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ABSTRACT

Transporting cargo by maritime transportation has been met with uncertain conditions
that have influenced not only the movement volumes but also the expenditure cost and
revenues. Therefore, speed reduction has been used as a strategy to solve this problem,
particularly for the container and tanker sectors. Accordingly, studies related to speed
reduction have increased rather vastly and have involved various pertinent aspects, such
as the economic model and environmental impact. However, among these studies, none
has looked into the benefits of speed reduction for small-sized vessel, particularly from
time charter perspective and from the consideration of short-haul trading routes. The
current study addresses this issue through a number of real-test cases and the Malaysian
petrochemical industry was chosen as the subject matter. The objectives of this study
are to (1) identify the factors that affect the revenue performance of tanker on time
charter, (2) analyse the impact of the contributing factors on the revenue performance
of tanker on time charter, (3) evaluate the impact of implementing speed reduction on
the revenue performance of tanker on time charter, and (4) develop a decision-making
model that is most suitable for tanker on time charter. In meeting the objectives, the
Bayesian Networks (BN) was adopted to assess the revenue performance of tanker on
time charter. The proposed framework, which was successfully evaluated, illustrates the
dependency among the variables. A combination of various decision-making methods
was applied; the Analytic Hierarchy Process (AHP) and the Technique for Order
Performance by Similarity to Ideal Solution (TOPSIS) were adopted to determine the
most suitable level of steaming speed. Results from the analyses indicated that the
revenue performance of tanker on time charter performed better by sailing at low speed
than in full speed. The developed decision-making model also showed that the Extra
Slow Steaming Speed (ESSS) is an ideal strategy that can maximise the revenue
performance of tanker on time charter. As a conclusion, the developed model can be
used by industry practitioners as a tool and guideline that allows parameters to be added
and dropped at any time without affecting the backbone of the model.

iv



ACKNOWLEDGEMENT

In the name of Allah, the Most Gracious, the Most Merciful. I am praises to Allah for
giving me the strength and allowing me to completing this challenging journey
successfully. So many people and organisations have helped and supported me along
the production of this thesis.

I would like to express my utmost gratitude to my supervisors, Associate Professor Dr
Irwin Ooi and Dr Noorul Shaiful Fitri B. Abdul Rahman for their encouragement,
guidance and motivation. In addition, I would like to extend my sincere appreciation to
the experts and my ex-bosses in shipping industry for their valuable time and kind help
in providing necessary information for my research.

My deep appreciation also goes to my mother, Zainah binti Yusof for the love and
spiritual motivation; my late father, Md Hanafiah bin Ahmad for the vision and
determination to educate me. In addition, to my mother in law, Mek Yam binti Awang
Besar and father in law, Che Min bin Ahmad for the great understanding and
encouragement.

Special thanks to the Ministry of Higher Education Malaysia and Universiti Malaysia
Terengganu for their financial assistance to allow me to conduct this research. I am also
deeply grateful to my colleagues and friends for helping me throughout the past year.

Finally, this thesis is dedicated to my husband, Mohd Tarmizi bin Che Min; my sons,
Muhammad Arsyad, Muhammad Agqil Firdaus and Muhammad Affan. Thank you for
endless love, loyal support and patience. Without their love, understanding and prayers,
I would not complete this PhD journey.



TABLE OF CONTENTS

CONFIRMATION BY PANEL OF EXAMINERS
AUTHOR’S DECLARATION

ABSTRACT

ACKNOWLEDGEMENT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS

DEFINITION OF TERMS

CHAPTER ONE: INTRODUCTION
1.1 Background of the Study

1.2 Research Motivation

1.3 Problem Statement

1.4  Objectives of the Study

1.5  Research Questions

1.6 Scope of the Study

1.7 Structure of the Thesis

1.8  Summary

CHAPTER TWO: LITERATURE REVIEW
2.1  Introduction
2.2 The Development of Shipping Industry in Malaysia
2.3 The Evolution of Petrochemical Industry in Malaysia
2.4 Distribution Mode of Petrochemical Products
2.5  Charter Hire Arrangement in Tanker Industry

2.5.1 Voyage Charter

2.5.2 Bareboat Charter

2.5.3 Time Charter

vi

Page
ii
iii

v

vi

Xii
Xvi
XIiX

XX1

[a—
o

11
11
11
13
16
20
21
22
22



2.6  The Cost Structure of Running a Chemical Tanker
2.6.1 Capital Costs
2.6.2 Operating Costs
2.6.3 Voyage Costs
2.6.4 Periodic Maintenance
2.7  Definition of Speed Reduction
2.8  Concept of Speed Reduction
2.9  The Implementation of Speed Reduction in Shipping Industry
2.10  The Implementation of Speed Reduction in Time Charter Contract
2.11 Lessons from the Implementation of Speed Reduction
2.12  Theory and Models Related to the Implementation of Speed Reduction

2.13  The Influential Factors of the Revenue Performance of Tanker on

Time Charter
2.13.1 Global Factors
2.13.1.1 Global Economics and Financial Conditions
2.13.1.2 Bunker Fuel Prices
2.13.13 Freight Rate
2.13.14 Petrochemical Market Demand
2.13.15 Vessel Market Balance
2.13.2 Cost Factors
2.13.2.1 Voyage Cost
2.13.3 Operational Factors
2.13.3.1 Operating Speed
2.13.3.2 Journey Time
21333 Vessel Productivity

2.14  Theoretical Framework
2.15 Gap of the Study
2.16 Summary

CHAPTER THREE: RESEARCH METHODOLOGY
31 Introduction

3.2 Research Design

3.3  Research Methodology Framework

3.4  Research Approach

vii

24
24
24

26

27
27
28

30

32
35
40
47

47
48
49
51
52
53
54
54
55
55
55
58
59
60
68

69
69
69
70
73



