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A Study on Deciding an Optimal Port Development
Priority: from the hub port perspective
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A Study on Deciding an Optimal Port
Development Priority: from the hub port

perspective

Back, In—-Heum

Department of Maritime Transportation Science

Graduate School of Korea Maritime University

Abstract

Port competition among countries is getting fiercer than in the past
because of technological evolution: the increasing size of containerships
implies only a few calls in three or four harbours at each end of the trade
the rest of the traffic being served by smaller feederships. It is therefore
essential for big ports to be selected as one of these calls by the main
shipping lines, consortia and alliances to avoid marginalisation. Hence the

development of "hub and spoke" strategies similar to those existing in air
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transport.

There has been a severe port competition in Northeast Asia where
there are many ports which would like to be playing a key role as a
regional hub, including Shanghai, Busan, Kaohsiung, and some Japanese
ports. These ports have been propelling a bold development project in
order to get a pre-dominant status for a load centre in the region.

Korean government has been involved with port development policy and
financing after the implementation of national economy development plan,
largely as a result of the rapid growth in seaborne trade and port
throughputs due mainly to the export-oriented industrialisation strategy.
Successive Korean governments, therefore, have devoted substantial
investment to seaport growth in order to meet increasing demands,
because of their understanding of the critical role of seaports in the national
economy.

The multi-port development policy in Korea, however, has made some
major ports — mainly Busan — lag behind demand in capacity. This has
weakened the competitive edge of Busan in Northeast Asia by preventing
vessels from directly calling at ports with limited facilities.

Why, then, is it that the port planning and development process in
Korea has not been successful? The main reason for this has been the
confusion that exists throughout the hierarchical administrative system,
especially in terms of investment planning. No matter how the port
specialists concerned emphasise the importance of the intensified and
proper development of seaports, if central government does not recognize

this importance then it is unlikely that port investment will be made on a
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timely bases and in accordance with what is required.

This confusion has resulted from a lack of appreciation of the importance
of a regional hub port to the national economy and of the critical issue of
port capacity. The general policy of port development in Korea should be
guided by the desire to equate the supply and demand of cargo handling
facilities and services. Investment decision have underrated the impact of
the seaport industry on the national economy from the macroeconomic
viewpoint.

No comprehensive and reliable evaluation of proposed port developments
by the intuitive opinion of port professionals have been undertaken, neither
has their been accurate forecasting of the growth of economic activities
due to port expansions which was sometimes manipulated by political
factors.

Seaport developments in the present system are heavily dependent upon
the recognition by the central government authorities of the critical role of
port development in the national economy. There is the need, therefore, to
make central government aware of the importance of the seaport
industry. This can be done by applying AHP(Analytic Hierarchy Process)
which is a method that can be used to establish measures in both the
physical and social domains.

This thesis aims to: know how the port specialists think the priority of port
development in Korea in relation to a national hub; examine the relevance
of AHP technique as an efficient tool to the decision—making for port
development.

After a brief look at changes in international trade and responses of



shipping and ports particularly in Northeast Asia, this study begins with an
overview of present port development process in Korea in order to identify
some issues to be answered.

The most creative and influential part of decision making is the structuring
of the decision as a hierarchy. To illustrate the ideas regarding a hub port
development, 87 factors were identified to look for both from the previous
studies and from brainstorming of port professionals. These factors were
grouped into 4 levels by ‘KJ method’.

On the first (or top) level is the overall goal of ‘a hub port development’.
On the second level are the 3 functions(‘Economic’, ‘Urban’, and
‘Terminal’) that contribute to the goal, and on the third level are the 6
criteria(‘Linkage’, ‘Throughput’, ‘Hinterland’, ‘Service’, ‘Facility’, and
‘Location’) that are to be compared in terms of the functions on the second
level. On the fourth (or bottom) level are 6 candidate ports(‘Busan’,
‘Inchon’, ‘Pyongtack’, ‘Mokpo’, ‘Gwangyang’, and ‘Ulsan’) that are to be
evaluated in terms of the criteria on the third level.

In relation to the role of major port in level 2, the guestionnaire shows that
port specialists consider the importance of 3 attributes as follows: 1.
Economic function > 2. Terminal function > 3. Urban function. Further, in
relation to the criteria for major port in level 3, the questionnaire indicates
that port specialists consider the importance of 6 attributes as follows: 1.
Throughput > 2. Service > 3. Hinterland > 4. Facility > 5. Location > 6.
Linkage.

As far as the priority of port development is concerned, AHP analysis

identifies the relative importance from 6 alternative ports as follows: 1.



Busan > 2. Gwangyang > 3. Pyongtack > 4. Inchon > 5. Unsan > 6. Mokpo.
This implies that Korean port professionals prefer Busan as a national hub
port and it needs an intensive development from the viewpoint of a regional
hub port in Northeast Asia.

In summary, the Korean central government has not appreciated the full
extent of the impact of a regional hub port on the national economy. As a
consequence port investment has not been given sufficient priority to
Busan and its capacity has failed to keep pace with demand to become a
load centre in the region. Further, multi-port development programmes
propelled by Korean government have not been successful when
considering the existing situation in relation to a regional hub port
competition in Northeast Asia. It is suggested, therefore, that much
attention should be made to develop one port, e.g. Busan, as a national

hub.
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100,000DWTw o] 2 d Aoz 7Jd sl sA% 7= shdthlb g3 2003
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592 68WTEUY o] 211 Qlth. <3 2-3>¢] Ho]= upe} zro] o]l gh
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Shipping AF= 8100TEUR 5% o] &fol k= A H ¥ <l 9500TEUH 83 =

Y

20063 FUT A= St

<% 2-3> 8,000TEUw °|& =di ¥ AdHoYA TF A3}

SFAA Ay A4 A uler F4A17]
China Shipping 9,500 8 76,000 2006
Hapag Lloyd 8,400 2 16,800 2005
1) 8,400 3 25,200 2006—2008
17 8,200 9 73,800 2006
Yangming 8,200 4 32,800 2006—2007
K Line 8,120 4 32,480 2006—2007
Evergreen 8,100 8 64,800 2004—2005
MSC 8,100 9 72,900 2004—2005
173 8,100 4 32,400 2006
China Shipping 8,100 5 40,500 2004—-2005
CMA—-CGM 8,000 11 89,100 2004—2006
OO0CL 8,000 8 64,000 2004—2006
EEE 8,000 5 40,000 2005
Hapag Lloyd 8,000 3 24,000 2006
2l 8,250 83 684,780

A& PR News Service Ltd.,, Oct. 14, 2003.
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11) OOCLAF= 2453 4el 8000TEUR vk 103S w35, a4 3t e 23 o
9o YA 8H % 2006 W EE 20060 27bA EE QEE oA,
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ZAeol el &3, dgst R A7 =2 AF &4 so= AUVAAE
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12) gAY a8 AR BEAE5L 1500TEUR Y8 AS ‘super-feeder’ & ‘hdndy
class'gt #E. &% Clarkson Research Studies(CRS)AFel 9std, 20033 6¥ WA =
A" o)A 30994 F 8987 2] A3 o] 1,000-2,000TEUR ol 333
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%

3 Al AR = F27]E-2 3 (China Development Bank)oll A 909 €2 & &%

jinss

of FxulE T AFld, o] F 409 27t dnk F w kA el F

oo Aot 1D d AAF= @k T A M eA g AA S A

144 2¢-A| 3g-A| 4HA| =
@A (2002~2005) | (~2006) | (~2008) | (~2010) | &/
o | AT 5 4 20 23 5
SO T AR (m) 1,600 1,400 7000 8000 | 13000
41 (m) 155 X - - 15~18
a2 e 20 170 850 90 2200
(WTEU) ,
FurEa 153 (of=| | 3 - -
s 8y E3h)
A% ool g 9 REARAT, TRAA B0 2 224 BRaTe,
20034 W FAbalo] ZGALE 21417] Asto]l BB LA, 2003,

Igr ARE  ZEWEA(Ministry of Land, Infrastructure and

15) &= A% - EF AT AE (China International Transport & Logistics Research) m}o]
Z A (Michael Chen) &= el AAF didgd AdAZo s mj$ Ao HAd Ao

g FJrhg ddds xe A% d3E F 5 T FNES JAFA, §4 & FI £
g 7t5e TR Aeo] dgdE EFEn FAE AFHORE o]FoAA X3 HFF 37
Furo Al HAE = stEo] e FAE oA AT Jria AAYPSE. T oojelgh dAo]
H Bl fd §lv 84 B5H S/FAE BEstn & olfgtn A9gsta, 553
f ERre 25 201090 B FE7F 1,0009 TEUE A3lstAl 2 Aoz oisr] wiod
574 *]fvﬂﬂ‘ﬂh} Adgoz JAstr] He d4dd AAE Fs o & Aolgtn F3
%

16) Fairplay; International Shipping; Cargo News (2004. 6. 24)
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19) South China Morning Post (2004. 5. 7).
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HawA Al +5o=2 dAsidtt. 53] 2001d 1499 4 dubhd A gol A
21A17] EHokAloL =R A= AAS A FAR FFES AT N

72 SFATH<E 2-6>).

<3} 2-6> A FWALAF FZ(2000~2011)
(9] 1 9 9
= LERY & Ak 59152 201)
FaRE! A A ul 2}/F ek (M HHE /X TEU)

A 333/98 369,712 209,687 160,025/48,381 609/24,553
O 9t Algsl 205/73 239,594 124276 115,318/47,298 318/17,959
- R 30/30 74578 42,495 32,083/12,440 93/8,100
- kg 29/29 48649 13491 34,858/34,858 93/8,361
- qHEY 18/- 9,922 459 5,326 17/-
- Fd(opha 60/3 36,266 23,034 13,232 61/321
- gAY 29/4 35241 18,093 17,148 26/428
- 2298 13/3 6,824 3333 3486 9/321
- FUerag 14/4 18,692 9507 9,185 12/428
- BN 9/~ 2,948 2948 - 5/~
- Ak Aag 3/~ 6,774 6,774 - 2/-
O At A 46/10 39,157 26,563 12,594 36/1,070
- %Y £x% 6/2 6,038 6,033 - 3/214
- A 26/8 24,312 14,168 10,144 27/859
- AT 5/~ 3573 3573 - 2/-
- oo Ed 9/~ 5,234 2,784 2,450 4/-
O 7|1EFw 82/15 85,208 55,385 29,323/1,083 255/-5,524
O At AP (4/-) 1,903 1,903 - -

O FukFF 7k - 3,850 1,060 2,790

F 0 F ARIHE 2000~20119 74 ) AR QRO 19997kX) 7] AR A 913,
ARt PR VR AE(2004)
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= - A 8% 23459 A(B4%) | - AA : 5F 33189 U FA
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A WA | e | A3 PR
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Furoz Awsta gdek olo] o TN Mo Fure AAY AP 8% B

Aol B BAE 7 Hof o AFAF7E ol o=, ol i

QAFVEE R AARZ St
of, vt s e wel Frkel stEA g el WMt vte AAS AAA TH
(System dynamics)”] < A& 38fo] 9o} 3] r}20

Tatehiko= &Rbo] AlFet= Au2E FEo] Matd off HdAl= v & ks A
Hale 7S A A o] 8] 2 H 8l A = (Hysteresis) o] &0 93 &
A Al 8F A EF2D
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25) M.A. McGinnis, “A Comparative Evaluation of Freight Transportation Choice
Models” , Transportation, Vol.29, Winter 1989, pp.37—46.

26) Port of Kobe and Osaka #%¢®, ‘v AT 2Dy b —3 3 1y 2O, mH
woGa)” |, Braiii{E Center, No.18, 1978.

27) = KMEE, BIEWR 27 2ofmdibic B3 5 W92, 1984, pp.58-128.

28) Committee on shipping, United Nations Conference on Trade and Development,
TD/B/C.4/AC.7/14, 1992.

29) AdsAstagnls, fevet Adolqdnte] SAF A Aargete] wst AT At
dATd, FAAE 090, 1993; o)A 5, “FHoF TAAIW THS 9% 4Eﬂ JUEE 9]
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ol# g AAA HItY FAAE Besty] Hsto AAHE BHEO HUFE
£ A (multi-criteria analysis)©] t}. 7l = Aol g =Rl A4
(multi-attributes) o] 1} th4=2] & A gt 4= (multi-objectives) S ¥ 3t oA ZEA
= HAstste 7IHelt ol & Hs @A gAEAZARAF S kel 19709 o
%% T. L. Saaty”7} 71dst AFE44 AZE AW R (Analytic Hierarchy
Process : AHP)& & <d7of] &&stia gk,

AHP= ofn] A7 ej5e Al 57k SOC FAHALY 24 ofuet F a3 oAtZ

APPoR A AR o], feitelel A GAAY BAREe AT
FE 4§55 9lrha0)
AHPE Foi7l oM AJEAS AZse 5, FAZ e & 84 (£t

712)2] #-ANA AA AT e 8AES JUY FAE B JMFAE
2t B) 1L (Pairwise comparison)o]l & & =A et WA S EdA FFHoREE
3t AZo] YE UdEY FA4E EE $HAFYE T 5 YRR I F=
7o ® vt Aolal ARl AMA A A e H ot wE oAb

A od Agelt A% 5 Wk vgow du Qv BEe] FAZ E

30) W.C. Huang, J.Y. Huang, M.J. Teng and S.C. Wu, “Integration of the AHP and
SWOT Analysis for Port Competition Evaluation in the Eastern Asian Region,”
Proceeding of the Fifth International Symposium on the Analytic Hierarchy Process,
Kobe, Japan, 1999; W.C. Huang, J.Y. Tang, M.J. Huang and M.S. Kou, “Port
competitiveness evaluation by fuzzy multicriteria grade class classification model,”
Journal of Marine Science and Technology, Vol.11, No.1, 2003, pp.53—60; 3|4 A
3l OGRS olge F37] iAol et QAT vhabskslew, AsjeietL,
2001; W3, A3 gel slusta) feel s AduAge Akl SRl A
UEh, 2003 o[Fd, FOMA AHPHS §aret obAlol Faarse] Adeel v 534
Aol Bt A7, A=FA et A], A274, A2%, 2003, pp.185-191.
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