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ABSTRACT

This dissertation primarily aims to develop a framework for supply chain management to improve
the performance of Egyptian seaports through examining the relationships between Port Supply
Chain Orientation (PSCO), Port Supply Chain Management Practices(PSCMP) and Port
Performance(PP), the dissertation also attempts to test whether the proposed relationships of the
framework can be applied across different types of ports and different port groups.

The current dissertation applied the philosophy of pragmatism, which supported the researcher‘s
choice of mixed methods . Mixed methods research is utilised in the current dissertation to achieve
the listed research objectives by both qualitative and quantitative data. Mixed methods is regarded
in the current study as appropriate and consistent with the nature of interpretivist and positivist

enquiry.

The current dissertation was carried out by means of a literature review, interviews and
questionnaire surveys in two Egyptian seaports, which are Alexandria and Sokhna ports. The two
ports were selected based on different characteristics between them regarding these items: port
management, the level of automation, geographical position, the total amount of throughput and the
number of shipping lines deal with them.

With respect to the response rate for each port, 341 questionnaires were distributed in Alexandria
port, 179 out of the 185 returned responses were found to be valid (valid response rate=52.49%,),
while in Sokhna port 98 questionnaires were distributed and 92 out of 95 returned responses were
identified to be valid (valid response rate=93.8%). The total valid response rate was 61.73%.The
data collected through questionnaire were analysed using SPSS version 24 and partial least squares
SEM (PLS-SEM) approach SEM analysis techniques.

The findings of this dissertation showed that PSCMP has a direct and positive impact on port
effectiveness and efficiency , PSCO has a direct and positive impact on PSCMP , PSCO has a
direct and positive influence on port effectiveness while it has no positive impact on port efficiency.
Moreover, the results revealed that PSCMP partially mediates the relationship between PSCO and
effectiveness as well as mediates the relationship between PSCO and efficiency.

Finally, the Multi-group analysis showed that the research model can be applied across Alexandria
and Sokhna ports as well as port operators and users groups . However, the proposed relationships
of the model have significant differences across operators and users groups in Alexandria port.

Regarding the practical contribution of the dissertation, The outcomes are expected to aid port
managers and other port supply chain partners that have direct or indirect power over port
performance to focus their attention on improving port performance through applying port supply
chain orientation and port supply chain management practices.

Keywords Port supply chain orientation, Port supply chain management practices, Port performance,
Value added logistics services, Lean practices.



Acknowledgements

First and foremost, I thank the Almighty Allah without whose grace; this dissertation would not
have been accomplished. Also, [ would like to express my great appreciation to all my Supervisors

First, I would like to express my sincere gratitude to Professor Fareed El-Naggar, for his continuous
support and encouragement during my Ph.D. journey, his guidance has enhanced the quality of this
dissertation, I consider myself very fortunate for being able to work with a very encouraging
supervisor like him.

I would like also to express my thanks to my supervisor Professor Osama Abdel Monem for his
guidance and kind support , I feel so much indebted for his contribution towards this dissertation. I
also owe a special thanks to my external supervisor Dr. Zulfigar khan, who accepted to supervise
me as a Ph.D. student in Coventry University, UK. Thank you for your encouragement and valuable
comments which helped in the successful completion of this dissertation.

Furthermore, it is my duty to express my deepest thankfulness to Professor Mohamed Ali Ibrahim
for offering his valuable time to participate as the external examiner of my Ph.D. defence. I would
like to extend my warmest thanks for Professor Mohsen Atef for giving me part of his precious time
to participate as the internal examiner of my Ph.D. defence.

My gratitude also goes to my sponsor, the Egyptian Ministry of Higher Education, for giving me
the opportunity to conduct a part of my Ph.D. dissertation in Coventry University.

Special thanks to my family members, especially my beloved husband for his patience, care, moral
support, sacrifices, and encouragement to me in meeting the challenges I faced during my study.
My dearest parents, thank you for EVERYTHING you have done to me. My brothers and my sister
thank you for being helpful all the time. My sweethearts Bassel and Mariam, I am very grateful to
your great help you offered me during hard times. A warm word for my colleague and friend Nada,
that always managed to make me feel special.



TABLE OF CONTENTS

ABSTRACT I
ACKNOWLEDGEMENTS II
TABLE OF CONTENTS 11}
LIST OF TABLES VIII
LIST OF FIGURES X
1 INTRODUCTION 1
1.1 Research Background 1
1.2 Research Context: An Overview of Egyptian Seaports 7
1.3 Research Gap and Research Questions 17
1.4 Research Aim and Objectives 19
1.5 Research Hypotheses and Conceptual Model 19
1.6 Research Methodology 21
1.7 Research Significance 22
1.8 Research Limitations 23
1.9 Dissertation Structure 23
2 LITERTURE REVIEW 28
2.1 Overview on Supply Chain Management 28
2.1.1 Definition of Supply Chain and Supply Chain Management 28
2.1.2 Benefits and Factors Hindering Effectiveness of SCM 31

2.1.3 Antecedents and Consequences of SCM 32



2.1.4 Theories of Supply Chain Management

2.2 Supply Chain Orientation

2.2.1 General Supply Chain Orientation (SCO)

2.2.2 Port Supply Chain Orientation

2.3 Supply Chain Management (SCM) Practices

2.3.1 General Supply Chain Management Practices

2.3.2 Port Supply Chain Management Practices (PSCMP)
2.3.2.1 Information and Communication Technology
2.3.2.2 Information Sharing and Information Quality
2.3.2.3 Logistics Services

2.3.2.4 Cooperation with Supply Chain Partners

2.3.2.5 Lean Practices

2.4 Seaports Activities, Operation and Their Evolution in Supply Chain
2.5 Measuring and Improving Port Performance

2.5.1 Definition of Port Performance

2.5.2 Measuring Port Performance

2.5.2.1 Port Efficiency Measurement

2.5.2.2 Port Effectiveness Measurement

2.5.3 Port Performance Measurements in Supply Chain Literature
2.5.4 Improving Port Performance

3 COUNTRIES EXPERIENCES IN SEAPORTS

3.1 An Overview on The Top 20 Ports

3.2 Countries Experiences: Seaports Improvements

35

37

37

39

43

43

55

56

60

61

66

67

71

76

76

77

77

81

82

85

93

93

95



3.2.1 China

3.2.2 Singapore

3.2.3 Netherlands

3.2.4 Republic of Korea

3.2.5 Germany

3.2.6 United Arab Emirates (UAE)

3.2.7 United States of America (USA)

3.3 Seaports Management Nationally, Regionally and Globally

4 THEORETICAL FRAMEWORK AND MODEL DEVELOPMENT:

INTERVIEW STUDY
4.1 Identify the Model Based Theory

4.2 Relationship Between The Study Constructs
4.2.1 Relationship Between PSCMP and PP
4.2.2 Relationship Between PSCO and PSCMP
4.2.3 Relationship Between PSCO and PP

4.3 Findings From The Interview Study

5 RESEARCH DESIGN AND METHODOLOGY
5.1 Summary of Research Objectives

5.2 Research Design

5.2.1 Research Philosophy (Paradigm)

5.2.2 Research Approaches

5.2.3 Research Strategy

5.2.4 Research Time Horizon

96

102

104

105

106

108

110

115

118

118

121

121

123

124

125

138

138

139

140

142

143

145



5.2.5 Research Methods

5.3 Discussion of Current Research Data Collection Methods
5.3.1 Semi-Structured Interview

5.3.2 Questionnaire Survey

5.4 Population and Sampling Design

5.4.1 Sampling Design for Port Operators Group
5.4.2 Sampling Design for Port Users Group

5.5 Data Analysis Method/Technique

5.5.1 Qualitative Data Analysis

5.5.2 Quantitative Data Analysis

5.5.3 Validity and Reliability

6 STATISTICAL ANALYSIS: PARTIAL LEAST SQUARES
APPROACH TO STRUCTURE EQUATION MODELLING

6.1 Sample Characteristics

6.2 Assessment of PLS-SEM Measurement Model
6.2.1 Internal Consistency Reliability

6.2.2 Assess Convergent Validity

6.2.3 Assess Discriminant Validity

6.3 Assessing PLS-SEM Structural Model Results

6.3.1 Collinearity Assessment

6.3.2 Structural Model Path Coefficients

6.3.3 Assess the level of Coefficient of Determination (R? Value)
6.3.4 Assess the Effect Size F*

6.3.5 Assess Predictive Relevance Q2

\

145

148

149

154

173

174

177

177

179

179

181

184

186

188

189

189

192

194

195

196

197

198

199



6.4 Indirect Relationships — Mediation effect

6.5 Indirect Relationships — Moderation Effect Via Multi Group Analysis

6.6 Hypotheses Testing Results
7 DISCUSSION AND CONCLUSION
7.1 Discussion

7.1.1 Relationship Between Port Supply Chain Management Practices and
Port Performance

7.1.2 Relationship Between Port Supply Chain Orientation and Port Supply

Chain Management Practices

7.1.3 Relationship Between Port supply Chain Orientation and Port
Performance

7.1.4 The Mediating Role of Port Supply Chain Management Practices
7.1.5 The Moderating Role of Port Type and Port Groups

7.2 Conclusion

7.3 Contribution and Recommendations

7.4 Research Limitations

7.5 Directions for Future Research

REFERENCES

Appendix I Some Statistics Analysis

Appendix II Survey Questionnaire in English

Appendix III Survey Questionnaire in Arabic

VI

200

203

205

210

210

210

212

212

213

214

215

220

227

227

230



LIST OF TABLES

1.1 Causal relationships between SCM practices and different variables
1.2 Egyptian seaports specifications

1.3 Total handled cargo in Egyptian ports

1.4 Total handled cargo in Egyptian ports according to main cargo types
1.5 Investments in Egyptian seaports

1.6 Clearance time in selected countries for standard dry cargo

1.7 Average vessels dwell- Time in Egyptian ports

1.8 Research hypotheses

2.1 Top ten benefits and barriers to strategic supply chain management
2.2 Antecedents of SCM approaches

2.3 A list of SCM dimensions in literature review

2.4 The role of information systems in solving port problems

2.5 Comparison between manufacturing and port supply chain

2.6 Performance indicators suggested by UNCTAD

2.7 Criteria influencing service effectiveness

3.1 Top 20 container terminals and their throughput

3.2 World’s leading ports by total volume

3.3 Seaports management nationally, regionally and globally

5.1 Research methods used in port literature review

5.2 Advantages and disadvantages of audio-recording interview

5.3 Measurement items of port supply chain orientation (PSCO)

5.4 Measurement items of Port supply chain management practices (PSCMP)

5.5 Measurement items of port performance (PP)

5.6 Translation techniques for questionnaires

Vil

10

14

15

20

32

34

45

56

76

78

81

94

95

116

147

151

158

161

165

169



5.7 Major modifications to the questionnaire

5.8 Difference between the two terminal operating companies in Alexandria ports
5.9 Differences between quantitative and qualitative data

5.10 Data analysis techniques applied in port sector

5.11 Summary of differences between CB-SEM and PLS-SEM

6.1 Questionnaire distribution and response by port

6.2 Questionnaire distribution and response by port groups and sub-groups

6.3 Reliability assessment of the study variables

6.4 Items reliability of the study variables

6.5 Convergent Validity assessment of the study variables

6.6 Discriminant validity assessment of the study variables

6.7 Collinearity assessment of the study variables

6.8 Direct relationships analysis

6.9 Coefficient of Determination of the research model

6.10 Effect size of the research model variables

6.11 Predictive relevance of the research model

6.12 Indirect relationships — mediation test

6.13 Indirect relationships — MGA between two ports

6.14 Indirect relationships — MGA between port operators and port users

6.15 Indirect relationships — MGA between Alex operators and Alex users groups

6.16 Indirect relationships — MGA between Sokhna operators and Sokhna users
groups

7.1 Recommendations and action plans

172

176

177

178

180

186

186

189

190

192

193

196

196

198

199

199

202

203

204

204

205

222



LIST OF FIGURES

1.1 Seaport problems in Egypt 13
1.2 Alternative approaches to solve seaport problems 16
1.3 Research framework 20
1.4 Structure of the dissertation 26
2.1 Types of supply chain 29
2.2 Supply chain management antecedents and consequences 33
2.3 A theoretical frame for SCM 36
2.4 Information systems used in port operations 58
2.5 A lean port enterprise 59
2.6 Port as a logistic system 62
2.7 Matrix of competitive advantage 64
2.8 Standardized logistics centre hierarchy 65
2.9 A quality management framework for a seaport integrated in supply chain 70
2.10 Port operation and sequence 72
2.11 Developments in international seaborne trade 73
2.12 Seaport evolution 74
2.13 Increasing integration of ports into the supply chain 75
2.14 Port performance measurement framework 84
3.1 Planning Before Operation in Hong Kong International Terminals 100
3.2 Gate operations in Hong Kong International Terminals 100
3.3 Container Yard Operations in Hong Kong International Terminals 101
3.4 Quayside Operations in Hong Kong International Terminals 102
3.5 Barge Operations in Hong Kong International Terminals 102
3.6 Main functions of port of Busan -MIS 105
3.7 IOE in Hamburg seaport 108
3.8 Lean Enterprise implementation model modified for seaports 115
4.1 Conceptual framework of the study 136
5.1 The research onion 140
5.2 Mixed methods research designs 148



5.3 Types of interview

5.4 Procedure for developing a questionnaire

5.5 Types of questionnaire

6.1 Data analysis process for PLS-SEM

6.2 Questionnaire valid responses for Alexandria port

6.3 Questionnaire valid responses for Sokhna port

6.4 Theoretical model

6.5 CFA measurement model

6.6 Structural Model Assessment Procedure

6.7 Path Coefficients of direct relationships in the structural model

6.8 Mediator Analysis Procedure in PLS-SEM

Xl

150
155
156
185
187
188
191
194
195
197
201





