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A Study on the Liner Shipping Network of the Container Port

Dongjoon Kang - Heeseok Bang - Suhan Woo

Abstract . Competitiveness of container ports has been traditionally evaluated by capability
of individual ports to provide services to customers or their service quality, However, since
container ports are connected by container shipping networks to varying degrees, the status
of the ports in liner shipping service networks also determines competitiveness of the ports.
Sometimes same ports may play different roles in different forms of shipping networks,
Shipping network connections that formulate in container ports therefore have more
significant impact on their performance than service capabilities they have,

This study aims to explore how the shipping and port network has been structured and
changed in the past and to examine the network characteristics of ports using Social
Network Analysis(SNA). In this SNA study, nodes in the network are the ports—of—call of
the liner shipping services and links in the network are connections realized by vessel
movements, such that the liner shipping networks determine the port networks, This study,
therefore, investigates the liner shipping networks and through its results demonstrates the
network characteristics of the ports that are represented by the four centrality indices, This
provides port authorities and terminal operating companies with managerial implications to
enhance competitiveness from customers  perspectives.

Key Words : Liner shipping network, Port network, Social Network Analysis, SNA
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I L] Ai %

A A 850t EEEE Bof olmoli) whed et Ayese du Ay
B AU SIch, ] AEAARE A Node), SbdeHbode) B £ F5(Flow
Link) o2 A Y314, 2013) s Sdede] AHY ke A A, EF 2 A
W oRe] WAl EREon 7t Pk WA F A}* A2RO] wEolth Uk o &
ol g3t AN} BiFolA HAL9IE FRT 4 QLS FfoF tn), FUX} =X Ft A

Aol & dF l A3l ltk(Lam and Yap, 2011). oﬁ%ﬁﬂl A detoldA(Alliance) 2]
233 g Hdeojuse] FHoR s|Bgut 95 AeF 7)Aol HAA ZoR
o Aol wet zt ‘%J% slBguto] =7] 9t 2 A FA o] A LA Qlct,

gt %%Eokoﬂ‘_—. A ;7} ) x]oag ﬁxﬂ/agn Ecg Wl gut /\M’\ 2 gt

Y sEgol gk tfFEe O:]:r"oﬂ'ﬂL J—4 AAEE TEU ©¢19 ’%“?lﬂﬂ%
(Throughput) &2 H7Fsto] ghet, et 22 HHold HelEssde] 54 A9 W 3=
S B2A FH F2 Ut 2Tl iRt ool AZIHAL low vty ek A4
SeAlARSl &gt f?a“ﬂ o] A A=rF Al W A B kel it s
T Q= a%lew 3 QJthNam and Song, 2011), 8} A7]4ALe] 7|3ajele &
7t AR F23F JS F31 Qlth(Slack, 1985; Tongzon and Sawant, 2007), =, Al
Ars SpollAl EARIAE Alstr] sl 71@dNE Addsta FYSERY] MdETIE 4
doke YA Aol ol2fRt 7Rk #jde] o] FWHAEAY WIS Z#fskar Stk
(Notteboom, 2009). Wang and Ng(2011)= AAl A7)A Au|AS gte] 2412 d4L 24
ote 52T 7IEolal kel
Ut 7|E i RS R 259 diEsE S8 2A SHEl %
of olEet M2 7IAEA AA] e Aoew Nt b wWop|al Aol A gsfA|aL
ﬂoﬂ/ﬂ o Di%koﬂ AT @b R A 7hsAol A ol AlA the
Agto] o]Fofx|aL Q7] wjzolct, wet
AARel gto g o] fojzl YESAo
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I. 3714 slvEfaet I3

1. 7|1 SHRUIEXH=R

1) A714 sheulEgae) ojojer 74

714 A JEYIE AZFH ke dEsks Y39 AUAA 2FoE o
Folzch, 74 e HENI= 7|3 ¥iE, 2 - 7% = 9 A 22 22 FFAL
&9 a7} 7Kg wEt WHEe] gty F7AxE slARlAE HARIE o, ] 8
Tob 94 vE2 4 trade—off WA ol ZFHEHAY Aut=r] & ko] o3k 4=
o] Zo

o] =5 y1#dl] AMuAS FAF} e Y3 Qo)
714 Bl HEYA oste] e g2 e Adshs Aotk AHoly g 53k A
H 2 A% gHl= F 7H] 3olA 248 o Sloh AR, A Q714 ARls 239 =4
2 7+ MH|2(end—to—end service)®] FRE uwet thfet FNhE 7SO =N Ag oy
Sha Astote] AAsk= Aoty 2 Afujagt 27) diEAYE & B0 ol8ste] HsA
A7re] HAALE ATl AHIAE EI /W\F g 3o 8F E= dleAe #st
£ QA 7Rt 5L AAskE g9 59 3 2 J9dEs gEgyer ot
OB BEE WA £ Q= AHA LI =S SR 4 Qlom(WElA, 2013), 1F
Au|ae] Aeto g o U2 AB|AE AlFE 4= lth(Notteboom, 2006), ©]<} 22 7HH 74
714 Aul2o) Agkel Al Fel= AAYFAH| A (Round—the world service)e} AlAF
AH] A (pendulum service)& & 4 Utk &4, F 7 ol A7IA AuAE At W4
2 Hub and Spoke HEHZ Fei, & o2 Ao AA AFst= Fei(Interlining) ¥ F
A&} (Relay)e] FHH2 Yepdoh, S2H '5}1% HIEQAY] A2 wotao] HHolA =g
Tho] Ao whet AgE T 199OLEH lEH E}"k?‘i FREAAE slofl A $2F S| EgRr
o] Attt slEFuk gl @ FRoke] HA 9 =4 H lé $°§*H a
frooE 5o gl EAE 7 ! o
Hub—and—Spoke YE =9 %/ﬁl gy
U SAZE AEA 3 AHAE o] e shal o
A7 Mg AL MR EFE o] o] gEo] B thetRe] YEAE
Ut o= At IHE A& Eolal 2 I
o 7RIS =Y = 93 o @2 (IS AUAT = Qlrk= FHE 2 gl AlA
QANES SR A7IAAEA 7] g2 UETE st 9o o5 YEYA
ol A AlA s WEHZLE 45k ot

o o%
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(2 1) T B MulAol Zgt

Line bundling service (symmetric and asymmetric)

Round—-the—world service Pendulum service

,,,,,,,,,,,

Z2] . Ducruet, C and Notteboom, T. E., Developing Liner Service Networks in Container
Shipping. in: Song, D. W., Panayides, P. (eds.), Maritime Logistics: A complete guide
to effective shipping and port management, Kogan Page, Londen, 2012, p.97.

2) NA Fagzo] WESo] 9 W

AA ZEold 2= 3A 319 8 AAFRe} VEFRE HI Q. &, v=T #
HS  AZs= AU E(Transatlantic), =53 Eux9S  dAZdst= gH@g =
(Transpacific), oFAlole} & AZshes FHTEFE(Euro—Asia) 0] Slom oldfof=
ds) F2, 5%, okmel, sheu 5o FEsb ek, 2013)
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(k9] : Millions of TEU and %)

HBYsE fg-3I532 AR
dE 2s-01% | 0F-35 | 35-%Y | 8¥-35 | sE-=0 | 209
EB* WB** WB EB WB EB
2009 10.6 6.1 11.5 5.9 2.8 2.5
2010 12.3 6.5 13.3 5.7 3.2 2.7
2011 12.4 6.6 14.1 6.2 3.4 2.8
2012 13.3 6.9 13.7 6.3 3.6 2.7
2011-2012¢ 37k 7.4 5.2 —2.6 0.4 5.9 —6.9

%ﬂ: UNCTAD, Review of Maritime Transport 2013, p.24.
. EB; East bound
Z" *: WB; West bound

@ e Fo WY Y8 A4 vehha gick 201149 699 3714% BYE 357
29§ YRS 201249, 2.6% Ao §UAAY HAH ofeigel e
SUBERY Sleto] R4 olfolt HulgEel FEFRY A5 A Ha&ol T.4%,
5.20% 715t0] 2 A5RA, DHYTE F HP-%u] 49 FPAGY £U5a9 o
ol YL Mol 6.9% SATGOL, -5 B uT] YHOR FF Az A

1) SHotAlole] A

=9 FAl= 201249 2.2%°] GDP 4&ES 7153 v 2011d0= 2.8%9] 48=
‘3}311‘% ol o A7 HEol v v AARE 9 A A w7Hs0] 4

boojel ZA oelge Fmd AAS A4A adom 2gsa gtk ADB(Asian
Development Bank)2] EiAe| w2 214]7] ofAol= A|A o] AAEeZ FARSE 7
oz Hsiitt. A AlA Global Output & OFAloFF AA[sh= HIFZ (& 2)9F o] dAY
27.4%°01 4 2050Wefli= & i 4251 50.6%= oJ=al Qo B3] F=, Ak, Amu|A|of,
U, 2=, Hi= “*Eﬂ JAlob & T =7 SAeE ARE AR oSSkl glon, oz
g At AZE Al AR Fo] 712 ARI] AT ulFEL f-olA opKlelx e
29| oJdEE YEhHL Qla, A AA Fque) HEYA F4 E3FF ofAlo} AHome o]

H
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(HE 2) OlA[ot2| Global Output in 2050
Index 2010 2020 2030 2040 2050

Global output (market
exchange rates, US$ trillions)

Asian share of global output 27.4% 33.5% 38.9% 44.5% 50.6%

Global growth
(prior decade ending in column year)

Asia growth 5.8% 5.2% 4.8% 4.4%
Asian share of global growth 55.7% 59.3% 62.8% 66.0%

62 90 132 195 292

4.0% 3.9% 3.8% 3.6%

Z4 . ADB, Asia 2050: Realizing the Asian Century, 2011 p.3204 A4

2) Aol digste] m2s sheAlde] st

2T 201193} 20124 Afolol] AAREo] AlFske Mulii 4.5% fastgont Ao H
olYMP el A7|= 11.5% F7FstAth. W74 siAde Al H3str] s A 2
glojuAiel tiysks B3t Frel BAE Ftote] 8o Aol Aesia ik, 2T 4l
73719 A A&HA YgolE Eska 19 TEUH o9l Zoig Adoly Auhso]
2AHOZ QEEI Qloy, HEoHAS tiyshs o] A Aol ot drbdrmt At
o] Nw/gAE Be At dFEE all FXI=aL 9t} Drewry(2011)o] wEWH 2011
| 7 @A 952Ql 19t TEUS ZHolH Aldte] 2014Q0l= 2494 0= 71 Ao 374
skl Qlok, 2diEg Aelol|Ae] T4 oo digadvtat vednts 4R 2FEE 7
L] A fo] & HIE 7S AR ditdEn, 2diE deEolyAe R Qs
7)o R AEE A0 e A ENIe R st YA PNES S5
o] HarEo] FRVoIL Huute s HEd hs/do] At

3) A7 BAT= AEe] 5%

Avlo]d A7) AR 229 Aujae] 58 JJRgoR AsAE 5 A AR S
G oleh, F8 ANEL 7120 A @ 2oL BAUe] A A A Auag T
Z3he Ao] WUHOR oM el B Axtele] thzbalel Hekd AFE B3 o8 =

7ol SRR ek FA5P] AT,
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(# 3) 22 Il =2 MMM RHE o Md|A JHH

NEZSICE! F2 MA A7
. . . 9k : 2011, 9. 5
Daily Service Maersk Line WAl ¢ 2011, 10, 1
Grand Alliance (NYK(¥+2), Hapag—Lloyd(%%), OOCL(ZF)) | 4o - 9011 12
G6 + New World Alliance (APL(A7}ZZ2), FAjArA(ZHD), ;ﬁj‘ . 2012' 3 1
MOL(Z4)) ' -
MSC+ CMA = 9k 0 2011, 12, 1
2902+ YA C o
CGM MSC(&$2)+CMA CGM ) AAl ¢ 2012, 3
CKYH + CKYH(COSCO(%=), K-LINE(Z®), YANG MIING(digh, | @& : 2011, 12
Evergreen gHle-(3=)) + Evergreen(Hiwh) WA 12012, 4

24 ¢ KMI, A71AA1 AAFE Wskel A, KMI @324 2012, p.3.

AA Hd Arb AT (Maersk) = 3a8YS 5517 el Adi39 &84S 7|8k,

st stslr] Qg dlde] Au|A(Dairy Service)E AlZFEH] weh 2011 129 AlA 2

9 MSC2F 391 AIAKR] CMA CGM=> HeFa] Algol ehefste] 20129 3YFE AM|AE AJZ)

9, 229 dato]AAQl G6(Grand Alliance?} The New World Alliance)?] 542 H]
C

i)

i

O

%3 CKYH®} Evergreen A A= @8 AAE F=o13ith. 20918 AARE 7hed w&
3 5 SHAARD AIA 1~39 AAReE CSCL, Zim, PIL, UASC & &% AARE AlQstaL, u
WA 137 Aaks detold 2 AlAloll A= .

(E 4) 2 MAL Lajo|da AIE HeE Hst

MO xHE ol MO THH o=
=g A =g A&
Maersk 16.1% Maersk 16.1%
MSC 13.7%
MSC+CMA—-CGM 22.0%
CMA-CGM 8.3%
Grand Alliance 9.1%
G6 17.8%
New world Alliance 8.7%
CKYH 11.4%
CKYH+Evergreen 15.2%
Evergreen 3.8%
A 71.1% AA 71.1%

Z%] . Alphaliner, 2011
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ol2d W U APAT AE
1. AlE| HIERIE E42| 0|2H HiZ

AF8] YIEY A (Social Network)= 1954 J. A. Barneso]l 28] AMEE7] A|&et goi2,
QW AZE B ARS|TE Hopol|A AMEEE Fadh driEeltt HAFA ARE|s Hold
Ae] AbE HEAE zFaAe S didat A &olA Yo AL EJ}E gsl7] {1t
Aow dutAel YESLS 0|3} o] I o|2e] nigs Tl vk YR YEHA A
3 ASHE =E(node)et ZF A 847te] IAE FA(Link) ¥ Oﬂxl(edge) ol #d
g AR E AL LﬂE =zt g,

ALE] YEYA o]2L2 1930W e Ag] 9 358 (Social and behavioral science)?]

HeollA] AJ2bs 20*1171‘?:1_*77%1 A As] st eEdl, oln ARFASSHSociometry), 1EfE
o] Z(Graph theory), tholoi=(Dyads), Eztolof=(Triads), sH1L&E(Sub group), 52
(Blockmodel) 5-¢] 7Hdo] =0} UEL|A o]&o] dste]r] A,

AEH1987) 2 ABVER A E40] AgH dAFE 71&d A, A¥d A2 &89
ok ARBUEYT BAe AFAel HAIHHOR, Wassernam and Faust(1994)0] &Jshd
EQa Y M actor)E &2 =S(node) 7H] TAl(relation)o] st HEHIE JH
(matrix) 59 WS ARESt] Tt AR(FHA, U 55 AFAQ] PHor BAg
E3F w20t WAE AMESte] YEYAE #dshs 428hEQl WRlo] gz o]Rolr}, iz
ol2& AMgate] wEot AT A thFdt 1Al EAS AFUEYA H EA|
wheba] 2| 3E5ReE Zlo] ARRELIS wWholtt, AR YEQ I oR <l UEYA e =
E Ee A gigt 2o ule} kel RES B & 4 qlom ol tigt £ A
= the GE 5% At

d

>

o]

g

(¥ 5) SNAHitHo| 2=

T2 | SMaH pE: e
=i =y i 2 LT /\/\lxiuﬂ ;ﬂlr_Eo Hl-L
SEOE] = <den51tY) S 0“ 1 ﬂ x01 —‘] ]E
bz B A0 Faold AdEo] A e e
T :n’; =27
e A (inclusiveness) (isolates) EO -/F = w o) H]g
9= ot | AR distance) 3 wE7} dAe W wsete] A
EA] rH o
o 2| & . 7B 2 A Ak obol A A da] "ol k=
B =] st A1 A (diameter S T o wd S =2 =21
= A ) Kole] #2]
74 2% = (degree) Lot 91 Qe thE k=9 £
A| 32 A A7 = (strength) ALk W
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AEAA = FHA A wE9] f0} AR HBAE B =
(degree centrality) =49 u]g (In & Out Degree)
<3 A4 et dZ2E ¢ e HPAYE G Ao
ZA14 | (closeness centrality) =EFoR 71set A FEAAY g4
=
?E Q]E‘(‘iﬂ A3 w7 A4 St =Ty O Tkt 7He] AAFHEAR)
:‘LL; /i':; (betweenness centrality) Abolof Q&= H|&
ity | T
AA T4 oI5k FO AO 3 o
. . 0601:_‘0] % 1‘15—94' ‘35‘: ﬁe’e‘ ?J_' H]E
(eigenvector centrality)
Ae=(GAEh YEAS AEAHEE S5 7+ F44 A9
(centralization) 55t =4
2. #2 - BIBHZO} LIEYT SAe| M7

At 50d G 5 UmAe] G G A A b SR2 U] st S g

AR, Garrison(1960)2} Kansky(1963)+= 3} I o2 83t oz s E
© PSSRl daes A9 Al EHOH BAE AHeskal Felsts ZS B3 2=
Q1 EAlof gt ‘ﬂ:rl Feyste] gtk EAE, £ 9 715 weR Agsh Ak
= AIZPeIu g5 AAsHHcr St AL wiAYf e e HYAFE Heksto]
How MAet ﬁ‘ﬂ°1 SFYHoIY EFT 52 Aol ougt S A=Al HE A
T R AN%lolu Ak ZF QIARARE F3F A7t 3 E o] fiTh,

Pk HEYA oA B4 EAES AHEY Fremont(2007)7F HAIARS iAo
= FAste] 3t YEA gt A5 AASEIE E3F ofAJolR 9] it HESA
=2 B

S w4 B gu vEAY A Foie 2P B U] AS B
(Robinson, 1998; Comtois and Wang, 2003; Rimmer and Comtois, 2005; Ducruet et
al., 2010). 12y UEAAL] gute] FfAel fAe AlagAor SR 26l
o vy Au|Aet 22 A Au|As AejE] HY o AR|AR AIFREo] EAE gt
oh &, AAF 7o) A Algu SR 22 5019 BAR &2 fdAE] 28E v
Z(Bergantino and Veenstra, 2002, 2007; Parola and Beenstra, 2007)3}A4 W E
oA ko] FAolu At wet AFF FE o]k of2Rl E¥EY e 7
Aol Aoyt HERA F-2 Afolo] dAMSto disl] B7FshA]l ¢hgh7] wiwoll &ut 1+ A2
AR AT &4, S UEHNAA £45 FASKL s3I iR or Ak FtoA
3 A7 HE A wdE dAtols F7IAd Az s Aty ke viAY
o] mulgS sk RHH A 2fshAQl ol tigh whe FAIRE A =2 AAIA At
& Yol Xge|o] girt,

2

O
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A¥sH2011)2 AHolvget HEY AL gt Aol ujAl= J&Fol digh A+E =35t

AR B3 YEYAY sl g YEQA fLx9 EA4 tigt A+E skt &
T YEQZS] FAAdol w2 IR Singapore(SGP)E UERH, Aol w2 FEHQ
S Singapore(SGP), Hong Kong(HKG), Tanjung Priok(TPK), Yokohama(YHH)= u
Efgrom gk Aol =2 S vA= UEYA Hees 2 sAAYS BEth

st 9] 29120112 =& HAREY 2% oleg 7o R 3t YEQIE 45 4 &
skl olE ol AM=r(E=r, S, g, divh SR AARE] gt ANk YIEEYA 2 E M|
2z shglct, Ay A2 E A4, SHSAA, wWASAHAE 2 ofol

¥
o 4=
e SAES Tefste] 23 AAsHeH HEHD axba A7]d et Addnte Al
fox]
AN

T
ofo
2
™
S
—
)

lo

off
o
=23
A=)
ol
Flo
=
[m
s

W
[
o
k=
=
T
B}
fo
=
A
=

m
s
1y
=2
)
=

o o
ft

It
>
>
ofi
ol

|
A& st sHATE Bl UEAE vt InkE AR nEste], AEH &
A Ae7E v debzleRt Bad ¢ Qe ARES Eaekal ity w3 et 3
I QNS B XY Af, e Jukse] it Aukedt Al AASARE 2
Sfjof sFAE AlA =8 Fte] it Aukedt AAle ARC] SE7F ofH Y] el=tEE
51| ST

Yihong Hu et al.(2008)¢] A-tolA= Node7} gRtolil Link7} ZHolH 5% A AlA
HFESUEY A izt AFEAS sttt vEYZ AT S FH)Y o E IH
(spaces L and P)& AASt] 3 UEYZS FAZHC EXN(AZAS B2, 7154 EE 3
VX, Bt DA =E, A o Faiet, o] AtollA= AlA
e E I Wi WS tEs 52 A HEHNZYS FHAE AEE-
d28=, A, Wl SAAE-TE AR A7 oe &%

]_
YESA} o] AFY TR HN WL HHE WA WAl
=

=h
|
HE
ofN
jakad
o
N\
o2
=
=
ol
re
-
ol

H et
rO
oh
8
o
=
d

ol
o
=
=
ffm
o 1O
H
rr

U= FsET
Tiam Wei et al.(2008)2 HZ ¢l HEY | IHE =25 7|¥ez I=2H A7
HLUEHAY BRI YEHA 29 SA it A5E4s sdsisint. #4483 ol&
HEQAE B3 DAY ek W3S et HolA 534 EYAY EA4S 7L
Ue AR veyton YELAY AT A gal IR kY A= vie- 2]

@i AR AA, A2, A

=S
= HEHTY] FHt d=

(o]

Hel

Cesar Ducruet et al.(2009)2] dtox= A A Agolyile] &3 Ho]gE o]&a}o]
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1996¥ 1} 2006d9] FEofAlor A7 UEHALEY S VY SRS B7tsto] AlAls)
Gt 28 AL 0E ZRYH| e UEYD ALHA 15 9IS FAHOT 2
7HAZIAL QAR Fho] NHE(ES] AN - sRoM ok Aol of[dE] 8 sHEFRE
o 2MY 7S fFASL Stk v oAk 4 (Multi—scalar analysis)®] 23 gkt
&€ WAS ueln ga Ssign,

Cesar Ducruet et al.(2010a)& AHlr 713} fo]gl& o|&3led 1996W 1}t 2006 FEHolA]
of A7IMUEHAE FAI3lH & ﬂ?‘% ol 8 S|EFgTO o]Fol o HgF A} 7}
Aele] el Aelo] that BAG A, A1 W) FRR] FAT BEY FIE
E6RL Skt BFaNke] S EAE F=53F Aol fAIEAL Slglen, SEUEYA HAR]

o] Xste} x| o7dute] FAatolo] HAE e AT

Cesar Ducruet et al.(2010b)& tjAeF xH& Aoz Fute] Hub—and—Spoke AEke]
FFAEL} s Q1Y e UEHA 20 WIS Asksith 19963 20061 87
Aol EFof dis AmEgton ojzel HHES Tt AR o]FofXl a5l
Hogre o] £ovlES Yeilitt oldt £ E /9 8 vkl sl ek vl
2927k T8t Ho] Yokt BUS AW Ao A/MAREE ojxedo] HiAeR &
ol S7Fskal Utk AMES FAstaL Qv E3,

Jasmine Siu Lee Lam et al (2011)2] dtoAs ZFAKE A& Akl gt 7+ A9}
Pt QAT AHAIE olsfistr] flste] HEloly i AB|29 7|FaA HES EAs)
o] & Lokl thgh *Hi S AN, 2 dFtelds A7 s UEYA BdolA 4
A Fa Fuktsto], Bal 71o4 W YR AALE o Ag uk 7+ K2F A
A, LA D P 2 A W PRl A BAeln, $4 2ne e
A 7Y AR AAFHY dFES SRR @Al 2~47) ol FAE e Rt A
SI2}, NE SFUA 2 -?”‘8—?_%% 242 Hud FPARA HuldE af5e ZEEYR

1] =

Aate As Bebdel mA 9 AHe Ea 73S

Cesar Ducret et al.(2011)-& 2006 HAdH oY 259 AA HFUEYIE A 57}

A ¥WZ(Circulation, Foreland, Connectivity, Centrality and Neighbourhood)E %435}
G ZF HWE Bt M2 AREE AASIH A AY, UESS Bl kel #1319t
Flsol weh ke BRsh Gk BEYe] b A AFS ulAs WeE AAsk v
5 T4 AEES IETEY B2 AAHAE UEaL ARE o2 gl 7R 24 @
&= T e A9 e JF Az UEETh

j=

Laxe et al.(2012)& 2008} 2010 Afolof F=tof 13] o]4F Aulgt Adte] TEU &%
S oz JH= 0|28 A8slo] FoRA (vulnerability) ¥ F414 A4S AAEIAT 1
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A1t 29 Atolofl AALIZI= Qs EFHel HAasteley Hong Kong@olu Singapore®}
e FAA0l w2 I 5ol AaskAl gar vz 7h ggE e st 519 &
A Aol AF o] AjRo] FAElE= WS melsldith.  Ducruet  and
Notteboom(2012)-2 =] 8% AH|A9] 2449 oA A7|A AulA YELAS #4
skt theFet A7 AH|A FReE 2 A7 AR|A HARIY AR Al dial] =2jet
tEo] Ad 23 folgE 7|Hte R sto A AlA H7A sl UEHAY Z2dE AWARS
Asstat. =8 7Rt AZ49 A9 wuj HIl= 2T A7 el UEAAY AjHo|
o] a4 At Qloh, mRREe R H7|A sl UEYAY B AARNEY] 4
A, AA L A8 QQlof| dial At Eket

A Whoh BAH ATSS T2 0|27 wjge] FESAL AHAQ FHe| XYL Fu
Qlovt B i YESA(Network) o}, £3] SNAZ ol AASe] Qutide 24aqle
HaA) ) ER AYATES SRR T Yk 2 ARE BEH] Heks AR
o ofat BAS FHOR Py 2GsAL ol§ske FAS YOR ATLE Askyon]
AHHE Fof vy W L £HS AWslolgith. B o2 wgom Fz BHEAHo
AHP 9 ANOVARAS 53] uiaad 78 45, olefet /1% Ay wae
=i A vl eut A Eolv] 8] ATAL GusE] it 2=
MANES] SRS BA] S3 ATHHECE SNAS olgste] UEA Wl o
WS WK AN 7120 BEFS /|E0R e Uield e B Ao ohd
abe] A4S A Rl AAte] Wl N SRS AmEiA Sk EY UEYT B0

e ke V)2 Aol A HEE B 7S AWsHEOL B AFAE
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V. F8 F714AL] g vE I 24
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ZEDEET

< O

2 AFolA= A AA ZE el SRANA oF 75% o3 Shes wEdhe 20t A
o gzt F=d EYuHe Addre 7] HlolHE #Aser olE Fdl SNA(Social
Network Analysis)ol Za3t AlAl & - vk YEHSA HolgE A & A79 o
&Rl AlA F2 209 AARe] Rt HERA:= A AlA A9 dniieE)50] 27| A9 W &
= u]-é x]Oﬂ z‘ﬂ-n}l} 01735—].1 L 61—§(a]5_)§_ __\Ez‘ﬂ-a].jl glq. UNCTAD°1]/\1 1174]5]. 2008
JHEE 2011471x]1e] A4l 38 209 AAR= Maersk Line, MSC, CMA-CGM GROUP,
APL, COSCO, Evergreen Line, Hapag—Lloyd, CSCL, Hanjin, MOL, OOCL, Zim,
HMM, NYK, Yang Ming, Hamburg Sud, K Line, CSAV, PIL, Wan Haio|t}, A7]AA}
o] MHlae giitE A AAE ez Algskal AT, 24 ArApER F9 AE|AE Alyst
© Aol gt EAtAe] He At 74 Az Aold Ae dAqtditel tE e v

A 5 gtk webd B ATOIAE 200688 2011674 49l 20 A4 F 9] w712
B ASHoR EFEel Ut 19 AAE HRsel BAS Sustdn B ATk
UChnet#} PAjkete] %23 7152 BP LA AA2REY WA AFsn U=

NetMiner 4,25 ARSI
2. ot YEYFS| TEY SN

1) 3t YEYF9] Dot Az

T8 197) Aelold A71AAE FAske A AlAl T MIEQEE 200695 20119714
Wt 50571 Futom FAEe] glom ol w=EZRY AdH A9 £ 9,96271 otk &4
A AA 199 F2A7VAAE s i UEYAY] WEs 2006W5E 20119714
0.0102% urebgch vk YEYIA B Al 5348 Uehdon] ol HFHoz of
L B4 gutelA] 5.349AE AXY o2 RE Juht AFE 4 oks dulolth, (E 6)¢]
THUNEYAY] Aot vy FPUEYTY] A=|Erhs A3 Hegoly FAA YES
AHths 32 AZE YEbilth ol shHE ishe] 14 Stanley Milgrameo] AAIRE ofAl
A9 £2(six degrees of separation) HZlol dFE= Fom 2| AB|Y GHH o]
T et & 69ANE AXHE ddEo] Sl &2 AX(Small World)® 542 e UE
YA E ERHIL Sl AME Sl 4= Qlok HEQRY] Urs Adixos nlush] 9
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3 o2 Hopo] YEYA EAET wwshd (& 6)3 Ut}

(Z 6) YEYT U=} Ha|o| H|m

HEH=Z EEN- 243 4 e 7E|

ok YEY A (2006) 490 9,468 0.011 5.437
gk YELY A (2007) 482 9,366 0.012 5.697
FE YELY A (2008) 514 10,010 0.011 5.661
Fak YEY A (2009) 512 10,352 0.011 5.662
ik YEYA (2010) 513 9,942 0.011 5.4492
ok YEYZ (2011) 523 10,635 0.011 5.522
ot YEA Hd 505.7 9962 0.011 5.570
SHIEYA 3883 27051 0.004 3.483
ekl 587 19603 0.114 2.16

A 4341 6594 0.0005 18.99
IS HESHA 449913 25516482 | 0.00025 3.48
=R T AR HEYA 253339 496489 0.000015 7.57

=2 . Yang, H., Nie, Y., Zhang, H., Di, Z., (2009); Newman, M, E. J. (2010)2] &S At
] AtAzel gt AT

2) FIE=S] 4

AB Y EY T B Hﬂ—% ARgetaAl o uf gk YEAE B (complex system) &

g%l HRkRe] WAls wetol st ZeUEQIA Qo] FAFE|oF ghr(Barabasi, 2002),

E4 7 (complex system) T SR YL EY AdTAgS B a4 B

o2 A2 AT AA7E debds AIAERE Witk (Noel Scott et al, 2008), FF HES]

A8 dARE REE (O™ 29 Atk ()2 = B 2 Uehd Aol (a) 1z

yES WESE diAlste] vgR Jehy 22 FAMS 18 2a-20 o ﬁf%}ﬂ% (b)
A} =

ST B, k19 PRES O, A 2 ko608l FHE Ulolth 2 kel
WS S S kol SEA Ukt i ol wha dmpad Holet 220
A5t (HAEE $HES LASERER e Zolth 18] RRoA 712717}
39 A0 Ushhid ol B4 WENIS 17k 42 Al F2 Ueiel v ¥a
2 48 A9 29T 2 WU UeA €tk HE g YEgadAE 5 go] e
24 (3 Aole] g R} olefdt ghe ol A9E HE ¢t UEQEASE 9o

3}

ol AMdE WET 4 Qe A =

rlo
JE

¥

mlo

wEa geAe] offolt gt YES D
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32 1o

y B2 2.53601H T2 HERIY vy & AuEE 2004 3Afe] ghE 2l SEe o
o FTUEYITE Hake wRo] Faviths AR dHbEQl YEHIY SA4e AYi
\th= 213 @eke] Hub&Spoke @/4de WERIAL QUHt

;:0

(a2 2) gt Y=Yl AZHE B

Log-Log Plot
70

60

50

coF

Value

(b)

2006WFE  2011¥7kx]9] itk YESFe] AAAHE FAA <+$+= Hong Kong,
Singapore, Busan, Shanghai £2=2 ettt < U A 45 YeERE (FE
7E AHEY Hong Kong¥}t Singapore?] 79 &40 AAE FAAd0l =4 A=
9lom Busan 3] A% 20069 2,055004 20114 2,855714] Arsslel ot &9 39]0)4]
692 HolZr}l Ningbool 7L 2006WRE HE3 AYAS GA|5HH =
3,2039] AAAE FHH AFE VIS I UEYINAN AF T w2 T

Y= Yo Be ohE PRET M PAS BT YL oJujsiE Pt Yo
[e]

i)
ox

H
Sh
4o

2 O

tt
re

A ElEEs 2 9FES PSR Gure etk @ 4 9tk Ahuja(2000% G2
of & 7199 A AU TR s A4 e G wY 5 glom, B3 AP
Ah FHL T glol wIRe} AAe TR ol He] ATk oo FAl] HNE ¥ S
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T FAAY NG Eeldel At A o Aot & o wSrh AA vES
29 B wSoh A2 ey AR BE 1ed 5 A Hol tE A5 2 A
L oAQS HE 4 UES HET THFAN B wEL YED Y UE wSEw
o AER 94" 4 gl msolth APH B ofs 4YH dFYS nE =

A 3l
I F o ZuHQ oujo Yog mESR: Az ﬂ@ % gk, 2006%011
Singapore, Rotterdam, Port Klang, Shanghai, NewYork o5

Bl 201187149 254d0] 7 &2 W Singapore Fo|3lom ol= Ax

) et
S ot ohe AMS RSk Qlok, w3 2AQl Puzte 9:173
E = ]

YA B2 ‘ﬂa il

 oobyzt ke wEY, & FAA wEY ks xRt A - AR dde ofndn
5, o4 Sl w2 %J HEYIo|A o] H= gkt 77k Aol §AIstal 9l
o] #8 AEE w=r HT ThsAdo] wrh mEbA AAREe] AEel s A= A=

é

_]
P HEYT WM 7P SR Atk ke JE, dY
off ik gk} Hol 471 hiZoll WEHILNM 9

3) WA S 7Y A

w7 SAEE e EYAS 7wl AZolet & 4= Qlrk. ofd uif] k= HE A
Aoz}, il BUE o3 52 2 AR S 4 Qlrh S AR OE F R=EE
AZsh= WA 7S WUl AR EE Aue P A BE RO HER U
dth, ol Mol (transitivity) & ¥R 3 4= Qlek, £ A4 5‘/51@' Pyt vESZ
olX= Singapore@W} HongKong @9 w7} T4l 7M &2 A2 Ueit: $19

o

Pue Admon 4 A sheekel ol Al slol ol o Sleke ot
B 5 gk ) FUH0 S FUALE BH BEFS £Y ¢ Ub JUOR BAY

ATHAHsE ¢, 2011).

SN

4) ool F4 £4 Az

ofo|ZHY FAAHE UEYAA E9 FRAS SATUTH oA Hel 7H
AT B YR (ego)et AZAE T2 M alters)] FAA A FE
g =EO] Y F= AL E HUeh=tl AREShE Aol ofolAdld
A 244 38 2R B8 $44(Bonacich power centrality)o]gfile E2H, ARSUE
o]3 BHAA AzEHE A4 (FE 719 7 483 A #@eta B 4 9ok 7, 7y o
a4 B oofyel &4lal AAE o] Sl Ay FAAAE st FAAEE ST B4
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(& 7) Centrality

Measures of Top 5 ports (2006—2011)

Year

Rank

Degree
Centrality

Closeness
Centrality

Central

Betweenness

ity

Eigenvector
Centrality

Country

In

Out

Country

In

Out

Country

NC

Country

NC

2006

HongKong

4,340

4,175

Singapore

0.392

0.372

Singapore

0.21

HongKong

0.581

Singapore

3,266

2,732

Rotterdam

0.375

0.331

HongKong

0.108

Yantian

0.382

Busan

2,055

1,824

PortKlang

0.356

0.343

Manzanillo

0.095

Shanghai

0.34

Shanghai

2,005

2,200

Shanghai

0.353

0.312

Algeciras

0.089

Singapore

0.32

Kaohsiung

1,707

1,597

NewYork

0.348

0.29

Kingston

0.069

Kaohsiung

0.279

2007

HongKong

4,511

4,517

Singapore

0.4

0.387

Singapore

0.215

HongKong

0.54

Singapore

3,977

3,967

Rotterdam

0.363

0.353

Antwerp

0.12

Yantian

0.393

Shanghai

2,423

2,443

PortKlang

0.359

0.359

HongKong

0.095

Shanghai

0.363

Yantian

2,055

2,055

NewYork

0.356

0.327

Algeciras

0.093

Singapore

0.31

Kaohsiung

2,051

2,042

Algeciras

0.354

0.354

Kingston

0.087

Kaohsiung

0.293

2008

HongKong

4,173

4,166

Singapore

0.387

0.391

Singapore

0.21

HongKong

0.474

Singapore

4,059

4,041

NewYork

0.367

0.316

LeHavre

0.08

Shanghai

0.391

Shanghai

2,812

2,821

Shanghai

0.358

0.364

PortKlang

0.077

Singapore

0.375

Yantian

2,241

2,230

PortKlang

0.358

0.326

HongKong

0.068

Yantian

0.343

Ningbo

2,032

2,044

Rotterdam

0.357

0.337

Shanghai

0.067

Ningbo

0.335

2009

HongKong

4,239

4,251

Singapore

0.396

0.404

Singapore

0.243

HongKong

0.471

Singapore

4,029

4,024

Shanghai

0.372

0.344

Manzanillo

0.071

Shanghai

0.42

Shanghai

3,064

3,058

Rotterdam

0.366

0.346

Antwerp

0.07

Ningbo

0.368

Yantian

2,207

2,206

PortSaid

0.363

0.336

Shanghai

0.069

Singapore

0.332

Ningbo

2,163

2,198

PortKlang

0.358

0.373

Santos

0.066

Yantian

0.328

2010

HongKong

4,694

4,737

Singapore

0.381

0.377

Singapore

0.21

HongKong

0.463

Singapore

4,559

4,559

Shanghai

0.354

0.309

Manzanillo

0.082

Shanghai

0.409

Shanghai

3,047

3,040

Rotterdam

0.347

0.349

Antwerp

0.069

Ningbo

0.373

Yantian

2,940

2,940

PortSaid

0.345

0,327

Shanghai

0.067

Singapore

0.358

Ningbo

2,499

2,499

PortKlang

0.343

0.335

Santos

0.067

Yantian

0.309

2011

HongKong

5,287

5,289

Singapore

0.333

0.387

Singapore

0.212

HongKong

0.456

Singapore

5,003

5,022

Rotterdam

0.354

0.34

Manzanillo

0.091

Shanghai

0.407

Shanghai

4,029

4,057

NewYork

0.351

0.298

PortKlang

0.087

Ningbo

0.378

Ningbo

3,203

3,175

Kaohsiung

0.348

0.328

Algeciras

0.08

Yantian

0.37

G| W [HR U AW RO R [WND[H|OT AW [ U |WIN OR[N

Yantian

3,034

3,034

PortSaid

0,347

0.344

Antwerp

0.073

Singapore

0.315

19 3)2 200695E 20119712 6dzte] gt
AZteh g Zolwl 2k WESA a7 okl Ao A7l
sfel Uehd 02 %, 919 A7) Adgme] avelt

=7} 3 Aol A #AEe] Yerta e,
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V.28 &

B QAFE ASYEYD R4S olgelo] 2006W5E 2011371 197 AlAle] F]gsfeizt

2 dAstn B ATE U dEYa] 128

sopst gk FAAS stelst R AEe] Aoln wAje] olgH Hlolg GA AaATet @

o Ao Jgsfent EQANE Al B estgnt EW AAY AR(2006
=:]

S FolE HEhd 4 SlSith
Z E
= =

AAT, Pk UELAY L2 B4R F8 194 HHeolY A7 sk &
T UESE B 5057 FRte R pAEe] glom g39] Hitgs 9,9628 UEtgth &
o YEQ T Wrl H 0.0110]2 Hot Agls 5,342 oA WA Q) B8 (six degrees of
separation) W&} F2 AlF(Small World) HESAS §4& Uehds E43cH ®E3 &
T HEYHE B A (complex system) 547 ¢l Wkl WS M2 glon A= ¢l

— d

= HESZY E45 Ad A= A=
HELA W 44 —5_'—517:’34 AAAE ZAA4 49= Hong Kong, Singapore, Busan,
Shanghai =0& Ugyton &40z F4/do] w4 4= 2 S48 #4247
Singapore, Rotterdam, Port Klang, Shanghai, NewYorksso 2 UERonw EX7)7F
LS 7P =2 U2 Singapore® UEQAGA FAlol A8 el T
Yol Qrh= A vk vl Zé}/ﬁg Singapore®} HongKong®] iz Z414o]
= AgHer A AA e AR $12
o o 2 2 ginh opHulo R 20069 E 201197 A4
Aom opoddE FAHAOl & ‘%“?_F% HongKong Shanghai, Yantian, Singapore,
| $IXIRE ko] A|SRAL Qlek, ol= oFA|
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A SAFEEY A g2 AL A, EF € AR uF7 d4EQl 2
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