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ABSTRACT

This thesis primarily aims to examine the causal relationships among the integration
strategies of seaport terminals along the supply chain, and the antecedents and
consequences of the integration strategies. In this thesis integration strategy is termed
Port Supply Chain Integration (PSCI) and the antecedents and the consequences of
PSCI were identified and termed as Port Supply Chain Orientation (PSCO) and Port
Performance (PP). A research model representing these causal relationships was
developed through a comprehensive literature review and a semi-structured interview
with practitioners and academics. The research used Structural Equation Modelling
(SEM) to validate the constructs and rigorously test the relationships among them.
Furthermore, a multi-group analysis was conducted in order to assess the applicability
of the research model to different environments. The multi-group analysis tested
whether the research model can be applied to two sample ports (A and B) and two
sample groups (terminal operating companies and port users). The data used in these
empirical analyses were collected from terminal operating companies, shipping
companies and freight forwarders in South Korea, and the number of responses was
127.

With regard to the results and findings of the empirical research, firstly, the three
constructs, PSCO, PSCI and PP were successfully validated with the components
identified from the literature review and interviews indicating that the three constructs
are multi-dimensional concepts. Secondly, the empirical research showed that PSCO
has a strong contribution to PSCI, and PSCI has a strong and positive impact on PP.
Additionally PSCO, in turn, was found to influence positively and indirectly on PP
through implementing PSCI. Finally the multi-group analysis showed that the research
model can be equally applied to the two sample ports. However, the invariance test
across two sample groups failed since a baseline model for the invariance test was not
established.

In conclusion, this thesis suggests that the integration strategy of ports along supply
chains (PSCI) should be firmly based on a strong orientation to supply chain
integration (PSCO) within individual seaport terminals, and the successful
implementation of this strategy necessarily involves significant improvement of
performance of the terminals (PP). It is also emphasised that these suggestions are
valid across terminals with different operational and managerial characteristics such as
hub port vs. feeder port and container port vs. non-container port.
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CHAPTER 1

INTRODUCTION

This chapter provides an overview of this thesis to delineate the problems this research
intends to solve; why the problems are worth exploring, how the problems are
addressed in the research, and so on. Therefore the first section presents the
background of this research, and, the second section outlines research objectives and
research questions. The third and fourth sections illustrate the framework and the
structure of this thesis respectively.

1.1 BACKGROUND

Under the trend of globalising manufacturing and consumption, the logistics and
transport industry has been challenged to meet the complicated demands of customers.
Manufacturing companies realise the necessity of managing supply chains effectively
in response to the globalisation of the economy and intensifying competition, and
therefore the need to adopt new strategies such as Supply Chain Management (SCM),
and the global sourcing and outsourcing of logistics functions. These strategies have
required the logistics and transport industry to provide integrated logistics services
covering wider geographical spans than the more fragmented approach which existed
previously (Heaver 2001). These challenges triggered the transport industry to move
towards, and integrate into, global supply chains.
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In a maritime logistics context, shipping companies have shown the most proactive
response, integrating horizontally through mergers, acquisitions and strategic alliances,
and/or vertically through operating dedicated terminals and by providing integrated
logistics and intermodal services (Heaver et al. 2001). The reactions of shipping
companies ultimately have affected every facet of the maritime industry and have led
to structural changes, in particular, in the port industry (Slack er al. 2002). The
bargaining power of the shipping liners who are the primary customer became much
more powerful, and the competition between ports has become more intense due to
new entrants. Many studies suggest that ports have had to evolve across the range of
their activities to cope with the challenges (Carbone and De Martino 2003; Notteboom
2004; Robinson 2002). Broadly saying, two principal strategies have emerged: first
the development of global networks which can be achieved by horizontal integration,
and second the integration along supply chains which relate to vertical integration.

This study concerns the latter strategy which attempts to achieve competitive
advantage through enhancing customer services by providing integrated and
differentiated logistics services. This is because: (1) while the former strategy may be
arguably limited to Global Port Operators (GPOs), the latter can be adopted more
broadly by port operators; (2) the latter may require port operators to have more
complicated capability and knowledge as a variety of parties located in different levels
of supply chains need to be involved and considered to implement this strategy while
the former may be relatively simple to practice as this strategy concerns the same
business in different locations; (3) the research regarding the latter strategy may
produce more useful managerial implications, and (4) despite its strategic and
managerial importance, the issues regarding this strategy have rarely been conducted,

particularly, from a managerial perspective (Notteboom 2004; Panayides 2006).

Recent literature shows evidence of distinctive trends towards the integration of ports
into logistics and supply chains (De Langen and Chouly 2009; Pettit and Beresford
2009). Some researchers, based on such studies, have also attempted to expand and
apply the issues of port integration in supply chains to other traditional research areas
(Bichou and Gray 2004; 2005; Mangan ef al. 2008; Notteboom and Rodrigue 2005;
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Pettit and Beresford 2009). However, although researchers have emphasised that the
integration of ports into supply chains should be strategically adopted to improve port
performance, the impact of this strategy on port performance has rarely been
researched. This implies port operators may not be theoretically sure about the
benefits of adopting this strategy, for example, whether this strategy can contribute to
their performance, how strong the contribution is, which aspect of performance, e.g.
efficiency or effectiveness, is more affected through implementing the strategy and so
on. In addition it would be useful to terminal operators to investigate which
organisational characteristics and attributes contribute to facilitating the
implementation of integration strategies. It is true that, due to the lack of the relevant
studies concerning the economic and organisational aspects of this integration strategy,

further theoretical and empirical discussion on this issue has been impeded.

1.2 RESEARCH OBJECTIVE AND QUESTIONS

This research, against the background presented above, primarily aims at examining
the causal relationships involved in the integration strategy of ports along supply
chains: between the integration strategy and the organisational characteristics
facilitating the strategy as the antecedents to the integﬁ(ion strat;gy; b;tween the
integration strategy and port performance as the consequence of the strategy. The

research questions associated with this objective are as follows:

RQ1: What are the main dimensions and activities of the integration strategy of

ports along supply chains?

RQ2: What are the organisational characteristics and capabilities that facilitate the
integration strategy of ports along supply chains?

RQ3: What is the impact of the integration strategy on port performance?

RQ4: How strongly do the organisational characteristics and capabilities contribute

to the integration strategy of ports along supply chains?

RQS: Can these relationships be equally applied to different environments?

3
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Figure 1.1 Methods to address the research questions

PR R R e e kT R

L RQ1 -— g Literature review ‘:
b —

[ RQ2 — ; Semi-structured interview E

( ™ ll’ ----------------------------------- ‘\‘
RQ3 D— : Questionnaire survey '

— _J ' ‘

r 1 — —
RQ4 - ; SEM (Overall analysis) '

4 “
RQS5 < SEM (Multi-group analysis)

This research, from the methodological view, intends to achieve the objective and to
address the research questions using a quantitative approach, which measures the
phenomena of interest and assesses the relationships among them using appropriate

statistical tools. From this standpoint, these research questions are addressed as shown
in Figure 1.1.

The first and second questions concern how the integration strategy and the
antecedents to the integration strategy can be conceptualised. These two concepts are
termed as Port Supply Chain Integration (PSCI) and Port Supply Chain Orientation
(PSCO) respectively in the following chapters (see Chapter 3, Section 3.2.2, p. 60;
Section 3.2.4, p. 70). To this end it is necessary to identify components of PSCI and
PSCO, and this is achieved through both a literature review and semi-structured
interview study. In addition, their conceptualisation also needs to be statistically
confirmed in terms of measurement validity by Confirmatory Factor Analysis (CFA).

The third and fourth questions concern how PSCO contributes to PSCI and what is the
impact of PSCI on Port Performance (PP). These questions are addressed by analysing
the data collected from the questionnaire survey using Structural Equation Modelling
(SEM). The fifth question concerns the applicability of the proposed relationships to

different environments or different groups. SEM also deals with this research question
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using a particular function it has, which is called multi-group analysis or model
invariance test. Therefore the sample of questionnaire survey had to be designed to be

appropriate for this test.

1.3. RESEARCH FRAMEWORK

The primary objective of this research is to investigate and examine the causal
relationships between PSCI (Port Supply Chain Integration), PSCO (Port Supply Chain
Orientation) and PP (Port Performance). To achieve the objective, firstly the causal
relationships need to be hypothesised and subsequently the relationships should be
examined with empirical analysis. These two main tasks are accomplished through
two phases of this study as shown in Figure 1.2: exploratory study and empirical study.

Figure 1.2. Research framework in this study

Exploratory study Empirical study
Proposal of Identification of Development Examination of
causal components of of constructs the causal
relationships variables J relationships
Research model development Research model examination

>

Literature review Survey questionnaire
Semi-structured interview Structural equation modelling

1.3.1 Exploratory study

The exploratory study is primarily for developing the research model which is
subsequently examined in the empirical study. The research model for this research
represents causal relationships between the constructs that this research is interested in.
Therefore the exploratory study, first, needs to propose causal relationships and justify

the relationships. In addition measurement issues should be addressed in case that
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these constructs are not measured directly or are difficult to measure. The constructs

requires proxies or instruments which can measure the constructs appropriately.

The model development process primarily relies on the existing literature because
researchers strongly suggest that the model should be justified by the established
theory (Byme 2001; Hair et al. 2010; Garver and Menzter 1999; Gerbing and
Anderson 1988; Tabachnick and Fidell 2001). In addition, researchers hope to find
existing instruments or scales (i.e. questionnaire) from the existing literature and adapt
the measures into the situation and context or area of the researchers’ interest.
However, in cases where theories are relatively undeveloped in the area of interest, the
relationship specification and item generation can be supported by in-depth interviews
or focus groups (Hensley 1999).

Therefore this research attempts to develop a research model through both reviewing
the existing literature and interview study. The review of the existing literature
provides a theoretical justification for the research model and the model is
supplemented and completed through the interview study. The concepts constructed in
the literature review will be confirmed or modified by interviewees. New concepts or
new components for concepts can be identified in the interview. Another advantage
obtained from the interview is that the content validity of this research can be
improved by making sure that the terms and measures capture all aspects of the

phenomenon investigated in this research and they are accepted in reality.
1.3.2 Empirical study

The empirical study examines the research model and hypotheses developed in the
exploratory study. A preliminary step for this task is to collect data used in the
empirical analysis. This study collected data through a questionnaire survey (see
Appendix A and B for the details of questionnaires). The processes of questionnaire
design, sampling and specific method of conducting survey are described in Chapter 4
(see Section 4.3.2, p. 99). Once data are collected, three steps of empirical analysis are

implemented as shown in Figure 1.3.
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Figure 1.3 Steps to examining research model

_r Preliminary step ]

4 ™
Designing questionnaire
Questionnaire survey Sampling (TOCs and PUs)
Conducting survey
J
First step ]_
F rSample demographic information
Descriptive statistics Descriptive statistics for each item
Comparing groups (TOCs vs. PUs; Port A vs. B)
\. J
F( Second step s
Validating constructs (Measurement model)
Causal relationships
Testing causal relationships (Structural model)
\ J
-[ Third step ] - A
Testing model invariance between,;
Group comparison 1) two ports with different characteristics
L 2) TOCs and PUs
J

The first step is to provide descriptive statistics of the collected data: mean score,

standard deviation of each item

in questionnaire and the frequency percentage of

response. Data of this study were collected from two ports in South Korea and the
sample groups were Terminal Operating Companies (TOCs) in the two ports and Port
Users (PUs) such as Shipping Companies (SCs) and Freight Forwarders (FWDs) of the

two ports as shown in Figure 1.4.

Therefore some comparisons can be made between

different sample ports, for example, a port handling primarily containerised cargoes

and the other handling non-containerised cargoes, or between different sample groups

(i.e. TOCs and PUs). This initial

data analysis can provide meaningful implications

apart from just exploring the data and suggesting how the main analysis will proceed.

Figure 1.4 Sample groups of data collection

Port A

--
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- -
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The next step is to test the model with Structural Equation Modelling (SEM) (see
Chapter 4, Section 4.4.3, p. 121 for the detailed analytical process). This step firstly
validates all the proposed constructs with Confirmatory Factor Analysis (CFA), the so
called ‘measurement model’ in SEM, and subsequently tests relationships between the
validated constructs with the so-called ‘structural model’. The outcomes of the
structural model result in rejecting or accepting the hypotheses proposed from the
research model. The third step is to examine if the tested model can be applied across
different ports with different characteristics and different sample groups. To this end,
this step adopts a particular methodological approach which is generally referred to as
a ‘test of model invariance’ or a ‘multi-group analysis of structural invariance’ in the
SEM methodological literature. The port literature which applies this analytical
approach has not been found while SEM itself is also a very new analytical tool in port
research. This comparative approach is recommended by many researchers to ensure
that practices recommended based on a developed and validated model can contribute
equally in different environments (Koufteros and Marcoulides 2006; Min et al. 2007).
The comparison scheme would be the same as that of the first step of empirical
analysis (descriptive statistics): between two ports with different operational
characteristics, and between port operators and port users.

1.4 STRUCTURE OF THIS THESIS

This thesis consists of nine chapters and the seven chapters (Chapter 2-8) in the body
part of this thesis can be categorised into the exploratory study and the empirical study
as shown in Figure 1.5. Chapter 2 provides a structured literature review of general
port research to define the position of this thesis. This review classifies and analyses
port literature published for the last three decades in terms of research theme and
theoretical and discipline bases. Chapter 3 reviews literature relevant to the integration
strategy of ports along supply chains. This review encompasses both maritime studies
focusing on seaports and SCM research. This chapter aims at identifying the main
concepts and justifying the relationships among them. Theoretical research gaps are

also identified which can justify this research.



CHAPTER 1. INTRODUCTION

Figure 1.5 Research structure of the thesis
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At this stage, in order to avoid possible confusion, it is useful to explain the structure
of references in this thesis (see Figure 1.6). For the structured review of port research
in Chapter 2, 840 references were selected and classified (Circle A in Figure 1.6). The
list of the literature is provided in Appendix D along with a classification table.
Among these, 200 references are cited in the text of this thesis as key references and
listed in the bibliography. The remaining part of the bibliography consists of 184
references which were cited for theoretical or methodological discussion in this thesis
and not included in the port research review. They are primarily literature from other
disciplines such as logistics and SCM research or literature related to the analytical
technique used in this thesis (i.e. SEM). The complete list of references, therefore,
comprises 384 papers and articles (Circle B in Figure 1.6).

Figure 1.6 The structure of references in this thesis

A. Port research review

= (840 references)

B. This thesis
(384 references)
¢/

. ited in thesis but
References cited in thesis bu « References included in port

NOT related to port research .
. Relaler: to SCM‘:'nd logistics research review but NOT cited
research or for methodological * References included in port in thesis _
discussion research review and cited in  * Listed in Appedix D
» Listed in ‘References’ thesis
= Listed in both ‘References’ and
Appedix D

Chapter 4 addresses methodological issues including research paradigm, research
approach, data collection and analysis methods. Methodological state of port research
is examined in association with the structured literature review of general port research
in Chapter 2, and this provided a methodological justification of this research. Data
collection methods and analysis techniques of this research are delineated, and, in

particular, the details of SEM are presented compared with other similar analytical

tools.

10
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Chapter 5 develops a research model for this research. First, an interim model is
proposed since the model is likely to be incomplete due to lack of existing literature to
cover all the aspects of the three main concepts which are rather new in the port
research and it is not certain that the concepts and model reflect what takes place in
reality. Subsequently a complete research model developed based on the results of
semi-structured interview study. The interview primarily investigates how practitioners
and academics perceive the main concepts, PSCI and PSCO. It follows that the
research hypotheses are proposed and all the latent variables and observed variables

are presented.

Chapter 6 presents descriptive statistics of the data collected from questionnaire survey
in order to provide a general picture of survey participants and their responses to the
questions. It also compares the descriptive statistics between sample groups: two ports
(Port A and B) and two interest groups (TOCs and PUs) in order to obtain insights for
the multi-group analysis in Chapter 8.

Chapter 7 provides the results of examining the research model and testing the
hypotheses. Fhis chapter firstly validates three measurement models which are PSCO,
PSCI and PP using Confirmatory Factor Analysis (CFA). Subsequently, the causal
relationships among these three constructs are tested using Structural Equation
Modelling (SEM).

Chapter 8 conducts multi-group analysis to assess the applicability of the proposed
model. This analysis tests model invariance across sample groups which can be
separated, i.e. ports with different operational characteristics; or port operators group
and port user group.

Chapter 9 summarises the findings and explains their implications for both theoretical

and managerial purposes, and details the contribution and limitations of this thesis.

11




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































