 Kobe 013 ] 013 | 017 | 017 | 015 | 0.17 | 0.19 | 0.21 | 0.14 | 0.16
16 Osaka 0221023 | 023|025 | 018 | 0.21 | 0.20 | 0.23 | 0.15 | 0.18
17 Keelung 043 | 046 | 049 | 050 | 043 | 047 | 0.62 | 0.68 | 0.53 | 0.53
18 |Lianyungang| 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
19 | Gwangyang | 0.56 | 1.00 | 023 | 0.23 | 0.20 | 0.22 | 0.29 | 0.31 | 0.16 | 0.18
20 Incheon 022 1 036 | 030 | 0.33 | 0.31 | 0.33 [ 040 | 0.42 | 0.36 | 0.41
21 Yantai 0.24 | 027 | 1.00 | 1.00 | 0.67 | 0.89 | 1.00 | 1.00 | 0.27 | 0.37
22| Taichung | 017 | 018 | 0.22 | 0.30 | 0.18 | 0.23 | 0.15 | 0.20 | 0.16 | 0.17
23 Fuzhou 0.22 ] 1.00 | 0.39 | 0.68 | 0.29 | 0.60 | 0.54 | 0.87 | 0.36 | 0.36




<3 5-6> 20071 DEA-CCR R& ¢ &&d /MAde 918 FAF (Fhokaeh

PORT Input/Output Data Projection Difference %
Length 7,473.0 6,144.0 -1,329.0 -17.78%
Depth 14.8 14.8 0.0 0.00%
4 Total Area 4,198,254.0 4,198,254.0 0.0 0.00%
Busan C/C 76.0 60.3 -15.7 -20.66%
Total TEU | 13,270,000.0 | 23,960,198.3 | 10,690,198.3 80.56%
variation 10.3 18.6 8.3 80.56%
Length 3,700.0 2,203.9 -1,496.1 -40.44%
Depth 15.8 75 -8.3 -52.76%
19 Total Area 1,373,000.0 940,903.2 -432,096.8 -31.47%
Gwangyang C/C 16.0 16.0 0.0 0.00%
Total TEU 1,723,000.0 | 10,889,806.5 9,166,806.5 532.03%
variation -1.8 74 9.2 503.10%
Length 2,335.0 1,073.7 -1,261.3 -54.02%
Depth 12.3 12.3 0.0 0.00%
20 Total Area 500,000.0 393,641.5 -106,358.5 -21.27%
Incheon C/C 10.0 10.0 0.0 0.00%
Total TEU 1,663,800.0 4,594,848 1 2,931,048.1 176.17%
variation 20.8 57.5 36.7 176.17%

< 5-7>12007%d DEA-BCC R3¢ B4 7S 918 FAF (oo

PORT Input/Output Data Projection Difference %
Length 7,473.0 5,914.2 -1,558.8 -20.86%
Depth 14.8 13.6 -1.2 -8.12%
4 Total Area 4,198,254.0 4,198,254.0 0.0 0.00%
Busan C/C 76.0 59.6 -16.4 -21.59%
Total TEU | 13,270,000.0 | 22,432,182.5 9,162,182.5 69.04%
variation 10.3 17.4 7.1 69.04%
Length 3,700.0 2,032.0 -1,668.0 -45.08%
Depth 15.8 11.9 -3.9 -24.66%
19 Total Area 1,373,000.0 826,402.4 -546,597.6 -39.81%
Gwangyang Cc/C 16.0 16.0 0.0 0.00%
Total TEU 1,723,000.0 9,641,425.8 7,918,425.8 459.57%
variation -1.8 381 40.0 999.90%
Length 2,335.0 1,002.8 -1,332.2 -57.05%
Depth 12.3 10.6 -1.7 -13.57%
20 Total Area 500,000.0 452,048.9 -47,951.1 -9.59%
Incheon Cc/C 10.0 10.0 0.0 0.00%
Total TEU 1,663,800.0 4,010,493.9 2,346,693.9 141.04%
variation 20.8 50.2 294 141.04%
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<3 5-8> Malmquist A|5& ©|&3 F&oprjol &nt &4 4 23
2003/2004 2004/2005 2005/2006 2006/2007

No. PORT
TECI| TCI | MPI | TECI| TCI | MPI | TECI| TCI | MPI | TECI| TCI | MPL
1 Shanghai |0.75]0.980.73]0.98|1.02|1.00|1.12|1.00 | 1.11 | 1.02 ] 1.02 | 1.04
2 | Hong Kong | 0.95]0.00 | 0.00 {0.931.02]0.95]0.96[1.02 0.98]0.95| 1.03 | 0.98
3 Shenzhen |[159(0.83]1.33(1.05|1.07]1.12(1.02|1.10|1.13|1.00(1.14] 1.15
4 Busan 2.0310.55]1.12]0.31(1.12]10.34]0.52 | 1.03 [ 0.54 | 7.33 | 0.79 | 5.81
5 | Kaohsiung |11.80] 0.38 | 4.51 {0.90 [ 1.88]1.69]0.14(0.95(0.13]1.73|0.90 | 1.55
6 Qingdao |1.75]054(1094]1.00|1.11|1.11{1.14]093|1.06(1.40]0.81 | 1.14
7 Ningbo 1.81]0.61 [ 1.10.}.0:701:28-1-0.90.| 1.85 (094 | 1.74 ] 1.01 | 1.15| 1.16
8 | Guangzhou | 1.12 |.1702 [ 1.15 [ 0.99 [ 1.08 | 1.07 | 0.48 [ 0.94.| 0.45] 1.27 | 0.90 | 1.14
9 Tianjin 2.0110.56 113094 (1.13]1.061.34]0.95(1.27 | 0.66 | 0.79 | 0.52
10 Xiamen 3.5410.291.04}1.26 [ 1.41.}.1.77] 0.99 | 1.17 | 1.16 | 0.93 | 1.15 | 1.07
11 Dalian 1.71{0.39,40.:67 | 0.86 | 1.16/[ 1.00 [.1.15| 0.82 | 0.95( 1.73 | 0.95 | 1.64
12| Yokohama |2.98(0.48(1.42]0.61|1.14[0.70 | 2.12] 0.86 | 1.83 [ 0.84'| 0.82 | 0.69
13 Tokyo 0.1510.48]0.07 | 429 [ 115 4.92 | 1.87 ] 0.79 | 1.47 | 1.33]] 0.97 | 1.29
14 Nagoya 1.15{045[0.52 | 2.85 | 115(3.27 [ 1.04 | 0.74 ] 0.77{ 0.63 | 0.94 | 0.59
15 Kobe 5.081.0.47]2.36..0.55(1.15)0.63 | 2.13] 0.73 | 1.56 | 0.53 | 0.83 | 0.44
16 Osaka 0.81 |10.561.0.46 | 0.49 [ 1.15] 0.56 | 2.16-{ 0:69 | 1.49 0.67 | 0.91 | 0.61
17 Keelung | 2.254.0.37 | 0.830:20 [ 1.49 ] 0.31"| 3.45 [ 0.50-{1.73 | 1.92 | 1.16 | 2.22
18 |Lianyungang| 1.00 [ 1.00 | 1:00.}.1.00 | 1:00{ 1.00.{-1:00 | 0.85 | 0.85| 1.00 | 1.69 | 1.69
19 | Gwangyang | 0.20 [ 0.74 [ 0.15] 0.79 | 1.13 [ 0.89 [ 1.79 0.97 | 1.73 | 1.05 | 1.09 | 1.15
20 Incheon 40210451183 (1.10]1.33|1.47({140]0.72(1.02091|1.21 | 1.11
21 Yantai 6.3410.291.83]0.39(2.44]10.96|3.80]0.37|1.410.15]|1.23 ] 0.18
22 | Taichung [10.20| 0.56 | 5.68 | 0.83(1.200.99]0.87]1.13]0.980.37|0.91 | 0.34
23 Fuzhou 0.4212.35]10.99]053(1.45]0.77 3.27]0.50 [ 1.63 | 0.47 | 1.51 | 0.71
Average 27710621134 (1.02]126|1.24|155]086|1.17|1.26|1.04| 1.23
Max 11.80] 2.35| 5.68 | 4.29 [ 244492380 | 1.17[1.83| 7.33 | 1.69 | 5.81
Min 0.15]0.000.00]0.20 {1.00 0.31 ] 0.14] 0.37 | 0.13 | 0.15] 0.79 | 0.18
SD 3.031045]1.32]0.87(0.3211.0010.95]0.21 {0.45]| 1.40 023 | 1.11
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2. € FT 284 EH

2

<% 5-9>& AHEWH Rotterdam?d, Algeciras® 27] ¥wto] DEA-CCR,
DEA-BCC 23 RFoA a8 drvto=z yelyt} 3 La Speziad
7} Gothenburgd-& 5d =% DEA-BCC 24 &7 ¢l gvto =z v}el
Seroll= =78kl DEA-CCR EgollA HE&4el Frtoew yehy 5

o] HE&Ae] EASE Aoz BAHAT

<¥ 59> DEA 232 o83 &4 vt 84 24 Ay

wl  port 2003 2004 2005 2006 2007

CCR | BCC | CCR | BCC | CCR | BCC | CCR | BCC | CCR | BCC
1 | Rotterdam -{ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
2 | Hamburg | 1.00| 1.00 | 083 | 0.88¢[-091 | 0.92 | 1.00 | 1.00 | 0.95 | 0.96
3| Antwerp | 087 | 092 | 065 | 0.73 | 071 0.76 | 0.78 | 0.81 | 0.88 | 1.00
4 /Brzgf:%n 082 | 0.8 | 074 | 0.75 [ 1079 | 0.79 | 1.00 | 1.00 | 0.89 | 0.89
5 | Gioia Tauro | 1.00 | 1.00 | 0.95 | 0.97 | 0.99 | 0.99 | 0.89 | 0.89 | 1.00 | 1.00
6 | Algeciras | 1.00 | 1,00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
7 | Pelixstowe | 0.80 | 0.81 |.0.74 | 0.75 | 0.66 | 0.66 | 0.81 | 0.82'| 0.88 | 0.91
8 | Valencia™ | 0.70 {0.77 | 059 | 0.66 | 0.72 | 0.87.{ 0.78 | 0.86 | 0.81 | 0.95
9 | Le Havre |[0.66 {067 | 049 | 0.49 | 0.48 | 0.48 |:0.47.{ 0.48 | 0.93 | 0.94
10 | Barcelona | 0.78°}1.00:/0.86 | 1.00 | 058 |-0.90 {073 | 0.83 | 0.85 | 1.00
11| Zeebrugge | 0.38 | 0.39 | 091099 | 063|065 | 069 | 0.71 | 0.81 | 0.84
12 | Marsaxlokk | 058 | 0.67 | 0.77 | 0.82 | 055 | 057 | 065 | 0.68 | 1.00 | 1.00
13 | Southampton | 0.86 | 1.00 | 0.76 | 1.00 | 0.83 | 1.00 | 0.98 | 1.00 | 1.00 | 1.00
14|  Genoa 049 | 052 | 067 | 074 | 058 | 0.60 | 054 | 0.66 | 0.41 | 051
15 |St Petersburg| 0.63 | 1.00 | 1.00 | 1.00 | 0.72 | 1.00 | 1.00 | 1.00 | 0.79 | 1.00
16 | Las Palmas | 1.00 | 1.00 | 0.41 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 057 | 0.68
17| Piraeus | 0.77 | 078 | 056 | 057 | 058 | 0.60 | 057 | 058 | 053 | 0.55
18| La Spezia | 057 | 1.00 | 050 | 1.00 | 0.48 | 1.00 | 0.90 | 1.00 | 0.68 | 1.00
19| Marseilles | 033 | 035 | 056 | 057 | 030 | 031 | 035 | 0.35 | 0.37 | 0.41
20 | Gothenburg | 0.56 | 1.00 | 0.93 | 1.00 | 0.66 | 1.00 | 0.69 | 1.00 | 0.64 | 1.00
21| Taranto | 1.00 | 1.00 | 1.00 | 1.00 | 0.43 | 051 | 1.00 | 1.00 | 0.43 | 1.00
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<¥ 5-10> Malmquist A5 o] 43 3 &3t a&4 ¥4 A
2003/2004 2004/2005 2005/2006 2006/2007

No.| PORT
TECI| TCI | MPI | TECI| TCI | MPI | TECI| TCI | MPI | TECI| TCI | MPI
1 | Rotterdam |1.08|1.28|1.38[094|1.14|1.07|098|0.98]096]| 1.1 |1.02|1.13
2 | Hamburg |0.86|1.21]1.04]|091|1.37|1.25|1.34]0.71 | 095|088 | 1.28 | 1.12
3| Antwerp [0.79]1.22]096]045|1.75|0.78]2.33]052|1.22| 1.37] 1.16 | 1.59
4 /Bj;fenrf;‘ven 1.66|0.94 | 1.56 | 0.37 | 2.60 | 0.97 | 4.77 | 059 | 2.83 | 059 | 1.13 | 0.66
5 | Gioia Tauro |0.332.35]0.78|2.85|058 | 1.65]0.94 | 1.01 | 0.96 | 1.13| 1.06 | 1.19
6 | Algeciras |1.20|1.12]1.35]081|1.07|0.87]0.98]096|094|0.91|1.05|095
7 | Felixstowe |0.65|1.07]0.70]1.36 (154 |21010.86|0.73|0.63|0.89|1.14|1.01
8 | Valencia |1.0510.84]088]077|2.43|1.86]1.35]0.60.|0.81|1.62]0.921.49
9 | Le Havre -{0.760.89{0.67|1.40 | 1.65|2.30|0.15] 061 [ 0.09 | 842 1.02 | 8.63
10 | Barcelona | 1.00{1.00 | .00 0.35| 1.414:0.50 | 1.71 | 1.06 | 1.82 | 1.84 | 0.63 | 1.16
11| Zeebrugge |3.29]0.74[2.42[0.39]2.89]1.13}2.09 |0.43(091|1.01 | 115|115
12 | Marsaxlokk | 2.48 | 074 | 1.84 [ 1.08 | 1.56 | 1.68 [ 0.83 | 0.66 | 0.55 | 2.49 | 0.91 | 2.27
13 | Southampton | 1.00 | 0.90 | 0.90 | 1.00 | 0.68 | 0.68 [ 1.00 | 1.00 | 1.00{ 1.00 | 1.26 | 1.26
14| Genoa |064]065[042[479|208]9.97|0.830.74] 062081 | 1.11 | 0.89
15 | peterspurg | 1:00|1.17 | 1174 1.00 | 1,007 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.02 | 1.02
16 | Las Palmas {.1.0040:59.[0.59 | 1.00 | 2.31 | 2.31 | 1.00.40.76 | 0.76 | 0.03 | 0.87 | 0.03
17| Piraeus | 1.121.0.96 | 108 {1.03] 091 | 094 [ 0.07 | 0.56 | 0.04 [14.50| 1.05 |15.26
18 | La Spezia |1.00|1.03|1.03}1.00]1.00|1.00(1.00|1.53|1.53|1.00| 101|101
19 | Marseilles |3.04]081 245 |1.14]1.43]1.63|045 | 062|028 | 1.72 | 0.77 | 1.33
20 | Gothenburg | 1.00 | 1.27{1.27 | 1.00 | 097 [ 0.97| 1.00 | 0.88 | 0.88 | 1.00| 0.91 | 0.91
21| Taranto |150|061|092|045|162|0.73]2.17]0.73| 159|068 0.64|0.44
Average 126]1.02|1.16 [ 1.15| 152 | 1.60 | 1.28 [ 0.79 | 0.97 | 2.09 | 1.01 | 2.12
Max 3.29|2.35|2.45|4.79 | 2.89 | 9.97 | 4.77 | 1.53 | 2.83 |14.50| 1.28 |15.26
Min 0.33]0.59|0.42 {035 | 058 | 0.50 | 0.07 | 0.43 | 0.04 | 0.03 | 0.63 | 0.03
SD 0.77]0.37{ 054 {099 | 0.64 | 1.97| 0.99 | 0.25 | 0.61 | 3.30| 0.17 | 3.46




3. BolwlEs du 5&A BA

<#E 511> 29X Los Angeles®, Houston3d 27] &wko] 2003~
20073 DEA-CCR, DEA-BCC =¥ REFoA 5849 ggntoz eyt
Long Beach@ 3} Port Everglades3& 2003dS A|9)3 43 o 2% &8
Aol gvto 2 eyttt $HH, Montreald2 DEA-BC 3
o Fgrto @ YeygdE Esa DEA-CCR 23 24 A3 vagg&3d

grro et el wagdel EAsE so

O
td
-
2,
s
foh
o
)

fru
M
1%
il
32
T

<E 5-11> DEA 232 o[ §¥ Helrjel7 a1 584 24 43

2003 2004 2005 2006 2007
CCR | BCC | CCR | BCC | CCR | BCC+{ CCR | BCC | CCR | BCC
1 | Los Angeles | 1.00 | 1.00.4+1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00.| 1.00 | 1.00

Long Beach | 064 | 065 | 1.00 [ 1.00 | 1.00 [ 1.00 [ 1.00 | 1.00 | 1.00 | 1.00

New York
/New Jersey

3

4 Savannah 1.00 | 1.00 | 0.79 | 0.79 | 1.00 [ 1.00 [ 1.00 | 1.00 | 1.00 | 1.00
5 Oakland 077 | 0.78.] 050 | 0.50 | 0.62 | 0.62 | 0.52 | 053 | 0.52 | 0.53
6 | Vancouver [ 0.51.| 0.53 ["0.67 [ 0.72 [ 0.64 | 0.67 | 1.00 [ 1.00 [ 0.97 | 0.99
7

8

9

No. PORT

0.63 | 0.75 | 0.75 | 0.81 | 0.73 | 0.82 | 0.74 | 0.75 | 10.87 | 0.89

Virginia | 1.00].1:00 | 067 | 0.85 | 0.73 | 0.96 |0.69 | 0:80 | 0.81 | 1.00
Seattle | 0:39 ] 0.39 {-0.95 | 1.00 | 0.88.{10.934 060 | 0.60 | 0.65 | 093
Tacoma | 1.00 | 1.001-093 | 0.96 | 0.82°{ 0.86-| 069 | 0.70 | 0.70 | 1.00
10| Houston | 1.00 | 1.00 | 1.00 | 100 | 100 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
11| Charleston | 057 | 060 | 0.72 | 072 | 067 | 067 | 064 | 064 | 0.64 | 1.00
12| Montreal | 0.83 | 1.00 | 091 | 1.00 | 084 | 1.00 | 087 | 1.00 | 089 | 1.00
Evedlides | 034 | 034 | 1.00 | 1.00 | 1.00 | 1.00 | 100 | 1.00 | 1.00 | 1.00
14|  Miami | 075 | 085 | 070 | 070 | 067 | 067 | 061 | 061 | 0.64 | 1.00

2003/2004d, 2004/2005%1, 2005/2006%, 2006/2007d z+zke] 7|1Hd &+
4 WEt Aol Hato]l AIZRe] sFo wel 176, 1.07, 1.03, 1.832 =2 UE
U Z&Ae] JHAER U= AS & vk 2003/2004, 2004/2005 9



2004/2005\d 9= 09322 7ol HHses & F Utk 2005/20064,
2006/2007d 9] 4 7lea&Ad Wsk Age Hd2 47 113, 16247 A
of Hl3] VeEeAdS HuHor JHAEASH, VR Wt X 3

2093 081= HT Ko R 7|wo] HHIIASS & 5 Ut

o

<} 5-12> Malmquist A& ©]&3 Holdg 7}l vt g&4 B4 A}

2003/2004 2004/2005 2005/2006 2006/2007

No. PORT
TECI| TCI | MPL | TECI| TCI | MPL|TECI| TCIL | MPI | TECI| TCI | MPL

1 [Los Angeles|0.69|1.08]0.74]093|1.19|1.11|1.95]0.89|1.73 [10.69 | 0.96 | 0.66

2 | Long Beach [ 6.10] 091 (554 090 | 1.01]0.91| 0.73 | 1.15].0.83 [ 1.01 | 0.93 | 0.94
New York

3 0.8811.1210.99]1.04]0.84[0.87[0.80(1.19(095]1.45]0.68| 0.99
/New Jersey
4 Savannah [061]1.30]080]1.6310.85]1.39]1.22]0.80]098(1.62]0.95| 1.54
5 Oakland 0.7411.0110.74]156 093144069099 |0.69]| 1.67| 0.83 | 1.47
6 | Vancouver [1.1011.18]1.30.|0.90]094]0.85|3.17|1.01{3.19(0.40(0.79| 0.32
7 Virginia 0.6211.33]0.82]1.280.80[1.03[0.59}0.90 |05341.78]0.66| 1.18
8 Seattle 3.55.] 1.06| 3.767:0.901 0.97 { 0.87:(:0.81 | 1.06 |-0.86 | 1.28 | 0.76 | 0.98
9 Tacoma 0.2511.9410.49712.42 10.83| 2.01 [ 0.01]0.96 | 0.01 |211.7] 0.06 | 12.45

10| Houston |1.00{158(158(1.00{0.93]0.93|1.00|0.76|0.76 | 1.32 [ 0.87 | 1.15
11 | Charleston |1.12]1.24(138(0.84(0.89]0.75|1.45]0.88 | 1.28 | 1.28 [ 0.73 | 0.94
12| Montreal |1.00{1.00{1.00{1.00{0.78]0.78|1.00|1.10|1.10 | 1.00 [ 1.03 | 1.03
13 | Bvarofides | 297|140 | 415|130 | 110 | 142 [ 0.95 | 0.65 [ 0.62 | 0.80 | 1.25 | 1.00
14|  Miami 098] 134]130{0.65|0.90|0.58]1.42]0.60|0.85 | 1.32[0.73 | 0.96

Average 154(125(1.76 117 093(1.07 [ 1.13 | 0.93 | 1.03 [16.24| 0.81 | 1.83

Max 6.10( 194554 (242]1.19]2.01317|1.19|3.19|211.7| 1.25|12.45
Min 0.25]10.910.49]0.65(0.78 0.58 ] 0.01 | 0.60 { 0.01 | 0.40 | 0.06 | 0.32
SD 1.60{0.27[1.55(0.45]0.11]0.38|0.74 | 0.18 | 0.73 [56.27| 0.27 | 3.07
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Singapore 3t

IS

d=9lem, Ningbod
= At

3k 2071 &w

, Hong Kongd
A 2152 Aol 2000m~4,000me] H] %

A 252 A

2e4 4
Ay 9 gure FAez T HAALE JFoR

3 o] A aFow TR

A Z0]7F 4000m ©]4el tE Fwroz FAEY oM,

[0

, Shanghai®, Busan® %

= -

, Tianjin®, Tanjung Pelepas® %

7o) 2000m ©olstel A gwFo 2 Xiamendt

<E5-13> If T 2 7AW
A4 e R < nl
Singapore, Shanghai, Hong Kong, Shenzhen, Busan,
Rotterdam, Kaohsiung, Hamburg, Qingdao, Guangzhou,
Los Angeles, Antwerp, Long Beach, Port Klang,
4,000m ]’ New. York/New Jersey, Bremen/Bremerhaven,
: 3571 &k Laem Chabang, Tokyo, Yokohama, Ho .Chi Minh,

Valencia, Manila, Le Havre, Barecelona, Kobe, Oakland,
Osaka, Vancouver, Zeebrugge; Kingston, Genoa,
Shahid Rajaee, Buenos ' Aires; Bangkok, Montreal

2,000m ~4,000m
© 3571 &kuk

Ningbo, Tianjin, Tanjung Pelepas, Dalian,
Jawaharlal Nehru, Tanjung Priok, Gioia Tauro,
Algeciras, Colombo, Felixstowe, Jeddah, Nagoya,

Port Said, Savannah, Santos, Keelung, Melbourne,
Virginia, Tanjung Perak, Seattle, Tacoma, Marsaxlokk,
Houston, Charleston, Gwangyang, St Petersburg,
Sydney, Incheon, Las Palmas, Manzanillo, Piraeus,
Haifa, Marseilles, Port Everglades, Gothenburg

2.000m ©] 3}
22070 &bk

Dubai, Xiamen, Salalah, Durban, Lianyungang,
Southampton, San Juan, Freeport, Yantai, Taichung,
Fuzhou, La Spezia, Karachi, Dammam, Pasir Gudang,

Damietta, Penang, Miami, Veracruz, Taranto
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thSof AAE <FE 5-14>~<3IE 5-16> 20073 7]+ FRE a9 25
of W3t 71x%5A ZAjoltt Uy - T8 - 23 F BF FJeAid A4
Zol, BE WA C/CAY] F, A4 = AgEsFe HpdAaes &
2bo] S Hola oy A AFENME Aol7 gleS & 5 Ut

<} 5-14> 20073 Wd g9 A5 7| xFA
AAZel(m)| #4m) | FAA(m) | ¢/ |FHEHTEU)| A FE(%)

Max 11,950 199 8,605,837 159 27,932,000 39.3

Min 4,019 75 927,810 17 1,363,021 -3.8
Average 6,634.3 1.3+F 3,076,925 50.5 7,173,647 10.8

SD 2,189.8 2 1,909,440 331 7,121,877 89

<X 5-15> 20003 S8R %5 7| 2B
AAZel(m)| #4m) | FEA(m) | /L) |EH 8 HTEU)|HFE(%)

Max 3,980 15.8 4,856,000 59 9,360,000 42.4

Min 2,138 10.3 318,000 6 841,000 -10.9
Average 2,926.0 12.9 1,361,580 22.9 2,710,909 99

SD 520.5 14 919,258.6 10.8 1,740,458 10.6
<E 5-16> 2007¢ 2% vk g x5
AAZel(m)| #4m) | FAA(m) | ¢/ |FHEHTEU)| A FE(%)

Max 1,900 16 2,954,380 51 10,653,026 54.0

Min 510 9.05 162,000 6 755,934 -15.2

Average 1,341.0 12.7 794,169 15.0 1,998 297 10.2

SD 443.0 1.7 612,792.8 9.7 2,167,138 14.2
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1. Ay 3

<# 5-17>% Ay EW Singapore®, Shanghaide] DEA-CCR =33}
DEA-BCC =3 &4 A3 5d BF 8% Fvoes vewrh ki,
Hong Kong3&-2 20063 3 20073 S A sk 3@ &< &8
B}y o} 20061, 200730 % HlwA =L §8A4S AW Fgvte =z 3y
Ak 20073 &84 B4 A¥, Kaohsiung®d 3 Maniladt, Vancouverd,
Zeebrugge®d 5 77 & vro] DEA-BCC Rl = &4 ggrtoz el
Saol®= =783 DEA-CCR EdoA @& T84 s B =9 H
&40l EAete A®E AU

Busan&@<¢ DEA-CCR &&42 77z} 062, 0.70, 0.61,
DEA-BCC &&4<Ql 0.67, 0.70, 0.63, 0:58, 0599 vlugl-S wf HA o=
Fote] W gEAol EAIT L B 5 oy R 84S e Aow
Hol FRE A3 Ageti e Ao AT

2007 @84 B4 A3 Busan®9 FEF T o= Singapored i}

o

05, 0562 =

ot

Shanghai®, ‘Shenzhend, Guangzhou®e] AAEFHA oW, J
st DEA-CCR,“DEA-BCC =39 2007d 4 A= <i 518>, <i
5-19>¢} o] YERGTH <E 518> <E 519> W=

2l ko] 7] g Fda ] Aol s Fola AEa A A

o
=
daedd AFEs MAAACE = Aor Y

3T
e
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<H 5-17> DEA BH& ol 8% ud 33 5y 4 23
2003 2004 2005 2006 2007

No.|  PORT
ccR [ Bce [ cer | Bec | ccr [ Bee | cer [ Bec | ccr [ BCC
1| Singapore | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
9 | Shanghai | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
3 | Hong Kong | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.91 | 0.95 | 0.95 | 096
4 | Shenzhen | 095 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
5 Busan 062 | 067 | 070 | 070 | 061 | 0.63 | 055 | 058 | 056 | 0.59
6 | Rotterdam | 042 | 045 | 049 | 053 | 047 | 051 | 045 | 0.46 | 054 | 056
7 | Kaohsiung | 065 | 0.74 | 1.00 | 1.00 | 0.86 | 1.00 | 0.78 | 1.00 | 0.72 | 1.00
8 | Hamburg | 040 | 047 | 041 | 045 | 048 | 054 | 041 | 0.44 | 047 | 0.49
9 | Qingdao | 064 | 071 | 058 | 063 | 059 | 067 | 0.99 | 1.00 | 1.00 | 1.00
10 | Guangzhou | 0.95 | 1.00-}-1.00 | 1.00 | 1.00-]-1.00 | 1.00 | 1.00 | 1.00 | 1.00
11| Los Angeles | 0471 056 | 042 | 042 | 0.41 | 0.42 [-0.49 | 049 | 039 | 0.45
12| Antwerp |036 | 043 | 029 | 035 | 032 | 0.34 | 0.20-] 036 | 046 | 0.52
13 | Long Beach | 0.27 | 029 | 045 | 051 | 050 | 0.53-] 0.37 | 040 | 030 | 0.32
14| Port Klang | 0.30 | 0.35 2040 | 041 [-0.40 | 0.40 | 048 | 051 | 056 | 0.56
15 /II\\II:\‘; Ji :l;y 029 | 082 | 027 | 020 [ 0264 028 | 026 | 027 | 0.26 | 027
16 /Brfgferﬁfgven 022 | 025029 | 030 | 030 | 0.33 | 0.70 | 0.88 | 0.41 | 052
17| kMg | 051 [ 064 022 | 0.26 | 021 | 0.24 | 025 031 | 0.34 | 037
18]  Tokvo | 060 | 0.72.] 042 | 043 [ 038 | 0.50 | 055 | 087, 020 | 0.22
19| Yokohama | 0.18 | 020 ['023 | 023 [ 021 [ 0.21 | 031 | 033 | 028 | 0.29
20 | Ho Chi Minh | 1.00°] 1.00 | 0.27 | 043 | 062 | 1.00 }0.72 | 090 | 1.00 | 1.00
21| Valencia | 02710291023 | 028 | 046 [-053]7032 1 038 [ 072 | 079
22| Manila | 027 ]-1.00] .30 | 1.00| 026 | 1.00 [ 023 | 1.00 | 0.37 | 1.00
93| Le Havre | 041 | 042 [ 0191 020 | 014 016 | 013 | 0.14 | 1.00 | 1.00
24| Barcelona | 043 | 044 | 035 | 069 | 032 | 042 | 040 | 052 | 0.74 | 0.90
%5 Kobe 013 [ 013 [ 017 | 018 | 017 | 018 [ 021 | 022 [ 0.15 | 017
% | Oakland | 033 | 035 | 0.16 | 0.17 | 029 | 030 | 018 [ 0.18 [ 0.12 | 0.13
27| Osaka 065 | 068 | 025 | 027 | 020 | 0.23 | 025 | 0.30 | 024 | 0.27
98 | Vancouver | 0.17 | 018 | 0.31 | 0.31 | 033 | 051 | 0.82 | 1.00 | 0.31 | 1.00
99 | Zeebrugge | 0.15 | 017 | 0.31 | 0.31 | 090 | 1.00 | 049 | 056 | 0.87 | 1.00
30| Kingston | 021 | 022 ] 037 | 037 | 084 | 1.00 | 069 | 1.00 | 029 | 1.00
31|  Genoa 013 [ 015 [ 025 | 032 | 017 | 0.39 | 042 | 043 | 0.42 | 0.49
32 | Shahid Rajace| 0.81 | 1.00 | 1.00 | 1.00 | 038 | 056 | 0.21 | 0.22 | 0.94 | 1.00
33 | Buenos Aires | 0.78 | 090 | 1.00 | 1.00 | 0.12 | 027 | 1.00 | 1.00 | 0.31 | 046
34| Bangkok | 0.14 | 1.00 | 031 | 1.00 | 0.18 | 1.00 | 0.34 | 1.00 | 0.62 | 1.00
35| Montreal | 0.18 | 018 | 029 | 055 | 021 | 1.00 | 0.22 | 1.00 | 0.46 | 0.69
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<3 5-18> 2007 DEA-CCR ®® e &4 7IAde 93 FA (dgdad

PORT Input/Output Data Projection Difference %
Length 7,473.0 6,140.7 -1,332.3 -17.83%
Depth 14.8 14.8 0.0 0.00%
5 Total Area | 4,198,254.0 4,198,254.0 0.0 0.00%
Busan C/C 76.0 76.0 0.0 0.00%
Total TEU | 13,270,000.0 | 23,700,523.0 | 10,430,523.0 78.60%
variation 10.3 184 8.1 78.60%

<3 5-19> 2007 DEA-BCC Rgel 354 7IAde 93 FA (dgdad

PORT Input/Output Data Projection Difference %
Length 7,473.0 5,975.2 -1,497.8 -20.04%
Depth 14.8 139 0% -5.85%
5 Total Area | 4,198,254.0 4,198,254.0 0.0 0.00%
Busan C/C 76.0 76.0 0.0 0.00%
Total TEU || 13,270,000.0 | 22,630,272.9 9,360,272.9 70.54%
variation 10.3 17.6 s 70.54%

e Ewke] 2zt d'E F&A WIE AR, 2003/2004, 2004/2005

W, 2005/2006%,

2006/2007'd242} - Z] 2 A =
w2} 1.38, 1.06, 1.23, 1.32% e LE

4 Hito]l AJFEe] sF

~2003/2004'3 9] - 7leaeA W3t

A8 Hte 146, 7= ® W3t Ao HarE 1.09% 2003l H |
200419 g&Ado] HuHoE MAHISS & ATE 2004/2005 9] &
&4 W3 24 Ay Vleaed ¥

A
st Ag¢] o]l 1.90% 2004l A
H

sh Ao HiE2 0.69% Bt
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<3 5-20> Malmquist A5 °]-&3 dg vk a8&4 4 2

o PORT 2003/2004 2004/2005 2005/2006 2006/2007
TECI| TCI | MPI | TECI| TCI | MPI | TECI| TCI | MPI | TECI[ TCI | MPI
1 | Singapore |1.11]157]1.74]099]1.00]099{1.00]1.05]1.05]0.95]1.02]0.97
2 | Shanghai | 068097 [066]1.07]091]098]094]1.06]099]1.11]098]1.08
3 | Hong Kong 099 1.28[1.27]093]1.03]095]065]1.25]0.81]0.26]151]0.39
4 | Shenzhen |[1.10[099[1.08]1.15[093]1.06[1.06]097]1.03]1.34]093]1.24
5 Busan 0.84]131]1.10]0.49]0.70 [ 034|050 | 1.08 ] 0.54 | 5.55 | 0.96 | 5.31
6 | Rotterdam |1.11[1.48[1.64[1.28]069]088]0.35]1.08]038]270](1.00]2.69
7 | Kaohsiung |[5.32]065[345[1.04[092[095[096]1.05]1.01]1.00]1.15]1.26
8 | Hamburg [073|142[104[159(071[1.13]074]1.05]0.77]1.20]1.00] 1.20
9 Qingdao | 1.09]0.89 ] 0.97 [ 1.20[ 098 [ 1.17 [ 1.97 [ 063 | 1.24 [ 1.49 [ 092 1.38
10 | Guangzhou |1.00]096]096]1.00]1.30]1.30]1.03]1.00] 1.03]1.28]0.83[1.13
11 | Los Angeles | 0.10| 154 | 0.16 | 200 [ 057 [ 1.13 [ 443 | 1.13 [ 4.99 [ 1.26 [ 0.96 | 1.21
12| Antwerp |062]141{087]118]062[074 06| 1.09[1.15]152[1.02]155
13 | Long Beach |3.77]1.45(549]1.07]0.80]0.86 ] 0.66 | 1.04|0.69 | 0.04 | 0.96 [ 0.04
14 | Port Klang |0.83| 141 | 1.16 | 1.10 [ 0.63 [ 0.70 [ 2.04 | 0.98 [ 2.00 | 1.00 | 1.00 [ 1.00
15 | New York™ 1 6ol 151|102 1.34 | 0.64| 085 | 087 [ 1.07] 093 }.1.01 | 0.98 | 0.98

/New Jersey
16 Bremen ' 00 1 1070152 | 1.28 [ 0.72] 092|258 | 0.75 | 194 | 052 | 0.89 | 0.46
/Bremerhaven

17 Cﬁggg?lg 0521099051 |1.06]0.7000.74 | 1.25 [ 1.00 | 1.25 | 1.03 | 1.09 | 1.12
18 Tokyo 0.10] 1.07 [ 0.11 [ 8.05 | 056 | 450 [ 2.20 [ 0.46 | 1.02 ] 0.43 | 0.96 | 0.41
19| Yokohama |093|143]133]1.19]064]0.76 [ 1.41 [ 1.03] 146 0.88 [ 0.95] 0.84
20 | Ho Chi Minh | 037 | 0.83]0.31]2.97]0.39]1.16 | 073 1.21 [0.88] 1.42] 069 [ 0.98
21| Valencia |087]1.02[088]263]054[142[075]1.16[088] 124 098] 1.21
22 Manila 1.00 [-1.00 [ 1.00 [ 1.00 [0.70 [ 0.70 [ 1.00 | .00 | 1.00{ 1.00 | 1.00 | 1.00
23| Le Havre [062]113[070]1.7810.85] 151 [020]1.17] 0241895 0.40 | 7.64
24 | Barcelona | 258054 [1.4010.65]059 | 089126 [091]1.15] 1.18 [ 095 | 1.12
%5 Kobe 125 1631203112062 [ 069 | 141 1.04] 147077 [ 0.73 | 0.56
26 | Oakland |059|1.20 [0.71 [ 1891078147 [ 074 1.06 [ 0.79] 1.28 [ 1.03 | 1.31
27 Osaka 0.73] 088064112052 058 1.36 ] 1.02] 1.38 [ 0.83 [ 0.82 [ 0.72
28 | Vancouver | 147091 [1.33]1.92]033]064]234]1.02]240]0.85]059]0.50
29 | Zeebrugge |1.89[081[153]6.42]045]289]025][099]024]269]035]0.93
30 | Kingston |249065|1.62]269]042[1.13]1.00]1.01]1.01]056]0.72]0.40
31 Genoa 040 131]052{955] 018 1.74 | 043 ] 1.02] 0.44 ] 0.81 [ 0.93 | 0.75
32 | Shahid Rajaee| 0.97 [ 0.63 [ 061051 [066[034[037]1.02]038]574]056]3.21
33 | Buenos Aires [9.20 [ 068 [6.22]0.25[099]0.25[360](1.02]366]026]069]0.18
34| Bangkok |1.00[087[087[1.00[078]078[1.00]1.85]1.85]1.00]1.01]1.01
35| Montreal |3.02]062]1.87]2.09]022]047]1.00]1.10]1.10]056]0.89]0.50
Average 146 1.09 [ 133 1.90 [ 069 [ 1.06 [ 1.23] 1.04] 123] 1.82 [ 090 ] 1.32
Max 920]163]622(955(1.30(450(443]1.85]4.99[1895] 1.51 | 7.64
Min 0.10|054]0.11]025]0.18]0.25]020]0.46]0.24]0.04]0.35 | 0.04
SD 171032 128203 024 077 091 ]020]093]322 021|145
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A A3l <% 5-21>% A2 Ningbod o]
DEA-CCR, DEA-BCC 2&dlA 5 ®5% &% ggvto=z vewr) 3
A, 20073 DEA-BCC R34 Jawaharlal Nehrud', Keelung3d, Tanjung

Mo

X

Perakd}, St Petersburg®, Manzanillod, Haifad, Port Evergladesd,
Gothenburg®2 &&42 dgwtoz YUelwgod® E+3t12 DEA-CCR &
PelA a&Ad kel ZH2E 0.73, 0.53, 048, 0.63, 0.92, 0.33, 0.79, 0.18% YA
e e HlE el EAlcts A ow B4

SkA | Incheondte] 73 20073 DEA-CCR, DEA-BCC E3 &4 ZAx
003 ~2006d HlEZ&Ad9 Hdeloz F4HIH

e

20
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T&4 /MdES #1g DEA-CCR, DEA-BCC =& 2007d ¥4 Ziye=
<E 5-22>, <3 5-23>3 o] vpehyith
<3E 524> 7 A=’ 584 WstE v E R, 2003/2004d, 2004/2005

W, 2005/2006,-2006/2007, 24219 ZIXEE S& 4 sk A 0] Hto] A
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Incheon@ 2 2003/2004%1, 2004/2005%, 2005/2006%, 2006/2007d 27} €]
71708 g8/ o] 0.65, 1.49, 1.05 1.01= e 2003/20041d ©]$2] Incheon
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<3 521> DEA 2 < o] &3t 3

2003 2004 2005 2006 2007

No. PORT
CCR | BCC | CCR | BCC | CCR | BCC | CCR | BCC | CCR | BCC
1 Ningho 1.00 | .00 [ 1.00 [ 1.00 | 1.00 [ 1.00 | 1.00 [ 1.00 | 1.00 | 1.00
2 Tianjin 100 | 1.00 [ 099 [ 099 [ 096 [ 097 [ 094 [ 095 | 0.71 [ 076
3 | Tanjung Pelepas| 1.00 | 1.00 [ 098 | 1.00 [ 079 [ 080 [ 067 [ 067 | 058 [ 059
4 Dalian 1.00 [ .00 [ 074 [ 075 | 067 [ 0.74 [ 053 [ 055 | 1.00 | 1.00
5 | Jagahatlal 00 | 100 [ 0.73 | 0.96 | 0.63 | 1.00 | 0.70 | 1.00 | 0.73 | 1.00
6 | Tanjung Priok [ 098 | 1.00 [ 092 | 1.00 | 073 | 1.00 | 062 | 1.00 | 051 | 094
7 | Gioia Tauro [ 1.00 [ 1.00 [ 084 [ 0.86 | 063 | 067 | 0.43 [ 045 | 057 | 060
8| Algeciras [ 1.00 ] 1.00 [ 1.00 [ 1.00 ] 083 ] 1.00 | 0.66 [ 1.00 | 0.37 | 0.40
9 Colombo | 0.91 [ 092 [ 083 ] 0:89]-076 [ 0.92 [ 080 | 1.00 [ 058 | 0.91
10| Felixstowe | 0827]08 [ 072 [ 074] 055 ] 062] 045 051 [ 038 ] 0.44
11 Jeddah 056 ] 063 [0.80 [ 082 052] 057 038 ] 042 ] 030] 033
12 Nagoya 0.76 | 087 | 0.61 [ 068 | 055 [ 070 | 043 [ 052 | 034 | 043
13]  Port Said [ 027 [ 028 0.91 [ 100 076 [ 097 [ 1.00] 1.00 [ 027 | 0.30
14]  Savannah [ 055 [ 060 | 0.45 [ 051 [ 045 [ 052 | 038 [ 043] 069 | 0.79
15 Santos 0.83/] 1.00 [ 0.60 [ 070 [ 0.61 | 085 | 039 [ 058 ] 031 [ 071
16|  Keelung 1.00 [ 1.00 [ 1.00 | .00 ] 090 | 1.00 [ 067 [ 1.00 [ 053 | 1.00
17 Melbourne [ 0.65 [ 080 [ 058 [ 079 [ 045 [ 079 | 034 [ 057 [ 034 | 055
18]  Virginia | 062]076 | 053 | 068 | 0.45 | 069 | 0.34 | 052 | 027 | 046
19 | Tanjung Perak [ 0.91 [ 100.] 0.62 | 1.00 [ 0.44 [ 1.00 | 035 [ 1.00 | 048 | 1.00
20 Seattle 044 [ 044 [ 042 [ 044 [ 042 045 026 [ 028 [ 0.20 [ 0.21
21|  Tacoma - | 055056 ] 045046 ] 040] 043026029 ]019] 021
22| Marsaxlokk [ 058 ] 060 [049] 051 [035] 039030 [ 031 [ 100 1.00
23]  Houston [ 1.00 [ 1.00-]1.00 1,00 [ 1.00-] 1.00 [ 1.00 | 1.00 [ 035 | 0.44
24| Charleston | 056|057 [ 050 | 052 | 041 | 0.47 [ 030 | 0.35 [ 020 | 0.24
25| Gwangyang | 1.00 | 1.00 [ 033 [ 034 [ 029 ] 0.20 [ 043 | 0.46 [ 018 | 0.18
26 | St Petersburg | 054 [ 1.00 [ 0.96 [ 1.00 [ 067 | 1.00 [ 076 | 1.00 [ 063 | 1.00
27 Sydney 044 [ 048 [ 0.36 [ 038 [ 0.28 [ 030 [ 0.23] 025 [ 035 | 0.37
28|  Incheon 062 [ 1.00 [ 0.49 [ 081 [ 0.47 [ 1.00 [ 051 | 0.89 | 1.00 | 1.00
29| Las Palmas | 1.00 | 1.00 [ 020 [ 055 [ 1.00 | 1.00 [ 037 | 1.00 [ 018 | 0.26
30| Manzanillo | 059 | 1.00 [ 093 | 1.00 | 040 | 1.00 | 1.00 | 1.00 [ 092 | 1.00
31 Piracus 056 | 056 [ 039 [ 039 [ 027027 [ 020] 020 [ 015 ] 0.15
32 Haifa 053 [ 093 [ 040076 [ 036 ] 1.00 | 0.23] 059 | 033 ] 1.00
33| Marseilles [ 032]034]026]035]020]027]015] 02102102
34 | Port Everglades | 0.31 [ 034 [ 067 [ 0.78 [ 045 [ 0.46 [ 037 [ 0.43 ] 079 | 1.00
35| Gothenburg [ 0.35 [ 1.00 [ 037 [ 1.00 [ 029 | 1.00 [ 022 | 1.00 [ 0.18 | 1.00
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<3t 5-22> 2007 DEA-CCR =¥ e &4 74

& 9@

FAL (FH

)

PORT Input/Output Data Projection Difference %
Length 3,700.0 2,138.0 -1,562.0 -42.22%
Depth 15.8 139 -1.9 -12.18%
25 Total Area 1,373,000.0 757,000.0 -616,000.0 -44.87%
Gwangyang Cc/C 16.0 16.0 0.0 0.00%
Total TEU 1,723,000.0 9,360,000.0 7,637,000.0 443.24%
variation -1.8 324 34.3 999.90%
Length 2,335.0 2,335.0 0.0 0.00%
Depth 12.3 12.3 0.0 0.00%
28 Total Area 500,000.0 500,000.0 0.0 0.00%
Incheon C/C 10.0 10.0 0.0 0.00%
Total TEU 1,663,800.0 1,663,800.0 0.0 0.00%
variation 20.8 20.8 0.0 0.00%

<FE 5-23> 2007 DEA-BCE ZE e @4 /MAde 98k T4 (ddw

)

PORT Input/Output Data Projection Difference %
Length 3,700.0 2,138.0 -1,562.0 -42.22%
Depth 15.8 135 19 -12.18%
25 Total Area 1,373,000.0 757,000.0 -616,000.0 -44.87%
Gwangyang Cc/C 16.0 16.0 0.0 0.00%
Total TEU 1,723,000.0 9,360,000.0 7,637,000.0 443.24%
variation -1.8 324 34.3 999.90%
Length 2,335.0 2,335.0 0.0 0.00%
Depth 12.3 | Ao 0.0 0.00%
28 Total Area 500,000.0 500,000.0 0.0 0.00%
Incheon C/C 10.0 10.0 0.0 0.00%
Total TEU 1,663,800.0 1,663,800.0 0.0 0.00%
variation 20.8 20.8 0.0 0.00%
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<3 5-24> Malmquist A5 o] &3 8 I T84 B4 23

Wl port 2003/2004 2004/2005 2005/2006 2006/2007
TECI] TCI [ MPI | TECI] TCI | MPI|TECI] TCI [ MPI | TECI| TCI | MPI
1 Ningbo [ 1.07[1.03]110]078]122] 096 [ 1.11 [ 1.17]1.30[ 0.76 [ 1.20 [ 0.91
2 Tianjin 072152 [ 1.10] 1.15] 1.19] 1.36 | 1.06 | 1.21 [ 1.28 | 054 1.35 [ 0.73
3 gglfgggg 0.91[123|1.12[0.16|362[058]|2.93|1.14|3.34 | 1.12]0.99 | 1.11
4 Dalian 065 [1.07[0.70]0.92] 116 1.07 [0.89 [ 0.83 [ 0.78 [ 2.11 [ 0.95 [ 2.01
5 | Jagaparlal 103311.78]| 058 |2.75] 086 [ 2.37|1.00 [ 1.25]1.25]| 099 | 0.97 | 096
6 | Tanjung Priok [ 1.01[2.19]220]0.92]1.09| 1.01 [ 1.03]2.39[247] 058] 1.67] 097
7 | Gioia Tauro |0.16]4.83]0.76 | 4.95[1.26[6.25 [ 0.78 | 1.21 [ 0.95[ 080 | 1.15 [ 092
8 | Algeciras  [096]1.19]1.14] 1.00[1.03[ 1.03[1.00[0.81 [0.81[ 023 ] 0.91 [ 021
9 | Colombo [090]1.19]1.07]0.69[ 159 1.10[1.97 | 1.12]2.21[ 084 0.97 [ 082
10 | Felixstowe | 0.38]1.16 | 0.44] 220 1.34]296] 052 [0.96] 050 | 0.99 [ 098 | 0.97
11 [ Jeddan | 1.11[116]1.29]064] 110[0.71]020]1.06]022] 1.66] 063 ] 1.05
12| Nagoya | 046{1.00]046]1.84] 1.83]347]1.01]0.724].0.75] 0.65[ 090 | 0.59
13| Port Said ~[4.43[032]143]093]199]1.85]135]0.86] 116 0.15] 0.78 [ 0.12
14 | Savannah [0.74[1.03]077]086]1.73]1.48]137]0.72[099].1.23 ] 1.07] 1.32
15  Santos _ [0.65]1.03]067]077]167]128]062]0.72[044] 093] 046 0.43
16 | Keelung | 1.03[1.00]1.03]0.73]0.94]069] 1.00 [ 1.33] 183 [ 1.00 [ 154 1.54
17 | Melbourne | 1.82[095 | 1.73]0.05] 1.64]0.09]5.79 [ 0.89 [ 5.14| 257 [ 0.75 | 1.94
18 Virginia__ | 0.82[1.00 [0.82]055] 1.91[1.04] 056 [0.72] 040 | 1.71 [ 0.70 | 1.20
19 [ Tanjung Perak| 1.00 [ 1.02 [ 1.02] 1.00 [ 1.00 [ 1.00 | 1.00 [ 6.06 | 6.06 | 1.00 [ 1.27 | 1.27
20 | Seattle  [367]1.04][381]086|1.16]099]1.16[1.13]1.32]0.79] 1.25] 0.99
21| Tacoma _|029]1.00]0.29]233]1.46]339]0.00 [ 094]0.00[331.7] 0.80 [266.5
22 | Marsaxlokk [1.92]0.97 [1.85] 120 1.43]1.71 ] 0.54 [ 1.02| 055 [3.40 | 0.69 [ 2.36
23| Houston [ 1.00]1.58[1.58]1.00]0.93] 093] 1.00 076 [ 0.76] 039 | 0.93 [ 0.38
24 | Charleston [1.56 1098 [1.53] 033 1.78[ 067 [3.45 [[0:89]807 [ 0.75 | 1.21 [ 0.91
25 | Gwangyang |0.30.1.05 [0:31]0.64] 1.35 | 0.86 [ 1.85 [0.99 | 1.84 [ 088 1.23 [ 1.08
26 | St Petersburg | 1.00 | 1.17 [ 1:17] 1.00[1:00 | 1.00/1.00 [ 1.00 [ 1.00 | 1.00| 0.85 [ 0.85
27| Sydney  [077]1.03]080]020] 1.71] 034 452[068]3.07]1.10] 1.09[1.20
28| Incheon  [0.75]0.87[0.65]134] 1.11[149]0.79[1.34| 1.05] 1.51 [ 067 ] 1.01
29 | Las Palmas |[057][0.83]050] 140 1.34[1.87 | 1.00 [ 0.76 [ 0.76 [ 0.02] 0.74 ] 0.02
30 | Manzanillo [1.00[1.13]1.13[ 1.00| 0.81 [ 081 | 1.00 [ 351 | 351 [ 1.00] 0.83 ] 0.83
31| Piracus  [137][1.16]1.60]0.76] 1.22[ 093] 0.05 [ 091 | 0.05 [11.36] 0.91 [10.30
32 Haifa 141084118 1.16 [ 076 [ 0.87 [0.74 | 1.76 [ 1.31 [ 1.34 ] 0.52 ] 0.70
33| Marscilles [2.73]0.97 [264]124] 1.38[1.71 [ 0.35 [ 083 ] 0.20[ 1.30 [ 093 | 1.21
3| Eyvedides | 241|114 (275|096 |1.26 | 120 [ 092|069 | 063 | 2.41 | 0.47 | 1.14
35 | Gothenburg [1.00[1.22]1.22[1.00] 0.97 [ 097 | 1.00 [ 0.83 ] 0.88] 1.00[ 0.91 [ 0.91
Average 117 [1.22] 121 | 112] 137 | 1.43[1.27 [ 1.24 [ 1.47]10.85] 0.95 | 884
Max 443]4.83]381[495]362[625]5.79]6.06]6.06[331.7] 1.67 |266.5
Min 0.16]0.32]0.29] 005 0.76 [ 0.09 [ 0.00 [ 0.68 [ 0.00] 0.02] 0.46 | 0.02
SD 0.9210.70 [ 0.74[ 087 051 [ 113 1.19 ] 1.00 | 1.33 [55.87] 0.28 [44.83

_86_




28 g g8A4 BA Aol <E 5-25>Z Ay H Dubaid, Xiamen

[

8} Lianyungang3©] DEA-CCR, DEA-BCC =& Z3¥ 53 % &8 %9l
gato g yehykth, dH, 2007d DEA-BCC R&olA  San  Juandl,
Veracruz®-> &4 oz yegged X &3 DEA-CCR 239

A ZE&A ol ZH7F 067, 027= YERY RS HlE& Aol EAlstE Ao

A

<# 5-25> DEA R¥ % o8 48 Fu wgy 24 49

2003 2004 2005 2006 2007

No. PORT
CCR | BCC [ CCR | BCC | CCR | BCC |.CCR | BCC | CCR | BCC
1 Dubai 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00,| 1.00 | 1.00
2 Xiamen 1.00 4 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 |-1.00 | 1.00 | 1.00
3 Salalah 0.97 1 1.00 | 0.95 | 095 0.66 | 0.70 | 0.53'| 0.56 || 0.47 | 0.51
4 Durban 059 061 | 0.63 | 0.65 [ 0.57 | 0.58 | 0.51 [ 0.55 | 0.42 | 0.44
5 | Lianyungang | 1.00 |'1.00 | 1.00 [ 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 ] 1.00 | 1.00
6 | Southampton | 0.68 | 0.68+] 0.56 | 0.58 [ 0.41 | 0.41 [ 0.39 | 0.40 | 0.52 | 0.58
7 San Juan 1.00+{ 1.00 | 1.00 | 1.00 | 0.95 | 1.00 |,0.80 | 1.00 | 0.67 | 1.00
8 Freeport 1.00:4{ 1.00_{ 0.63 | 0.68 | 0.33 | 0.33,1.0.60°| 0.63 | 0.34 | 0.40
9 Yantai 0.27.| 0.28+.1.00 | 1.00 [ 0.67-( 0.89-/1.00 [ 1.00 | 0.30 | 0.39
10 Taichung 0.50 | 0.5171-0.40-|.0.41 {033 | 0.35 | 0.27 [ 0.28 | 0.25 | 0.26
11 Fuzhou 045 | 052 | 056 | 0.61 | 0.42 | 0.46 | 0.58 | 0.87 | 0.39 | 0.42
12 La Spezia 0.56 | 0.57 | 0.57 | 0.57 [ 0.35 | 0.38 | 0.38 | 0.39 | 0.29 | 0.32
13 Karachi 0.54 | 1.00 | 0.99 | 1.00 [ 0.63 | 0.72 | 0.38 | 0.39 | 0.31 | 0.32
14 Dammam 036 | 043 ] 038 | 0.39 [ 0.31 | 0.32 | 0.24 | 0.25 | 0.27 | 0.32
15 | Pasir Gudang | 0.77 | 1.00 | 1.00 { 1.00 | 0.83 | 1.00 | 0.49 | 1.00 | 0.38 | 0.40
16 Damietta 047 1048 ] 058 | 0.61 [ 0.32 | 0.32 | 0.20 [ 0.20 | 0.19 | 0.20
17 Penang 048 | 058 | 047 | 049 [ 0.33 | 0.34 | 0.28 [ 0.34 | 0.26 | 0.26
18 Miami 039 | 040 | 028 | 0.28 [ 0.27 | 0.27 | 0.21 | 0.21 | 0.17 | 0.17
19 Veracruz 0.53 | 1.00 | 0.40 | 1.00 [ 0.36 | 1.00 | 0.87 | 1.00 | 0.27 | 1.00
20 Taranto 0.40 | 041 ] 0.36 | 0.37 [ 0.21 | 0.21 | 0.37 [ 0.38 | 0.16 | 0.16

_87_



<G 5-26>9 7 AR ZEA WSS AR, 2003/2004W, 2004/2005
9, 2005/20061d, 2006/2007d Zhz+e] 7P ma/d W3k Ao Hato] A
ke s Fol wel 1.60, 1.95 1.25 0.86°% ERYTH 2006/2007d S A 9] g

=

TE&A W Ao HiEe 1 oo Vesasdol FH

<¥ 526> Malmquist A 55 ©| 88 28 &9 584 24 A3

No. PORT 2003/2004 2004/2005 2005/2006 2006/2007
TECI| TCI | MPI | TECI| TCI | MPI | TECI| TCI | MPI | TECI| TCI | MPI
1 Dubai 1.01]1.3371.34(1.00] 1.02 | 1.02 ] 0:99 | 1.15( 1.14| 1.03 | 1.17 | 1.20
2 Xiamen 0.85(1.311.12]1.26|143[1.80{0.99 | 1.17]1.16| 094 [ 1.17 | 1.09
3 Salalah 0.57 [ 1.2810.73]1 042|321 1.36 [ 2.85 [ 0.93 | 2.64 | 0.47| 0.95 | 0.45
4 Durban 1.561 0.56 | 0.87 0.69 | 1.23.] 0.84 | 2.15| 072 | 1.55 |"0.47 | 1.06 | 0.50
5 | Lianyungang | 1.00|1.001.00 ( 1.00 | 1.00 | 1.00.| 1.00 | 0.85"] 0.85 | 1.00 | 1.69 | 1.69
6 | Southampton |1.17]0.51|0.60 (521 | 1.22(6.36]0.390.94]0.37 [ 2.49 | 0.92 | 2.30
7 San |Juan 1.00 [ 0.71 | 0.71 | 1.00 | 541 | 5.41 | 1.00 | 0.83 | 0.83 | 1.00 | 0.69 | 0.69
8 Freeport 0.30(0.7210.21 | 1.67 | 1.38 [ 2.32 [ 1.15 0.99 | 1.13/{ 0.58 [ 1.07 | 0.61
9 Yantai 4551051 [2.33] 045|235 1.05(2.73 [ 0.50, 1.38] 0.24 | 1.05 | 0.25
10 Taichung  |11.21] 0.76 [ 8.50.| 0.89 | 1.127] 0.99 | 0.85 | 1.15 [ 0.98 | .0.31 | 0.86 | 0.26
11 Fuzhou 1.691:0.57.1 0.96 | 0.50 | 1.52 | 0.76 | 3.41 |-0.48 [ 1.64 | 0.52 | 1.59 | 0.82
12 La Spezia |24670:43|1.06[5.75 | 1.38 | 7.91[10.657 0.78 0.50 | 0.43 | 1.27 | 0.%4
13 Karachi 1.00 | 1.08.| 1:08 | 0.68 | 1.25 | 0:86 ] 0.437 0.62 [ 0.26 | 0.13 | 1.07 ] 0.14
14 Dammam 29110481.39]0.82|144(1.18(0.48(0.74]10.36|2.15| 1.02 | 2.18
15 | Pasir Gudang | 1.00|0.97]0.97 | 1.00 | 0.88 | 0.88 | 1.00 | 1.00 | 1.00 { 0.33 | 1.18 | 0.38
16 Damietta 2.2310.56(1.25]0.82|1.38(1.13[0.69 | 1.15] 0.80 | 0.48 | 1.08 | 0.52
17 Penang 3.0210.461.40]0.20| 142 [ 0.28 [ 455 0.45] 2.03 ] 0.88 | 1.33 | 1.17
18 Miami 6.28 [ 0.7914.9710.20 | 1.13 [ 0.22 [ 4.09 [ 0.96 | 3.93 | 0.83 | 1.13 | 0.94
19 Veracruz 1.00]0.96]0.96 | 1.00|2.19]2.19]1.00 | 1.42 [ 1.42 ] 1.00 | 0.68 | 0.68
20 Taranto 0.87(058051]1.21|1.20(1.45(1.07|1.05]|1.11|0.75( 1.10 | 0.82
Average 2.2810.781160] 129|166 (195157 (0.89|1.25]0.80| 1.10 | 0.86
Max 11211 1.33| 850|575 541 | 791 | 4.55| 1.42 | 3.93 [ 2.49 | 1.69 | 2.30
Min 0.30(0.4310.21]0.20| 0.88(0.22{0.39 | 0.45] 0.26 | 0.13 | 0.68 | 0.14
SD 2.56(0.3011.90]1.48|1.04(2.09[1.26 0.26|0.85] 0.59 | 0.25 | 0.60
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2003/2004, 2004/2005, 2005/2006%d, 2006/2007d 2} 713HE 2874 W3}
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