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Abstract

GI-TAE YEO

PORT COMPETITIVENESS IN NORTH EAST ASIA:
AN INTEGRATED FUZZY APPROACH TO EXPERT EVALUATIONS

Despite the fact that the Northeast Asia (NEA) region, which had four of the top five and
20 of the top 30 container ports in the world in 2003, can be regarded as holding a central
position in liner shipping and the handling of container cargo volumes, very little research

has been done into the evaluation of its port competitiveness (EPC). For this reason, the
EPC in NEA can be regarded as a problematic and urgent issue to be solved, and worthy of
academic attention.

From this aspect, this research set out to attempt to address the above issue by means of

utilizing expert knowledge. However, the EPC contains problems of complex multiple-
attnibutes and multiple-hierarchies (CMAMH). In addition, difficulties concerning certain
characteristics of evaluation such as complexity, uncertainty and ambiguity are also
involved. To deal with such problems, in this research, the employment of integrated fuzzy
evaluation (IFE) as a methodology was decided upon.

As a result of the adaptation of the methodology, certain indications from this research to
the theory and practice for container ports have emerged and are clearly identifiable. With
regard to theory, this study has contributed to theoretical development significantly in four
ways. First, the factors and taxonomy of port competitiveness for the container ports in
NEA have been provided for the first time. Second, this 1s the first integrated approach for
the EPC in NEA, the most competitive area in the world. Third, this research was also the
first to attempt extracting critical weak points and/or influential factors affecting current
port competitiveness. Finally, the adoption of IFE made 1t possible for the first time to
uncover the interactive relationships between the competing container ports.

In terms of practice, this research has also provided certain contributions of utmost
importance. First of all, the study has provided a suggestion for the most recent port

ranking in respect of port competitiveness. Moreover, changes in competitiveness power,
which are dynamically and interactively affected by the relationship between the ports,
have been successfully estimated and suggested. Thus, such changes in the
competitiveness in NEA can now be easily forecasted by port actors.
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CHAPTER 1

Introduction

The main objective of this chapter is to outline the research objectives and introduce the

background to the research. Furthermore, besides addressing the problems connected with

researching container port competitiveness in Northeast Asia (NEA), which is the main

objective of this research, this chapter also briefly justifies the choice of research
methodology. Finally, to guide the reader through the whole thesis, a simplified

explanation for each chapter will be provided.

1.1 Research Background

The NEA consists of China, Japan, Mongolia, North Korea, the Russian Federation, and
South Korea, amongst which the most rapidly growing markets are found in China and
South Korea. These two nations together with Japan have a notable 33.51% share of total
world ship deadweight tonnage and 20.6% of total world trade. Thus the NEA region can
be regarded as having a central position in liner shipping and the handling of container

cargo volumes. Recently, moreover, as a consequence of China’s booming economy and

the increased import and export container cargo volumes in the area, four of the top five,

and 20 of the top 30 container ports, were located in NEA in 2003 (Hoffmann, 2004;
UNCTAD, 2004). Due to this, competition amongst ports and competitiveness in NEA
have become hot 1ssues to every stakeholder e.g. shipping companies, freight forwarders,

logistics companies, terminal operators, port authorities, researchers and academics.

Regarding the definition of port competitiveness, Haezendonck and Notteboom (2002, p.

68) insisted that the competitiveness of a port is not only partly determined by its internal



strengths and weaknesses but also depends on external co-ordination and control. In
addition, Fleming and Baird (1999), Kent and Ashar (2001) and Tongzon and Heng (2005)
also revealed various factors related to port competitiveness, which can be summarized

into six categories 1.e. port competition, port efficiency, port performance, port selection,

port service and other related issues.

However, only limited studies have been conducted on this theme in this region while
abundant studies have been made in the regions of Europe and the USA. Moreover, with

regard to port competition and competitiveness, no exact definition can be found. In

particular, very little research has been done into the evaluation of port competitiveness.
For all these reasons, the evaluation of port competitiveness in NEA can be regarded as

problematic, an urgent issue to be solved, and worthy of academic attention.

Even though the results of evaluation of port competitiveness can give meaningful

information to every stakeholder in ports, such evaluation has been identified as a
complicated problem, where a number of alternatives and actions or stakeholders need to

be chosen based on a given set of criteria and hierarchies (Aouam T. et al., 2003).

Moreover, when evaluation is dependant on confidentiality and corporate business secrets,
obtaining secondary data 1s impossible. In addition to these obstacles, further difficulties

exist in measuring uncertainty and ambiguity in evaluation and quantifying experts’
opinions, which include subjective and qualitative dimensions (Chen et al., 2006). To deal
with such dynamic and complicated problems as the evaluation of port competitiveness, an
evaluation method which can (;vercome the shortcomings experienced when using the

existing quantitative methodologies will be needed so that the exact rankings of port

competitiveness can be calculated.



Furthermore, any evaluation which only calculates rankings of container ports cannot be
used to suggest critical weak points and/or influential factors affecting current port
competitiveness. Therefore, an introduction to the calculation procedures for these factors

will be required, as, when these factors are employed, interactive relationships between

competing container ports can be drawn out.

With this background in mind, in this research, the integrated fuzzy approach is to be

adopted as a methodology, which will be discussed in more detail in Chapter 5, and also a

comparative study for targeted ports in NEA will be carried out.

1.2 Research Objectives

The main objective of the research is to evaluate the container port competitiveness in the
NEA using experts’ knowledge within the boundaries of the integrated fuzzy approach.
Under the main research objectives, the specific objectives are divided into five aims as

follows:

® First, to discover key factors and structures influencing container port
competitiveness.

® Seccond, to analyze the values of each factor in each port using linguistic

expressions and experts’ judgement within a mathematical framework, the so-

called fuzzy number method.
® Third, to investigate the competitive power of each targeted port in terms of their
rankings from the perspective of port stakeholders.

® Fourth, to find out influential factors and simulate their effect on competitive

pOWer.

® Finally, to find out any interactive relationships and also to suggest optimal port

strategies for the targeted ports.



1.3 Research Methodology

The evaluation of port competitiveness can be regarded as a problem incorporating
problems of complex multiple-attributes and multiple-hierarchies (CMAMH). In addition,

it also has difficulties concemning certain characteristics of evaluation such as complexity,

uncertainty and ambiguity. To deal with such problems, the employment of the integrated

fuzzy evaluation (IFE) as a methodology was decided upon. It can be divided into two
stages, the - first of which, the direct fuzzy evaluation, so-called multi decision making

group-hierarchical fuzzy process (MDMG-HFP), has been adapted to obtain rankings of

port competitiveness. For this application, importance weights of port competitiveness

factors, w(-), the degree of overlap among port competitiveness factors, A ,and scoring

rating of factors for each targeted port, A(-), will be calculated in Chapter 6.

The second, an inverse relation of fuzzy evaluation (IRFE) will be used for analysing

dynamic interaction among the targeted ports, and can also be divided into two parts:

selecting influential factors using the [ operation, and a scenario analysis using influential

factors and the fuzzy integral. The first and the second one are dealt with in Chapters 7 and

8 respectively.

1.4 Structure of the thesis

The research consists of nine chapters. A brief illustration of each chapter is provided in
Figure 1.1 below. After the introduction, the changes in shipping and container ports are
explained in Chapter 2, and, in particular, the growing container ports in Northeast Asia
will be dealt with, including the topics of rapid changes in sea ports and forecasting for

container ports. Furthermore, port competition in NEA will be investigated. Finally, on the

basis of the reviews, any problematic issues that may arise will be dealt with, and the

direction for future research is also discussed in this chapter.

!



In Chapter 3, key factors influencing container port competitiveness will be drawn out
through thorough reviews of port competitiveness. This chapter comprises six categories
1.e. port competition, port efficiency, port performance, port selection, port service and

other related issues. Fuller reviews are provided through the entire chapter detailing the

characteristics of each category.

Chapter 4 mainly focuses on and investigates the main difficulties in dealing with the key

factors drawn from Chapter 3. When investigating port competitiveness, many factors of

evaluation have qualitative characteristics. Furthermore, when they are associated with

confidentiality and corporate business secrets, obtaining secondary data is impossible. To
overcome these obstacles, this chapter suggests a new conceptual model for the evaluation
of port competitiveness using the following steps: to review previous studies, which used
proxies instead of evaluation factors; to analyse the obstacles occurring when measuring
fuzziness data; to deal with the methodological limitations in previous studies for solving

the problems in evaluating port competitiveness.

In Chapter 5, an exploratory methodology is designed and suggested to solve the

complicated problems associated with port competitiveness. It contains the justification

and development process of using fuzzy evaluation, the operational definitions, a detailed

data collection method, and an overall explanation of the calculation part.

Chapter 6 critically investigates the evaluation of rankings in terms of competitiveness for
the targeted ports, and can be divided into three stages. First, detailed explanations for the

port selection method for the analysis, questionnaire development, the pilot survey,
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comments from respondents, the sample selection and the respondent profiles are identified.
Second, the specific calculation processes for analysing port competitiveness i.e. fuzzy
evaluation value, overlap degree, fuzzy measure value and fuzzy integral are to be
described. Third, insights and implications of the results arising from the use of the model

will be provided.

Chapter 7 aims to present critical points (influential factors) that affect port

competitiveness using the inverse relation of fuzzy evaluation (IRFE). For the selection of

non-influential factors and the influential factors, @ operation and [ operation of IRFE

have been adapted. After the selection, overall implications for each targeted port will be

given.

Chapter 8 deals mainly with sensitivity analysis using the influential factors suggested in
Chapter 7 for finding the changes in port competitiveness. Using constructed scenarios

based on the relations and interactions among the targeted ports, a sensitivity analysis will

be made. Finally, overall implications and insights will be offered.
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CHAPTER 2

Business Environment of Container Ports in Northeast Asia

Recently, there have been rapid changes in the business environment of container ports in
NEA which have resulted in severe port competition for securing calls made by shipping

lines, increased transhipment throughput, and the extension of hinterland domination. In

particular, as a consequence of China’s booming economy and increased import and export

container cargo volumes in the area, six ports have been ranked in the world top ten list

and new emerging ports are rapidly expanding (UNCTAD, 2004).

This chapter aims to describe the general business environment in the area, investigate the
competition between container ports and identify the problems and issues for solving the

problems arising from this competition.

The chapter consists of four sections. In the first section, the changes in shipping and
container ports are explained. The second section deals with the growing container ports in
NEA, and includes the topics of rapid changes at sea ports and forecasting for container

ports. The third section investigates port competition in NEA, including South Korea,
China, Taiwan and Japan and discusses the strategic positions of container ports in each
nation concerned, the level of competition among the ports, and the strategies each nation

has adopted. On the basis of the above, the fourth section will attempt to extract the any

problematic issues that may arise and the direction for future research. The whole chapter

1s summarised in the final section.



2.1 Changes in Shipping and Container Ports

2.1.1 Increasing container cargo volume
World trade and the global economy have been transformed due to the globalization of
business, trade relationships and the revolution in communication (Ha, 2003).

Consequently, international trade has closely affected port throughput, operations,

concentration and increased container cargo volumes. Regarding NEA, Hong Kong, South

Korea and Taiwan have adopted export-oriented strategies and have achieved economic

expansion. Furthermore, due to China’s effect on these regions, they are exhibiting strong
container-handling performance. During the past two decades, container throughput of the

top ten ports in East Asia has grown by an annual average of 20%, compared with world

container volume increases of 9% (Yap and Lam, 2006).

2.1.1.1 Estimated container handling volumes

Between 1970-2000, the container handling volumes in container terminals all over the
world increased over 37 times. In 2002, the throughput of containers reached 266 million
TEUs, including transhipment and empty container handling. Within this throughput, East
Asia’s share of global market has grown dramatically i.e. from 37.6% in 1990 to 43.5% in

1995 and 46.4% 1n 2002 (Ocean Shipping Consultants, 2003). On the other hand, the

shares of ports 1in the Americas and Europe had fallen to 19.6% and 23.3% in 2002

respectively.



Million
TEUs

East Asia
Americas

Europe/
Mediterranean

Total

Percent
share

East Asia
Americas

Europe/
Mediterranean

Total

Table 2.1 World container port throughput by cach region

1990

32.27
21.57
23.14

85.93

37.6

25.1
26.9

100.0

1995

62.66
32.06
34.12

144.04

43.5
22.3
23.7

100.0

1996

68.38
33.63
37.71

156.43

43.7

21.5
24.1

100.0

1997

75.46
38.10
42.70

174.60

43.2
21.8
24.5

100.0

1998

80.65
42.03
47.20

42.5

22.2
24.9

100.0

1999 2000 2001

92.02 105.85 110.99
4434  48.57 49.61
5049 5547  57.39

189.62 208.59 233.66 243.39

44.1 45.3 45.6
21.3 20.8 20.4
24.2 23.7 23.6
100.0 100.0 100.0

Source: Ocean Shipping Consultants (2003), World Containerport Outlook to 2015.

2002

123.31
52.22

- 62.11

266.00

46.4

19.6
23.3

100.0

Four of the top five and 20 of the top 30 container ports were located in Asia in 2003. That

year, Shanghai and Shenzhen overtook Busan and, three ports from China, including Hong

Kong, entered the group of top five ports (Hoffmann, 2004). This means that the NEA

region has a central position in liner shipping and container handling container cargo

volumes.
Table 2.2 Container port throughput in major ports
(Units: 10 thousand TEUs
Ranking Ports 1999 2000 2001 2002 2003 Rate of Nationality
Increase
%

1 Hongkong 1,621 1,780 1,782 1,914 2,010 4.40 China

2 Singapore 1,594 1,704 1,557 1,694 1,810 2.57 Singapore

3 Shanghai 421 561 633 862 1,128 21.79 China

4 Shenzhen 361 399 504 761 1,061 24.06 China

S Busan 643 754 807 045 1,036 10.01 Korea

6 Kaohsiung 634 742 754 849 884 6.87 Taiwan

7 Los Angeles 382 487 518 610 718 13.45 USA

8 Rotterdam 634 630 609 651 710 2.29 Netherlands

Source: Containerisation International Yearbook (various years)

According to an analysis by Ocean Shipping Consultants (2003), ‘depending on the

economic scenarios’, the total world container throughput will increase by 74~92% and
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reach 423~468 million TEUs by 2010. Furthemore, in 2015, the estimated throughput will

be 527~620 million TEUs. Of these throughputs, East Asia’s share is expected to be 48%,

the thoughputs amounting to 205~226 million TEUs in 2010.

Table 2.3 Forecasting of container throughput through economic scenarios
Units: million TEUs
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2015

Case 1

World total 2436 2660 287.0 310.1 3343 3585 384.1 4109 4388 4679 620.0
East Asia 111.0 1233 1342 1462 1585 171.0 1839 1975 2113 2255 2948
ENE 74.5 83.8 91.2 989 1067 1147 1228 131.1 1392 147.] 184.7

ESE 36.6 390.6 43.0 47.2 51.8 56.3 61.1 664 72.2 78.4 110.2
Case 2

Worldtotal 243.6 266.0 2869 3054 3245 3458 362.1 3820 4023 4231 527.1
East Asia 111.0 1233 1342 1439 1538 1662 173.6 1841 1945 205.0 254.8
ENE 74.5 83.8 91.2 976 1041 1131 117.0 123.6 1299 1360 164.6

ESE 36.6 39.6 43.0 46.3 49.7 33.1 56.7 60.5 64.6 69.0 90.2

" Source: Ocean Shipping Consultants (2003), World Containerport Outlook to 20135.
Note: ENE; Entire North East Asia, ESE; Entire South East Asia |

2.1.1.2 Transhipment cargo volume

ESCAP (1999) has estimated that the world transhipment container throughput will be 64
million TEUs in 2010 and after that, the total transhipment volume will be increased
through the use of large container vessels and the ‘hub and spoke’ strategies utilised in

liner shipping. However, Ocean Shipping Consultants (2003) noted that world container

transhipment throughput more than doubled between 1995 and 2001 and reached 54.61
million TEUs, which was 22 % of the total world container throughput that year. Of this,

57.8 % was handled 1n East Asia.

Table 2.4 Transhipment container port throughput by each region
(Units: million TEUs)

1995 1996 1997 1998 1999 2000 2001

World total 26.50 29.67 33.83 37.84 44.56 51.26 54.61
East Asia 16.74 18.04 19.62 21.05 25.68 29.75 31.59
ENE 7.12 7.41 7191 8.90 11.79 14.23 15.10
ESE 9.63 10.64 11.71 12.16 13.89 15.52 16.50

Source: Ocean Shipping Consultants (2003), World Containerport Outlook to 2015.
Note: ENEA; Entire North East Asia, ESEA; Entire South East Asia
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Regarding the total world container transhipment throughput, Ocean Shipping Consultants
(2003) suggested that such throughput will increase by 89~111% and reach 103~115
million TEUs in 2010. Furthermore, in 2015, the estimated throughput will be 130~155
million TEUs. East Asia’s share of these throughputs will be 60% and they are expected to

be in the region of 78~92 million TEUs in 2015.

Table 2.5 Forecasting of transhipment container throughput
(Units: million TEUSs)

2001 2002 2003 2004 2005 2006 2007 2008 20(59 2010 2015

Case 1
Worldtotal 546 613 669  73.1 79.7  86.1 92.8 100.0 107.6 1155 154.6
East Asia 31,6 357 392 430 470 509  55.1 59.5 64.1 68.9 91.8
ENE 15.1 17.6 193  21.1 229 246  26.7 28.6 30.6 32.5 41.4
ESE 16.5 18.1 199 219 24.] 26.2 284 30.9 33.6 36.5 50.3

Case 2
Worldtotal 546 613 669 718 769 81.8 868 92.1 97.5 103.2 129.7
East Asia 31,6  35.7 392 422 454 484 51.6 55.0 58.4 61.9 77.8
ENE 15.1 17.6 193 208 223 238 253 26.9 28.4 29.8 36.6
ESE 16.5 18.1 199 215  23.1 247  26.3 28.1 20.0 32.1 41.3

Source: Ocean Shipping Consultants (2003), World Containerport Outlook to 20135.

2.1.2 Changes in shipping companies

2.1.2.1 Emergence of large container ships

The major liner shipping companies operate large container ships due to the benefit that

can be reaped from the economies of scale achieved and the possible reduction in the cost
per TEU (Ocean Shipping Consultants, 2005b). The number of world container vessels

stood at 3,148 and the total capacity was 6,345 thousand TEUs in 2003. Among these, 272

vessels were of over 4,000 TEUs, i.e. 24.8% of the total capacity.

Imai (2006) has noted that a number of ships with capacity over 7,000 TEUs have been

operating 1n the major shpping routes and, furthermore, many port stakeholders forecast

the emergence of ships with over 10,000TEU capacity, called Mega-ships. Lloyd’s

Register has also investigated the possibility of a 12,500TEU ship, known as an Ultra
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Large Container Ship (ULCS). Liner shipping companies are already operating 9,000

TEU-plus ships, and, recently, Cosco has ordéred 16 vessels with capacities from 8,400 to

10,000 TEUs (Joumal of Commerce, 2005).

The development and enlargement of containerships started from that of the 1st generation

of container ships, carried out with modified tankers or dry cargo vessels in the mid 1960s

(Willmington, 2002). Then, 2nd generation ships with cellular structures for containers

were developed (Wang and Foinikis, 2001). In the late 1970s, the 3rd generation ships (so

called Panamax) arrived at 3000 TEU capacity. After that, their size has increased offering

more flexibility. They are termed Super Post Panamax.

Table 2.6 Container ship generations

Korea Marntime Institute, Seoul.

Note: *; Representative ships, **; Specifications of ships; ***; Details of engine
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Generation 1 ond 3*d 4" 5 6™
Late Late 1970s Eart
Starting point 1970 —early  Late 1980s Y Late 1990s
1960s 1990s
1980s
Capacity 700~ 1,800~ 2,000~ 2.500 ~ 4,300 ~ 6,000 ~
(TEU) 1,500 2.300 2.500 4,400 5.400 6,670
Ifine.r NYK MOL Safmarine APL Hapag- Maersk
shipping Lloyd
y Ygs;'lff 1968 1973 1979 1988 1991 1996
Name of  Hakone New S.A. Levenkusen P. Reeina M
ship maru jersey Waterpark E. Truman -8l '
Maximum
Capacity 752 1,887 2,464 4,340 4,626 6,418
(TEU)
Length, 19290 2633 2474 260.8 281.6 302.3
iy . . . . . ..
' Length;
Losi 200.0 280.0 258.5 275.2 294.0 318.2
B”"rf]dth 26.0 32.2 32.2 39.4 32.25 42.8
fo]"" 15.5 19.6 24.] 23.6 214 24.1
Draft(m) 10.5 11.5 13.2 12.5 13.5 14.0
GT 16240  37.799 52615 50,206 53 800 81,488
Horse
tower 27800 69,600 34.840 59.960 49 640 74.640
***  Speed 22.6 26.0 19.5 242 24.5 25.0
Knots ' ' ' : ' '
Screw
N 1 1 1 1 1 1

7Ih

Sth

Late 1990s  Early 2000s

7,000 ~
8,700

Maersk

1997

Souverin
M.

6,600

331.5

247.0

42.8

24.1

14.5
91,560

74,555

264

1

10,000 ~
13,000

(2007)

(13,000)

(365.0)

(380.0)
(55.0)

(30.0)

15.0
150,000

(140,000)

(2)

S

Source: Park, T-W. and Jeong, B-M. (2002), Analysis of economic effects of large container vessel,



Regarding new container ship building, it should also be noted that there was a continuous
increase in ship size between 1970 and 1980. However, due to the demand for small and
medium size ships for feeder routes intemmally within Asia in 1990, the trend towards

enlargement eased. After 2000, in the context of economies of scale, the size of new

building container ships has been increasing.

Table 2.7 Trend of increasing containership size

Year Number of vessels Average ship size Maximum ship size World container ship capacity

TEU TEU Thousand TEUs

1968 76 450 1,404 56
1970 120 655 1,852 79
1975 325 1,093 3,201 355
1980 634 1,159 3,201 735
1985 809 1,374 4,354 1,111
1990 952 1,604 4,354 1,527
1991 970 1,695 4,639 1,645
1992 1,028 1,763 4,651 1,812
1993 1,384 1,615 4,651 2,235
1994 1,534 1,630 4,800 2,500
1995 1,710 1,651 4,950 2,823
1996 1,886 1,693 6,000 3,224
1997 2,118 1,728 6,600 3,721
1998 2,328 1,761 6,690 4,181
1999 2,441 1,773 6,690 4,409
2000 - 2,588 1,834 6,690 4,829
2001 2,743 1,947 7,500 5,109
2002 2,788 1,988 7,500 3,504

Source: Containerisation International Yearbook (2003)

2.1.2.2 Speed of containership

It is noted that the increased speed of ships and delivery creates a better quality service
which can attract more cargos and shippers. In the mid 1980s, the speed of the majority of
container ships was within 20 knots. However, this increased to over 25 knots and 5,000-

6,000 TEU capacity by 1990 and to 26 knots and 7,000-8,000 TEUs by 2000.
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Increasing containership speed means that shipping companies are placing more emphasis

/

on fast service. For the development of high speed containerships, several countries e.g.
Japan, Korea, EU and USA, have launched research and testing projects (Baird, 2000;

Wang and Mcowan, 2000).

However, opinions clash regarding fast ship projects. Thus, some have argued that fast ship

projects have failed due to their excessive fuel costs and port congestion (Laine and
Vepsaldinen, 1994) while others hold that it is a viable project which could assist the

modal shift even further.

2.1.2.3 Alliances of shipping companies

On liner alliances and cooperation, UNCTAD (2004, p.12) stated the following:

““Liner shipping is a very structured market, with each company owning a fleet of vessels.
Both commercial considerations; market coverage, service frequency, cost control, etc.,
and operational arrangements; vessel space utilization, container deployment, etc., have
forced shipping lines to organize themselves in close cooperative and partnership

arrangements, e.g. liner conferences, alliances, consortia, join-ventures and mergers”

The definition by UNCTAD (2004) is in line with previous research which has suggested

the motives for cooperation of liner shipping (Alix et al, 1999; Thanopoulou and Yoo,

1999; Midoro and Pitto, 2000; Slack et al, 2002) and can be summarized as shown in Table

2.8.
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Table 2.8 Motives for cooperation in lincr shipping

Motives for liner cooperation Corresponding logistics concepts

Economies of scale Total cost reduciton, multi-user distribution

Market access Market penetration, global services

Less investment in physical assets Assets sharing

Market coverage One-stop shipping/shopping, global services

Service frequency Scheduling, JIT, order processing, lead time

Marketing capability Customer service management, value added

Cost control Cost reduction and control

Vessel space utilization Inventory planning and management

Container deployment Warehouse operations, inventory control

A

Operational know-how
Source: UNCTAD (2004)

Communication systems and information sharing

In 2004, the top 25 container carriers shared 79% of the world’s TEU capacity, which had

increased by 12% compared to 2003. Ten of the fifteen top shipping éompanies—Evergreen,
Hanjin, APL, NYK, Cosco, China Shipping, K-Line, OOCL, MOL and ZIM- are located 1n
Asia (Hoffmann, 2004). Liner shipping companies are clustered into five large global

alliances as shown below in Table 2.9.

Table 2.9 Global alliances in shipping market

Name of alliance Participants Number Maximum
of vessels capacity
| TEUs
Grand Alliance NYK, P&O-Nedlloyd, HapagLloyd, OOCL, 323 954,767
MISC

Maersk-Sealand Maersk-Sealand 257 875,086
New World Alliance MOL, APL, HMM 170 578,447
CKYHS Cosco, K-Line, YML, HANJIN, SENATOR 341 913,812
Evergreen/LT Evergreen, LT 147 438,124

Total 1,238 3,760,236
Source: Hanjin Shipping (2005), Company Profile |
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With a desired reduction in the number of partners, differentiation of their roles and co-
ordination of marketing and sales, merger and acquisition activity has been a major trend,

which has resulted in the emergence of a new generation of strategic alliances. On this,

Midoro and Pitto (2000) noted the following:

“It will be composed of a limited (two to three) number of partners of very large and

similar dimensions (as Maersk and SeaLand) or, while retaining a wide member base, will

be led by a dominant partner”

The mergers and acquisitions (M&A) activity within liner shipping companies since 1995

1s i1llustrated in table 2.10.

2.1.3 Changes in container ports

In NEA, increased competition in container ports has resulted in the modemization,

reduction of bureaucracy and introduction of private sector investment in ports (UNCTAD,

2003). Furthermore, due to the trend towards introducing mega container ships, sea ports
have expressed several handling operational needs such as very large quay cranes, faster

handling capabilities and deeper draft at ports (Imai, 2006). To satisfy such needs and to

become a hub, sea ports are currently attempting to make the changes required.

17



Year

1995
1996

1997

1998

1999

2000

2001
2003

Companies in leading mergers

CP Ships
T™M

CMA
P&O Containers
Hanjin Shipping

CP Ships

NOL
P&O Nedlloyd

CP Ships
SCL

Safmarine

Hamburg Sud

Hamburg Sud
Hamburg Sud

Evergreen Marine Corr

CP Ships
CMA GCM
AP Moller

CP Ships
P&O Nedlloyd
CSAV
CSAV
Hamburg Sud-The shipping Grour
Hamburg Sud-The shipping Group
Delmas
AP Moller

Sea Consortium

CP Ships

Hamburg Sud - The shipping Grour

Naviera Odiel

CP Ships

CSAV

P&O Nedlloyd
P&O Nedlloyd

Grimaldi

Mars(Related to CMA CGM

Gnmaldi

Hamburg Sud

Source: Drewry Shipping Consultants (2004)
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Table 2.10 Merger and acquisition activity within liner shipping companies

Merged companies
Cast 1993 Ltd.

Flota Mercante Grancolombiana

CGM
Nedlloyd Lines

DSR Senator
Lvkes Lines

Contship Containerlines

APL
Blue Star Lines

[varan Lines

Safmarine

Barbican (ECSA/Africa/Australia
Barbican (Australia/S Pacific Island
South Seas Steamship Co
Empresa de Navegacao Alianca
Llovd Triestino di Navigazione SpA

Australia-new zealand Direct line
ANL Container Line Pty Ltd

Safmarine Container Lines

Transportacion Maritima Mexicana
Tasman Express Line
Companhia Libra de Navegacao
Montemar SA
Transroll International
South Pacific Container Line
OT Africa Line
Sea-Land Services
Sea Med Link

Americana Ships

Crowley American Transport
Compania Trasatlantica Espanola
Christensen Canadian African Line
Norasia Line
Farrell Line
Harrison Line
Atlantic Container line(40% Stake
Atlantic Container line(10% Stake

Atlantic Container line(10% Stake)

Kien Hung



2.1.3.1 Improving port facilities
Draught
The introduction of today's ultra post Panamax container ships, which usually have greater

length, width and especially draught, affects sea ports with respect to water draught. In fact,

in many ports, the water depth in front of the terminals and the access channels 1s

insufficient for these vessels to approach. For this reason, liner operators have limited

options when ordering such large vessels.

Table 2.11 The specification of large container vessels

Type of ship TEU DWT(ton)  Length(m)  Width(m) Draught(m)
P&O Nedlloyd Southampton 6,674 87,900 300 42.8 14.0
Sovereign Maersk 6,600 98,000 347 42.8 14.5
Suez-Max ship 11,989 157,935 400 50.0 15.0
15,000TEU container ship 15,000 220,000 400 66.0 17.0

Sources: Extracted from Monie (1985) and Yu et al.(2002)

In response to liner shipping companies’ requirements of larger ships and scale economics,
which has also lead to the increase in ship size, major sea ports have plans to increase their
water depth by means of dredging and through developing new terminals. The following

plans shown in Table 2.12 have been promoted by the world’s leading sea ports.
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Table 2.12 Plans to incrcasc water depth

Region Nation Port Targeted water depth level
Asia Korea Busan 15Sm
Gwangyang 15m
China Shanghai 15m
Fozhou 14m
Japan Kobe 15~ 16m
Naha 15~ 16m
Yokohama 15m
Philippines Subic 12.8m
Yemen Aden 16m
Oman Shalalaha 16m
Singapore Singapore 15~ 16m
Hong kong HIT 15m
Lantau 15m
Taiwan Kaohsiung 15m
Keelung 30-50m
Malaysia Tanjung Pelepas 18m
Sr1 Lanka Colombo 15 ~ 16m
Europe Nederland Rotterdam 16.65m/19m
United Kingdom Thamesport 15.5m
France Dunkirk 14.5m/16.5m
Spain Algeciras - 16m
Valencia 16m
Belgium Antwerp 16m
Germany Wilhemshaven 18.5m
Italy Genoa 16m
Portugal Sines 17m
America USAH Los Angeles 16.5m
NY/NIJ 15m
QOakland 15m
LOIlg Beach 16.8m
Seattle ' 15.2m
Canada Halifax 16m

Source: Park, T-W and Jeong, B-M. (2002), Analysis of economic effects of large container vessel,
Korea Maritime Institute, Seoul.

Cargo handling facilities

Certain ways to reduce the time spent in port have been considered to set up faster cargo
loading and unloading systems. From this viewpoint, a variety of products and ideas on
cargo handling facilities have emerged. With regard to quay cranes, they have become

increasingly bigger to enable the handling of ultra post-Panamax vessels, which have a
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greater outreach requirement. A quay crane capacity for 3,000 and 4,000 TEU

containerships is needed to serve up to 13 or 14 rows of boxes across the deck respectively.

Table 2.13 Quay crane specifications

Types of machine Outreach Needed rows
) m Number of TEU
Standard Panamax 36~44 14~ 16
Post Panamax 44 ~ 48 16~ 18
Super Panamax S50~ 52 18 ~ 20
Ultra Post Panamax 54 ~ 56 20~ 22

Source: Samsung heavy industries(20035), Company Profile

The largest quay cranes will be estimated to offer an outreach of over 57 m, and a

capability to serve up to 22~23 rows of boxes across the deck.

Table 2.14 Number of rows possible on over 6,000 TEUs container ships

Ship size(TEUs) Width(m) Rows
6,000 - 7,600 42.8 17 In operation
8,000 - 9,100 45.3~45.6 18 In operation
12,000 57.0 22~3 Estimated

Source: Samsung heavy industries (2005), Company Profile

In order to catch up with the trend of increasing ship size, several sea ports have already set

up very large quay cranes. ECT Rotterdam has the largest quay cranes with 66m outreach

and can deal with 25~26 rows.

Table 2.15 Status of setting up quay cranes

Port terminal(Nationality) Outreach(m) Crows Manufacturer
Oakland (USA) 60 23-24 ZPMC (China)
Xiamen (China) 62 24-25 ZPMC (China)
North Sea Terminal (Canada) 62 24-25 ZPMC (China)
Salalah port (Oman) 63.5 25-26 ZPMC (China)
Yokohama (Japan) 65 25-26 IHI (Japan)
ECT Rotterdam (Netherlands) 66 25-26 Noell (German)

Source: Cargo System, 2001. 3.

Note: ZPMC; Zenhua Port Machinery Corpation, IHI; Ishikawajima Harima Heavy Insdustries, ECT; Europe Combined
Terminal.
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2.1.3.2 Globalisation of operations

Many sea ports have had to improve their operating systems according to the strategies for
‘global operation’ held by terminal operators who are pushed to do so by the shipping
companies. This has caused many changes in port management and port facilities, with
respect to terminal Op'erators, who, during the 1980s, expanded their business area from a
national basis to an international orientation. Since this period, they have been called

‘global stevedores’. Peters (2001) classifies terminal operators into the following three

categories:

“The first operators are to expand their operations on a geographical basis; the second

wave of operators are seeking expansion internationally; and final category consists of

major ocean carriers”

According to his definition, the first operators are trying to expand their operations

geographically based on number of port locations. The second operators mainly focus on

international terminal operation while the third group consists of global shipping

companies.

56.7 % of container throughput was handled by the world’s top 20 terminal operators in

2002. Of these, eleven companies are related to shipping lines (Hoffmann, 2004).
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Table 2.16 The market sharc of major terminal operators

Thoughput
(Million
TEUs)

Thoughput Rate of
Ranking  Companies (Million share Ranking Companies
TEUs) (%)
HPH' APL
| 36.7 13.3 11 _
(Hong Kong) (Singapore)
PSA’ HHLA'
_ 26.2 9.5 12
(Singapore) (Germany)
APM NYK
3 17.2 6.2 13
(Denmark) (Japan)
P&O Ports
_ OOCL
4 (United 12.8 4.6 14
_ (Hong Kong)
Kingdom)
Sub- Top 4 CSX WT'
92.9 33.6 15
total operators (USA)
Eurogate’ MOL
S 9.5 3.5 16
(Germany) (Japan)
Evergreen Dragados’
_ 5.7 2.1 17 _
(Taiwan) (Spain)
Dubai PA’ K Line
5.3 1.9 18
(UAE) (Japan)
COSCO Barcelona
4.7 1.7 19 Terminal
(China) (Spain)
Hanjin MSC .
4.7 1.7 20 ,
(South Korea) (Swiss)
SSA Marine’ Top 20
arine 4.4 L6 Grand op
(USA) total operators

Source: Drewry Shipping Consultants, 2002.

Note: *means global terminal operator and not relating the shipping company.

4.3

3.5

2.7

2.7

2.3

2.2

2.2

2.2

156.3

Rate of
share
(%)

1.6

1.4

1.3

1.1

0.8

0.8

0.8

0.8

56.7

Global terminal operators have expanded their business scope into NEA and have built up

their service networks there. Sea ports which are outside this network will suffer when

attempting to attract container cargos. The status of global terminal operators in NEA 1S as

illustrated in Table 2.17.
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Companies

APM
TML

HPH

P&O
Ports

PSA
Corp.

CSX

World
TML

Table 2.17 The status of global terminal operators in NEA

Length of Annual
Nations Ports Terminals berth throughput
(m) (million TEUs)

Taiwan K aohsiun Piers 76/77 675 1.00
5 Piers 118/119 640 0.80

Janan Kobe RC 4/5 700 0.46
P Yokohama MCI 750 1.10
China Dalian DCT 1,461 1.50
Hong Hone Kon Terminal 4, 6, 7 3,292 14.50
Kong 8 5 Terminal 8 east 1,088 1.50
Shanehai Shanghai CT 2,081 1.70

© Shanghai Pudong CT 900 1.80

China Yantian YICT 2,350 3.00
Xiamen XICT 640 0.60

Hutchison Delta Ports 2,611 1.20

Ningbo Ningbi Beilun CT 900 1.20

Busan Hutchison Busan CT 1,447 1.20

Korea Hutchison Gamman 350 0.30
Gwangyang HKCT 2,550 2.01

Russia Vostochny VICS 672 0.40
China Qingdao Qianwan CT 766 1.00
Shekou Shwkou CT 650 0.80
. Tanjung Pagar, Keppel, Brani, Pasir 8,228 16.50
Singapore Panjang 2,145 5.00
Dalian Dalian CT 1,461 1.50

China Dalian Dagang 555 0.30
Fuzhou Fuzhou Qingzhou 519 0.40

Guangzhou Guangzhou CT 1,299 1.40

Korea Incheon CT 900 1.13

: Tianjin CSX Orient T.
China Xiamen Xianyu CT 640 1.00
Russia Vostochn VICS 672 3.38
Korea Busan Newport (Under 3,200 2.70
construction)

Source: Containerisation International Yearbook (2003)

2.2 Growing Container Ports in Northeast Asia

In 1980, 1n terms of container traffic volume, Hong Kong handled 1.46 million TEUs

and was the busiest port by far in NEA, followed by Kobe and Kaohsiung. Their port

rankings worldwide were second, fourth and fifth respectively.

Ten years later, Hong Kong had become the world’s second largest port while

Kaohsiung and Kobe ranked fourth and fifth. The trend was the same, in the case of
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Busan, whose traffic volume increased 3.7 fold between 1980 and 1990, and caused it

to jump to the position of the sixth largest container port in the world.

In 2003, five of the world’s top six ports were located in NEA, except for Singapore in
Southeast Asia. During this period, Shanghai became the world’s third busiest pbrt,

having been 43™ in 1990. Also Shenzhen improved its performance and jumped to

fourth position. Chinese container ports are expected to grow and the ports in NEA will

be discussed in more detail in the following sections.

2.2.1 Rapid changes at sea ports in Northeast Asia

2.2.1.1 Importance of Northeast Asia

Northeast Asia (NEA) consists of China, Jaﬁan, Mongolia, North Korea, the Russian
Federation, and South Korea (Yun and Zhang, 2006). It is also part of the Asia-Pacific
community and has grown to become the largest of Asian markets (Ohashia, 2005).
Among these NEA nations, the representatives of major growth markets are China, Korea
and Japan. Recently, using their geographical advantage of being close to the main sea

trunk routes, they have shown aspirations of becoming global or regional transport and

logistics hubs.

UNCTAD (2005) has suggested the most important 35 maritime countries by means of
ranking them according to deadweight tonnage. They noted that these 35 countries and
territories controlled 95 per cent of the world merchant fleet in 2004. Among them, the
NEA countries had markedly high rankings i.e. second for Japan, fourth for China, seventh

for Hong Kong, eighth for South Korea, tenth for Taiwan and thirteenth for Russia. These

nations’ total share of world ship deadweight total is presently 33.51%.
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Table 2.18 Most important maritime countries in terms of deadwcight
as of the end of 2004

Number of vessels

Greece
Japan
Germany

China

United States

Norway

Hong Kong(China)
South Korea
United Kingdom
Taiwan
Singapore
Denmark

Russian Federation
Source: UNCTAD (2005b)

NF

739
717
349

1,695

624
768
274

567
426

112
443

300

1,721

FF

2,245
2,228
2,266

917

1,009
821
331

372

459
419
297

346
362

Total

2,984
2,945
2,615
2,612
1,633
1,589
605
939
885

531
740

646
2,083

NF

50,997
12,611
9,033

27,110
10,301
14,344
17,246
10,371
10,865
5,297

12,424
8,376

6,845

Deadweight tonnage

FF

104,147
105,050
48,877
29,703

36,038
29,645
23,747
16,887
14,978
18,034
9,909

8,491

8,405

Total

155,144
117,662

57,911
56,812
46,338

43,989
40,993
27,258
25,843
23,331
22,333
16,867

15,250

FFT TWT
67.13 18.48
89.28 14,01
8440 6.90
5228  6.77
7777  5.52
6739 5.24
5793 4.88
61.95 3.25
5796 3.08
7730 2,78
4437 2.66
50.34 2.01
55.11  1.82

Note: NF; National Flag, FF; Foreign Flag, FFT; Foreign Flag as a % of 'i"otal, TWT; Total as a % of world

total

Regarding major trading nations, the NEA countries have shown leading positions in the

world in terms of their percentage share of world trade i.e. third for China, fourth for Japan,

eleventh for Hong Kong, twelfth for South Korea, fifteenth for Taiwan, and seventeenth

for Russia. These nations’ total share of world trade is 20.6%. In reference to the other

aspects concerned, ten of the twenty leading container terminal operators in the world are

located in NEA, e.g., the Evergreen group (3™, Taiwan), Hanjin (7", South Korea), NYK

(8", Japan), COSCO (9", China), China Shippin‘g (10™ China), OOCL (11", Hong Kong),

MOL (12‘1‘, Japan), K Line (15“‘, Japan), Yang Ming (18“1, Taiwan) and Hyundai (19“‘,

South Korea) (UNCTAD, 2005).
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Table 2.19 Maritime engagement of 20 major trading nations
as of the end of 2004

Country Percentage share of world trade generated,

in terms of value

United States 12.6
Germany 8.8
China 6.2
Japan 5.5
France 4.9
United Kingdom 4.3
Italy 3.7
Netherlands 3.7
Canada 3.2
Belgium 3.2
Hong Kong(China) 2.9
South Korea 2.6
Spain 2.3
Mexico 2.1
Taiwan 1.9
Singapore 1.8
Russian Federation 1.5
Switzerland 1.2
Malaysia 1.2
Sweden 1.2

Source: UNCTAD (2005b)

By means of rankings according to deadweight, major trading nations and the world

leading container terminal operators, NEA can be seen as possessing a leading position in

world production and shipping. Especially noteworthy here is that, due to the fact that the

world’s top six busiest and largest container ports are located in NEA, port competition

and competitiveness have become hot issues in the last ten years.

Xl



2.2.1.2 Definition and estimated changes in liner shipping in Northeast Asia
Due to the reallocation of the shipping network with more focus on the Chinese sea ports,

the patterns in the service provided by shipping companies have changed fundamentally

and are summarized as the following four trends (KMI, 2004).

The first of these is increased direct calling to Chinese ports, including newly emerging

container ports i.e. Dailian, Qingdao and Tianjin etc. The reason why liner shipping
compantes call at these ports is the need for the transport of container cargo volumes

originating from mainland China. On the Trans-Pacific route, the share of Chinese

container cargos increased dramatically from 13.6% in 1993 to 50.3% in 2003.

Consequently, many shipping companies have moved their base to China.

The second i1s service diversification which brought about the introduction of
multipolarized container ports in NEA. The factors affected by it are the rapid growth of
Chinese ports, the emergence of new large container ports and the slowing down of Korean

and Japanese ports. Following these circumstances, more direct calling services are to be

expected.

The third 1s the increase in ‘express service’ between two given ports e.g. the route from

Southern China to Western USA by Evergreen Company and that from China to

Longbeach by Hanjin Shipping Company, and the route from China to Oakland by

Hyundai Merchant Marine (HMM, 2005). These special shipping routes have arisen from

shippers’ requirements for fast service and time reductions in the maritime transport leg.

This service will be increased because many shipping companies consider utilizing new

special routes.
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The final trend is the appearance of market segmentation. This means that shipping
companies’ service is changed from the traditional shipping route- Hong Kong, Taiwan,

Korea and Japan- to a new, divided route- one between Korea and China or that between

Japan and China. By means of this new service, shipping companies will reduce their port

calling and operation costs.

From the above discussion, it can be concluded that liner shipping companies’ service
patterns have exhibited °‘service diversification’ and ‘market segmentation’, which

indicates that ‘the hub and spoke theory’ in the shipping industry is not suitable in NEA at

present.

On the other hand, by using the ultra large container ship in the near future in this region,
shipping companies will reduce the number of calling ports to 2 or 3 which can

accommodate large container vessels and thus develop a sizeable market share. In order to

be designated as a hub port accommodating large vessels, the ports in NEA will face

severe competition. ,

2.2.2 Forecasts for container ports in Northeast Asia

Among the nations in NEA, the most rapidly growing ones are South Korea and China.

These nations were to experience GDP growths of 6% for South Korea and 9.9% for China
in 1991~2000. Interestingly, in terms of container increasing rate, the figure for Northern

China was estimated to increase by 24.1% and by 33.4% for Southern China while for

South Korea, the rate of increase was expected to be 10.1%.
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Table 2.20 Increasing trends in GDP and container cargos in Northeast Asia

GDP rate(%)

container rate(%)

GDP rate(%)

container rate(%o)

GDP

Northern __rate(*e)

China container

rate(%)

GDP

Southern rate(%)

China container

rate(%)

GDP rate(%)

contatner rate(%)

GDP rate(%)

container rate(%)

1991 1992

92 54
88 7.8
38 10
19 36
92 142
260 189
92 142
423 284
51 63
214 302
76 6.8
1.5 35

1993 1994 199§

1996 1

South Korea

997

33 83 89 68 50
85 155 147 92 109
Japan
05 09 1.7 36 1.8
30 103 S4 40 25
China
135 126 105 96 8.8
26.1 328 252 224 183
13 126 105 96 8.8
286 404 266 413 347
Hong Kong
6.1 54 39 45 50
1721 131 74 76 86
Taiwan
65 7.1 64 6.1 6.7
62 37 37 34 51

Source: Ocean Shipping Consultants (2003), UNCTAD (2005)

1998

-6.7
11.2

-1.2
-0.8

7.8

15.9

1.8

38.1

-5.3
-2.3

4.6
-3.8

1999

10.9
10.3

-1.5

2000

9.3

10.5

2.4

12.8

8.0

23.7 345

8.0

364 310

10.4

1.2

3.9
5.7

2001

3.0
3.3

-0.3

7.3

20.8

1.3

19.2

02
3.4

-1.9
4.1

Average

rate

1991-

2001

6.0
10.1

1.4

5.3

9.9

24.1

9.9

334

4.1
9.6

5.6
3.7

Average
rate

1995-2001

5.3
10.0

1.3
4.4

8.4

23.0

8.4

325

3.1
3.4

4.7
22

OSC (2003) has estimated the growth rate of GDP for each nation in NEA until 2015, and

predicts that China will show the fastest growth, followed by Korea and Taiwan.

Korea

Japan

China
Hong Kong

Taiwan

Table 2.21 Estimated rate of increase in GDP

Source: Ocean Shipping Consultants (2003), UNCTAD (2005)

30

2006-2010
Case 1 Case 2

% %
5.3 4.3
2.2 1.1
7.1 6.5
3.5 2.0
4.5 3.5

%o
4.8
2.2
6.7
3.0
4.0

2011-2015
Case 1

%
3.8
1.4
6.0
2.0
3.0

Case 2



Depending on the economic scenarios based on the GDP, OSC (2003) also estimated that

total import and export container throughput in NEA will reach 109.8~117.3 million TEUs

by 2010 and 133.3-146.7 million TEUs by 2015.

Among these throughputs, Korea’s throughputs will be 14.9 million TEUs in 2010 (KMI,

2003). China’s share is estimated to reach 58.6-61.8 million TEUs in 2010 and 74.2~80.4

million TEUs 1n 2015 while Japan’s will be 15.2~17.8 million TEUs in 2010 and

16.7~20.7 million TEUs in 2015 (OSC, 2003).

Table 2.22 Total import and export container throughput forecast for Northeast Asia
Units: million TEUs

2002 2005 2010 2015
Korea 7.4 10.6 14.9 19.0
Japan 12.3 13.5 ~ 14.2 15.2 ~ 17.8 16.7 ~ 20.7
China 29.2 40.5 ~ 41.3 58.6 ~ 61.8 74.2 ~ 80.4
Northem China 7.1 10.3 ~ 10.6 16.0 ~ 17.0 219 ~ 24.1
Southern China 22.1 30.2 ~ 30.7 42.6 ~ 44.8 52.3 ~ 56.3
Hong Kong 11.2 12.2 ~ 124 13.4 ~ 14.7 14.8 ~ 17.1
Taiwan 6.1 6.7 ~ 6.8 7.7 ~ 8.1 8.6 ~ 9.5
Total 66.1 83.5 ~ 85.3 109.8 ~ 117.3 133.3 ~ 146.7

Source: Korea Maritime Institute (2003), Ocean Shipping Consultants (2003)

Transhipment container throughputs will rapidly increase compared to import and export

container cargo volumes. The total transhipment container throughputs in NEA are

expected to reach 34.9~37.5 million TEUs in 2010 and 42.3~46.1 million TEUs in 2015.

Among these throughputs, Korea’s throughputs will be 13.2 million TEUs in 2010 (KMI,
2003) while China’s is estimated at 1.3~1.7 million TEUs in 2010 and 3.2-3.8 million

TEUs 1n 2015. Finally, Japan’s share will be 0.9-1.4 million TEUs in 2010 and 0.9~1.5

million TEUs in 2015 (OSC, 2003).
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Table 2.23 Forecast for transhipment container throughputs in Northcast Asia
Units: million TEUs

2002 2005 2010 2015

Korea 4.2 8.0 13.2 16.2
Japan 0.9 1.0 ~ 1.2 09~ 14 09 ~ 1.5
China 0.2 0.3 ~ 0.5 1.3 ~ 1.7 3.2~ 38
Northern China 0.2 03 ~04 0.6 ~ 0.7 1.1 ~ 1.3
Southern China 0.0 0.0 ~ 0.1 0.7 ~ 1.0 2.1 ~ 2.5
Hong Kong 7.5 94 ~ 9.6 11.3 ~ 125 124 ~ 14.]
Taiwan 5.2 6.4 ~ 6.5 8.2 ~ 8.7 9.6 ~ 10.5
Total 17.6 25.1 ~ 25.8 349 ~ 375 42.3 ~ 46.1

Source: Korea Maritime Institute (2003), Ocean Shipping Consultants (2003)

The total container throughput in NEA is expected to reach 146.7-156.0 million TEUs 1n

2010 and 178.4~194.8 million TEUs 1n 2015.

Among these throughputs, Korea’s will be 29.7 million TEUs in 2010 (KMI, 2003). China

is estimated at 60.2~63.1 million TEUs in 2010 and 77.8~83.8 million TEUs in 2015 while

Japan’s figure are 16.1~19.2 million TEUs and 17.5~22.2 million TEUs for the same time

periods (OSC, 2003). "

Table 2.24 Forecast for total container throughputs in Northeast Asia
(Units: million TEUs

2002 2005 2010 2015
Korea 11.9 10.3 29.7 37.6
Japan 13.1 14.5 ~ 15.3 16.1 ~ 19.2 17.5 ~ 22.2
China 29.3 40.9 ~ 41.6 60.2 ~ 63.1 77.8 ~ 83.8
Northern China 7.2 10.6 ~ 10.9 16.6 ~ 17.7 23.0 ~ 25.4
Southern China 22.1 30.3 ~ 30.7 43.6 ~ 454 54.8 ~ 58.4
Hong Kong 18.7 21.5 ~ 220 24.8 ~ 27.2 27.2 ~ 31.2
Taiwan 11.2 13.1 ~ 13.3 159 ~ 16.8 18.3 ~ 20.0
Total 83.7 109.3 ~ 111.5 146.7 ~ 156.0 178.4 ~ 194.8

Source: Korea Maritime Institute (2003), Ocean Shipping Consultants (2003)

Regarding forecasting container ports’ capacity to demand ratio, in the case of Korea, the

container ports’ capacity will sufter badly if no development is undertaken. In the case of

the ports in Southern and Northern China, it is also estimated that there will be a lack of
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capacity, which is also true for the ports in Hong Kong and Taiwan. However, the rate of

increase for container cargo volumes in Japan is very slow, and, as the facilities available

are already plentiful, no difficulty conceming container facilities there is expected.

Table 2.25 Forecast for container port capacity vs demand ratio
| Units: million TEUs

2002 2003 2004 2005 2010
Korea
Capacity (A) 8.8 11.5 12.8 | 18.9 30.0
Demand (B) 11.9  12.2 . 13.8 19.2 29.7
B/A (%) 135.2 106.1 107..8 101.6 99.0
Japan
Capacity (A) 17.9 19.1 19.8 23.0 26.0
Demand (B) 13.1 13.8 14.2 ~ 14.6 14.5 ~ 15.3 16.1 ~ 19.2
B/A (%) 73.2 72.3 71.7 ~ 73.7 63.0 ~ 66.5 619 ~ 73.8
China
Capacity (A) 31.0 344 384 42.9 55.5
Demand (B) 29.3 334 37.1 ~ 37.5 409 ~ 41.6 60.2 ~ 63.1
B/A (%) 94.5 97.1 96.6 ~ 97.7 95.3 ~ 97.0 108.5 ~ 113.7
Northern China
Capacity (A) 8.2 9.5 11.3 13.2 18.5
Demand (B) 7.2 8.3 95 ~ 96 10.6 ~ 10.9 - 16.6 ~ 17.7
B/A (%) 87.8 87.4 84.0 ~ 85.0 80.3 ~ 82.6 89.8 ~ 95.7
Southern China
Capacity (A) 22.8 24.9 27.1 29.7 37.0
Demand (B) 22.1 25.1 27.6 ~ 279 30.3 ~ 30.7 43.6 ~ 454
B/A (%) 06.8 100.5 101.8 ~ 102.8 101.7 ~ 103.3 117.8 ~ 122.6
Hong Kong
Capacity (A) 18.6 19.1 21.2 21.2 21.2
Demand (B) 18.7 19.8 20.7 ~ 20.9 21.5 ~ 220 24.8 ~ 27.2
B/A (%) 100.5 103.7 97.6 ~ 98.6 101.4 ~ 103.8 116.9 ~ 128.3
Talwan
Capacity (A) 13.8 13.8 13.8 13.8 16.8
Demand (B) 11.2 11.9 12.5 ~ 126 13.1 ~ 133 159 ~ 16.8
B/A (%) 81.2 86.2 90.6 ~ 91.3 94.9 ~ 96.4 94.6 ~ 100.0

Source: Korea Maritime Institute (2003), Ocean Shipping Consultants (2003)

Note: Throughput for 2002 is based on real data while those between 2003 and 2010 are based on
estimated data.
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Due to the rapid increase in their container cargo throughputs, the deficiency of container
port capacity in Chinese ports needs to be estimated. Especially noteworthy in this context
is the case of Shanghai port, which 1s expected to suffer from a shortage of facilities from
year 2005 onwards. In addition, the major container ports in Northern China i.e. Dalian,

Qingdao and Tianjin will experience similar difficulties in the near future.

Table 2.26 Forecast for container throughputs in Northern China
(Units: million TEUs)

Ports 2002 2005 2010 2015
Estimated Sub Total 15.77 23.890 ~ 24.48 37.83 ~ 40.40 50.24 ~ 56.46
container
throughputs Dalian 1.35 1.98~2.02 2.97~3.17 3.97~4.46
(A) Thanjin 2.41 3.58~3.67 5.51~5.88 7.06~7.92
Qingdao 3.40 5.12~5.25 8.13~8.70 11.04~12.47
Shanghai 8.61 13.21~13.54 21.22~22.65 28.17~31.61
Estimated Sub Total 15.80 24.33 35.56 40.96
capacity of
container ports Dalian 1.80 3.30 3.30 3.30
(B) Tianjin 2.40 3.53 5.26 | 5.26
Qingdao 3.60 5.60 9.00 9.00
Shanghat 8.00 11.90 18.00 23.40
Sub Total 0.03 0.44~ (-0.15) (~2.27) ~ (-4.84) (-9.28) ~ (-15.50)
Excess or deficiency
(B-A) Dalian 0.45 1.28~1.32 0.13~0.33 (-0.67) ~ (-1.16)
Tianjin (—0.01) (—0.06) ~ (-0.15) (-0.25) ~ (-0.62) (-1.80) ~ (—2.66)
Qingdao 0.20 0.35~0.48 0.30~0.87 (-2.04) ~ (=3.47)

Shanghai !"0.61) (=1.31) ~ (~1.64) (-3.22) ~ (-4.65) (-4.77) ~ (-8.21)
Source: Ocean Shipping Consultants (2003) |
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2.3 Port Competition in Northeast Asia

The economic boom 1is turning mainland China into the world’s power station, the centre
of the world economy and consumption. As a result, Chinese ports have become new

transhipment and gateway hubs and many Chinese ports are enjoying record throughput

growth (Yap et al., 2003).

After the 1990s, port competition in NEA has become more severe mainly for three
reasons. The first major change 1s connected with the Great Hanshin earthquake, which
damaged Kobe in 1995, the full repairs for which required over two years to complete.
Prior to 1995, Kobe had been ranked sixth among container ports worldwide, but in 1997 it
plunged down to the 17" position (Chang, 2000). During the repair period, Busan and

Kaohsiung expanded their facilities and absorbed the transhipment container traffic Kobe
could not deal with. Secondly, Korean ports have shown a low increase in container traffic

and have been losing transhipment cargo volume to competition from the Chinese ports.
Yap and Lam (2006) claimed that ‘The 1990s had seen Japanese ports lose the bulk of
their transhipment traffic to Hong Kong, Kaohsiung and Busan. The first decade of the

21st century might witness Kaohsiung and Busan losing the bulk of their transhipment

traffic to mainland Chinese ports’. Thirdly, Chinese ports have undergone dramatic

development. In the near the future, several new emerging Chinese ports such as Dalian,

Qingdao, Tianjin, Shanghai and Shenzhen will threaten the neighbouring container ports in

the competition for hub port position.

2.3.1 Strategic positions of container ports in each nation in Northeast Asia

According to KMI (2004), who analysed NEA’s sea ports, including their strategic

positions, in the first half of the 1980s, the average market share of Hong Kong, Kobe,

Kaohsiung, Yokohama, Keelung, Busan and Tokyo was 4.8% and indicated ‘a cash cow’
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situation. However, in spite of the high rate of increase, the Chinese container ports’
market share was lower-than 1%. In the latter half, Singapore appeared in the ‘star’
position, with 18.5% average container traffic growth and Busan had overtaken Yokohama

and Keelung. Moreover, the Japanese ports’ market share had decreased from 14.8% to

9.9% while the Chinese had increased by 20% annually.

In the first half of the 1990s, Hong Kong shared pole position with Singapore. Busan also

overtook Kobe and Tokyo which plummeted. In the latter half, Busan grew rapidly while

Keelung and other Japanese ports waned. Meanwhile, Shanghai had shown high growth

rates of container traffic and had a 3.8% market share.

To synthesize the above, Singapore (in the 1980s), Hong Kong (in the early 1990s) and

Busan (in the latter half of 1990s) predominated. On this aspect, Yap and Lam (2006)
argue that Hong Kong and Busan have been the beneficiaries from the inter-port

competition in the region for the past three decades.

2.3.2 Competition among ports in Korea and China

In NEA, severe port competition is expected to occur between Korea and China. This

section deals with the recent competition phenomena between these two countries.

Direct callings by Maersk, P&O Nedlloyd in ports including Qingdao, Tianjin and Dalian

have indirect implications for the importance of ports in Central and Northern China. This

trend has motivated China to carry out large scale port development.

In addition good conditions for investment provided by China's open door policy have

induced many foreign shipping companies and terminal operators to locate their operations'
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there. This situation is sufficiently striking to have captivated the attention of Korea’s ports

and government, in direct competition with China.

Figure 2.1 Major shipping companies calling directly at ports in northern China
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Source: Redrawn by author from figures published by KMI (2003)

The overall status of direct calling by major shipping companies in Northern China and

Korea 1s illustrated in Tables 2.27 and 2.28.
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Table 2.27 Shipping companies making direct calls (US bound
Shipping Companies Vessd (TEL) Ningbo Steanghua Qingtao Dalian Tianjin HongKong Busan Kwangyang
APL/Hyundai/MOL 2885 o o
3298 o o
4469 0 o o
6479 o 0 o
China Shipping 3090 o o
CMA-CGMP&O Nedlloyd 3438 o o o
CAN-CGM Norasia(Wallem 3966 O o 0
COSCO 2868 o o) o) o
3560 o O
COSCO/Hanjin/KL/Yang 4000 o o 0
Ming 3400 o 0
CSAV(Wallem 3800-4000 o o 0
Evergreen/L. Triestino 1672 o o o
2728 o o
Hanjin 3000 o o o o)
Hapag/NYK/OOCL 2888 0
P&O Nedlloyd 3832 o o o 0
2058 o o o 0
KL/Yang Ming 5598 o 0 o
3332 o o
Maersk Sealand 2816 o o o o o
MSC 4329 o o o
Sinotrans 2523 0 o o
Zim(GMK) 2912 o o
Source: Ocean Shipping Consultants (2003).
Table 2.28 Shipping companies making direct calls (Europe bound
Shipping Companies Vessd(TEU)  Ningbo Swngwi Qg Dalian  Tianjin  Kaohsiung  Busan  Kwangyang
APL/Hyundai/MOL 5094 O
China Shipping 3771 O O
CAN-CGM(Ben) 6510 O O
/Norasia(Wallem) 415) o o o o
COSCO 5299 O O O
Evergreen/ L. Triestino 5616 O o o
Hanjin/Senator 5000 O
5000 O O O O
Hapag/MISC/NYK/OOCL 5670 O 0 o
/P&O Nedlloyd 7051 O
KL/Yang Ming 5598 . o
Maersk Sealand 6128 O 0 0 0
MSC 6737 O O O 0
CAN-CGM(Ben) 4226 ® ®
/Norasia( Wallem)
COSCO/KL/Yang Ming 3359 o
Evergreen/L. Triestino 2899 O o
2899 O O 0
Hanjin/Senator 2700 O O
Hapag/MISC/NYK/OOCL 4511 o o
/P& O Nedlloyd
MSC 3169 o
3169 O O O
ZIM(GMK 2679 O O
PIL 2601 o O ® O

Source: Ocean Shipping Consultants (2003).
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Due to the changing environment, the traditional main trunk route; Europe- Singapore-
Hong Kong- Taiwan(Kaohsiung, Keelung)- Korea(Busan, Kwangyang)- Japan(Kobe,
Yokohama)- America, has diversified to incorporate several special routes including
Chinese ports.

Figure 2.2 Changes in traditional main trunk routes

America | I
1

Traditional Main

Trunk Route

Diversified New
Shipping Route

Maersk - Sealand
6.000TEU 9ships

CMA-CGM/China sl:ippin;:
2. 500TEU Sships |
Source: Redrawn by author from figures published by KMI (2003)

Note: B(Busan), D(Dahian), GY(Gwangyang), HK(Hong Kong), JA(Japan), K(Kaohsiung), KB(Kobe),
KO(Korea), KY(Kwangyang), LA(Los Angeles), O(Oakland), Q(Qingdao), S(Shanghai).
SP(Singapore), T(Tianjin), TW(Taiwan), X(Xingang), Y(Yokohama)

From Korea's perspective, this means losing many feeder cargoes, because up to now the

ports in Northern China have usually used Korean ports for feeder services.
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Figure 2.3 Feeder cargoes in Korean Ports (China Shipping-USA)
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Source: Redrawn by author from figures published by KMI (2003)

Figure 2.4 Feeder cargoes in Korean Ports (MSC-USA)
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Source: Redrawn by author from figures published by KMI (2003)
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Therefore, Korea’s container ports are confronted with severe competition from both world

top-class container ports such as Hong Kong and newly emerging container ports including

those in Northern China.

2.3.3. Strategies utilized by each nation

To become a logistical hub and take the pole position in NEA, each nation’s government

focuses on various strategies. Regarding the political risks to East Asian seaports, Tsai and
Su (2005, p. 297) argued that “micro-risks were considered to be more significant than

macro risks in affecting business environments. In other words, the carrier enterprises

were more sensitive to the governments’ port development and management practices than
the nations’ integrated political and economics conditions”. According to their results, this
section deals with the plans and strategies for development each of the government 1n

question has.

2.3.3.1 Port strategies in Korea

South Korea enjoys a favourable geographical location for logistics flow. For example, on
the one hand, the newly-built Incheon International Airport connects to 43 cities with
populations of over 1 million people within a three-hour flight radius (Journal of

Commerce, 2003). On the other hand, Busan port was the world's fifth-largest container

port in 2004 while third-largest in 2003. In this respect, the Korean government has

devised strategies for the Korean peninsula to become a logistics hub consisting of a

transhipment hub and a distribution centre.

With regard to sea ports, the Korean government has produced a plan to make the two

ports, Busan and Kwangyang, world hub logistics centres by means of constructing berths,

their infra and super structure, and hinterlands etc (Han, 2004).
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Table 2.29 Development Plans for Container Ports

New Busan Port (1995 ~ 2011) Kwangyang Port (1987 ~ 2011)
Berth 30 33
Capacity 8.04 million TEU 9.13 million TEU
Cost(US 3) 8.5 Billion 7.3 Billion
Investors Private sector, Korea Container Terminal Authority,
Korea Container Terminal Authority, Government sector

Government sector

Source: Ministry of Marine Affairs and Fishernies, 2003

Busan Port, seeking to become a Pacific Hub of the 21st Century by 2011, is investing US
$ 8.5 billion to construct 30 berths in the container port in Kadukdo, south-west of Busan

(Ministry of Marntime Affairs and Fisheries, 2003).

Table 2.30 Development Schedule for New Busan Port

[tems Schedules

Total 30 berths) 1995~2011
- Phase 1-1 container berth(6 berths) - Planning: 2001, Completion: 2006, Opening: 2007
- Phase 1-2 container berth(3 berths) - Planning: 2000, Beginning: 2004, Completion: 2008, Opening: 2008
- Multi-Purpose berth(1 berth) - Beginning: 2002, Completion: 2007, Opening: 2008 |
- Phase 2-1 container berth(3 berths) . =Planning: 2003, Beginning: 2004, Completion: 2008, Opening: 2009
- Phase 2-2 container berth(3 berths) - Planning: 2003, Beginning: 2004, Completion: 2008, Opening: 2009
- Phase 2-3 container berth(4 berths) - Planning: 2004, Beginning: 2005, Completion: 2009, Opening: 2010
- Phase 2-4 container berth(5 berths) - Planning: 2005, Beginning: 2006, Completion: 2010, Opening: 2011
- Phase 2-5 container berth(5 berths) - Planning: 20035, Beginning: 2006, Completion: 2011 Opentng: 2012

Source: Ministry of Marine Affairs and Fishenies, 2003, 12.

By 2011, Kwangwang Port 1s to invest US$ 7.3 billion in the construction of 33 berths and

related structures.

Table 2.31 Development Schedule for Kwangyang Port

Items Schedules

Total 33 berths 1987~2011
- Phase 1 container berth(4 berths) - Planning: 1985, Completion: 1987, Opening: 1998
- Phase 2-1 container berth(4 berths) - Planning: 1996, Completion: 2001, Opening: 2002
- Phase 2-2 container berth(4 berths) - Planning: 1999, Completion: 2003, Opening: 2004
- Phase 3-1 container berth(4 berths) - Planning: 2001, Beginning: 2002, Completion: 2006, Opening: 2007
- Phase 3-2 container berth(3 berths) - Planning: 2002, Beginning: 2003, Completion: 2008, Opening: 2009
- Phase 3-3 container berth(5 berths) - Planning: 2003, Beginning: 2004, Completion: 2009, Opening: 20010
- Phase 3-4 container berth($ berths) - Planning: 2004, Beginning: 2005, Completion: 2010, Opening: 2011
- Phase 3-5 container berth(4 berths) - Planning: 20035, Beginning: 2006, Completion: 2011, Opening: 2012

Source: Ministry of Marine Affairs and Fisheries, 2003, 12.

Besides the development plans for the two mega-hub-ports, US$ 38.1 billion will be

invested in medium sized container port development in Korea, signalling stronger

42



container port competition between Korea and China. To enhance an efficient port network,

the Korean government has plans in place to connect Busan and Kwangyang to small and

medium container ports, e.g., Incheon and Pyeongtaek. The overall forecast for container

port traffic in Korea is illustrated in Table 2.32.

Total

Busan

Kwang
-yang

Incheon

Pyeong
-tack

Others

Import

Export

Coastal
Sub total
Import

Export

x

Coastal

Sub total
Import

Export

%

Coastal

Sub total
Import
Export

Coastal

Sub total

Import

Export

R

Coastal

Sub total
Import

Export

L

Coastal

Sub total

Table 2.32 Forecast for container traffic in Korea
(Unit: Thousand TEUs)

1597

2,306
2,405
386
178
5,475
1,993
2,136

386
97

4812
10

9

0
0
19

238
195

433

19

19

63

65
0
6

136

1998

2,507
2,651
634

310
6,102

2,154
2,385
634
138

5,311
35

24

0
9

68
241

161

402

68

68

77

81
0
30
208

1999

2,852
2,895
932
293
6,974
2,272
2,406
848
129

5,655
235

198
14
8

455

252
195

447

455

455

93

96

70

31
290

2000

4,428
3,225
1,264
274
9,191
2,484

2551
1232
116

6,383
302

317
32
27

678

274
210

484

678
]
0
0

679
1,367

147
0

3

1,517

2001

3,306
3,285
3,111
289
9,991
2,497
2,514
2,943
119
8,073

333

344

166
44

887
308

229

338
887

11

10

0
908

157

188
l
1
347

Source: Ministry of Marine Affairs and Fisheries, 2003, 12.
Note: Estimated values from 2006, where * stands for transhipment
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2002

3,645
3,710
4205
329
11,889
2,729
2,792
3,888
44

9,453
367

396
314
48
1,125

359

292

653
1,125

34
32

1,191
156

198
0
120
474

2006

5,119

5,455

8,005
687

19,266
2,731

2,924

5,203
236

11,094

1,230

1,270

2,242

108
4,850

358

290

560
1,208

4,850

102
149

54
5,155

698

822

2011

71214
7,650
13,176
1,628
29,668
3,075

3,269
7,246
448

14,038
2,154

2,185
4,612
366
9,317

6635

575
1,318
2,558
9,317
122
208
84
9,731

1198

1413
0

88

20135

9218
9,749
16,181
2,418
37,566
4,067

4,208
8,415
666

17,356
2,489

2,735
6,391
543
12,158

935

825
1,375
3,135
12,158

153

249

164
12,724

1574

1732
0

175

2020

12,396
13,035
20,928
3,966
50,325
5,458
5,672
10,464
1,094
22,688

3,354

3,697
8,999
889
16,939

1,194
1,043
1,463
3,702

16,939

205
332

225
17,701

2185

2291



2.3.3.2 Port strategies in China

Regarding the first milestone in the Chinese logistics industry, Zhang (2002, p22)
summarized that ‘China’s ministry of communications (MOC) released a memorandum on
several viewpoints on accelerating the development of the logistics sector in March 2001
e.g. urge cargo carriers to expand their services to the logistics area, encourage
liberalization across the entire field, call for joint ventures between domestic and foreign

players and call for provincial governments to reduce regional trade barriers within WTO

commitments’.

Zhu (2004, p117) noted that ‘the state economy and trade department (STEP) initiated the
logistics standard project and the state technology department decided to make ‘e-

commerce and modern logistics’ in 2002 as the important points .

Along with the above efforts, the Chinese government has created more logistics
infrastructure and built 73,000 kilometers of national railways, 179,600 kilometers of roads,
12,200 kilometers of internal canal routes and 600 deepwater berths at seaports on the
coast. The recent emergence of three major areas i.e. Bohai Sea, Yangtze River Delta

(YRD), and Pearl River Delta have brought about more importance to logistics, finally

causing logistics to be listed as a key sector in China’s 10th Five-Year Plan.

However, Wang et al. (2004, p240) listed the following as the problems affecting Chinese

container ports.

1) Inadequate physical infrastructure, including a weak multimodal inland network.

2) Inadequate deep-water ports by international standards.

3) Heavy bureaucratic redundancy.

4 4



4) Weak and ambiguous legal framework, including customs burcaucracy.

5) Lack of a healthy competitive and innovative environment in port and shipping

industries.

6) Strong political culture of localism as resisting change.

According to Wang and Slack (2004, p3 64), to solve the problematic issues concerning sea

ports, the Ministry of Communication (MOC) has considered a ‘rational’ re-allocation of

port activities as discussed in the following.

Shanghai should be the container hub port which has
1) The role of the international gateway and regional gateway of YRD,

2) The distribution and logistics centre for all cargoes generated or designated in and

around Shanghai, ;

3) The ocean-going transhipment hub for the large container vessels.

This means that all feeder service near the YRD should use Shanghai instead of Hong
Kong, Busan or Kobe, and all the other ports, including Ningbo and Nanjing, should be

regarded as secondary centres. Recently, Shanghai has invested in the second phase of its

multi-billion dollar Yangshan container port project to a consortium including Hutchison,

Cosco and APM terminals (Journal of Commerce, 2005).

According to Goh and Ling (2003), the MOC has suggested long-term plans for water
transport development from 2001 to 2040, in which the building of another 135 deep-water
berth and container handling capacity with 16.5 million TEUs is scheduled by 2010, When

the project 1s finished, the final number of deep-water berths will total 1,100, of which 40

per cent will be able to handle vessel loads of in excess of 30,000 tons.
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Ocean Shipping Consultants (2003) estimated that the world trade cargo volumeshwill be
620 million TEUs in the year 2015. Of these cargoes, Northeast Asia and Southeast Asia
will handle 184.7 million and 110.2 million TEUs respectively. The ports in Southern and
Northern China, although hampered by limited water depth and lack of port facilities, are

expected to grow rapidly. This situation is illustrated in more detail Table 2.33.

Table 2.33 Estimated container throughputs in China’s major ports
' Unit: Thousand TEUs per annum

2001 2004 2007 2010

Northem China 6800 11 325 15 340 18 460
Tianjin 2 000 3150 4 240 5 260

Qingdao 2 600 4 800 7400 9 500

Dalian 1 800 2975 3300 3300

Others 400 400 400 400

Sourthern China 21210 27 088 33 894 37 044
Shanghai 6 300 7 500 8 300 9 100

Yangshan 0 0 1 000 2 500

Ningbo 1 200 1 950 2 600 3250

Fuzhou 450 800 800 800

Xiamen 1 500 2 400 2 400 2 400

Yantian 3 000 3 500 5 000 5 000

Shekou 1 300 2 100 2 900 2 900

Chiwan 2 100 2 800 2 800 2 800

Guangzhou 1 800 1 800 2 500 2 500

H.Delta Ports 1350 1350 1350 1350

Others 2210 2 888 4 244 4 444

Source; Ocean Shipping Consultants(2003).

2.3.3.3 Port strategies in Japan

Doi et al. (2001, p187) summarized port development plans in Japan as follows:

The Ministry of Transport established the programs of the Ninth Seven-year Port

Development Plan in line with the long-term policy in 1995. As part of the programs, high-

standard container terminals will be also developed at eight subsidiary gateway ports

selected out of the twenty regional main ports. Improvement of port service quality and the

introduction of advanced information systems will also be carried out.
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Terada (2002) provided an analysis according to which investment had been focused on
several container ports such as Tokyo Bay and Osaka Bay so as to keep pace with the rapid

developments in containerization. According to her research, Japanese port planning had

proceeded from ‘draft master plans for each port authority’ to ‘local port committees’, and

a ‘central port committee in Ministry 6f Transport (MOT) in that order.

However, in preparation for ever-increasing containership size and re-location of hub ports,

the Japanese government has a new strategy, called ‘concentration on a few major ports’

replacing of the above mentioned procedures from 2002. Furthermore, in 2003, they

started a project consisting of the establishment of an integration system of port logistics

information. Table 2.34 1llustrates the major development plans for Japanese sea ports.

Table 2.34 Major development plans for Japanese sea ports

Ports Projects Length of berth Capacity Estimated
(m) (millionTEUs) completion
Yokohama Minami Honmoku: Terminal no. 3 700 0.85 2010
Terminal no. 4 700 0.85 2015
Tokyo No. 4 Container complex: Phase 1 600 040 2005
Kobe Rokko Island:
2 berths of feeder ship 700 0.60 2006
Nagoya Nabeta berth 350 0.30 2005
Kitakyushu Hibikinada
2 berths for mother vessel 650 0.35 2007
2 berths for mother vessel 650 0.35 2010
1 berths for feeder vessel 170 0.05 2010
2 berths for mother vessel 650 0.35 2015
2 berths for mother vessel 650 0.35 2020 -
1 berths for feeder vessel 170 0.05 2020
Hakata [sland City:
3 berths for mother vessel 930 0.80 2005

Source: Ocean Shipping Consultants (2003)

The total container throughputs at the major ports in Japan will be TEU 25.9 million in

2010, of which Yokohama with TEU 6 million and Tokyo and Kobe with 3.6 and 4 million

TEU respectively (OCS, 2003).
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Table 2.35 Estimated container throughputs in Japan’s major ports
Unit: Thousand TEUs per annum)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Total 17,110 17,888 19,088 19,788 22,994 23,894 24,544 24,544 24,544 25,994
Yokohama 3,650 3,900 4,300 4,300 5,150 5,150 5,150 5,150 5,150 6,000

Tokyo 3,000 3,000 3,250 3,250 3,650 3,650 3,650 3,650 3,650 3,650
Kobe 2,700 3,100 2,600 3,300 3,300 4,000 4,000 4,000 4,000 4,000
Nagoya 2,050 2,050 2,050 2,050 2350 2,350 2,350 2,350 2,350 2,350
Osaka 2400 2400 2,400 2400 2400 2400 2400 2,400 2,400 2,400
Hakata 600 600 600 600 1,400 1,400 1,400 1,400 1,400 1,400

Kitakyushu 500 500 1,000 1,000 1,000 1,000 1,350 1,350 1,350 1,750
Others 2210 2338 2,888 2888 3,744 3944 4244 4244 4244 4,444

Source: Ocean Shipping Consultants (2003)

2.3.3.4 Strategies for Taiwanese ports

The Taiwanese government.has designed a plan aimed at ‘an Asta-Pacific regional
operation centre’, especially focusing on the industries of logistics, financing and
manufacturing. Furthermore, using the country’s geographical advantages, they hope to
become a global logistics centre. To achieve this goal, they devised a ‘global logistics

development plan’. The plan involves the construction of a new sea port terminal in

Kaohsiﬁng and Teipe1r which could accommodate 15,000 TEU containerships as shown in

Table 2.36.

Table 2.36 Major development plans for Taiwanese sea ports

Kaohsiung Taipei
Length of berth 1,500 2,355
(m)
Number of berth 4 7
Capacity 1.6 2.8
million TEUs
Draft 16 15.5
m
Area 74.8 044
(ha)
Estimated completion 2009 2014
Construction method BOT BOT
(years 50 50
Total cost 377 629
(million US$) |
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Due to the development in the neighbouring countries such as Thailand and the Philippines
and the recent improved relations with mainland China, the container throughputs in
Kaohsiung increased from 3.9 million TEUs in 1991 to 7.4 TEUs in 2000. According to
the OSC (2003), the total container throughputs in the major ports in Taiwan are estimated

to reach 16.8 million TEU in 2010, of which Kaohsiung’s will be 12 million TEU, and

Keelung and Taichung will obtain 2.5 and 1.3 million TEUs respectively.

Table 2.37 Estimated container throughputs in Taiwan’s major ports
Unit: Thousand TEUs per annum

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Total 13,800 13,800 13,800 13,800 13,800 14,550 15,550 16,300 16,800 16,800
Kaohsiung 10,000 10,000 10,000 10,000 10,000 10,500 11,000 11,500 12,000 12,000
Keelung 2,500 2,500 2,500 2,500 2,500 2500 2500 2,500 2,500 2,500
Taichung 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300
Tamsui(Taiper) 0 -0 0 0 0 250 750 1,000 1,000 1,000

Source: Ocean Shipping Consultants (2003)

2.4 Problematic Issues and Research Direction

To summarnze the above sections, the following results and issues emerged.

Firstly, although severe port competition has occurred in NEA, only a few limited studies

have been carried out on this theme in this region. More specifically, in most of the

previous research, which has dealt with the regions of Europe and USA, the analyses have

been rather general in terms of very few factors having been utilised.

Moreover, their targeted area was rather broad and sometimes out of the range of port
competition. On the other hand, some studies only focused on a very limited number of

ports even though there were other ports in competition near the ports

selected.
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Secondly, no exact definition of port competition and competitiveness for ports located in

NEA exists.

Thirdly, to improve container port competitiveness, each nation concerned has adopted

complex port strategies. Among these, an extremely small number of factors can be

expressed in quantitative data, while many of them have qualitative charactenstics.
Furthermore, these qualitative factors are extracted from expert knowledge and decision

makers’ perceptions. With regard to this issue, a suitable methodology is needed and this

will be further investigated in the following Chapters.



CHAPTER 3

Container Port Competitiveness: Literature Review and
Definition

The role of sea ports has changed from the traditional sea and land interface to that of
value added logistics (UNCTAD, 2004). Various strategies have been introduced to

improve profits and attract port throughputs. Shipping companies, which usually interact
with ports as customers, have always chosen the most efficient ports and services, and also

concentrated on a limited number of ports due to scale economics. For these reasons, port
competitiveness has concerned stakeholders with port-related interests. In this Chapter, key

factors intluencing container port competitiveness will be drawn out through a literature

review and they will provide the foundation for further analysis. After the introduction, in
~the first section, thorough reviews of port competitiveness are provided. This section
covers six aspects. The first and the second deal with port competition and selectidn,
examining the stakeholders’ various views. In the third and fourth, port efficiency and port
performance are investigated. In the fifth, determinants for port service are discussed

before the sixth discusses other relevant port-related issues. In the second section, the

conceptualisation of port competitiveness will be obtained by means of using the reviews

from the first section.

Regarding port competitiveness, Haezendonck and Notteboom (2002) argued that it is not
determined only by port related components but also decided by a combination of elements

including logistics chain concepts. In this respect, the definition and the selection of the

determinants of port competitiveness are becoming problematic.

When investigating key influential factors for port competitiveness, Fleming and Baird
(1999) focused on the UK, the USA and northwestern Europe. They found that port
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competitiveness has béen impacted on by six sets of key influences, of which the following

are the suggested major ones (Fleming and Baird, 1999, p.389)

Port tradition and organization

o In cities where there has been a long tradition of high-level political support for
port expansion projects this, therefore, gives rise to a culture supporting constant
port improvement.

Port accessibility by land and sea

o Accessibility may be further enhanced through natural advantages such as deep
water channels and sheltered location. On the landside, direct connections to

highways, rail and inland navigation systems will further benefit a port.
State aid and its influence on port costs

o The greater the state aid, then the lower will be port costs.
Port productivity

o Productivity can be affected by a number of factors i.e. the level of technology used
in cargo handling and information management, labour practices and extent of

training, labour costs and, the amount of land available for stacking and quay
length for berthing vessels.

Port selection preferences of carriers

o Carriers and shippers are showing less loyalty to specific ports and easily move
their traffic over routes which offer the best outcomes in terms of their preferences.
Comparative locational advantage

o The relative geographic location of the port i.e. centres of production and

consumption, and major trade lanes and their intersections, is an important
consideration.

Kent and Ashar (2001) suggested a conceptual framework for monitoring port
competitiveness. They were attempting to introduce different aspects of the competitive

setting of a sea port, and concluded that it can be seen as consisting of the following four

options (Kent and Ashar, 2001, p.34).

Transportation Options

® the competitiveness of the country's entire port inland transport system in terms of
total system costs

Operational Performance

e the competitiveness of each port in terms of availability and level of cargo handling
services

Tariff Comparison

* the competitiveness of each port in terms of its level of charges (costs)
Financial Performance

* the competitiveness of each port, in terms of its overall profitability
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More recently, Tongzon and Heng (20035, p.409) analysed how competitive advantage can

be maintained and retained. They argued that private sector participation in a sea port can
optimize its operational efficiency, and through increased efficiency, the port can obtain

competitive advantage. The important factors and definitions determining port

competitiveness suggested by them were the following.

Port operation efficiency level

o The level of efficiency can represent how quickly containers are handled and how
quickly vessels are turned around at ports. The higher the efficiency level of a port

or terminal operation, the more port users are likely to choose it as their port of
call, which, in turn, will make the port gain more market shares.
Port cargo handling charges

o A port with a lower charge is more competitive than its rivals, holding other factors
constant. Since cargo handling services are the most important for port users in

terms of total charges, these charges significantly affect a port’s competitive
position.

Reliability
. ® Reliability means a steady and predictable performance adapted to shipping lines’

schedules. If a port authority or port operator always causes delays during
operations due to strikes, equipment breakdown, weather, etc, shipping companies

and shippers will suffer huge losses due to these kinds of unreliability.
Port selection preferences of carriers and shippers

o Carriers and shippers are showing less loyalty to specific ports. Ports face the
constant risk of losing important clients because the client has rearranged its

service networks or has engaged in new partnerships with other carriers in terms
of port selection preferences.

The depth of the navigation channel

o Insufficient water depths in access channels and port basins prevent some ports
from being a Transhipment centre.

Adaptability to the changing market environment

o A successful port must constantly be prepared to adopt new roles in order to cope
with the changing market environment

Landside accessibility

o New remote coastal terminals with good landside connections, and ports

strategically located close to the main global trade lanes, increasingly offer
carriers and shippers a more appropriate option.

Product (service) differentiation

o A differentiation strategy aims at providing specific port services in market niches

distinct from those provided by other ports, offering greater value to the port users.
This is so-called economies of scope.

To summarize, studies of port competitiveness comprise six categories 1.e. port
competition, port efficiency, port performance, port selection, port service and other

related issues. Fuller reviews are provided in the following sections detailing the

characteristics of each category.



3.1 Port Competition

Because it involves various stakeholders with conflicting interests, an unequivocal
definition of port competition 1s very difficult (Voorde and Winkelmans, 2002). However,
competition between seaports 1s becoming fierce owing to the process of shipping

companies forming strategic alliances, the reduction of their port calls, the enlargement of

their vessels and the increased requirements to port service providers. As a consequence of

this pressure, many ports have been forced to establish new strategies for competing with

their nivals (Perez-Labajos and Blanco, 2004).

Voorde and Winkelmans (2002, p.11) argued that when defining port competition, every

aspect relevant to ports and competition needs to be included, and provided the following

definition:

“Sea port competition refers to competition between port undertakings, or as the case may
be, terminal operators in relation to specific transactions. Each operator is driven by the
objective to achieve maximum growth in relation to goods handling, in terms of value

added or otherwise. Port competition is influenced by (1) specific demand from consumers,

(2) specific factors of production, (3) supporting industries connected with each operator,

and (4) the specific competencies of each operator and their rivals. Finally, port
competition is also affected by port authorities and other public bodies”,

Meanwhile, Veldman and Buckmann (2003) used two major factors for analysing port

competition and choice 1.e. cost and quality of service. They concluded that a large amount

of competition existed in the Antwerp-Hamburg range because there were many
alternative routings which could be chosen by the customer, and great overlap between the

hinterlands of sea ports. These factors were (Veldman and Buckmann, 2003, p.10):

Cost factor

o The costs of transporting a container between the stack in a seaport and the centre
of a hinterland region

Service factor
e Frequency of service
o Quality of service
o Probability of choosing a route



Perez-Labajos and Blanco (2004) stated that nowadays commercial sca ports have been
losing the ‘loyalty’ of their traffic and have to establish new strategies for securing
customer loyalty. In this respect, they suggested two important factor groups i.e. one
concermned with commercial factors and the other dealing with technological factors. They

argued that the former consisted of the level of infrastructure, transport networks, logistics

services, level of port operation, regulanty of services and differentiation of prices and/or
quality. On the other hand, the technological factor e.g. electronic data interchange (EDI),

vessel traffic system (VTS) and geographic information system (GIS) was needed to help

information flows between the relevant activities.

Very interestingly, Ohashia et al. (2005) claimed that suggesting meaningful results for

airport competition had been problematic because there had been a limited number of
studies available and very few empirical. They referenced sea port competition factors and

suggested two major factors i.e. cost and service quality, already discussed above in

connection with Veldman and Buckmann (2003). Their detailed definitions are as follows

(Ohashia et al., 2005, p.151).

Cost factor
e Port charge

e (Cargo transport cost
Service quality factor(time cost)

Cruising/flight time

Loading and unloading time

Customs clearance and other processing time
Waiting time for the next available flight

In the above three studies, multi-dimensional factors were used for evaluating port

competition. However, the following researchers have introduced a single or simple

measure for calculating the competition phenomenon.
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Rimmer (1998) argued that port competition and/or selection were closely related to the

ports’ location and throughput. These factors, in tum, affected direct port calls of shipping

companies.

Regarding port calls by shipping companies, Robinson (1998) suggested that a more
complex hierarchical port network needed to be produced. He used port calls as an

evaluation factor of port competition i.e. mega-terminals have over twenty daily calls,

second order ports between ten and twenty, and finally third order ports less than ten.

McCalla (1999) claimed that concentration of port service was the most effective way to

keep and attract port traffic. He emphasised the fact that the right responses such as an

increasing number of terminals and cranes, could meet the demands of shipping companies.

Chang (2000) noted that Transhipment and intermodal cargo were the crucial factors to
improve port competition. He concluded that transhipment cargoes made container ports

increasingly larger, even to such an extent as Hong Kong and Singapore, and also insisted
that “Tacoma’s success in attracting SeaLand shipping line from neighbouring Seattle is

due to better access to intermodal facilities”(Chang , 2000, p54).

Fung (2001, p.4) also emphasised the importance of transhipment cargos for port

competition. He stated that the biggest beneficiaries from transhipment cargoes were Hong

Kong and Singapore.

“Since the late 1980s, the rising domestic production cost in Japan and in other newly
industrialized economies (NIEs) in Asia, namely Taiwan, South Korea, Hong Kong and
Singapore, has forced manufacturers in these economies to move their operations into
neighbouring low-cost regions, such as China, Thailand, Indonesia, Malaysia and the
Philippines. However, the port facilities in those low-cost regions are not sufficient to cope
with the large volume of exports and imports. Consequently, the manufacturers have to
tranship their products and materials through major ports in East and Southeast Asia”.



Heaver et-al. (2001) proposed two critical factors i.e. port location and network strategics
which are regarded as very influential for port competition. They argued that when ports
were located in a prime location, they could have an advantage in the negotiating stage

with their customers. They also stressed the importance of network strategies as follows

(Heaver et al., 2001, p.300):

“Initially, such new competitors may not pose much of a threat, but some gain a critical

mass of traffic and establish effective hinterland connections. Monitoring the effectiveness

of new ports requires careful attention to the success of their network strategies, even at
the level of agencies and forwarding firms”.

From a different point of view, Song (2002) analyzed the administrative and ownership

structures of ports. He found that the Hutchison Port Holdings Group had largely invested

in Hohg Kong, although they were also active in the private sector in Shenzhen port, which

actually was a rival of the former. He summarized that competition and co-operation
occurred at the same time in special regions and, therefore, the terminal operators there

needed to adopt two-sided strategies to deal with both situations, so-called co-opetition

(Song, 2003).

Along the same lines as Rimmer (1998), Yap and Lam (2006), in an attempt to unveil the

competition dynamics in East Asia container ports, used container throughput as a factor of

competition.

3.2 Port Selection

In this section, studies published after 2000 were thoroughly analysed, and more detailed

reviews will be provided in Section 3.8.

With regard to port selection, Lirn ef al. (2003) investigated the transhipment port selection

criteria and sub-critenia. They identified 47 rélevant criteria through a literature review, and
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grouped these into four and 16 sub-criteria using the Delphi technique, in which opinions

were asked for from 10 experts on the shipping industry. Suggested major factors were as

follows (Lirn et al., 2003, p.240):

1) Port’s basic physical characteristics
o Infrastructure improvement
o Port facilities and equipment
o Convenience of inter-modal link

o Size of marshalling yard and container yard
2) Port’s geographical location

o Closeness to import/export consumption areas
e Closeness to main navigation route
e Proximity of feeder ports

e Proximity of competing ports and modes
3) Port’s management

o Port administration and customs regulation
o Berthing delay and loading/discharging rate

o Port safety and terminal security
4) Carriers’ cost perspective

o Carrier’s loading/discharging cost
e Ownership of the port and terminal
o Privileged terms to the carriers

e Government levy and duty

After another round of Delphi technique in 2004, they reduced the criteria from 16 to 12 so
as to improve the clarity and consistency of the questionnaire (Lim et al., 2004). The final

higheét importance weights using the AHP method suggested were ‘handling cost of

containers’, ‘proximity to main navigation routes’, ‘proximity to import/export areas’,

‘basic infrastructure condition’ and ‘existing feeder network’.

Nir et al. (2003) analysed port choice behaviour from the shipper’s perspective in Taiwan.
They used four variables 1.e. travel time, travel cost, route and frequency in a linear

multiple port choice model to select competitive ports, and suggested that travel time and

cost are the most significant variables.
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In addition to the study by Nir et al. (2003), Tiwari et al. (2003) examined the shippers’
port and carrier selection problem using a discrete choice model. From the literature

reviews, they proposed 1n broad terms that the influential determinants for the selection of

sea port, shipping line and shipper were the following (Tiwari et al., 2003, p.32):

1) Port characteristics
o Ship calls
Total TEU handled at the port

Number of berths
Number of cranes

Water depth
Routes offered
Usage factor

e Portand loading charges
2) Shipping line characteristics

o Total TEU handled during the year

o Fleetsize
3) Shippers’ characteristics

e Distance of shipper from port
o Typeoftrade
e Distance of foreign port in nautical miles

Among the above determinants, they finally came to the conclusion that the most important
factors were the distance of the shipper from port, distance to destination (in case of

exports), distance from origin (in case of imports), port congestion, and shipping line’s

fleet size.

Malchow and Kanafani (2004) attempted to find significant criteria for port choice in the
USA using the discrete choice model. They argued that more efficient ports had higher
level of competitiveness. The following are the variables proposed by them relating to port

efficiency in terms of transit time and cost (Malchow and Kanafani, 2004, p.321):

1) Transit time
e Distance from originto port,

» Time needed to transfer shipment from ground to vessel,
® Time incurred as vessel calls at other ports in transit
®

Oceanic distance from port to shipmen'’s destination.
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2) Operating cost

Inland distance from origin to port,

Charges assessed by port,

Oceanic distance from port to destination of shipmen

Average vessel size, representing economies of scale and density.

However, due to limitations on collecting data, only four variables i.e. oceanic distance,

inland distance, sailing headway, and vessel capacity were used.

From a slightly different point of view, with regard to the ship managers’ selection

problem, Panayides and Cullinane (2002) considered 14 variables 1.e. price, size,

advertising, reputation, recommendation, technical ability, experience, qualifications, time,

service range, location, specialization, large managed fleet and own vessels to be of

importance. After the questionnaire survey, they found that the three most important

factors were ‘reputation of the company’, ‘technical ability of personnel’ and ‘price’.

Regarding shippers’ perception of the truckload industry, Kent et al. (2001) noted that the

important selection attributes were reputation for quality and integrity, knowledge and

problem solving skills, competitive pricing, action and following up on service complaints,

consistency and transit times.

On the other hand, from the aspect of supplier selection, Bevilacqua and Petroni (2002)
suggest nine critical factors i.e. total cost, implementation of total quality management
(TQM), cycle times and just-in-time (JIT) delivery capability, technological capabilities,
flexibility of response to customers, financial stability, after-sales technical, organisational,

cultural and geographical position.

From the results of the above three studies, it can be concluded that similarity exists in

choice problems. That is, costs are very important variables in every choice study. The
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geographical location and service attributes can also be regarded as valuable in these kinds

of studies.

3.3 Port Efficiency

Cullinane et al. (2002, 2006) attempted to measure port efficiency by using data
envelopment analysis and the stochastic frontier model. Regarding variables, they

reviewed the previous studies and suggest three inputs i.e. terminal quay length, terminal

area and the amount of cargo handling equipment, and one output variable i.e. annual

container throughput in TEUs.

Along lines similar to Cullinane et al. (2002), Itoh (2002) also used four input variables 1.e

the number of container berths, the number of cranes, the area of container terminal and

the labour condition, and one output variable i.e. handling volumes for export and import.

With reference to factors influencing port efficiency, Sanchez et al. (2003, p.210)

investigated more specifically the determinants using principal component analysis and

suggested the following three factor groups:

1) Port’s time efficiency
Bureaucratic turnaround of a container

Terminal turnaround for loading and unloading of a container
Average waiting time for ships during congestion time
Average waiting time for ships without congestion in the port
Time of port congestion during the year.

2) Productivity of terminal

Loading and unloading rate per hour
Handling capacity

Average number of containers per ship handled in terminals

3) Average port stay of ships

Inversely, Everett (2003) argued that political interference caused major inefficiencies

within sea ports.
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Barros and Athanassiou (2004) examined thoroughly the input and output criteria, and

used four factors for output i.e. ships, movement of freight, total cargo handled and

containers loaded and unloaded, and two for input i.e. labour and capital.

3.4 Port Performance

With regard to port performance, Tumer (2000) investigated the link between terminal
leasing policy and throughput productivity in North America. He argued that pooling of
demand in port terminals could reduce the vessel time in port and, in turn, increase port

performance. To model this system, he used the following variables (Turner, 2000, p.286).

Number of container terminals.

Type of terminal operation (dedicated or common-user).
Number of container gantry cranes by terminal.
Handling rate (moves/hour) of container gantry cranes.

From another point of view, De and Ghosy (2003) examined the relationship between port

performance and port traffic in Indian ports. They claimed that higher performance rates

lead to more port tratfic, which could improve port throughputs. They used the following

port performance index (De and Ghosy, 2003, p.7):

1) Operational performance
o Ship turnaround time (TRT),
o Pre-berthing waiting time(PBWT),

e Percentage of idle time at berth to time at working berth (PITTWB),
2) Asset performance

o Qutput per ship berth day (OSBD),
o Berth throughput rate (BTR),
e Berth occupancy rate (BOR))

3) Financial performance

o Surplus per tonne of cargo handled (PTOS)
® Rate of return on turnover (RRT)
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Bichou and Gray (2004) argued that conventional methods for measuring port performance

were biased towards sea access. They suggested an integrated concept which included the

concept of port performance and supply chain management.

In the same field, Lai et al. (2002) also analysed the supply chain performance of transport

logistics. They suggested three categories: ‘service effectiveness for shippers’, ‘operations
efficiency for transport logistics service providers’ and ‘service effectiveness for
consignees’, including 26 determinants of performance evaluation. They concluded that the

most important factors to improve performance were the service factor and the efficiency

of operation.

Furthermore, regarding the service factor, Stank et al. (2003, p.27) provided the following
definition: “Logistics service performance, therefore, assesses a provider's ability to
deliver consistently requested products within the requested delivery time frame at an

acceptable cost™. Their suggested measurement items of evaluation are as follows (Stank

et al., 2003, p.53):

1) Assessment of service performance
o QOperational performance
o Relational performance
o (Cost performance
2) Assessment of satisfaction and loyalty
o Customer satisfaction
o Customer loyalty

3) Assessment of financial performance
o Market share .

From a slightly different point of view, Chou and Liang (2001) analysed the performance
of the shipping company. They also drew out three criteria i.e. customer service quality,
logistics service quality, and financial performance, and ten sub criteria. They concluded

that financial performance was the most important criterion. In another analysis of the

performance of the shipping industry, Panayides (2003, p123) found a “positive
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relationship between pursuing competitive strategies and company performance in ship

management”. From the results of the above two studies on ports related industries, service
quality, financial performance and competitive strategies can be regarded as the most

important factors. These results are in line with those in the previous section regarding the

sea port industry.

3.5 Port Service

McCalla (1999, p.253) stated that many ports are faced with “the global issues and the

local responses” regarding port service. He also mentioned that global issues included

global shipping alliances and the enlargement of vessels. He also explained that the local

responses were efficient reactions (services) from the port’s side towards the customers’

needs e.g. improvement for draught, terminal capacity, labour productivity and port cost.

Haralambides (2002, p.323) argued that port price, which consisted of port dues and cargo

handling charges, was one of most important port service factors, and went on to state that

port price could make or break a port.

For evaluation of port service quality, Ha (2003) investigated the criteria and sub criteria in

broad terms, and suggested the following seven major criteria and 30 sub criteria (Ha, 2003,

p.134):

1) Ready information availability of port-rélated activities

e [Efficient operation and quality of customs clearance
o FEfficient establishment of EDI system

* Provision of port-related information through the Internet
e Provision of a cargo tracing system
2) Port location

o Suitable location in main trunk routes
e Effective location as the Transhipment centre

o Convenient entry/exit for ultra-large container ships.
3) Port turnaround time

o Ship congestion in port
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o Free dwell time for containers

e On-dock handling of containers
4) Facilities available

e Provision of vessel traffic system

Provision of effective approaching channel

Establishment of intermodal transport systems

Availability of adequate container yards and backup facilities
Availability of container handling equipment

Procurement of extra container berths for unexpected circumstances

Automation of cargo-handling systems
5) Port management

e Portlabourers’ performance
e Port workers’ safety rules

o Port authority’s sales activities and marketing advertisement

o Port workers’ foreign language skills
6) Port costs

o Port charges

o Terminal handling charges

o Pilotage

e TJTowage
7) Customer convenience

o Ready procedure for port use
Reflection of container port users’ opinions and requirements
Immediate handling of container port users’ dissatisfaction
Settlement of accident claims in port

. Favours and benefits to the regular shipping operators

Very interestingly, the determinants suggested above have similanty to the factors

affecting port competition and port choice.

Pallis and Vaggelas (2005) stated that for better port service, every port should have at

least two providers, and they categorized port service into two parts as follows (Pallis and

Vaggelas, 2005, p.118):

Technical-navigational services
Pilotage, towage, and mooring

Cargo-handling services

Stevedoring, stowage, Transhipment, and other intra-terminal transport
Storage, depot, and warehousing

Cargo consolidation
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Regarding the logistics service industry, Lu (1999, 2000) investigated important strategic
dimensions and revealed that the most important principal components were value-added

service, promotion, equipment and facilities, speed and reliability.

3.6 Other Issues

Among the six categories, five are concerned with the major issue of poft competitiveness,
however, the final one can be expressed as dealing with other, minor 1ssues related to port

competitiveness e.g. port policy, privatization, construction of container terminals and port

functions.

Regarding port policy, Wang et al. (2004) analysed China’s port governance and suggested
two sub models 1.e. Shenzhen and Shanghai. The former pursued the ‘hands-off” policy,

which indicated that the port authority performed overall port management according to
the concept of commercial operations, while the latter is run by central government. The

latter model could also be easily found in the older major ports in China, which mainly

relied on institutional resources. The above authors argued that the former could be

regarded as the better model of the two.

Tsai and Su (2005) also assessed container ports in terms of political risk. They
constructed political risk factors and structures using the Delphi technique and silggested

the following nineteen significant factors (Tsai and Su, 2005, p. 294):

1) Port development policy
- & Port organization pattern

o Liberalization and internationalization degree

e Industrial potential in neighbouring areas

* Relative to other international ports within a nation
2) Port management policy

o Private financing policy of port infrastructure
o Portdue and charge policy

o Efficient operation policy
b6



o (Customs practices

3) Foreign enterprise policy
o Capital and remittance controls
e Taxincentives

o Trade restriction
4) Political and social systems

o Political stability
e Government efficiency and incorruptibility
o Internationalization

o Social stability

5) Macro economic factors

o FEconomic invigoration

o Stability in interest and foreign exchange rates
e GDP growth

e Balancing of national saving and debt

They argued that lower political risk would provide for better business environments, and

also attract more carmrers and greater cargo volumes. In addition,.they concluded that port

stakeholders were more sensitive to micro political risk e.g. port development and
management practices rather than macro political risk e.g. economic invigoration, stability
in interest and foreign exchange rates, GDP growth and balancing of national savings and
debt. Chan (2005) also found similar results regarding' state policy and regulation in the
USA. He claimed that regulation had a significant influence on logistics activities.
Regarding government regulations on the ports industry, Baird (1995) provided four
models of port administration using the degree of regulatory control: pure public sector,

public/private, private/public and pure private sector. Recently, many mega hub ports have

introduced the concept of privatisation in their operation to improve port competitiveness.

!

Wang and Slack (2000) examined container ports in the Pearl River Delta in China and

stated that the most important factors which influenced port competitiveness were port
policy, the impact of globalization and container standardization, the impact of multi
modal accessibility and connectivity and port cost. Along similar lines, Seabrooke et al.

(2003) stressed similar important factors for port competitiveness in Hong Kong 1.e. macro
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economic conditions, regional competition, China’s entry to the WTO, and the direct trade

between China and Taiwan.
Haralambides (2002, p.328) divided port function into two i.e. hub and feeder, which
derived from economies of scale in liner shipping and the capital-intensity of modemn

containerships, and argued that they severely impacted on port competitiveness.

3.7 Summary of Reviews

In the above Sections, six categories regarding port competitiveness were fully reviewed.
In the case of the category of port competition, numerous factors were identified and

suggested. Among these, the most significant were cost, quality of service, technology

used, location, throughput, port network, and attraction of Transhipment cargos.

The category for port selection has very similar, important factors with the category of port

competition. The factors obtained are the physical characteristics of the port, its location,

management, cost, frequency of calling, time spent in port and congestion. The results of

these two categories can provide a direction for port competitiveness.

In the category for port efficiency, the previous studies stressed the port’s time efficiency

and the productivity of terminals, while in the category for port performance, the emphasis

lay on the performance of operation, assets and finance.

The important factors for the port service category were in line with those of port

competition. Finally, regarding the category for other port related issues, port policy,

globalization and the bargaining power of shipping companies were regarded as the most

important factors.
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To summarize the above results, six categories seem to overlap to a great ecxtent. However,

the main categories were identified as ‘port competition’ and ‘port selection’ as shown in

Figure 3.1.

Figure 3.1 Conceptual diagram for port competitiveness

Port Competitiveness

Port Efficiency Port Performance

Port
Competition

Port
Selection

Port Service ‘ Port related Issues

Source: Drawn by author

3.8 Conceptualisation of Port Competitiveness

As mentioned in the previous section, the evaluation of port competitiveness has mainly
focused on research into port competition and selection. In order to provide a clearer

defimtion and to formulate a conceptual framework of port competitiveness, this section

mainly concentrates on reviews for port competition and/or port selection from 1980 to the

early 2000s.

In the 1980s, Pearson (1980), Willingale (1981), Collison (1984) and Slack (1985)
suggested various components of port selection which covered Europe, America and
Southeast Asia. Moreover in the 1990s, Peters (1990), Murphy et al. (1988, 1989, 1991 and

1992), UNCTAD (1992), Brooks (1984 and 1985) and McCalla (1994) revealed varying
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analytical dimensions and major factors influencing them. Studies in the 1990s included

American studies of the geographic location of ports, inland railway transportation,

investment in port facilities and the stability of port labour (Starr, 1994).

In 1995, Tengku’s PhD thesis at Cardiff University, entitled ‘Marketing of freight liner
shipping services with reference to the Far East-Europe trade: a Malaysian perspective’,

highlighted port tariffs, safe handling of cargoes, confidence in port schedules and port
service. A year later, at the same institution, in Chiu’s PhD thesis ‘Logistics performance

of liner shipping in Taiwan’ it was noted that customs service, rapidity of processing,

simplicity of documentation in port, cargo damage and skills of port labour influenced port

competitiveness (Table 3.1).

Table 3.1 Literature review of components of port competitiveness

Author (date) Components identified

Pearson Confidence in port schedules, Frequency of calling vessels, Variety of shipping routes,

(1980) Accessibility of port

Willingale Navigation Distance, Hinterland nearness, Connectivity to ports, Port facilities, Availability of
(1981) port, Port tariffs

Collison Average waiting time in port, Confidence in port schedules, Port service capacity

(1984)

Slack Calling frequency, Tariffs, Accessibility to the port, Port congestion, Inter-linked transportation
(1985) networks

Brooks

(1984, 1985)

Murphy et al.

(1988, 1989,

Port costs, Frequency of calling vessels, Port reputation and/or loyalty, Ship direct calling,
Experience of cargo damage.

Availability of loading and unloading facilities for large and/or odd-sized freight, Allows for large
volume shipments, Has low freight handling shipments, Provides a low frequency of loss and

1991, 1992) damage, Has equipment available, Offers convenient pickup and delivery times, Provides
information concerning handling, Offers assistance in claims handling, Offers flexibility in meeting
special handling requirements

Peters Internal factors; Service level, Available facility capacity, Status of the facility, Port operation

(1990) policy
External factors; International politics, Change of social environment, Trade market, Economic
factors, Features of competitive ports, Functional changes of transportation and materials handling.

UNCTAD Geographical location, Hinterland networks, Availability and efficiency of transportation, Port

(1992) tariffs, Stability of port, Port information system

McCalla Port facilities, Inland transportation networks, Container transport routes

(1994)

Starr Geographic location of ports, Inland railway transportation, Investment of port facilities, Stability

(1994) of port labour

Tengku Port tanffs, Safety handling of cargoes, Confidence in port schedules

(1995)

Chiu Customs service, Rapidness, Simple documents in port, Cargo damage and skills of port’

(1996)
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Later, Malchow and Kanafani (2001) analysed the flow of four commodities in eight major

U.S. ports. Moreover, they extended their studies in ten major U.S. ports by incorporating

additional attributes finding that the most significant characteristic of a port was its
location (Malchow and Kanafani, 2004). Recently, Tongzon and Heng (2005) suggested

eight determinants of port competitiveness and Bichou and Gray (2005) argued that port

competition would shift from the institutional, functional and/or spatial levels to channel

management.

Some regional research into port competition between Korea and China has also been

undertaken. Kim (1993) analyzed the port selection decisions by Korean shippers,

consignees and shipping liners. According to him, in reducing order of significance, export

port selection depended on distance between origin and destination, annual cargo handling
volume, loading hours, average detention hours at port, goods value per tonne and inland
trucking cost per kilometre affected. Sea transportation distance, number of liner calls,
annual volume imported and inland transportation charges per unit distance were also
regarded as the major factors affecting import port selection. In Jeon's study in 1993, port
selection was found to depend on navigation facilities and equipment holding status, port
productivity, price competition, and port service quality. Song and Yeo (2004) identified

five most important criteria for the competitiveness of port businesses in Asia: cargo

volume, port facilities, port location, service level and port expenses.

From the literature review in this section, many influential factors dealing with port

competitiveness could be drawn, of which the following final 38 were selected after

eliminating overlaps.
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Table 3.2 Selected components of port compctitivencss

1. Availability of vessel berth on amval in port 21. Portaccessibility
2. Cargo proportion of Transhipment cargo _22. Portcongestion o o
3. Cost for cargo handling, transfer and storage 23. Port sales: port promotion

4. Cost related vessel and cargo entering 24. Port's safety
5. Deviation from main trunk routes L 235. Real working time

6. Efficient inland transport network _26. Recognition and reputation of port o
7. Free dwell time on the terminal 27. Reliability of schedulesinport
8. Frequency of cargo loss and damage _ 1 28. Service capacity for ship'ssize .
9. Frequency of large container ships’ calling 29. Size and activity of FTZ in port hinterland
10. Frequency of ship's calling and diversify of ship's route 30. Size of contiguous city's economy

N el ik el il el ol ATl Mo Bl el e (el 0 Ik o - n ingpuogieielel oibiietolioolinpsiiofelint i f el bt tosfefal el S Sl e -l o el el ool el il

11. Government, local autonomous entity, private sectors

A el Bl Sl 7 1 et Al Sl 4y IS Baf el L IS eieel el el - el A, il s Pl el e i il

_12. Inland transportation cost 32. Stability of port's labour . B .
13. Inter-modal link 33. Terminal productivity ~
14. Land distance and connectivity to major shippers 34. Volume of inducing cargoes by your company

S B A B eI 0 - SHalielink - - i i B el il il

15. Level of service for fresh water, bunkering and ship's

35. Yolume of total container cargoes
products rg

16. Level of ship's entrance and departure navigation aids
P P s 36. Water depth in approach channel and at berth

systems
~17. Number of direct calling of ocean going vessel 37. Zero waiting time service o L
~ 18. Professionals and skilled labour in port operations 38. 24hour/seven days a week service

19. Prompt response

20. Promptness of issue document handling

Regarding port competitiveness, Haezendonck and Notteboom (2002, p.68) mentioned that
“seaports’ competitiveness is becoming increasingly dependent on external co- ordination
and control”. Perez-Labajos and Blanco (2004) stressed the fact that the level of vertical
integration and horizontal integration could be used as a measure of port competitiveness.

Yap and Lam (2006) also suggested critical factors to improve port competitiveness 1i.e.

hinterland accessibility, productivity, quality, cargo generating effect, reputation and

reliability. In this context, the selected port competitiveness components in this section can

be regarded as reasonable because competitiveness is not only related to the port on its

own but also to the nodal points in the logistics chain.

3.9 Problematic issues and research direction

For the use of the selected port competitiveness factors in Section 3.8 above, there still

remain critical 1ssues i.e. the difference of geographical focus and the choice of key factors.
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Regarding the former, Fleming and Baird (1999) argued that “different ports in different

parts of the world do it differently”. That is, every different region has its own laws,

policies, traditions and historical background.

In the above sections, the results from the review drawn from the six categories regarding

port competitiveness, clearly indicate the differences between each region. Therefore,

according to the research objective, involving the analysis of NEA, suitable factors should

be chosen from the 38 suggested.

With regard to the choice of key factors, the factors still have a slight overlap, and
unimportant factors for the research region remain, of which a more detailed discussion
will be provided in Chapter 4. Furthermore, using all these factors in the methodology will

cause problems with time and cost limitation. For these reasons, undertaking the selection

of key factors using scientific methods is a crucial process and will be explained in Section

5.2.1.
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CHAPTER 4

Proposed Conceptual Model for evaluating Port
Competitiveness

Among the factors suggested in Chapter 3 for the improvement of port competitiveness,
very few have quantitative characteristics. Furthermore, when they are related to

confidentiality and corporate business secrets, obtaining secondary data is impossible.

Thus, the main difficulties in dealing with such factors are investigated in this chapter. To

overcome these problems and to solve those associated with port competitiveness, a

conceptual model will be provided. This Chapter consists of four sections. In the first

section, reviews of previous studies using proxies for factors are investigated. The second

section mainly analyses the obstacles occurring when measuring the fuzziness data

obtained. The third section deals with the methodological limitations in the previous
studies for solving the problems in evaluating port competitiveness. In the final, fourth,

section, the conceptual model for the evaluation of port competitiveness will be suggested.

4.1 Approaches Used in Previous Research

In Chapter 3, studies regarding port competitiveness were thoroughly reviewed and every
aspect of significant factors identified. However, some but not all of these factors have
been used in the majority of the studies reviewed due to reasons such as the limitation of

time and cost, the confidentiality of data and the difficulties in obtaining data. Therefore,
the input factors have been abstracted and only a.limited number have been selected.

- Furthermore, for use of the mathematical model, a few quantitative variables have been

used as proxies.

Kent and Ashar (2001) suggested a conceptual framework for monitoring port

competitiveness, which consisted of four options: those for transportation, operational
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performance, tariff comparison and financial performance. However, to obtain their data,

they used proxies for these options: accessibility and cost differentials for transportation,
ship’s waiting and berth utilisation for operational performance; port cost and tariff for

tariff comparison, and profitability for financial performance.

Cullinane et al. (2002) attempted to use the economic inputs of capital and labour in order

to analyse port efficiency. Due to the obstacles to obtaining the data, they used the physical

characteristics of terminals i.e. terminal quay length, terminal area in hectares and the

number of pieces of cargo handled.

Tiwan et al. (2003) analysed the shipper’s set of choices based on combinations of carriers
and ports. They examined the characteristics of port, shipping line and shipper. For the use

of a discrete choice model, they used proxies for these three characteristics: ship calls, total

TEU handled at the port, number of berths, number of cranes, water depth, routes offered,
usage factors, port and loading charges for port characteristics; total TEU handled during

the year, fleet size for shipping line characteristics; distance of shipper from port, type of

trade, and distance of foreign port in nautical miles for shippers’ characteristics.

Veldman and Buckmann (2003) originally intended to use two major factors to analyse
port competition and choice i.e. that of cost and of quality of service. However, due to

limitations 1n obtaining sufficient data on the former, they only used the service factors,

shown 1n Table 4.1.

13



Table 4.1 Proxies for cost and service factors

[tems Contents
Category Port selection
Perspective - Perspective focused on:
/ Object Major shipping companies
- Object evaluated:
Western European hub ports
Factors 1) Frequency of service
selected 2) Quality of service
3) Probability of choosing route
Proxies 1) Average inter-arrival time of two consecutive calls:
Number of calls
2) Market share of port:
Hinterland throughput
3) The ratio of containers on that route to total amount of maritime
containers

Malchow and Kanafani (2004) analysed the port selection problem from the shipper’s and
the carrier’s perspectives. They attempted to use transit time and cost criteria consisting of
eight sub-criteria. However, in the end, they only used six criteria due to difficulties with

measurement: the distance from the origin to the port, the time incurred as the vessel calls
at other ports in transit, and the oceanic distance from the port to the shipment’s destination

for the transit time, the inland distance from the origin to the port, the oceanic distance

from the port to the destination of the shipment, and the average vessel size and density for

the operating cost.

Ohashia et al. (2005) found out two important factors: cost and service quality. However,

they did not include the cost factor, and only used a few proxies of service quality as

shown 1n Table 4.2.

Table 4.2 Proxies for cost and service factors in airport competition

Items Contents
Category (Air) Port selection
Perspective - Perspective focused on: Shipper
/ Object - Object evaluated: Major airports in Northeast Asia
Factors 1) Monetary cost
selected 2) Time cost(service quality)
Proxies 1) Air charges: Cargo line-haul cost

2) Cruising time:

Loading and unloading time, customs clearance, processing time, waiting time for
the next available freight (inverse of the frequency)
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In their analysis of container port efficiency, Tongzon and Heng (2005) initially started
with three significant factors: use of land, labour and capital. However, due to lack of data,

the labour and capital factors were eliminated. The detailed proxies they used were as

shown in Table 4.3.
Table 4.3 Proxies for port cefficiency factors
Items -Contents
Category Port efficiency and competitiveness
Perspective - Perspective focused:
/ Object Major shipping companies
- Object evaluated:
25 container terminals in Asia
Factors selected 1) Reliability
2) Port selection
3) Preference
4) Adaptability

5) Product differentiation

Proxies 1) Average delayed time
2) Total number of direct call
3) Total number of direct call

4) Extent to which a certain port satisfies demands from their
customers

5) The investment in marketing of ports

4.2 Main Ditficulties in Solving Port Competitiveness

4.2.1 Major obstacles to obtaining data provided by proxies for evaluation factors
In previous research, very limited and abstracted input factors and their proxies have been

used to 1nvestigate port competitiveness. Nevertheless, to obtain these data, major

obstacles still remain.

Kent and Ashar (2001) stated that difficulties existed in the acquisition of data by means of

proxies because a number of assumptions had been made for the construction of standards

and also as such standards varied from country to country.

Cullinane et al. (2002) have also suffered from the problem of collecting port cost data

because there were no secondary sources for given targeted areas. Therefore, they adopted

alternative approaches using the physical characteristics of the port.
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In the same vein, Sanchez et al. (2003) also had problems with obtaining data on the

transport cost charged to the shipper. Consequently, they excluded this factor from their

analysis.

For the lack of information, Tiwari et al. (2003) also eliminated the shipping line service

factors and variables 1.e. marketing, advertising, frequency and service from their input

factors.

\

Malchow and Kanafani (2004) also stated that they had difficulties in finding data on port

charges, the cost of transportation services and the intermodal transfer process due to the

complexities of port tariffs and data availability:.

For reasons of confidentiality and certain technological difficulties, ETongzon and Heng

(2005) were forced to omit certain factors i.e. cargo handling charges, average delayed

time and product differentiation. -

In addition, Ohashia et al. (2005) noted the elimination of factors they had to make from

their model 1.e. international regulations, congestion and technological advance, because

they are not directly observable.

To summarize, business secrets, complexities for evaluation, confidentiality, difficulties
with measurement, non-observability, scarcity of data and unavailability of data emerged
as the major obstacles in acquiring data. Hence, further, more accurate judgement, and

integrated evaluation are needed using experts’ knowledge and/or opinions to be fully

utilized (Bevilacqua and Petroni, 2002).
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4.2.2 Difficulties in dealing with fuzziness

In addition to the above mentioned obstacles, further difficulties exist in measuring

uncertainty and ambiguity in evaluation, knowledge quantification, extracting influential

factors, etc., so-called fuzziness.

Tiwan et al. (2003.p.28) claim fuzziness can exist in the evaluation process, as stated in

the following:

“When a shipper says that shipping through port A, rather than port B, is efficient, he may
or may not know the number of berths, cranes etc., but he definitely knows that shipping
through port A would be quicker and efficient. The shipper is actually internalising the

port characteristics in his decision process. Similarly, rational behaviour by a shipper
would mean that he has chosen a port by internalising various service factors”

From the above statement, experts’ opinions do not focus on exact factors, but also seem to
rely on their experience, which consists of subjective and qualitative dimensions (Chen et

al., in press). To deal with such problems, natural language, which can express the experts’

thinking and preference, and/or semantic words, have been employed within the fuzzy

evaluation methodologies (Lim et al., 2003; Chiou et al., 2005).

To summanze, fuzzy logic enables the formulation of the experts’ reasoning and decision

making processes, even though the experts’ judgements on port competitiveness are often

influenced by uncertainty and ambiguity (Bevilacqua and Petroni, 2002). A more detailed

discussion will be provided in Section 5.1.2.

4.3 Existing Studies: Methodological Limitations

Many methodologies for evaluating port competitiveness have been introduced and used,

as shown in Chapter 3. However, the ones used have both advantages and drawbacks for

solving complicated problems such as port competitiveness.
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Regarding the methods for the evaluation of competitiveness, Bevilacqua and Petroni

(2002, p.239) provide the following definition:

“Some are best suited for the problem definition and criteria formulation phases, while

others are expressly designed for pre-qualification (sorting methods) and others are used
for the final choice (ranking methods)”

As for the methods for problem definition and sorting, very simple methods such as factor

analysis (FA), principal components analysis (PCA), interpretive structural modelling

(ISM) and fuzzy structural modelling (FSM) can be used. However, these methods cannot

yield overall meaningful results for competition and selection problems, but only support

in sorting out the criteria (Bevilacqua and Petroni, 2002).

As for the choice of ranking methods, analytic hierarchy process (AHP), data envelope
analysis (DEA), logit model (LM) and stochastic frontier model (SFM), among others, are
usually utilized in attempts to solve the problems involved in port competition and

selection. However, these methodologies have certain limitations. .

Firstly, in the case of AHP, the issues of rank reversal and validity have arisen as major
problems (Limn et al., 2003). The former indicates that the order of alternatives can be
changed when they are added or eliminated, while the latter can occur in pair-wise
comparison between factors. Linguistic scale is regarded as more effective compared to the

~ one-to-nine point scale in AHP. A more detailed discussion will be provided in Chapter 5.

Secondly, regarding the limitations of the DEA model, Barros and Athanassiou (2004, p.

137) note the following:

“The DEA does not impose any functional form on the data, neither does it make

distributional assumptions for the inefficiency term, nor does it make a prior distinction
between the relative importance of any combination of inputs and outputs”
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Thirdly, with respect to the limitations of the LM, Veldman and Buckmann (2003, p. 21)
state the following:

“The major constraint of the logit model concerns knowledge of the proper model
specification and related coefficients, as it is not always possible to calibrate the model”

Finally, SFM has two major drawbacks, which Cullinane et al. (2002, p. 750) clearly

summarize in the following:

“Stochastic frontier models suffer from two other difficulties. One is the requirement of
specific assumptions about the distributions underlying productive inefficiency (e.g. half-
normal and exponential) and statistical noise (e.g. normal). The other is the required

assumption that the input and productive inefficiency are independent. This may well be an

unrealistic assumption since if a firm knows its level of inefficiency, this should affect its
input choices ™

From Sections 4.2 and 4.3, it has become clear that, for the evaluation of port

competitiveness, a more integrated methodology which can overcome all the drawbacks

and difficulties is needed.

As suggested by Lim et al., (2003), the fuzzy approach has been considered as capable of

addressing these problems related to port competitiveness also in this study. This will be

discussed fully in Chapter 5.

4.4 Proposed Conceptual Model

From the above reviews, it can be concluded that quantitative methodologies have certain
limitations in solving dynamic and complicated problems such as the evaluation of port
competitiveness. The fuzzy evaluation method is regarded as a particularly suitable
methodology for dealing with data which has characteristics of uncertainty, ambiguity,
non-observability and scarcity. The other difficulties observed in the review, i.e. extracting

influential factors and formulating meaningful strategies, can also be solved within the

boundaries of fuzzy evaluation. Figure 4.1 provides a diagram of the proposed conceptual

model. A more detailed discussion on the development of the methodology will be

provided in Chapter 5.
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Figure 4.1 Proposed conceptual model

Proposed conceptual model: evaluation of port competitiveness

Problematic issues New conceptual model

- Limited research on port competitiveness

- Lack of definition for evaluation structure
and factors

- Limited use of input factors
- Using improper proxies of evaluation factors

- Difficulties in using crisp number
- Difficulties in knowledge quantification

- Existing uncertainty and ambiguity
in evaluation

Solution 1

- Investigation of port competitiveness factors

- Using quantitative method to obtain evaluation
structure

Solution 2

- Introduction of integrated evaluation
- Using experts’ knowledge

Solution 3

- Using fuzzy number concept
- Obtain experts’ knowledge more accurately

Solution 4

- Introduction of uncertainty and ambiguity
- Using fuzzy evaluation

- Difficulties 1n extracting influential factors
- Suggesting port ranking order of priority

- Difficulties in formulating
meaningful strategies

Source: Drawn by author
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