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(For the Degree of Philosophiae Doctor)

<ABSTRACT>

A Study on the Determinant and the Stabilization
Scheme of Liner Freight Rates

Park, Ho Geon
Department of Shipping Management

Graduate School of Korea Maritime University

The global liner shipping industry has been significantly and rapidly
changing to meet customer’'s requirements and shipowner's management
styles especially in containerized liner service. Since the advent of
container ships in the 1960s, the liner market has been stabilized
relatively in supply and demand of ship’s slots and freight incomes till
the early of 1980s owing to the limited supply of ship’s slots and the
increase of container cargoes and strong activities of freight conferences
as well as self-investigation policies in the main trade lane of Asia

/Transpacific and Europe.

However since the late of 1980s, a movement to respect market's
principal has spreaded across international trade and liner shipping

industriy along with deregulation of various regulatory principles throu-



gh the strong influences of so called Thatcherism and Reaganomics.

Accordingly in the liner shipping market there were the great cha-
nges at the shipper's convenience and interests due to regulatory
reforms or revisions in the shipping sector such as Anti—trust rules of the
EU in 1987, the Shipping Act of 1984 and the Ocean Shipping Reform
Act(OSRA) of 1998 in the United States. With the introduction of these
regulations, existing shipping conferences and member carriers had no
longer efficiently exercised their market power. Meanwhile, in the liner
shipping markets, the negotiating power of shippers against carriers has
become stronger it has changed from supplier’'s oriented market to
customer’s oriented market.

Moreover, in addition to the above regulatory reforms, the liner
carriers have invested a lot of funds to build more and larger vessels in
order for them to bring about low costs via economies of scale and to
improve profitability. Furthermore the production time needed to build
new ships has been reduced drastically to 1-2 years by continuing te—
chnological innovation. As a result of this, most liner trade routes have
been oversupplied with container vessels since the 1930s. The Korea
Maritime Institute(KMI) estimated that surplus ratio of ship’s slots will
be around 245 percent in the worldwide market and an excess capacity
of 30 to 40 percent in the Transpacific Trade and Europe-Asia Trade In
2002.

As the consequence of the aforementioned, this inevitably triggered
a fierce competition among the liner carriers and thus today’s liner
shipping market is characterized by chronic overtonnage and lower frei—

ght rates. Such structural changes make it difficult for all liner operators



to carry out liner business and wultimately it might bring about more
difficulties in international freight traffic by disorder and demoralization
in the freight market.

In this regard, the purpose of this study attempts to analyze the
determinant of liner freight rates and to seek for an effective policy and

counter measures to stabilize liner freight market and rates.

In respect to liner freight rates, an empirical and theoretical study
was conducted and further extended its analysis by the data collected
from a survey questionnaire of local ship operators and international
freight forwarders in Korea. The items on the questionnaires were
analyzed by using the Reliability Test Method and Factor Analysis Me-
thod in respect of the determinant of freight rates and the Structural
Equation Modeling in decision making on the management of the liner

shipping business.

Before the study of stabilization on the liner freight market and
rates, the result of research on the current market trends and changing

paradigms in the liner industry are as follows:

(1) The cargo movements of container liners have increased steadily
approx. 6 to 12 percent every year and KMI(Korea Maritime Institute)
has forecasted that the global container movements in 2002 would be
248 million TEU showing a 142% increase on 103 million TEU in 1991.

(2) Whereas, the number of container vessels and the loading capaci-
ty have been increased substantially for the purpose of contributing to

the increase in worldwide demand for freight and the existence of



economies of scale. KMI also reported that the global loading capacity of
container fleets in 2002 is estimated at 55 million TEU up 150% from
2.2 million TEU in 1999. The size of vessels ordered by global carriers
has become bigger and larger to that of post/super panamax model of
6,000-8,000 TEU capacity as a fifth to seventh generation type. This
was followed by some carriers designing 9,000 TEU capacity and
presently 10,000 TEU container vessels are under technical considera—
tion. As a result of the ratio of excess ship capacity, the liner shipping
market has become more and more competitive.

(3) Another paradigm shift in the liner market is the expansion of
strategic alliances and M&A among major carriers. Most carries having
bigger vessels have sought partnerships to increase utilization by means
of space pooling, space swapping, space chartering and sometimes by
participating 1in strategic alliances and M&A viewing that proper cargo
reservation to fulfill the space is not an easy task, especially due to
restraints of time. Presently 6 major alliances were forged among 17
leading carriers who owned and operated 1,302 vessels with a total
capacity of 3,216,936 TEU.

(4) Nowadays another important paradigm shift in the liner market
is the expansion of the service coverage to the offshore and inland area
to meet customer’s requirements and to create additional profits for the
carriers through various extended and total logistic services. Now many
shipping carriers are providing warehousing, trucking, terminal operati-
on, consolidation, forwarding and logistics consulting among other
services, to satisfy customer’s needs under the rubric 'onestop service’.

(5) Another change in the liner shipping industry is the enhancement

of transport services made possible by developments of Information



Technology. Electronic business(e-business) which is rapidly spreading
throughout all industries has been initiated by the technological
breakthrough of the digital revolution and rapid growth in the number
of internet users. Shipping companies are increasingly taking up roles as
integrated service providers to cope with the increasing demands of
customers in the view of the new supply chain management(SCM)
system. This will boost competitiveness, expand business opportunities
and generate added value. Therefore most carriers have been impleme-
nting and wupdating their electronic data processing and networking In
their overall liner business; marketing analysis, cargo booking and tra—
ffic, container logistics, documentations, freight and disbursements, cu-
stomers information etc., by providing integrated hardware and softwa-
re.

(6) Other regulatory changes were made to the national policy of liner
shipping by leading countries. Particularly in the United States, the
Shipping Act of 1984 stipulates the allowance of the anti-trust exempti-
ons for liner freight conferences along with the new introduction of
Service Contract(SC) and Independent Action(IA) for shippers’ intere-
sts. However the conferences were required to publicly post tariffs and
negotiated individual contract with the FMC. In this regulatory enviro-
nment not only did all carriers know exactly the terms of their partners’
or rivals’ freight rates but these were also visible to all shippers under
the "me-too” clause of the law. Therefore any shipper could request the
same rate as that negotiated for any other similarly situated shipper.
Under these conditions, Conference carriers had extremely little incenti-

ve to deviate from the official conference tariff.



A remarkable momentum to change existing conservative in the
freight market was the passage of the United States Ocean Shipping and
Reform Act(OSRA) in 1998 which allowed shippers and carriers active
in the US trades to enter into confidential contracts without prior notice.
The result of this has been a rapid and massive switch to confidential
agreements which have the potential to undermine the dominance of
conference tariff. Very little traffic now takes place directly under
conference terms. This movement was a decisive motive to let shippers
have the power to negotiate lower rates whereas it underscored a

generalized erosion of conference power.

In the case of the EU, in 1986 the FEuropean council of ministers
adopted Regulation 4056/86 which provided a block exemption for liner
conferences including common or uniform rates from Article 85 & 86 of
the Treaty of Rome(EU Competition Rule) (now Article 81 & 82 as
amended by the Amsterdam Treaty). However the European Shipper
Council(ESC) and the OECD remains opposed to the liner conference
block exemption, particularly the price fixing or rate setting provisions
as liner shipping conferences do not provide freight stability or economic
efficiency.

At the strong request of the ESC in 1996, the EU adopted the
Consortia Rules, which precluded members of a consortium and vessel
sharing agreements from fixing maritime price and inland transportation
prices on the ground that the EC agreed that the liner consortia
agreements were not liner conference. In 2000, EC reviewed the conso-

rtia block exemption and made some minor changes.

Vi



In Japan, Sec. 54 of Sea Transportation Law also stipulates an
exemption of anti-trust law iIn respect of a convention, agreement,
freight conference, etc., for the purpose of price fixing, cargo sharing,
capacity adjustment in shipping industry. However it regulates that such
exemption may not apply in case of serious problems by unfair

transaction and competition.

In chapter 5, as the result of analysis of survey questionnaires by the
Reliability Test Method and the Factor Analysis Method, it showed that
the major factor of the determinant for liner freight rates is firstly
change in Supply and Demand in ships capacity and secondly, the level
of competition and conciliation among liner carriers, which 1is taking
precedence over shipping costs. Of course, shipping cost is a fundamental
factor in fixture of freight rate in normal market situations as described
in the theoretical study of pricing determinant. However under the
current situation of overtonnage, it cannot be classified as an inde—

pendent variable.

Furthermore, the aforementioned two major factors- i) change of
Supply and Demand in ships capacity ii) the level of competition among
liner carriers were selected through analysis of the impact to the decision
making power of liner shipping management by Structural Equation

Modeling theory.

Nowadays excess capacity in liner shipping i1s a result of increased

competition among the carriers in which appears to have been led by a

quest for lower freights and lower costs. In turn the liner market has

Vii



been extremely unstabilized by the intense and unfair competition as the
profitability of liner carriers has been reduced and such low profit may
be the force driving liner carriers toward various strategies including
alliances, mergers and building larger ships in an effort to capture
economies of scale and scope. However most of carriers continue to be
in difficult financial management, furthermore many of the liner carriers

were pushed out of the world shipping markets.

Under such circumstances, this study is also concerned with how to
stabilize for the liner markets and liner freight rates even though it is
an extremely extensive and difficult task. The first order is to sum up
the structural factors which dictate that not only carriers cannot receive
a reasonable freight(rate) but that they also encounter constant

pressure of freight decrease in current liner market is as follows:

(1) Mechanisms for maintaining the order and the stabilization in
liner freight market was almost collapsed. Shipping conferences which
traditionally had an oligopoly structure for the adjustment of fleet
capacity and freight rates have no longer effectively exercised control in
the current liner market.

(2) The excessive competition is widely spreadeel over among the
carriers such as bargaining of freight, absorption of assorted charges and
various malpractices in order to respectively slot utilization ratio.

(3) Shippers, especially big general trading houses and international
freight forwarders/NVOCCs have become stronger negotiation (barga-
ining) power against the carriers through the abuse of their predomi-

nant position in a current excess capacity market.
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(4) Whereas the power of collusive and cooperative actions among
liner carriers becomes weaker, the current strategic alliance of the
carriers 1s for survival and not for maintaining a stable freight market.
Some competitive mega carriers are focusing on market domination
through the increase of freight market share.

(5) The homogeneity of the quality of liner services 1is being
accelerated through strategic ties and alliances with respect to service

type, transit time, operation cost and marketing strategy.

Based on the aforementioned analysis and phenomena, the study
presents some essential suggestions and recommendations, to stabilize

liner freight rates and markets in both quantity and quality.

(1) The best optimization strategy for both carriers and shippers in
liner shipping business 1s to maintain a stable and adequate freight rate
without its rapid fluctuation as per supply and demand in the market.
Accordingly it is necessary to establish an artificial and systematic
mechanism in order for the carriers to provide general rules and tariffs
with a self control policy. Therefore it is in the liner’s best interests that
a super conference, which modify past failure issues and participate in
by all carriers trading in the same service route and accept anti-trust
laws of relating countries, should be reformed quickly for the sake of
freight restoration and stabilization. In this way, shippers will be able
to easily predict future freight rate which will help lead towards the
further stable transaction of international trade. Carriers, as well will,
need to come up with appropriate master plans for fleet replacement and

improvement in shipping services.



However it 1is very unfortunate that the Maritime Transportation
Committee of the OECD recently reported that there are no reasons to
allow exemptions from anti-trust laws for conference actions of the
shipping business compared with other industries and instead call upon
respective countries to review its rescission without any specific counter
measures to the liner carriers.

(2) The priority subject for the stabilization of the freight and liner
market is the reduction of excess loading capacity which has decisively
led to the disorder of the liner trade and the decrease of freight rates.
Accordingly it is desperately needed that an effective and enforceable
measures should be taken to curb excessive investment to shipbuilding
and to reduce existing excess vessel capacity in order to break the vicious
cycle of irrationality in liner industry.

To be concrete, it is essential for them to set up and effectively
manage an international institute or association for the purpose of 1)
constant study and circulation of ships capacity vs cargo movements, ii)
strong recommendation of capacity adjustment, for which this study
deliberately  suggests that the International Maritime  Organization
(IMO) which is the standing organization of the ECOSOC in United
Nations undertakes such research by the newly organized Vessel
Adjustment Committee in addition to the existing five committees. This
organization can expect to contribute positively to the overall global
trading and shipping industry through their systematic and cooperative
working channels to the respective nations and ocean carriers.

(3) Especially in the non-flexibility of the supply of ships, it is quite
difficult for liner operators to make short term adjustment to ships

space. In other words, in case of an increase of space requirement in the



short run, the carriers were unable to meet cargo requirements due to
the shipbuilding period of a few years in which the carriers are trying
to cover their past loss in a time by adopting General Rate
Increases(GRI) or General Rate Restorations(GRR) or charging Pick
Season Surcharges(PSS) on existing freight. This also makes it difficult
for shipper to do normal transactions because of unexpected increases In
freight rates and fur the more This causes lots of friction with the
carriers.

On the other hand, in case of decrease of cargo movement in a short
period, the «carriers cannot take any action either to suspend,
independently, their liner services or lay up their fleets. Generally, most
of liner carriers continue to do their service taking into account future
good market and customer’s relation.

Under such pressure, the carrier used to take to bargaining on
freight rates and entering into service competition among the carriers by
offering lower freight rates sometimes even marginal cost.

In respect to the above two cases in the short term period, the
carriers or the alliances by themselves should take proper countermea-
sures such as adopting minimum box rates, vessel withdrawal schemes
etc. to Initiate reasonable freight decrease or increase through mutual

cooperative action between carriers and shipper.

On the basis of the aforementioned theoretical and empirical study
and analysis of the liner markets, it is clearly the conclusion that the
determinant and change of liner freight rates have been influenced, on
the most part, by supply of ships capacity and the competition of liner

carriers.
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Therefore, it 1s imperative for the liner shipping industry to control
excess capacity of vessels and to stabilize liner freight rates by the
mutual cooperative activities of the respective liner carriers and nations.
For the purpose of effective and efficient implementation of these, it 1is
profoundly considered that a systematical mechanism such as Super
Conference in major liner trade and the Capacity Adjustment Committee
of the executive organization of UN. shall be restructured as soon as

possible.

Lastly, all the other business industries and international commerci-
al organizations should actively support the liner shipping industry to
stabilize the liner market and freight rates and to fulfil, satisfactorily,

the mission of common/public carriers in worldwide trade.

Meanwhile the subject of this study is very extensive, profound and
variable in accordance with the prevailing market environment, thus
more rigorous studies are constantly needed to improve the liner market

and the liner industry.

August, 2002
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1. EHEES iR RIEEME

S50, AGEY, AR THo|

7 FHoks AlAEA

MU A5 AFs7] Y= AR TR A

Aol

it

<i# 2-1> S50} I ofA|o} AH| 2H1998H 7|&)

. e o= TE GDP B 5
(smb) (xlkor) (10of =) | GDP(HE) | (109] Za)

o} 1,602 28,838 6,050 3,783 1,465
o = 46 9 476 10,363 280

&5 & 2 123 21 875 2

g B 126 377 4192 33,370 760

5 = 1,255 9,597 917 738 290

2] Ao} 147 17,075 443 3,012 132

T = 3 1,567 1 333 1
ASEAN 472 3,282 715 1,537 7
EU 379 3,136 8,071 21,556 3,408
NAFTA 399 20,289 8,937 55,107 1,964
A XA 5929 130,129 28157 4,831 10,977

A= - SAE, THSA AL, 1998,
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46509 2= AA Fqe] 13.3%S AHAskaL Stk

ey Fhol BAE =7bE el AAE Afolrt @AE T 1919 GDPE] 8- &
=& 333 el Eaeh] whal] o2 3nk 33709 e EEth FoqrEHA MR &
£ 109 SR 7P vrony e 76009 e E shol AAA velA 191E A8t
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2ol 19970 = 26289 Y E F53the,
1980~1997 717+ % AWt 104%¢2] Z7HAE Leblist), 28 717 3 A %
7He-& 85%0]t.

AU w o] BT F7Fste] AlAl S thH] S50l AT agn]T2 19304
o] 129014 1997l E 17% 2 Z7ketgiet ol welstmst 7bg 2 vete d2ow
Q)Xo] ol WP 19970l 9920] Hrejo] wa) G e 38%E A4A|aksi)
U] AU ag HTE Sae TAoR T3k, 1980 e 17%CA4 1997d=
25967 stk

1 FEoF AAE HellMw & - 5 - A 37 BAEE Fhol BAHY AAAEAS
FAshAA A9 2k o] A 92 (Subregional Coopera —tion Relationship) & HHe:

A
o2 337 WS AL B wol 95 TEd S nel 9o 53 9 - 57

o oL FEI s HYERa Sl @ - B w1991 0] 449 e
A1 1999 22 F3esith s34 3

3) F3o WP Fo FEES U, A
WA 27k glom, el o



<I 2-2> S50} 7= WY % -
CHe| : BHOHEE
La3TEF w2 | ma | B3 | LB | Ao | S2oHN | MAW) | NW
3 1980 - 3 3,039 2 3,044 17,505 0.17
% 1990 1 1,533 13,638 519 15,691 65,016 0.24
1997 0 13,601 14,780 1,771 30,152 136,111 0.22
- 1980 - 276 165 334 ) 1,093 0.71
.ﬁ 1990 12 285 21 676 1,254 1,818 0.69
= 1997 14 111 209 15 409 909 0.45
= 1980 3 374 4,032 228 4637 18 319 0.26
g 1990 2,268 362 9,210 2,048 13,888 64,500 0.22
1997 9,136 588 31,820 2,035 43579 182,917 0.24
o] 1980 5,393 376 5,109 2,796 13674 | 130,43% 0.10
E 1990 17,499 176 6,145 2,063 26,883 287678 0.09
= 1997 26,097 197 21,692 1,009 4899 | 421,067 0.12
g 1980 9 449 240 1,703 2,401 31,936 0.08
Al 1990 333 1,478 2,012 3,064 6,887 50,284 0.14
o} 1997 837 81 3,982 2,935 7835 84,154 0.09
5 1980 5,405 1,199 5,628 8,939 3,360 24531 199,108 0.12
5 1990 20,100 2,016 9975 26,193 5,306 64,103 | 469,29 0.14
o} 1997 36,084 866 39,386 50,254 4,830 131,420 795,4% 0.17
X2 : IMF, Direction of Trade statistics Yearbook, 1983, 1992, 1998.
SAE, ’%HIEHIOVH 1999.
F o) A HM E2 19804, =M E2 1990, Mu 22 1997H2| FH2FS LIEHY.
2) I_I-'='7|.C> xlmod t%
o™ 22> 5. = .0l Il pod st
<t 2 3> |_|- r=—! 32]-" 1= |_% crol H_l‘{ ; "E‘l
- e Y & ot = g ENTE
= 1991 1999 1991 1999 1991 1999 1991 1999 1991 1999
5 - - 20,284 | 66,167 | 3,245 | 25,036 | 135,701 | 360,938 | 17.3 25.3
& - - 10,252 | 3239 | 2179 | 7808 | 71910| 195150 | 17.3 206
9 - - 10,032 | 33,768 | 1,066 | 17228 | 63,791 | 165,788 | 174 30.8
o B 22,853 | 66,520 - - 32,469 | 39,277 | 551,785 | 730,629 | 10.0 145
F= | 8605 | 23450 - - 20,088 | 23,089 | 314,786 | 419,367 9.1 11.1
9 | 14,248 | 43,070 - - 12,381 | 16,138 | 236,999 | 311,262 | 11.2 19.0
gk o 4444 | 22552 | 33,476 | 40,005 - - 15339 | 264,495 | 247 237
% | 1,003 | 1368 | 12,356 | 15,363 - - 71870 | 144,745 | 186 20.4
4 3441 | 8867 | 21,120 | 24,142 - - 81,525 | 119,750 30.1 216
X2 @ IMF, "Direction of Trade Statistics Yearbook,, Z+¢1&E.
TEATY 21M7| S5of AME EMEE 25 ol=al TEAEF, 2001,



2) R|A7|ghatdnt MAte eS| LE
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AUl 7Rz dh= AP ] wa2 At Sea) LnjggeA] 2l W

FaAAgzAE gt 9@ Fao)A AxEE CIFS FOB ARt iRz} gols)

A s S e Y WA A% ZA(Delivered Duty Paid : DDP)o] A%

A Aelolvesde] ASH 371 wASEsE 2 augsl=e] 4= olst

ol
=
A oSS wigshs Zloly At B0 Adgd ut EFasstl uid &

ARl A e Axeleke 247w, AHE QAR T HEs AR H,
AN E A4 FE 8o Oist gEmT) molAa AL g, FA) 7E GolA
227k o] H)Zo] Zd)E] 1 9tk 2 OECD =7l A= GDPE 509%0] ko] %2
of 71Z8ka Qlar S/W 2 H/W, AREA, FFF 5 A27ukagio] Agat 9 a1

o] w27 F7ksta ek’

(T8 2-1] X[A7[2h BHMoM FII7ER[2| HEtALE|

<IF=XF BHii==8l2 tHEFd>
1920

85%  2=xel K=diel 8 15% JIEH
15901
wox. 52 LSS S
=] =, o il -, 5
e emismmias Fisiel, cloiEixizl =

4) 8% AAFE 9] FA, TN S] WA, AT, 1999, pp2l-2.
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o g A T - 78 AFEFAA A
oA AFY] MRS G BEHAAE &

T T QA2 AAFH= Supply Chain Management(SCM) 7} >

Ak S ARUELA A o we} AAFAES S5 AAFAE A2
71E A4Fe] IAE dolA olfdE U AAA S st Y] AAL TS 7Y
Fogm AAA &S olFE AEY BAYE F73t

oA 1L = FAE 7oy, Al

Az 2 Z2H 7HE-AE] ols R —AnEE YH9] Supply Chaindll st ¢4
iAol Hash HoAth

(a2l 2-2] SCMEY

=r=p\; A HMESE  HZHH SFdH SO/AHIXEZ2
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Sl
(Value Added Chain)

O S1
e [S=]

SCM

RAEA A

ki3

%

=t

A A7 500t AZE719F

n]=-9] Robert Lieb<2(19981)9] &dtol] <]

69%7} A3AF &7 (Third Party Logistics

st

E3] n|=re] UPS Worldwide LogisticsAFE AW SFAHFT A3AF E7A0] 22 4

T Hl&o] A9 25%0lA 2002'd 28% = <714

: 3PL)E 9]

il A3 EFAA} F71%E

3

I, Al

& wRAl B

=
=

A3 EFEoke] T2 A

Al = AREETd A

3} gholtia} 5 WA, f2Ttol
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=

AL AT

?}:‘ﬂ]—

of Ax=fJAAL Y F

=

AHDeutsche Post) & =971, ¢

.
AE

l
=

F DB A7

Al e, anApel] oig

=
T

ol S)7wE ARz

A5
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=

AT A 2

A7, 1999.
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SO, o=, e JIE =8

AtE : Danzas, Annual Report 19982 &t11sto &ty
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n= gAle] 1S58l o] EUZAIS b B ofrJo} 5591719

W 2 Z7HIE ek v Qi A 8718 SRS 2001
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74 AAEEe]l A EH ALk ol wat 19993 Ade] Bl 9.2%% 1 29 1707
TEUE 7153 v} = AlAERE ZH ol &5 2000 ZddiH] 11.6% S7Hs 2
] 15109FTEUC o] 2t} 12iu} 2001 el Adthu] 2.8% 7ol 27 29] 31401
TEUC B33 Ao AR, AAZAZL HAF e =R 202 o4 dse 2002
ol = ool Bl 7.2% F71ek 29 4810%FTEU o] & # o]t

<E 24> M ZiEjol| 252 0| Y FY
£hel - MTEU
7 & 253 5718
19971 172,000 101
19981 184,700 74
19901 201,700 92
200041 225,100 116
20011 231,400 28
20021 248,100 72
A2 @ sh=o ek A L2 (KMI)
(T8 2-4] M7 ZiEjolA =252 Fo0| R MY
£hel : HTEU
300
250
200
150
100
50
0
Az o
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(2) A=

AA Aol AM ] ARaES A 200] W3k g Al Hj3)] 7 =2 AGES 1A
gom olggh FAl= 9ol s 7zt X&E ZoE oA Hrh 1990 &0l Al
A7V ASEAES A7 ] o, AElolUshE e8] w5, Aoy 84
29 e ToR Aol figt et gden, 53] 19909 Skl
ARFA7Ee] W 9 S o] RustE WA Fa g AAREe] F9xF
o] SEHse} 3 Az wEg AA Fck 1 A AA A7 Al A= A
HeJo] Ao FagE Aol &-9o] steatHA SAHAFES] o] Ak o
2 opglElom FaFgRNA 3 AAFEe] 7IE FHAA B FAAA7E SR

olo] we} 2 iy MALEL FRHEAF(Global Alliance) 152 A ato] £dA{n)|
25 FEdsteta Al RFEES GV R PINTIE NER A9dETS F8
A M&A eJato] AW IS AR SZHAFAA 75 2 =
AL EHOZ TR AAL S AHZ AA ANAAGIME o] F o5 =Y A
AFEo] Aol Hlo] A5AQl 2ulgA AxdFR e Et o FoA AuE F
AstAA g FRHERF Fo5 FFA7IEH T

2eu 19979 ' ofAlof FE971E AVIE sfe-E3el tigk 91717ke] ShtEEA o
Fo] AApel] ofste] ZHo|UA AlxdFIE YAH o AAE o 1998 s
o] 2UFMS T4 R AxuErt AEATE 1 AT 20006 H o] o]F %
e 2] w7t BASEEA AA G7VAAE &8 il v e STMIE
L7 Al

AA Adlel M) MEFE 1997 d 3} 19980l 3727 1,000TEUS 4187 1,000TEU
2 154% B 124%9 #2 S7kes 715 28y obrloke] S6917] Tk 1999
doll= &3 268 4000TEUS] AlxAdo] ey w94 sjAE Xfste] 3wt
6,000TEU7} - ¥le] 229+ 8000TEUZF S715ke. =M 4407 9000TEUR 55%%57Fst
=d 23k

A &HE w5 dAe] 53} ofalold Al bz AlAl A7 sleE 717t B

2
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AE HERE 2000139 431 5000TEUS] 2lzdde] Q1xsal =2 18 5000TEUZF 4
A= A AA Aelelu s dAdel nlaEl] 95%7F S7Fet 482%F 9000TEUE 7]
St ey vEE TR AAAA AESE 7HASkE L 53] s H 2 AL
9 ol gk tiglE] AR F71A A 717F 48] oskE 2001 del= 34
7k 5000TEU7} 718k 5109+ 9000TEUC o] Ao FAHu)
agla s Adlely B5% TV 2A B8 ke 28 ARA A%t
A&E Ao Hol= 20024l 507 5000TEUS] AlzAe] Slx=su =34 a4 2
S AkaL Sl oate] 109 TEUZF A =e] Hde] 7.9%¢l sigst= 401t 5000TEUZF
<7k 5519 4000TEUE 7158 Aolth<i 2-6> % [1¥ 2-5] =)
Al AEY Slat B BTHT7HE oo AEAAF] T o5t
ol Add 4 vk e ZH oM st ge] 3] il AAe] o) nF
SR AYHR] o= A ogte] 1990 TR A7 Aoy
Aol 53] mwlgh el LTk el opAlof FE91719F AAEA HESH 2
ele] A4 outz ajeEs]d sdahs 1999 2 2001 dolE SAAE] WA
Aol dAE A5 FHe Aoz Yeigten, 1 Ay el Adwke] 247t 69
2,000TEU®} 6% 5000TEUR dA 5] 15% 2 1.3%e] 23ich tSo] AlAEA

7ol 4w Qb Ao algEAT 4714 SeAg HRoRA olojAA £

{0

O

==

<Z 2-5> MA| ZiEloj M) M=2F 0| H T

1o X -O

4
a

2 s Moj 72 sz
- M2 s Alzxolzat Abalzs so7te

19974 3,721 154 521 34 487
19994 4181 124 522 62 460
1999 4,409 55 264 36 28
20004 4829 95 435 15 420
2001 5,109 58 345 65 230
2002 5514 79 505 100 405

X2 : o=
Z:og
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AEE : Clarkson % §H=af k=2l 2ol (KMI)

Ao Bol= 2002 del= Al Helelual el 10U TEUS o] =2 A 23415
gl 1.8%cl o5 el
#2001 108 @A) Aeolu M Az e A

_*.L

H = 20043704 200
A7) AR w2257, 1069 L014TEUR AlAl AA ZgleldAd) &
A ETFe] 20.8%0] o] ETH<IE 2-6> Fx).

A}3)AR] Safmarine 3 PortlinkAFe] MdiE 23+g B 52o] 697 3000TEUE
AA ZHdl 71441 Maersk-SealandAl= 20031 d7F4] 119 666TEUC| o] 2=
249276,600TEUR AlZd 2745 Q1% wrol A AlAle] A4 By} ehelgh 52431 &
WA AgS 7358 dolt). ool w} Maersk-SealandAH= 2003 2 K-fadukak
o] OUTEUE Z3}e o go|uh,

o]} 2 AA FLAHARES] Az HeS AR 20001 sHb] o] % A5k
208 2oy Qwrt 200337 % o]l AS
AA A7V AsEA A= AAEA s Goll whE E5 HATE A &EE T
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o] B Askd el gle Ao dddn

<E 2-6> MAFL ZIEHOMAIS] AlZEM &3 SHEH2001H103 S/

T = ME(TEV) g M=ZHTEU) QI A|7]
Maersk-Sealand 2,492~6,600 27 110,666 2001 ~2003d
CSCL 2,442~5500 25 105,730 20014 ~200413
MSC 6,750 13 87,750 2002 /2003
NYK 912~6,266 15 82,186 2002 /2003
iz 4,389~5,750 15 75,733 2001d ~20034
OOCL 2,600~7,700 13 72,224 2001d ~20044
APL 2,468~5,762 12 69,6444 2001d ~20034
MOL 4500~6,402 13 67,906 2002 /2003
K-LINE 5,500~5,600 1 61,000 2001 /2003
CP Ships 3,200~4,100 16 60,800 2002 /2003
Hapag-Lloyd 6,750~7,500 8 57,000 2001 ~2004:
CMA-CGM 2,566~6,600 10 42,334 2001d /2002
Evergreen 1,618~6332 11 41,368 2001 /2002
P&O Nedlloyd 2,550~4,102 9 33,814 2001d /2002
7ZIM 4800~5,019 6 29,233 2002 /2003
COSCO 540~5,250 7 27,330 2001d /2002
CSAV 3,091 7 21,637 2002
Ao 1,032~5,551 3 7615 2002 /2003
Hamburg-Sud 3,739 1 3,739 20014
Yangming 1,100 3 3,300 2002

g A 225 1,061,014

X2 : Containerization International, Nov. 2001.

(3) AE5F

Aejolidle] Aol A A ANFEAANY DAL AT Bt 0% 714
ITEUS S5558S Agste] A7 Aeoliiite] ot $54%542 45
1% Az A Aejeld BEag} vlmake AA AuloldATle] HETelnE
g odrk oA AA el Are AE ITEUY arssee 1997

N,
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61.0TEUCA vid 0.25TEU% S718k= RS2 7Hg3isith

O A AR Q] HlwA =2 FUMAE XS Zkedl ook F891717F
ZE 1998 AlAl A"olyAte] FFIAYLo] 247%E AA ASIATH<E
2-T>3x). o)F WHAAE &5 FE XE3star ofxold AATE AAF S HEe

A 19990l 21.0% 18]a 20000 19.2% So2 Axp 7wt

<E 277> A F7IUAE dEE F0l R TY
THel - WRITEU , %
T R 1998 1999 2000 20014 2002
TH(ATFESE)A 2304 2440 2634 285.1 3089
FR(ANAEETDF) B 184.7 201.7 225.1 2314 2481
sHIYAB 457 423 433 53.7 60.3
sHAIE (A-B)/B 241 210 19.2 23.2 245

ae nRe e AR Qe BARER 59 % B 2 of
g HEAA SO S] ofF FANY % s Auloly BEe] 27 9
%5 200101 AR Aol Au) ARl FFadEe] 2320 27 ks Ao
2 FAt £ 208 Adelude Qwst A%l heH AABA 245
S5 |tel] ofel AOR Holi MK olsh L AL A% B AR o

o] AlA el Aol FEatd &L 245%0l7H4] o]E otk

719 As} - AASReL MEHAY FAZdEor Jd AA A R deeE
Fol A& o FrHdd wet e 5 SFeee] idsh s al vk
ol2fgh Aute] thslFAls So] AEoly Autelld F=AAl vear itk 1960
A

ol AR s a5 HeHelUsh= 1970 Aeloly d&Hdor Axd EFH|
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7F B = Ak

AnkalEAS zste] 1960 del] E8e AlAY AHeIUA-S 1,000TEUF]1L
w1970 t) S0 Aol dgsor Axy 2000TEUR ] #Aaats].on 1980 thol
S0} 3000~4,000TEUH .2, 1990 thell = 5,000~6,000TEUH C.2 WA ste] Hm] o
TR FHAYRE FYH7] AT 2000 el 8000TEUS =3 ZH| o]
Ude] Edo] Byshd Zlo& o glEd e 7eRE Ao 12000TEUH A
uto] MA@ Az} bk, srlee] way) guiade] Beld sl glow
o220 2= AE 69m, A 400m, 5 14me] 15000TEUF el yA /= 7bs
g Ao gEjAa gk

T 2-8> ZiH[0|4Me| TIAY &5} 0|

T = HMAAMCH | M2AcH | HM3MIH | M4AC | HMISMICH | HMEAICH | M7AICH | HIBAICH

Zol(m) 190 210 210~290 | 270~300 | 290~320 | 305~310 | 355~360 365
£E(E) 16 23 23 24~25 25 25 265 -

AZE(m) 27 27 32 37~41 40~47 | 38~40 43 55

5 (m) 9 10 11.5 13~14 13~14 | 135~14 145 15

AAEH(TEU) | 1,000 2,000 3000 {4,000 ©]4[4900 ©]/{6,000 W] {8000 & |12,5001H 4]

2 84 | 34 124 | 3¢ 144
2% 104 | 34 134 | 4% 169
6 74 | 7299 | 9 104

A | 562 | o5 ear | om 100 | ou o | - | 9% 149 | 9% 149|108 189

Al 7 1960t | 1970 th | 19800 | 1984 1992 199611 2000 20051

Full Post Post Super Super Ultra
. Panamax
Container Panamax | Panamax | Panamax | Panamax | Panamax

A2 - g bRl T21M7] 22 s - 2/, 2000 11.

A 1~2% 6 169 | 6 17¢ | 69 174 | 7 22€

%= OSC(Ocean Shipping Consulting)Abel] w2 ofrjol/f-e a2 o) $-asl=
golude] 3480l &4 3000TEURIA 5500~6500TEUH .2 dhd et Zojeta
AdebAs ofrlol/fddRol= 2005 8500TEUR ] FHasla, 2010\l 1%t

_23_



2500TEUR ] H3st Ao o dated om 20159l oprlol/frHaZedlA 8500TEU
wol duk Mgo] ¥ 18000 TEURE FHId Aoz Adsiairt

<H 2-0> CHY ZIE|0[] MEte| xHRH|w

M B TEU DWT(E) Z0l(m) ME(m) £5(m)
P&O Nedlloyd Southampton 6,674 87,900 300 42.8 14.0
Sovereign Mearsk(1) 6,600 98,000 347 428 145
Suez-Max ship 11,989 157,935 400 50.0 17.0
15,000TEU container ship 15,000 220,000 400 66.0 15.0
Malacca-Max container ship 18,14 242,800 400 66.0 21.0

(1) TEU capacity : 6,674~8700
X2 : G.De Monie, Terminal Management, ITMMA(University of Antwerp)

2001 1€ 1 7ee = AlA A7 2o #3512 4300TEU o)de] £XE

2F2~(Post-Panamax) 7Z1H]o]H-2 1853 0|1, 2001 ~20031 el Q1= AlxMe 145
Aol o]231 glr}. ol whzt 2500TEUH ZH oW FolA E2E shpeks Z1g|o]Y
Aol AAs= HlFe 4 7o 20019 19 1Y 27.2%0014 2003 2ol 37.0%
= 3A 7k €k

olefgt ZAglol dute] st A= A A B UE Aoy MEke] iR
oA WA Yehtsdl 292 MSC(Mediterranean  Shipping Co)AR=s 84
6,700TEUS EXEnhtepr =iy Aeo|yids oprlol/4-8 w0 Folate] A,
@, &, A7IEE A B 543 Fagut v|akeka glon, AlgE 1310] BF
A7 AsAL oprlol/ B EE A
H2~5 dHe2 F7F A ooty T8t Hapag-LloydAe 20043 =7F4] 6,750 ~
7500TEU vk A&A 0w 53 7Algeolm 7500TEUR ZHoluA 435 2001d
10790, 33 %= 2003 d 3274 AE=RES oot} China Shipping Group< AlAl &
o] RS 9800TEUwH ZHolUM 53& 2004dF-E] ofrlo/mFatzo] Tt

H
Weekly Service® ooz ATEAA AFdds JPFTAH & AMHlAas g5t

J;L

=)

2

= 2002 T7HA] F AHIE 713

it
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u

o1 Aolw 53] LATE sfut~n|=~mA]
A5 A= Panamaxs U598 75224 Mega Hub Port®49] oeh&
T o otk o]elel divke] EvergreenAli= 20019l 6000TEUH 10%]E,
gl =9] Maersk-SealandAHE 6600TEUR 43S £913t oA o|t}”

o §37h o] LAGS /1M 02 of
=]
PN

-10> 2,500TEUZ 0|4k Z1E[0|q Mol SHEH2001H 18 12)

T & 2,500~3,299 3,300~4,299 4,3000] & 2 A FHEA
1972~1990 158 58 5 221 221
1991 20 5 4 29 250
1992 12 13 8 33 283
1993 9 20 2 31 314
1994 7 27 3 37 351
19% 5 24 20 49 400
19% 17 18 24 59 459
1997 14 27 29 70 529
1998 10 32 25 67 596
1999 2 5 17 24 620
2000 7 5 48 60 630
27 261 234 18 680 -
2001 15 25 61 101 781
2002 20 18 63 101 832
2003 4 5 21 30 912
a7 39 48 145 232 -
A 300 282 330 912 -
XE : eefe A ZeoluM 230l ASH HE W', TS USASE, H1038Z, 2001 115,

LLSE/Boxfile Containership Databaseoll A 21&
= :0001d o|FE= ol o™ A=Al

ArEo] Auigsls A&ehs 71 2 olf e e BAE o8l $5EY
HAHTEUR) W85 ditsto] o4& Alashy] figtoln] ofs} A LFARYe] &=,
Al AN AL So7 SHAQl £2.8 SHEla) she sloth” 2ol =

9] David Tozer$} Ocean Shipping ConsultantsA}te] Andrew Penfoldel w2 403

7) FEAFFNLL, ATE AL - =7 ATA & A
8) ety "N FA-AeS "ok, 1996. 7, p.Io-17
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E 7"loly g 7IE 8800TEU ZAHo|W o] 25:E& 44351 6600TEUR Aldto]
Skl wjr o) 1299] Hgo] AztEw ke &g 12500TEU Aube] 4=%3hd F7}
Ao 2 9%9] u|gdzte] 7hssithal gt} whek o] Mulo] Single Engines 2s}e]
MUl 25 23ER Y3 A7) Hlgo] 19%% A4 Eolxit) B3 9= Napiert)
gte] Alfred J. Baird7b 183 A7Zdstellds RS 100% ALt dAstol
6,000TEUw A4 4,000TEUH shptsrwtt 20268 % 490l wom 4000TEUH
shpetazk 90 $1,000575914 Break Evens %Ethal & u] 6000TEUR 2 +%49]

$500 FE7H HolAE o]e2 W gl Ao BAjHl,

r_{

(32! 2-6] TEUY 2&H|S(A7IZ2~ZHIZH)

240

220 |

200! Panama! :
"

180 | . : : o

Maersk S—class a

Suezmax
Malacca—max -
140 | ]

US$/TEU
8

0 5000 10000 15000 20000
TEU capacity

X2 @ Wijnolst, N., Scholtens, M. & Waals, F. Malacca-Max - The Ultimate Container Carrier, Delft University Press,
1999.

T35 DrewryAHF @323 Post-Panamax Containership - The Next Generation X
Aol mEH 1% TEUR 203 Adolyde] 3m]8o] eEYg FJR2edx] 7159
6,000T EU & ¥2E vhjubao}l vlusle] Ads] whe Ao g FAc)

IR TEUS Alute] Aelv], AR, Reds, 15n], geh] 5 Aeojud ve2
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144992 24 6000TEU Aol de] 197082 ueh £59 s21de)7l e Aow
Yepd,

<E 2-11> =X[{&(Maga Post-Panamax) ZIE{|0[L{AlQ| 047} 28H|

Eiel : He

T = 4,000TEU 6,000TEU 10,000TEU
o1 An)Y 850 850 850
A FA M) 900 1,025 1,150
Holg 800 1,000 1,700
g3 250 300 350
ol kg u) 17 17 17
Azn)? 4,284 5,722 7,269
& 2,000 2,700 3,000

A 9,259 11,772 14,494
L2G H & 2315 1,970 1,149
Az c kel "oy AHEHOIWM 28| MBS HE He' s eMESE, HM1038%, 2001, 11. 5, Drewry,

Post-Panamax Containership-The Next Generation, 20010l 2l-&
D HI 22 EfEstz FA| 7 8784 7| =,
1) elHd|= IHMUSE 7|=el
2) EH| AR = Q5 E J|F0|0f HWAHRE EE USS 1362 AHEE

4

(2) Adutel 53}

AE7E st 3 Adute] Rt G el S0eET el aEEol 24
= WA e, <Y $4F sHeAS R @ Aol JAHa vk

Techno Super Liner¥-okol|Ai= ZardMo] 7jabsel] qli=d 3tExe] 4$

1L,000E AA%59 150TEU, de&e 50mE0 21d 3848 Agslsh= v o2
gtk WIG(Wing In Ground Effect Ship)A-2 AW & W 20cm~2me] IL%EofA]
A4 B00~600km= H]gsto] Ag3kd A5 Fa7ieke] FAol 7hed Aom didd
t}. Fatship2 40=E5 214 Zigoludutog A7 2 /g dAE AX 2002 &
AEHS SRR dxAoke] Ad FRIH o] B2 2uEHML GRS 27T

=1

N
e,
o
=
fetl
5
Jilt
ﬂ?
poy
tlo
I
=5
fetl
ol
=l
%9,
ful
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3 MARZE M2 MiFo| =iy

(1) =24 AFAA] 744

19983 = AlAl G71dseA gl e 22 defolds 1o ofF
SHol wet 257 A s AL ojde] Thegh 19989 3¥ S HRE SEHA
FAAL Aol AP ow, 2 FRY AFaE 283 A F7149 F2Y
AFAAL] Bt FHskE 7] A2 4§24 PRONALS] 735 g o]
A&Eo] 9| 2709 S22 AF1E T 1 ,
OOCLAF] 32 AA BAEE JadE defolds 1579 HuiAta S2EAFAA

of Muls AES Frednh Ao

o

Az
=)
o
fi
=2
X
(e
>
>
:?L_"
o
I
i
S)e
o
o4
offt
Mo
o
=

HAFIE wEE defoldaEs A IE R 19989 39 oW QI
DSR-SenatorAte} 23] Effol 5@ 1wy SRUEAFE A4For
UASCAFE oldl| §HiAlA A28 223 AF1E Fueles defoldxs Azl
Hh Qith

olof we} MA 714321l = Hapag-loyd/MISC/NYK/OOCL/ P&ON<] 124
= detolddx TF, A dA/APL/MOLY 2= defollx 5, 2e]al 299
aprtol] e gHIEE/ Senator/UASCE] frifelEl= deto]ddx IF & 7 S =HA|
Fago] AR o7 FEstar vl 183l Maersk-Sealand % Evergreen/LTA] 2
N ZAY ArE ZAAQ SEYE AH 2SS F5¢ Al A7 22 AFAA
of FrefstaL Stk ol& el AlAl A7 = e defoldds, adE detoldd
2 9 fruolHE defeldx 5 37 SEE AFIFH Maersk-Sealand 2
EvergreenAte] 271 AW AAlel 93t SFREAMR A7} FA1% L Qo) T3k =
Al 19 #7192 COSCOAT 2] K- LineA 2 thvhe] YangmingAFel AlAl -8
FRAM Tt TEEIAH LS AAste] e 22 AR|2AAE Sl
o, A 29] CSCLAR= Zebk~o] CMA-CGMAF 2 29~ 9] NorasiaAlel @A S &

tebiA A2 SEEAWAY s S8k ot ool wie Al A7]del e



FREAFAAE A2 3~ 2 AF2E 2~37] 2710 Al ogk AAw 2

A 7¥s7dol AAaL Slth.

(2) HRMAL s 2AE Al 28t

2000 % A AA A7) FREAF AA] Fosta e AAE A
AAAte] BAAYE A EH, 2ds defoldx T1Fo] 2794, 65%F 3, 192TEUR )
o], Maersk-Sealand 7} 2373, 58%F A50TEUR 29|, 2= detolad~ 1Fo] 163
A, 447 3 134TEUR 39]e]th 28]a1 COSCO/KL/YML 159 2103, 41%F 2529TEU,
Evergreen/LTA} 1263, 335 6994TEU, 123l fribolEl= deto]ed 2 “1§o] 1195,
309+ 4670TEUR & 308t TEUE 238ttt A4 Al ks s 4 1
e defoldda aFe] HgAEEe &% 20039 LA 0%k TEU

Evergreen/LTAHE 40%F TEU®| 83 A 02 oy o] - 2AAE
T+

0}
PN

Ho
=

ol
o

A
et
4o H

2 AFLE B 2AW AAke] B dukg o F 79 B 40 TEUS 236k
T o] Aol oje} 2 HfAEGFS HAE &8 A ol F=Y AFIF
2 2AY AAES Hu|, 15 9 g EE BE B nddgd o 49 oy

=
T BT 1Al olgth mela wEs= detolds fFuelE= defeldlx Yl
COSCO/KL/YML 15 52 27} 9 1333k] 7|72 M) ~E At Qo 1
g A Ao =AY A7)4AF Maersk-Sealands= % 1283}, Evergreen/LTAR=
TG 8] VR EAH S AAJStL Stk oldl] we} o5 SR AlF1E B X
Ad) LSS BrdaoA FA 0w ddauze) 77k MujAilEE A8k
FHRAAME e AGAu]zel 77k AHZREE A8kl vk oA FatEe] A

Qo= F 1332 thh Az 3w 21X 9k’

9) AT 3], “ArIdaee] A AlF A A7, rde et FErs e, 20018



<# 2-12> =EEMFOE ¥ MY ERMEiE SE 5 M
=T 4 oF
ToE e regmE R | sewEy] U
Hapag-Lloyd 23 67,165 30 110,494
MISC 36 45500 36 45,500
gl =Adgo]ol ~ NYK 3 162,477 82 208,277
(TGA) 00CL 34 112,942 39 140,966
P&ON 113 275,108 136 377,342
7l 279 653,192 323 882,579
Maersk-Sealand 237 580,450 261 691,758
L] 32 111,669 37 143,169
TYdgiolol APL 8l 2143814 9% 284,134
(TNWA) MOL 50 116,651 58 163873
A 163 443134 191 591,176
COSCO 118 194,891 128 235,591
K-Line 49 108,618 61 175,786
COSCOKLAML Yangming 43 109,020 49 142,326
7l 210 412,529 238 553,703
ik 66 214,105 76 267,205
S 1}olg)=olglo]ol ~ | DSR-Senator 7 23,400 7 23,400
(TUA) UASC 46 67,165 46 67,165
7l 149 304,670 159 413,670
Evergreen/LT 126 336,994 140 397,692
AR ¢ ghmsl 2k A R (KMI)
Z 008 T HUS MEMUFS FI18H Y
<E 2-13> ZEYUMTIE ¥ MAY J|ZHEMH|A SRl S
T 2 0|82 | 232 | HMSEZ | o 1
TGA 6 5 4 14 AEALZ(2)
Maersk-Sealand 6 3 3 12 AEFLZ(3)
TNWA 9 3 1 13 AsAL=Z01)
COSCO/KL/YML 8 3 2 13
TUA 7 5 2 14 AEHIT=Z4)
Evergreen/LT 5 2 1 8 AALFLZ(E/B, W/B)
Atz skl 2L 2 (KMI)
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4) 71&x|9| HE=etet |t}

Zelolddeke] tigstel A7IHARE deEfA Alfre] Eiko s A7 dARES Ak O
48 F = 25 U¥ FAIHHub Port) S AEste] 7|gdshe= il 5
HoF - 4 bl gisiAE I H(Feeder) 82 ©]-83te] AH]|28k= AA(Hub & Spoke
System)& =Yt vk = AU tYstE FA8 = Al T8 Ar)dAEe] 22
H A7 e TR e AEs BAketa V1A 9 EHud 89 T8 $EoE

A% sl - sl ate gk

@2
;
J
il
P

5 ol A7)k Auked WEp} ol wakow Ma} . WA A7k o

A= S Alve] 2(Consolidation Scenario) 24, {FA&=(Main Trunk Routes)
ukS F88hE 78 ZHol AAFEe] 6,000~9,000TEUS ARks A|&4 o=
=5k, 31H o AX¥A(Hub and Spoke) AH| =S ©A] & - A 7|78k o] =
F A= AH|2~(End-to-end Service) & F-4 o2 A Yshy] 8 95 Hrk= A
olt}y, U532 (Multi-loops)2] HaojFi= A7)Mrbe] Au| Ak 399 Ro|x|qk
O] FEg= An|2~= t4e] 3@t Way-—port and Secondary Ports)< 271
ot JuE WA 2 o= odsta Jek[1d 2-7] F=).

F WA= Foarre] Auk 59 Aluke] @ (Maximum Scale Scenario) 241, 11%=9] T
mel AAE Aledhs 2UE Aduto]l AALFAMME oA AEARIAE e 9
glot}, Auke] 234717KRotation Time)S oF 409 Aw=z Agew " o]Ze 3|18 <l
X3 L7t Jojgte] 7Fs gk HelelA A8 = As njsin, Ao o
(Hierarchical) 71SAAE /g5 €.

oz
)
Y
2

10) Gustaaf De Monie, “Re-evaluating the Economics of Transshipment”, TOC 2001, June 2001.
11) Znlesirt o] 22 gig duks 788 F S v MFEA X8 F$E dAZ
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(O3 2-7] S& AlLHE|de] MEt2erE

NORTH
W N. ASIA
' - ARABIAN C. CHINA
NA - EURDPE GULF S. CHINA
' o MED INDO CHINA
'\\ - '\\ //—-- //,
s HUB ™./ HUB / HUB N/ HuB /" HUB —
\\ A/ ., B b, 0 . D P \\ E //
s vy N
. CARIBBEAN M. AFICA INDIAN
B EC. W.AFICA  SUBCONTINENT — S.E.ASIA
SA SA S.W. AFICA E. AFRICA OCEANIA
S.A. S.E. AFICA
SOUTH

o,
) «GLOBAL HUB

r i

=2H F4YvHGlobal Hub Port)e] 4= A= AN 2~3709] HEAA AAY
FAH|27F M2 AR € Aoz ddn o] Alygles 22 FAETHMega
Hub), A9FA37HRegional Hub), H-A95A8HSub-regional Hub)& 33}
g 1E0 AH|A HEE o8 gty o] Aug| ol ] dR3Ed
shzo] A IR oA FEEHTPL AddE S5 S B wAtEo] AEEE=

shd T WA Ay Qe oIk B FAAQ] A 24, Germanishe Lloyd 4152
Hans Payer= ##] 8000TEUw ZHolydute] 83} wro] <9l wx|gho}
12000TEU Auto] SdE Al Aut ti@ste] wel A AAH R 4749 Zhd
& Global Pivot Ports or Mega Hub Ports)o] &8, 7]& TS 2| d9%

A& Regional Pivot Ports) 0% dghd Aoz AWstci[ 19 2-8] #=%).



(212! 2-8] CHHA| ZiEl|0]] 2EA|A|

g

AW(®

East to West

A J
3.000 - 5.000 TEU vessels | s
[
Regional Regional
Pivots Pivots

200 - 1.500 TEU vessels

Minor Ports
Country A

A2 : Hans G. Payer, “Ship Types and Sizes - Developments and Expectations”,
International Symposium On Liner Shipping, September 2001, Hamburg.

4719 20y FAFgTS 51 9 ofAJofel] 742t 91x]5hH 12,000TEU
Fstar 3,000~5,000TEUR AMuko] =)<l
ol 7]gslo] ITAu|~E Algshs Faeolth oef i I Agidurs &
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olo} fAkeh o] o =X UNe bt AldS 9939 d Gustaal De Monie
20103714 AA 5t =2 413K Global Hub Port)o] 538 AolH 1% Fdo}
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of Fefaflor 283 7FsAde] AnE FHlstA dAAE B A ~¥A(Hub and
Spoke) AR|Z =0l D@ sitial F4skgi:

Al WA= 23 AluE] 2(Combination Scenario) 24, o] A=dh 7 7H4] AlvE] L
7F FEShE FHlolH, TS0 TP Ad Thed FElR o ddnh siukshd g ol
UAARE 7 Q] WA o' Atastal s, Z47] 15 UEulRe] 4] AR

A2k A% Zo]7] o)

5 ZiH|0|HE 57t 22 HIERZS}
A7VAAES Aoy 5971 oF 30%2] HTS AAskE ™oy EHujd Hlg
S Aol FEA A EA7EA(Door to Door)] ZAH|oly =4H]-&o] HYAA H]-ES

ARA717] A A8 Bvlde gH - gsks 3 A Huldk viEAA S Ed o

ol¢} kA 1990t ]2} Hutchison Port Holdings, PSA, P&O Ports 5 2% %

= AR Aoy dgAlel gk HAAA Erd Aol ws] Sista ol

Ao|YH-F o] FRYIE Frdl= A F49 +994E 339 Hutchison
WhampoaZ&2¢] #}3]AFe1 Hutchison Port Holdings(HPH), A7FE23E $-93¢ix)¢l
PSA Corp., "7} A.P. Moller259] IHAe sJAlo]HA] Maersk Sealand Afvj 3] A}
<l APM Terminals, 4= P&O1#29] I 3|Ato]wHA P&O Nedlloyd Container
Line?d ZZ5AGAR] P&O Ports, 59 w1521 Eurogate, 7] AlojEo] EALS &
Stevedoring Services of America(SSA), 7] 5537|948 T CSXe] ubAds|A}
2l CSX World Terminals & 7d] 7]%ie]ch

B7VAAE 98 o5 ZHOIUN-F HYHAIES Al T2 HHolY EdS

4
4 s Bdzt 228 WEYAE FEFeEA SR AN S9I8 &
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ek EA0) Aeloluiel GaHs $9e ol 4olu g Ansn ek
<E 2-14> H7|MAIL| ZiH|0|H MEBE{D|E 2SS & sS5AE
A A} st ok 29sizgt 3l 353
AP. Moller15¢] ke s]ALe]H A
Maersk-Sealand Oakland, Long Beach, New} Maersk-Sealand #}vi3]AFe1 APM
York/New Jersey & 28713 . o o
Terminals®] g <4
Evergreen Los Angeles, Tacoma % 7713 olgtz]o} Tarantod 4 AlE] AA
Cosco Hong Kong, Shekou % 77138 Long Beach @ Taicangd 7]
AlEl]o Huld Al A
00CL Kaohsiung, Vancouver BC 7]} mj}j Port Botany E{7]'dA]d 9]
= [e]
Karachi, Los Angeles, Oakland
Now/APL | SR
g | Lone Beach Raohsiong, B2 popaz g 2
[}
Long Beach, #-AHet 7H4,
I 3%, Hamburg
G2 &) % ©) Iy Al ALEwde A4 Q
daE Kaohsiung, Seattle, Chicago, Tk HiEel A A Ev e A4
Toyko, Osaka 107]3

A2 : Cl Year Book 2+%.

S2H20004Y)

<H 2-15> AA F2 ZH0| E0|d 2YAM2| X9 s
Xlodgd E{old 2~
saed |02 eolds l;ueof — -
=0l &0l Enl | x| wE | okZEl7h| 2AMotot
HPH 2,030 29 - 6 1 17 4 1 -
PSA 1,980 11 - - - 4 - -
APM 1,300 28 11 - 2 5 1 -
P&O Ports 830 27 6 1 11 4 1 4
Eurogate 770 9 - - - - 9 - -
SSA 600 14 9 3 2 - - - -
CSXWT 350 9 - 1 1 5 1 -
& A 8,400 127 26 10 7 49 27 3 5
= : American Shipper, February 2002
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o] Al kg Aol HITAFS] ®7199¢1 Hutchison Whampoaths & 23l
A #Hz9 719 7197 Business to Business) Portal S 78t =d” A A
g bighoxx.come A8%3], Af==2 & AFF-EF R BIME o & BT
Qe EEskaL vk Fabo] FE(DPA)S w=e] 2kt AlFatel B2BA Rl &
=2 geA Aus BHor 2gelat ‘X YA Digital Marketplace)' S A Hg 7]
2ol 2eplol M thekeh Al 3 AH|2e] wjulel 2] Avl 52 S THAA
S} AT AARRE AL 7FsskA Hol FofAae Frufr|Ee] At ol&sie &
Be ¥ Ao odert”

21A17] BAe] AE=EQ] AxpdAed dig &S #f - @At 7I9E 574
I S IAE Aoz AE v este] S FHuske] Logistics Research
Group©] 19991 9¢ AAIEH HizAlel] w2 n= BFSAES A3, O
Y, Zadel, AFsAYA S s s AAska et 53] 2147 =REE
o] B AAIStH o] Al R8I Fobd xS} TaAAa(SCM)7F B
st g oz odstal Stk FF e ERHEY] ARSI ofge] MAPIAY

12

=

=3, “FANY 2 F§E 93 Ay dH =Y A% Boleronet”, AT AL - BH,, ARE, &
SRS, 2000, 4. 3

13) 9ot “Hutchison Whampoarlt B2Bol thdt Portal 714°, "2 72 3¢ - 85, A3, =8

S22kl 2000, 5. 8

A g, “Fulo|guk, o etEa #4402 Digital Marketplace 37, TATE ¢ - B8, B3,

Sharal b, 2000. 5. 1
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ojgf o] Aol WM=7HARl tAlekst FAG A} wd, AR 8 A - 353 T}
zegelo] tig S5 HE8HA] HA=e7h 2L d7lEe] sk aeu dEAT
= A5 WEA Eekar 19969 39Ee] A s|ofoA srtEded ek Su5 A8
A Ed 52 AgM AR Wiz dAsisih F5of IAE s 5,

Aol A 5= 2= do] AFHM HEs Wiz 24kl

(3) FHATHEU)

EU 7ZAAAe 3te] He AATA(EEH)S 19%57del Aue =rkxHThe
Treaty of Rome) A|85z8} Al 86z01W” EUS 4714 AAAAE 2vpzor A4
of oJ7A, 19861 12l A= 1987 7€ 1ol wa¥ o]Aks| 2] 4056/86[Council
Regulation(EEC) No 4056/86]°l AE FaL At oAks]4+3] 4056/869] 42 1)
EU uigstel] JEdsts gAA7|Ased tal] Zrkzek 4| 8% 2 ABRE 4§
et ii) 71T AT ofF shof] Zrpxek ARsx AllFe] wA B =
A dHA|(Block Exemption) & AlATE Zolth, & BE AV|HAAFE A 550 48
& WAAA F= vl @] EUs Errlel oA, siAAbel tieiMnt S5 48
A AAAA FaL ek
olo wie} EURH A7|Mgz o] Aol Jake vl A7|AARE 84, 24, ¥

T o LAY 200 Behs A AeHor FEHe] A&l HAlEa, 1
(o3}

tlo

TAAES B @S Tl Alasd v TR dave 3iA
) molzo} AT M4 AN, NS AR EE BASAL, T2 AL TRk

9 A (agreements), A4 (dec1510ns) = 2539 (concerted practices)E FAAIZIL Q1S EF A
Bzl M= AEA el A9lel e 7ol 2 9AE FEee A4S FAANIIE §H HEHA de
JEALHE AA ] A =1 S
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o] TS 2As] 9k o]2n) 7] @A (Technical Agreements)S! 45 554
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<E 2-17> EC2| TACA SHMAL0|| CHEH HWoj=2 Sof LfA

=Hel : 1002F Ecu

SUMAL Hatg
P&O Nedlloyd 41.26
Maersk Line 2750
Sea-Land Services 2750
OOCL 2063
NYK Line 20.63
B 2063
Hapag-Lloyd 20.63
RRegl 1856
MSC 13775
DSR-Senator Lines 13775
NOL 13775
S| 13775
TMM/Tecomar 6.33
ACL 6.88
POL America 6.88
15704} 273.00

AFE : Containerization International, 1998. 10, p.7.
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o] AE WAL 71F0]0]2(Cost of Service Principle), BAFAA =
Hlg7 A ol FEn 29lo] ARL HEHow Al ox|gthe Fgolrt”
Q__lﬂ

o AT ¥ 285E A= oY 7R #4849k

Cost) ¥} AR3|UAREe] Hyfold &2 Adolas Ee ZAIsH Hds Lo, o7]A

Aolgold FESIAP Adste] ol A & & 9 AR ols Ba”

SEmR AP s 5l trkl S el AfuE IS VRS
stol Agslofof shzd] Aol g AL AAF Wt 1 Ty vtk vy
webd, £ Thl B4R Mol ST A% Aol BERST Firolae A5
7P EFAA Aol ek Rolek” ez Aulde] Fgshs 2URe A

e AT F5EAY Pl gAAFoR WA AP tet A1

19) T.C. Koopman, “Optimum Utilization of the Transportation System’, Econometrica, XVII (Su-
pplement, 1949), pp.136-146
Dudley Pegrum, Price Competition in Transportation, Raillway Progress Institute, 1956, pp.26-30.
20) John B. Lansing, Transportation and Economics Policy, The Free Press, 1996, pp.45-46.
21) Philip Lockiln, Economics of Transportation, 6th ed.(Richard D, Irwin, Inc.), pp.323-324.
22) Emery Troxel, Economics of Transport, Rinehart & Company, Inc., 1955, p.489.
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Special Commodity 2% Bullet Item© 2 F-Et} 2202 A =+%/n|Fa 79
First Carrier® 7% J*]:= TSA(Transpacific Rate Agreement) ARSI -2/
/P&O Nedlloyd/NYKS©] AA%A el NAEES FE38laL 1o, Second Carrier® &
FEE 7€ 344 283 Third Carrier2 #5755 Al9F 1Y AARso] s8¢0 o}

o 99 BES ) 2UNAE 23 0 A5l Ink
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nFEAGe] 9 AR ARA R gEF| dste] Ao, s et
Name Valueol ¢JsHA] %= olfr= HIFAIES thE Al Hste] NVOCC(Non
Vessel Operating Common Carrier)] €gto] st Hla& 2pA|skal Q17] wzolH,
A 07 NVOCCY FHAw &) 10%E 43lsh= so& votxw 53] Worldwide
Networks 2t 45 QA= Ul diPsa8 24 s7kshe o= Faid ) 34
Z+3=31 It} Service Contractoll Al Aol A= sl5ol] whe}l Ad4Q1 Aok 9 FMC
Nz Axpel| A Zpe7F vi=El, =il Big 5ekaL & = Sl Ak Bhelo] fAlE Astet
AHAR AlokS: AAT Zfoll= FARE Aloke s FMCAILE skl ¢lom, NVOCC9
3 Worldwide Network-s 2t International Forwarder+= th7] v=uU] A& E =
ataL flerm® S/C Aok Ws] MeE 345kl FMCel s5abH, w44 o= d{is}
+ Local Forwarder®] 7% S/C& 7]=r9] Partnerol A AAshk= 7-5-2 W= Partner
o] ¢1dd(Power of Attorney)S Wrol =] A¢kel= 452 viH, 2 S/C= FMC
o TEaomt a8S 7Pk o]gfdk mFAIlA9] Service Contracte] 5742 4l
A BEE HEE A vid 59 4 1918 FE7IRhe T Aok AL o, o] H g

YT FE IR ol BUSA MBI AR AUHoRE B el By

fjo

-

M,

Ir

TFAFNA Y] &AAAL 57 P27]42] FEFC(Far East Freight Conference)”}

FAAQl 9GS F3sta o, HdE W (Closed Conference)?! FEFCE #7] Ei=
A FRE A7AQ1 BlolA ZF dAke] AF-AQdaEoe] Kol Aol digh A7) &

o 7Iel ARkl ARedell el Fofgitt ahxrt 20021 149 179 el 3| ool M=
o] okt gk thARkS ffs) ZF Mk AFEe] Hof oA eks e =
ataich ol AFEY] RS o] st g 913uS flste] B wol
A Aow oy I3t 78t AFe® o]t e FFEdEEe 2000 64
229 9] FEFC/MEDFEC(Mediterranean Far East Conference) AFE7te] 3]2]oj A9

B



A7l w2} MEDFEC?] 715 FEFC7} B3-9stal ok AgdAs 2 F944}
A o) A¢l KLCC(Korea Local Commercial Committee) 7} <93 5]

1o
>
o o
)
uls
D
E

)
Foll tigk RS Aol AlEsh] vl HFeddAds M 8% 9gs 7Y
kol o 5= glok KLCCOl 7H w83k 71s 2 FEFCO| 424 tisto] &
of EAAPE T o AFgsks o gtk =3 KLCCE sHAARETH
Hot-Lines s Aol tidh Frugs sfal glon, Hleildile] dxfe
s oAl F sEUs oo AgS sk vk
=dAge] AR WA FEFCE Ad53te] 3]ofolr 2dx4gde del 24t
WAAHS 2 Aake A3 e gedel SRS Ik A3 B gieldelM s A5
TWEslel SRshy Blo] wkeS riste] Aol BaE sh, ol2Rt A
HE ol§ste A= e AAAee] 294 AH Y] 7Aok ARTE e aLER ?
FE B AAIE Gl Sl $RE vk EE IR O5s Este] 9

o

THFERAM AR AAshz AABAL Elolol9Al &

o2 T3P International Freight Forwarderse} $Hd 855 21502 i3}

H, 127052 A 670 €elA 1d 99l Aok ahn Fojxede WAlste] Ao

Aol Edx2Ae] ThestAl & = Slnk webA 1. 27252 Ao ietel tst

of SR Aol o, EF AAk AFRTE EMIANAES 2 8 AL

gstofof ab7] miZell Ao LAzl theto] Aldahy g 485 dh7]= of
e

Rk ABLFS QW F - 2FHFE AP0 AFe] LU ol b 3

FAHoRE FHole AL = oF 40709 Ag7IAAke]l dolAlql IADA(Inter
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Asia Discussion Agreement)’} &&°l 255 T34 AHHoz A3 s s &
opdl Steering Committee$} ZHFoll LAC(Local Action Committee)Z 7o 3]2]e] 2
i

ANFE ol UES s glon] 2 ABFFEAWA A3, £U9) QHGRDY 914

A A c g 299 HEstE flste] gt SRl of 2470AE Feldk (g
A7 AAE I E] 7 o Tt S AlQgh sdol HIHANEA 670Ah <] Fel
ARl “EHolA7I A e ATIHA B PART R A e S
Self-policing Agreement®l] "% Faithful Performance BondE ©XH.&}a 3|l
Neutral Body System< 7Fssto] A e2]ize] & 9 U489 a3} QH sl

7]of8kaL 9k

juiss
o

Fddzs vt 4 A3 a0l 80% o wrAEAL o A sAzdE oY

4
A71HA 13 AAdlele] edum e dRaslegEels s FHom 1984 o

i

3l= Pooling System=
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oy
g
o
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ik
e
o

4

Atk ey FH2oll AFE & o] 10%E A= AMAKALE 8, Solsle, E/d el
F&)eE 10%1IRIQ1 97AHS & AF-FAALES] Erbo] axso] 2002 6¥ 1Y
Bl 10%7RHel 3l RSl 88 AHFET 30%-50%E T AT = = Free

ZoneS AAEte] EFEZ ¢l Pooling SystemS E=Qate = 24 o] Uk
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1. EA&E(Capital Costs)

|SH|&(Vessel Costs)
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, T, 2FdAL 1989, pp.201-215.
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u Fele AT el $nd W wAHoR WA, o /1% F Yo% 5
o 9% Aeoke] olA7h gk, WMz E A, FelRere A5k A7)
Apolg 9 Feszdl weh AYHEE o] Bk ASARN AYEE 820l
o NaMel A3 AIHY BAY FRE 090 R 12 EE T
A Qo) AAolA&S kil 040 ro] Aot Aoz ARn] WS AN
P webd SAEARES Sush] s AR IR g ASsh A1Ae

go) At AT YSo) v o <k A,

2) ZiH|0|] F+lH[|&(Container Costs)

Aoy B¢ AT, Fel71t Aol S ARTIRE Foll wet Atol= gle
U AR dAuEo(dubA o2 A e o] 1oulellA 2014 %) Aelolus 79 R &
71251l oA Hofrakar glom HEgh AAA BEAlo= Aoy &3] LR E
QA Beketar vk webd Auke] eldt mpr AR AdolU v s dAw
2o} $ AHEH] o] wkdElojof gt} dnbA o g AAA ARETIIRE 12d 0w HH %
E71AE AkEA et 20019 71E 0% Kol 20FTeh 40FT Dry AHoe] 7]
7}AL 24zt oF US$ 1,5003 USS 2,100 =0]m Reefer Ao} ExAd ol +

o] )

2. Efn#EfHEE(Operating Costs)

Ho

GEHE A AS § EgARe] WASGH A FHEA L $9F A
7 AP o3t mre} W
W], wels Jela Qukpkeule A

65) sl 1EY, TR E g Fak,, 1986, p.79.
66) International Liner Cargo Shipping, Productivity Commission, Australia, 1999.9.
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1) AM&IH|(Manning Costs)

Adednls oA Asse wol, AWEAn], Ses4n], saduy] 5 A9
age wE Hgon, F2 MAdFe FF ST onjd s oste] AR
olfg aie A IFRUS vkt Gls] uA5] A= Ao A=
A3 A5 NEmdde) ddnls Aon, O Aole & Aol7k vk 1yt &
7190l WHEA] A deks 3-88kal e AL oflt) oo oA & & gkl

A ol et Adedn]e] sl 2pel7h WSt T Hdell= thiAl 3744

(@) 39 : 718w, 5, 594, 97, EYUX 5,
(b) oj&n] : nFNH] A O ER] B

<E 4-1> 4000TEU Containership2| 2IZ4H|(US$ per month)

Manning scale A%, AL odAL 713, 2714, 371A4), A 7)AL 8
g, B, BEERA, 22d, 29wt 8
Total complement 16
Manning budget 8 British/Euro officers 8 Chinese Officers
8 Filipino ratings 8 Filipino ratings
44, Fm), E 53,750 20,900
A= IR R ES RO 7900 3,250
3}, A8 2,920 2,680
Total US$ per month 64,570 26,830

& AUt Besl Aok w8 Al
oh B A3k AT o3t el Wael g, AP, A3, A9 4

e I L B B o e A= ] Rl 7 o B A i
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3) M= 4l 2&7H|(Stores & Supplies, Lubricating Oils)

s o 310 o3 el s S 5}o
HEEN 0 fBRE A0 g WaF RE ARE H4 L 425

gtk H AgEnet f2rle =7 deoR dste] 1 nFo] moxaL gler
&

Wl
£
91;

4) 25 Z(Insurance Costs)

A7) B3 (Hull & Machinery Insurance) thi-#2o] af&-=foll = ruie] afAtng
Aol FAEY AuEte RIS Sato] FAAGAIA Bg FFE Honw F7}
] A= Avkar & 4= vk Leu R EAEe ke 7HAS Bl gl o) 2
AEH, Axks AF A, A", ANHSA1 aleAlgel] wet depA, ks AF,
A, AR, 1 duk Ao BAANAA, Feuldrt B i 2n 8] 8 &
&9 FATE T 8AE sl AgHr) T3 18499 Aol we} st
£o] =il Eafl &) A mEt BRAZAA Q&) 2P ER 18499 A
of me} BT S 2bso] WAt gk Mt HAdslof & MAdA|, Fuh sHEEY
2 A 5 TS dRep] flote] dARIARE W-eke AFEE R A (Protection

and Indemnity : P&I)¢] At}

(@)

) HERE|H|(Administrative Expenses)

I=d9d 23 S4dx2e duded], FAM & & denE x39 Jow

‘—- )

FEL AduelsEor 1 nge] vebd & ok

ol

all

L
1o

3. ;EfnE(Voyage Costs)
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}2H|(Cargo Handliing Cost)
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6) A 7P5 3 B A E5L

255 £937k) Ug

W] F7HES

Hojzlt),

< 42> MUFI|E $X|H|w
. o Year |Estimated Fuel Consumption
Ship Type Name Specification of Build (ton per day)
Canmar Valour 1,061 teu/19%n 1979 51
1,000-1,200 teu Fas Meesin 1,034 teu/185kn 1987 50
18-19 knots Amada Sprinter 1,048 teu/18kn 1990 365
ACX Cherry 1,164 teu/18kn 1994 36
Berlin Express 2,074 teu/20.5kn 1973 5}
2,000 teu Dover Bridge 2,04 teu/21.4kn 1980 93
20-21 knots Califomia Zeus 2,060 teu/21kn 1986 79
City of London 2,006 tew/20.8kn 1997 2
MSC Pamela 2,482 teu/22kn 1972 144
2400-2,600 teu Koein Express 2,594 teu/22.7kn 1977 100
21-22 knots | Sea-Land Endurance | 2,686 teu/20.7kn 1980 76
Contship Sprit 2432 teu/21kn 1997 66.5
Liverpool Bay 3,005 teu/23kn 1972 156
2,900-3,100 teu Nedlloyd Delft 2,952 teu/23kn 1973 173
21-23 knots Choyang Chance 2941 tew/23.2kn 1980 9%
Acapulco 2,959 teu/21kn 1997 32

A2 : Drewry Shipping Consultants Ltd, partially derived from Clarkson's Containership Register 1998.

3
Bluki]-8-

o v

SH|(Port Costs)
|2 ol MEE% AR

g8 w2} Akt Apo]

7 itk ol o) BE ool BEAGR, HokE, BAE ol 27 oEH v
golth TTeh AN ME APANE FASH: o] FuIE Fol Wilolw, FAY

S FAshs Wtol7] wiitel fvlel thet el dAe SHiEaL Sl

4) ZiE|0|d SZ1} 2k2[H|S(Container Logistic Costs)
AdlolyA L3t skl Aol 3 AT T& g8t ofget e A
3k H]go] WAIE T Qlo] Aol LHANES] 7 ATES 93 o] FFE

T

At
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ON

F-e7] b Eleld YAkR, whdhlE

o

Ad)o]H(Empty Container) 8] 2 4=¢]H]
Zgoly A= 5(Storage)
Ad]o]y o]%(Relocation) H]-&

-2l ey wejv]$

o

of
N

<E 43> ZiEolLid 2olo] elEe

o

[A] Cost of Ship
. Depreciation
. Interest
. Insurance : Hull Insurance, P&I Insurance
. Tax : Tax on Ship
. Manning Cost & Provisions
:Crew’s Wages, Provisions, Welfare, Insurance, Pensions, Travelling Expenses, etc
. Stores & Supplies : Ropes, Wires, Paints, Machinery Parts, Daily Consumption
7. Lubricating Oils
8. Repairing Charges & Survey Fees
:Running Repaires, Annual Docking & Survey Fees
9. Miscellaneous Expenses
[B] Cost of Operation
1. Port Charges:Port Dues, Light Dues, Pilotage, Tuggage, Line Handling, Berthage,
Terminal Expenses, Agency Fees
2. Canal Tolls : Panama, Suez, St. Lawrence Seaway
3. Bunkers : for Main & Auxiliary Engines
4. Other Expenses : Water, Communication
5. Direct Operating Expenses for Containers
:Pre Trip Inspection Charges, Cleaning Charges, Feeder Charges, Local Drayage Charges,
Container Handling & Stowing Charges within Container Yard, Lift on/off Charges to/from
Chassis

[C] Cargo Expenses
1. Loading & Unloading Charges
:Loading & Unloading Charges(Lifting Charges to/from Vessel)
2. Cargo Charges : Claim, Cargo Insurance
3. Booking Commission

[D] Indirect Expenses for Container and Equipment
1. Depreciation, Interest, Insurance, and Tax for Containers and Equipments
2. Leasing Charges
3. Repairing Charges
4. Charges for Empty Container (Relocation Charges, Lift on/off Charges, Storage Charges)
[E] General and Administrative Expenses
(Including Interest for Investment on Container Yard)

Ol W LoD =

o

Atz TfFE e &R, 199. 10, p.12,
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oI A ABolIH 8T B o ofe] Fek glot g A9 §
SR The Aol A $9 W BB BHE 1] A Lok <E 4-3>3 2o,

F28 SJEXES WEXE Hifizhe] &G

Multiportship®] H]-&-9] H]ulFAjelt) o] oke] £ L o]2fgh Bl EW= s}
of Ao Aukariel LFFHUE A} sk vk AEA o e FAAES
Z Q8o uk Mu|AZE 1 7|E} g o= IS o]-8d= HEHHub and Spoke
Networks)©] XA (Mainline Ships)e] A3 EE 3 to] Au|2Adk= A2 Multiport
direct calling)iﬂr 2y B H|lgo] 299ty Hu ¢tk E3] Cullinane et al
(1999)= W] ARtelab ) AeloluidS ol-8-ato] A% MultiportAH] 25 A

% b ol st gk

o4
ol
rlr
posy
o
i
dlo
1o
N

AR)gH ) FuA S o]8ste] 7|EF &= Calling® 745 TEUY H|-go] 01
71l Qlo] RS FAZHE dojX|= o]He] MultiportAH]| =& A|&3he
2 9hAElE A HT T34 gt

SHAIRE Multiport AR]AE Algsh7] s E 285 s B AR v (Port
Productivity)©] 7§41 o= <1&te] Hubportdefo] B} H2 H|5S A Aoz A

SR

67) Cullinane, K., Khanna, M., & Song, D. W., 1999, “How big is Beautiful : Economies of scale and
the optimal size of containership”, proceedings of the IAME Conference Liner Shipping : What's
Next? Halifax, September 13-14, pp.108-140.
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. EEAfRTLS] BRAfEE0 et MER ik

Cullinane et al. (1999)2 duti]-&o) gt RIS Fato] FH-=solrole} Bl
FZo M= 8000TEU o)/do], =71 &2 A Szl = 5000~6000TEUF <]

kel qrEe] AAE olE 4 = Ao Ajkeslon, dntibgo] Es] Y

o] ol wpe} 9jo] FA= BE IR AkF Sebd lolekar wetar 9tk vlsegk A
T2 Benaccio et al.(2000) GA] kAol whebd At Eor debd Aolglal T

stal th Al 3070 dAke]l &3l et Baird(1999)¢F De Monie(1997)2] <=
20104 o] de] 10,000~15000TEUS] AAl5e< 747 A oA Mega Contai-
nership)®] 8% Aoz Agstirh o9} - Aute] E3 54 A74ALe] &
T7F obd Mega-Hub Port7} A= ojoF gt 7Hgakgith. Wijnolst(2000)2 #2419
Aul Afo] o] #ate]™ | Gilman(1999)-S Multiport”} Benelux, German, UK®] &0
ik Q7014 Hubportith vl 8o] Aom o4& 6,000~10000TEU A 8]
22 15000TEUC]8}2 7% Hubportth Multiport?} A7140]2ln #4190 =2
el o] At vhFeE AdHE 7)o e AT Fdejale] ddnlg-S aEkila
A A &) &(Total Cost of Roundtrip Voyage)ol tiatols 18 E 344 2ok} uje}
A o] AefAl= olef st WS Heketo] oA Auet UubAQl Huke] njgrEe] o}

U A7)1A Agelye] vj&ras A8kl Hubportd 2z} Multiport dek7ke] H]4" o

1o

68) Winjnolst, N., 2000, Ships, “Larger and Larger : Containerships of 18 000TEU-impacts on opera-
tors and ports”, Dynamar Liner Shipping 2020 Workshop, London, 19th May, pp.13-29

69) Gilman S., 1999, “The Size Economies and Network Efficiency of Large Containerships”,
International Journal of Maritime Economics, 1:1, July-September, pp.39-59.

70) Alfred. J. Baird “A New Economic Evaluation of the Hubport versus Multiport Strategy”, 2001<]
R AR BER FAE AL§IA.
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2. ZElolUfinARel BR HE

o] &L {F¥3} oprlote] S L8kal= 4,000~10,000TEU AeojAnte: 715
o= sfo] HEllg) 3191 oH Hubportship AlH| 2~ IJUin]&-S E3tste] & H-8-S ANt
aFath

1) 23}

th5o] 23 Hubportd2f2 Multiport A2F7Fe] HI-§-1ke] H]aitA] S 913 mgo]r
o7l eEE FAE o]&dt] fF-oprlol Gl glo] At Al o]efo] W= Hef
S 83 5 9tk

[O2! 4-1] ZEfojMEto| HIE D

Newbuilding R&M, Insurance Admin ’ Design Service Speed
Price and Crew Cost Fuel Consumption (+ margin)
Y Y Y Y
Daily Capital Cost Daily Operating Daily Fuel Cost Dally Distance
~ .
N » \ »
Daily Cost per TEU - Cost TEU-Mile E—
Average Crane - Port Entry/Exit Time
Density per Ship,
Productivity per
Crane and
Productivity Margin
Y Y
— Tt ma————————— Port Charges Levied
:
Time in Port per Ship ¢ on the Ship
Y
- Cost in Port per TEL
Y

Vovage Cost per TEU -

X2 : Adapted from Cullinane, K. and Khanna, M. (1999) p.188.
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15%4 %] Qs 7heth o] RS BE Myl dis) Hdf 15%¢] Faire] s
SHA 2 71 sie),

(3) TEUR & H&
oy A e] qtie] Al Fafrlel Bl gt el dAsh= nAAIdS FAlol
TN AAE| A7) ol FellA] AnlE= AN F e T3 240t
mhebr gl A &)= AIRHE Multiportshipell tisko] & A& 3 Hetel ut
F7HA]L AR ol o, Wik 7 Aol dhete] vhaat 2 Aeql Aherek ALk

- Hubportship(6 Z#21) : A Ayt 56 =22l 17 4| AIZFE 333] 25
- Feedership(4 Z#|Ql): A Hit 36 Ad2), 178 Z&Ql A7 333 25

- Multiportship(6 ZL&Q1) : A1 s+t 45 AR, 17] 2# ARFE 233] 2

oj¢} 2 A= Hubportship®| 75 71AP7F b 539 AHoUE 2= ARk

b vk TEe] WA S Q) el Zelglel ARbe] A v

g HuHESe] BRlE Guh ol WA o] RdleA: 7} g9 RE 5
Ag 3T 5 9] MR ket g £AE ABHOR 434y

- Ship Dues : US$ 0.18%4 per GRT

- Towage : US$  5.356 per TUG

- Pilotage : US$  0.1612 per GRT

- Other Charge : 470|804 5% F-3}

2}7] dFaha]-8-8 Hubportship®} Multiportship & T} 248%™, Feedershipe =3+
o] £3lu} o £3A7E wjiol] Aduk Pilot Coste] UF-H|ERkS 2| Eab 2k AA)

2o AbgA DA A Frtom b

=2
A
-
=
1))

o
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of BalefM= el USH 909 #Aulg-5 Ag3er, o= Hriolud e
Aol vl$ AW dE cle] Selsieh B2 AHold AsYnee A 14T
I AR SR e] Aoy S w2 sk Hoktk

(5) A7) oh e e
<E 44> N300 WE H|E

Capacity(TEU) | PricelUS$) | Price/TEU(USS) | Gross Tonnage Crew | Fuelitpd

Feedership
1,000 175m 17,500 11,000 14 40
1,250 21.0m 16,800 17,000 14 50
1,500 230m 15,333 22,500 14 60
1,750 250m 14,286 27,000 14 70
2,000 270m 13,500 30,000 14 80
2,250 29.5m 13,111 34,000 14 90
2,500 320m 12,800 39,000 14 100

Hubportship
4,000 450m 11,250 52,000 18 145
5,000 4.0m 10,800 66,000 18 165
6,000 60.0m 10,000 74,000 18 185
7,000 65.0m 9,286 81,500 18 205
8,000 70.0m 8,750 91,500 18 225
9,000 75.0m 8333 101,000 18 245
10,000 80.0m 8,000 111,000 18 265

X2 : Fairplay Publications, Containerization Intemational and carrier estimates
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Aukato]l == 1,000~10,000TEUZFA o] ™, #AHEn]= USS$ 1,7009F~8,000%t o]t} o] =}
ol o3t G B = Containerization International 21224 HilAoA 3dol] ZAA HA 5

Ao 8000TEU o)/d2 FAXo|tt.
3) Hubportship CH Multiportship H|mEAd
o] dE FH-okrlo} @b Qs Al diste] &Sk 42x]o]w Baird

(2001)94 X]—fj"% ﬁ%g}_ﬁ '71)

<E 4-5> TEUZ} Multiportship H|2(US$)

4000 5000 6000 7000 8000 9000 10000
Cost at sea 673.93 627.38 581.02 HA352 51540 49352 476.02
Cost in Port 11943 116.13 110.86 107.07 10559 104.99 105.20

Total 793.36 74351 691.88 650.59 620.99 59851 o81.22

<E 4-6> TEUZ} Hubportship 2H=H|(US$)

4000 5000 6000 7000 8000 9000 10000
Cost at sea 20356 236.05 21861 204.50 19392 18569 179.10
Cost in Port 35.84 36.95 36.91 3701 3167 38.50 3951

Total 289.40 273.00 205,52 24151 231.59 224.19 21861

<E 4-7> TEUG OA|O}| Feedership 2H=H|(USS)

Hubship TEU 4000 5000 6000 7000 8000 9000 10000
Feeder TEU 1000 1250 1500 1750 2000 2250 2500

Cost at sea 4450 42.65 40.00 38.10 36.68 35.89 35.26
Cost in Port 31.18 31.81 3152 31.36 31.18 3177 32.66

Total 75.68 7446 71.52 69.46 67.86 67.66 6792

71) Alfred. J. Baird, “A New Economic Evaluation of the Hubport versus Multiport Strategy”, 2001.
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<E 4-8 TEUYH

FHO| Feedership 2=H|&(USS)

Hubship TEU | 4000 5000 6000 7000 8000 9000 10000
Feeder TEU 1000 1250 1500 1750 2000 2050 2500
Cost at sea 8.32 798 748 713 6.36 6.71 6.59
Cost in Port | 3403 34.49 3393 3359 3326 33.79 3461

Total 23 247 4141 2072 40.12 4050 4120
<E 4-9> TEUZ S22 Feedership 2H=H|(US$)
Hubship TEU 4000 5000 6000 7000 8000 9000 10000
Feeder TEU 1000 1250 1500 1750 2000 2050 2500
FFegdeféASIa 7568 7446 7152 69.46 67.86 67.66 67.92
Heeber t“r.Ope 4235 4247 4141 40.72 40.12 40.50 41.20
u E‘E{‘S A 19000 | 12000 | 12000 | 12000 | 12000 | 12000 | 120.00
Total 23803 | 23693 | 23293 | 23018 | 22798 | 22816 | 229.12
<E 4-10> TEUZ & Hubportship HIZ(USS$)
4000 5000 6000 7000 8000 9000 10000
Trunk Haul | 28940 | 27300 | 2%52 | 24150 | 23159 | 22419 | 21861
T'ship Costs | 23803 | 23693 | 23293 | 23018 | 22798 | 2816 | 22912
Total 52743 | 50993 | 48845 | 47169 | 45957 | 4235 | 4773
<# 4-11> TEUZ Hubportship2t Multiportship2| H|u(US$)
4000 5000 6000 7000 8000 9000 10000
Hubportship | 52743 | 50993 | 48845 | 47169 | 45957 | 43235 | 44773
Multiportship | 79336 | 74351 | 69188 | 65059 | 62099 | 59851 | 58122
Difference 26593 | 23358 | 20343 | 17890 | 16142 | 14616 | 13349
&4 Evergreenol|4 4000TEU Hubportship2-& Europe-Asia®d =0l £kl o

w1 olfrE thadt 2tk

- 4000TEU Hubportship& TEUY 4|80l A $265.930]2}= z}o]7} A3 <

4-11> =)
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* 4,000TEU HubportshipA1H]2== 10,000TEUS] Multiportship®.th 1|80l A #m,
ot} 71 oI T AOIEH<E 4-11> HD),

- 4000TEU Hubportship® 2.2 Aol 4 S aelalv] 2447 2051 o]t %7
A9 FAABL AT K TEUS 37 018 3.

2 23] A ¥-8= Hubportship 48] 7 560,000TEUS 531, o)== 7tz

e #= 4000TEU Hubportship®} Multiportship7te] 7|E]&-2 vl - A5}
Rom, AEHE, FHE, TAY, du5ibF 58 vt en X5 Hubportship©]

Aol gl Ao vea 9)

4-12> TEU & HubportshipZ} Multiportship?] &H|& H|w(US$, 4,000TEUZ |[Z)

HUBPORTSHIP MULTIPORTSHIP
Ship size 4000 TEU 4000 TEU
Frequency 2 per week 2 per week
Load factor 70% 70%
Annual volume 560,000 TEU 560,000 TEU
Cost-Per-TEU $527.43 $793.36
Total Cost $2%.4m $444.3m
HUBPORTSHIP Saving -$1489m Per Annum (-34%)

<E 4-13> F235| MH[AMOHe| RH=H|Z(USS, 4,000TEUZ |E)

HUBPORTSHIP | FEEDERSHIP MULTIPORTSHIP
Vessels 96 6% 136
Capacity 4,000 TEU 1,000 TEU 4,000 TEU
Cost per vessel $45.0m $175m $45.0M
Sub Total $432.0m $105.0m -
Total $537.0m $612.0m
mggf%f’mﬂ ~$750m (~12%)

# 42x1,000 TEU : Asia, 1.8x 1,000 TEU : Europe
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<X 4-14> HubportshipZ} Multiportship2] TEU-miles H|n(4,000TEUZ |&)

HUB PORTSHIP | FEEDER-ASIA | FEEDER-EUR | MULTI-PORTSHIP
Capacity 4000 TEU 1,000 TEU 1,000 TEU 4000 TEU
Average Distance 8,283 N.M. 900 N.M. 168 N.M. 11,014 N.M.
Sub
Total (TEU-M) 33,152,000 2,700,000 504,000
Total TEU-M/Trip 36,356,000 44,056,000
MEGASHIP TEU-Miles ~
Saved Per Trip 7,700,000
MEGASHIP TEU-Miles ] e
Saved Per Annums 1,540,000,000 (-17.5%)
* 200 trips/year
<X 4-15> HubportshipQ| 91E&2K4,000TEUZ|Z, Tonnes)
HUB-SHIP FEEDER-ASIA | FEEDER-EUR MULTI
Daily Fuel 15225 42 42 15225
Consumption
Days per Trip 159 2.0 04 21.1
Tonnes per Trip 2,421 4.0 16.8 3,212
Tonnes per Annum 484,155 50,400 10,080 642,4%
Total 544,635 642,4%
Annual Fuel Saving -97,860 Tonnes (-15.3%)
Note: A8 AR A Bz7|#H S3F 58 T3}
38T eI E A
o] 489l THWeight Ton)¥} &% (Measurement) ol B & A& &
AE(Revenue Ton) = Freight Tonolgl sfo] #-8-38f= Zo] dubdolt}, wsl Hu
7} & &4 3=(Measurement Cargo)2] 74-5-oll= dldsh=2] H3& A3k 40Cubic
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sk djof] 319l T 1 tiElQle] AlFdhE &UAIEREA] Freight to collect %

= AReoldt s, FHU AT UL ATWA BT F9F Telstel 29

8- (Promotional Freight Rate) : g5 Aol wpg} 4210 FA|
FURT B2 o8 A2 WS detA| Het vkz ol2|gh A & iy
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(1) 725 5{Bunker Adjustment Factor(BAF) or Fuel Surcharge}
197392} 19799 9] Alfrateo= Qs Ann|e] AAAR S7F=2 F3su]go] 2o
A9 AzmH] HlE&L molxon olZ Qg A Amnle] W tiAHstr]7t ofHA

T AEHe] MEs odSehr|t offa = vey a9 e

fh)
30
e
)
T
B3
o
N

o] AR ErlualA Hom” 95y Fuel Surcharge® f71e] WEo] gl wjulc}

(2) 3} 2{Currency Adjustment Factor(CAF)}
$9&0] W3S (Floating Currency)ol] A2 o, = &9

A de g e EdlE s Sfs ek geeddelth

12
riot
o
g
offl
o
i
[JO
o,
X

(3) THIFU(MHeavy Lift Surcharge)
Sk= gk @9l (Package or Unit)7} A4 Tda 23 W= 7es9] 3 %=

A EERE A=dfoF gtk

il
3]

5) Optional Charge
2 S g FEAE

ol Z7hel wEslel dEaE B

>~1

193 AL 5Pl FAZY W 1 G

g,

_\7,_11

72) Alan E. Branch, Element of Shipping, 7th ed. Champman & Hall, 1990, p.179.
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(6) /\é_/lzﬂ I= %o]

= $9{Peak Season Surcharge(PSS)}
slEAdg7)oll AEESAGe] Alskd A5 HAAPE v Aeqlow
HAsl7] flete] dA7)zk

A A3t 9l

2

)

Holug UgFete F7b Aaks gelolv]
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Industry”, Journal of Management Accounting Research, Vol.8, 1996, pp.55-86. Pandya, K
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facturing Technology”, International Journal of Technology Management, Vol.12, No.2, 1996,
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dsl < DS 1.000

ds2 < DS 0.907 0.114 7926 0.000™
ds3<—DS 1.187 0.100 11918 0.000™
ds4 < DS 1.216 0.109 11.207 0.000™
dsb DS 1.037 0.09% 10.969 0.000"
gov < other 1.000

port < other 1.326 0.101 13.123 0.000"
line <— other 1.291 0.098 13.223 0.000™
ins < other 1.220 0.09% 12.781 0.000™
capital < cost 1.000 0.000"
labor < cost 1.080 0.060 18.006 0.000"
exp < cost 1.061 0.058 18.133 0.000"
fuel < cost 0.741 0.064 11.548 0.000"
shiper < shipco 1.000

comp < shipco 2.043 0435 4693 0.000"

x O, »+ p<001, = p<0.05, * p<0.1
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