
UNIVERSITI TEKNOLOGI MARA 

A MODEL FOR RELATIONSHIP 
BETWEEN CHARACTERISTICS 

AND CHALLENGES IN 
IMPLEMENTING GREEN 

HIGHWAY 

FATIN NAJWA BINTI MOHD NUSA 

Thesis submitted in fulfillment 
of the requirements for the degree of 

Master of Science 

Malaysia Institute of Transport 

August 2016 



AUTHOR'S DECLARATION 

I declare that the work in this thesis/dissertation was carried out in accordance with the 

regulations of Universiti Teknologi MARA. It is original and is the results of my own 

work, unless otherwise indicated or acknowledged as referenced work. This thesis has 

not been submitted to any other academic institution or non-academic institution for 

any degree or qualification. 

I, hereby, acknowledge that I have been supplied with the Academic Rules and 

Regulations for Post Graduate, Universiti Teknologi MARA, regulating the conduct of 

my study and research. 

Name of Student 

Student I.D. No. 

Programme 

Faculty 

Thesis/Dissertation 

Signature of Student 

Date 

Fatin Najwa Binti Mohd Nusa 

2013888176 

Master of Science (Logistics and Transport) - LT780 

Malaysia Institute of Transport (MITRANS) 

A Model for Relationship between Characteristics and 

Challenges in Implementing Green Highway in impl 

August 2016 

in 



ABSTRACT 

Green highway is different from conventional highway due to the differences of its 
concept, fundamental, characteristics, and technologies. Stakeholders in highway 
projects have to overcome various challenges towards the successful implementation of 
green highway. Although Malaysian Highway Authority (MHA) has been introducing 
guideline for green highway, the implementation of green highway in Malaysia is still 
far behind because of the challenges in setting forth the guideline. This study comprises 
four objectives: (1) to investigate the main challenges of green highway implementation 
in Malaysia; (2) to determine the main characteristics of green highway in the Malaysian 
context; (3) to identify the main success factors of green highway implementation in 
Malaysia; and finally (4) to develop a model for the relationship between characteristics 
and challenges towards the success of green highway in the Malaysia context. This 
study was based on a triangulation research approach where a series of unstructured 
interview and questionnaire survey were conducted among stakeholders in highway 
construction industry. The data was analysed with content analysis and descriptive 
analysis using Nvivo 9.2 (QSR International) and Statistical Package for Social Science 
(SPSS) software respectively. The data was also analysed with Criticality Index 
assessment during the development of the model using Structural Equation Modelling-
Partial Least Squares (SEM-PLS). A total of 12 unstructured interviews were conducted 
and a total of 63 usable postal questionnaires were received in order to establish the 
relationship. The study identifies that (1) legal and regulatory; technical and physical; 
financial and cultural are challenges to implement green highway in the Malaysia 
context; (2) planning, design, construction; operation and maintenance stage are 
characteristics to implement green highway in the Malaysia context; (3) innovation; 
construction activities; material and resources are success factors to implement green 
highway and proposes (4) a model that shows relationship between characteristics and 
challenges of green highway has significant and positive effect in implementing green 
highway. The key constructs for green highway implementation is the characteristics of 
green highway. For the future research, this study can be extended to look into lack of 
social aspects in green highway characteristics if it is compared to the Malaysia Green 
Highway Index (MyGHI) manual. 

IV 



TABLE OF CONTENTS 

Page 

CONFIRMATION BY PANEL OF EXAMINERS ii 

AUTHOR'S DECLARATION iii 

ABSTRACT iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENTS vi 

LIST OF TABLES x 

LIST OF FIGURES xii 

LIST OF ABBREVIATIONS xiii 

CHAPTER ONE: INTRODUCTION 1 

1.1 Research Background 1 

1.1.1 Government Initiatives towards Green Highway 3 

1.1.2 The Malaysia Green Highway Index Manual (MyGHI) 4 

1.2 Problems Statement 5 

1.3 Research Questions 7 

1.4 Research Aim and Objectives 8 

1.5 Scope of the Study 8 

1.6 Structure of the Thesis 9 

CHAPTER TWO: LITERATURE REVIEW 11 

2.1 Introduction 11 

2.2 Definition of Green Highway 11 

2.3 Challenges of Green Highway Implementation 14 

2.3.1 Assessment in Green Highway 14 

2.3.2 Financial Resources 15 

2.3.3 Legal and Regulatory 16 

2.3.4 Awareness and Knowledge 16 

2.3.5 Technical and Physical 18 

2.4 Characteristics of Green Highway 18 

vi 



2.5 Success Factors to Implement Green Highway 21 

2.6 Green Highway Practice 25 

2.7 Green Highway Model 29 

2.7.1 Proposed Green Highway Implementation Model 37 

2.8 Summary 38 

CHAPTER THREE: RESEARCH METHODOLOGY 39 

3.1 Introduction 39 

3.2 Research Strategy and Design 40 

3.3 Choice of Methods and Methodologies 41 

3.4 Model Item Development 43 

3.4.1 Specification of Construct Domain 43 

3.4.2 Item Generation from Exploratory Study 44 

3.4.3 Item Testing 45 

3.5 Literature Review 45 

3.5.1 Source of Literature Review 46 

3.6 Unstructured Interview 46 

3.6.1 Population and Sampling Frame 47 

3.6.2 Reasons for Selecting Unstructured Interview 49 

3.6.3 Interview Planning and Scheduling 50 

3.6.4 Conduct of Interviews 50 

3.6.5 Data Analysis for Interviews 51 

3.6.6 Content Analysis 52 

3.6.7 Interviews Derivation of Results 52 

3.7 Questionnaires 52 

3.7.1 Population and Sampling Frame 53 

3.7.2 Questionnaire Design 54 

3.7.3 Questionnaire Pilot Test 56 

3.7.4 Data Collection 57 

3.7.5 Statistical Analysis for Questionnaire 57 

3.8 Criticality Index Assessment 59 

3.9 Model Development Used for Hypotheses Test 60 

3.9.1 Structural Equation Modelling (SEM) 62 

3.9.2 Partial Least Squares (PLS) 63 

vii 


	A MODEL FOR RELATIONSHIPBETWEEN CHARACTERISTICSAND CHALLENGES INIMPLEMENTING GREENHIGHWAY
	CONFIRMATION BY PANEL OF EXAMINERS
	AUTHOR'S DECLARATION
	ABSTRACT
	ACKNOWLEDGEMENT
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF ABBREVIATIONS
	CHAPTER ONE: INTRODUCTION
	1.1 RESEARCH BACKGROUND
	1.1.1 Government Initiatives towards Green Highway
	1.1.2 The Malaysia Green Highway Index Manual (MyGHI)

	1.2 PROBLEMS STATEMENT
	1.3 RESEARCH QUESTIONS
	1.4 RESEARCH AIM AND OBJECTIVES
	1.5 SCOPE OF THE STUDY
	1.6 STRUCTURE OF THE THESIS

	CHAPTER TWO: LITERATURE REVIEW
	2.1 INTRODUCTION
	2.2 DEFINITION OF GREEN HIGHWAY
	2.3 CHALLENGES OF GREEN HIGHWAY IMPLEMENTATION
	2.3.1 Assessment in Green Highway
	2.3.2 Financial Resources
	2.3.3 Legal and Regulatory
	2.3.4 Awareness and Knowledge
	2.3.5 Technical and Physical

	2.4 CHARACTERISTICS OF GREEN HIGHWAY
	2.5 SUCCESS FACTORS TO IMPLEMENT GREEN HIGHWAY
	2.6 GREEN HIGHWAY PRACTICE
	2.7 GREEN HIGHWAY MODEL
	2.7.1 Proposed Green Highway Implementation Model

	2.8 SUMMARY

	CHAPTER THREE: RESEARCH METHODOLOGY
	3.1 INTRODUCTION
	3.2 RESEARCH STRATEGY AND DESIGN
	3.3 CHOICE OF METHODS AND METHODOLOGIES
	3.4 MODEL ITEM DEVELOPMENT
	3.4.1 Specification of Construct Domain
	3.4.2 Item Generation from Exploratory Study
	3.4.3 Item Testing

	3.5 LITERATURE REVIEW
	3.5.1 Source of Literature Review

	3.6 UNSTRUCTURED INTERVIEW
	3.6.1 Population and Sampling Frame
	3.6.2 Reasons for Selecting Unstructured Interview
	3.6.3 Interview Planning and Scheduling
	3.6.4 Conduct of Interviews
	3.6.5 Data Analysis for Interviews
	3.6.6 Content Analysis
	3.6.7 Interviews Derivation of Results

	3.7 QUESTIONNAIRES
	3.7.1 Population and Sampling Frame
	3.7.2 Questionnaire Design
	3.7.3 Questionnaire Pilot Test
	3.7.4 Data Collection
	3.7.5 Statistical Analysis for Questionnaire
	3.7.5.1 Quality of the Questionnaire


	3.8 CRITICALITY INDEX ASSESSMENT
	3.9 MODEL DEVELOPMENT USED FOR HYPOTHESES TEST
	3.9.1 Structural Equation Modelling (SEM)
	3.9.2 Partial Least Squares (PLS)
	3.9.3 Reason for using Partial Least Squares (PLS)
	3.9.4 Evaluation of the PLS Model
	3.9.4.1 Measurement Model Evaluation
	3.9.4.2 Structural Model Evaluation


	3.10 SUMMARY

	CHAPTER FOUR: UNSTRUCTURED INTERVIEW
	4.1 INTRODUCTION
	4.2 SAMPLE COMPOSITION AND DETAILS
	4.3 RATIONALE FOR THE SAMPLE SELECTION
	4.4 ANALYSIS OF THE UNSTRUCTURED INTERVIEWS
	4.5 INFERENCE FROM CONTENT ANALYSIS
	4.5.1 Main Challenges of Green Highway Implementation
	4.5.1.1 Legal and Regulatory
	4.5.1.2 Technical and physical
	4.5.1.3 Financial
	4.5.1.4 Cultural

	4.5.2 Main Characteristics of Green Highway
	4.5.3 Main Success Factors to Implement Green Highway

	4.6 SUMMARY

	CHAPTER FIVE: MODEL DEVELOPMENT
	5.1 INTRODUCTION
	5.2 TOTAL RESPONSES RECEIVED
	5.3 CHARACTERISTICS OF THE SAMPLE DATA
	5.3.1 Section A: Demographic Information
	5.3.2 Area of responsibility and working experience

	5.4 RELIABILITY TEST
	5.5 MAIN CHALLENGES OF GREEN HIGHWAY IMPLEMENTATION
	5.6 MAIN CHARACTERISTICS OF GREEN HIGHWAY
	5.7 MAIN SUCCESS FACTORS TO IMPLEMENT GREEN HIGHWAY
	5.8 OVERALL RANKING
	5.9 DATA EXAMINATION
	5.9.1 Data Suitability
	5.9.2 Data Screening
	5.9.3 Examination of Normality
	5.9.4 Examination of Outlier
	5.9.5 Non-Response Bias Assessment

	5.10 MODEL DEVELOPMENT
	5.11 RESULTS OF THE MODEL EVALUATION
	5.12 MEASUREMENT MODEL EVALUATION
	5.12.1 Indicator Reliability
	5.12.2 Internal Consistency Reliability
	5.12.3 Validity (Average Variance Extracted)
	5.12.3.1 Convergent Validity
	5.12.3.2 Discriminant Validity


	5.13 STRUCTURAL MODEL EVALUATION
	5.13.1 Collinearity Assessment
	5.13.2 Bootstrapping
	5.13.3 Blindfolding
	5.13.4 Effect size (f2)

	5.14 SUMMARY

	CHAPTER SIX: CONCLUSION AND RECOMMENDATION
	6.1 INTRODUCTION
	6.2 CONCLUSION
	6.3 RECOMMENDATION

	REFERENCES
	APPENDICES



