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the significant causative factors to construction waste generation in
Malaysia construction industry. This book describes the research process
which includes data analysis in a systematic manner and is organised in
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construction industry. It covers the classification of the wastes, causes and
effects of the generated wastes and also the disposal issues. Chapter 2:
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factors are identified from previous researches related to construction
waste that were carried. Chapter 3: Questionnaire survey on identifying the
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Chapter 4: Development of structural equation model which indicates the
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generation using the multivariate approach.
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PREFACE

Construction sector in Malaysia has been growing rapidly since
the last few decades along with social development. The sector has
contributed significantly to Gross Domestic Product (GDP) of the
country. Even though rapid development of construction contributes
to a better and higher number of facilities which are needed by the
people, it also gives negative impact to economy, social and also
environment. The development in the construction sector is causing
an increase of construction waste generation every vyear. Thus,
Malaysia needs to take up the challenge in reducing waste generation
by finding an environmental-friendly way in minimizing the waste.

This research book is based on a study to identify significant causative
factors of construction waste generation in Malaysia construction
industry. The book is targeted to students, researchers and also
construction practitioners who are dealing with construction issues.
It is resourceful and helpful not only to postgraduate students who
are carrying research work but also for undergraduate students who
are studying construction. It describes the research process which
includes data analysis in a systematic manner and is organised in
four chapters as follows:

Chapter 1:  Overview of waste generation in construction industry.
It covers the classification of the wastes, causes and
effects of the generated wastes and also the disposal
issues.

Chapter 2:  Identification on causative factors of construction
wastes generation. These factors were identified from

Vil



Chapter 3:

Chapter 4:

previous researches related to construction waste
issue

Questionnaire survey on identifying the significant
causative factors of construction waste generation in
Malaysia construction industry. It describes the design
of the questionnaire, implementation of the survey
and also the analysis of the collected data.

Development of structural equation model which
indicates the structural relationship of causative
factors toward the construction waste generation
using the multivariate approach.
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CHAPTER 1

CONSTRUCTION WASTE

1.1 Construction Development

Construction sector in Malaysia has been growing rapidly since
the last few decades along with social development. The sector
has contributed significantly to Gross Domestic Product (GDP) of
the country. The construction growth trend in GDP since 2004 is
illustrated in Figure 1.1.
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Figure 1.1: Construction Sector Growth Trend from 2004 to 2012
(Source: Khan et al., 2014 & CIDB, 2013a)



CHAPTER 2

FACTORS CAUSING CONSTRUCTION
WASTE GENERATION

2.1 Introduction

Like other countries, Malaysia is also facing a serious problem of
waste generation in its construction industry (Noor et al., 2013,
Hassan et al., 2012, Aadal, Rad, Fard, Ghasemi, & Sabet, 2013).
Increased of waste generation is concurrent with the increased of
demand for major infrastructure projects, commercial buildings and
housing development (Begum et al., 2010, Mokhtar & Mahmood,
2008). However these wastes are not properly managed and have
resulted in the increased of illegal dumping sites. The construction
waste generation is caused by various factors which need to be
uncovered in order to avoid or minimise its generation.

Many researchers stated that Malaysia does not have a proper database
of construction waste flows and also a list of factors which are causing
waste generation on-site or off-site (Begum et al, 2007; Yuan & Shen,
2011; Lu & Yuan, 2011b). Construction Industry Development Board
of Malaysia (CIDB) and National Solid Waste and Public Cleansing
Corporation (PPSPPA) are the authorities empowered to deal with
construction waste have encouraged researchers to investigate more
on construction waste fields for the benefits of the country (Hamid,
2011, Taha, 2012). Even though several researchers have studied the
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CHAPTER 3

IDENTIFICATION OF CAUSATIVE
FACTORS TO CONSTRUCTION WASTE
GENERATION

3.1 Introduction

This chapter presents a study on identifying significant factors which
contribute to construction waste generation in Malaysia’s construction
industry using questionnaire survey approach. It starts by describing
the designing of the questionnaire and then the pilot study among the
experts in the construction industry. The purpose of pilot study was
to determine the relevancy of these factors for Malaysia construction
environment. After conducting the pilot study, the questionnaire for
actual survey was modified based on the findings obtained from
the study. The modified questionnaire was used for actual survey
where the numbers of respondents are larger in order to give better
representation of various parties involved in Malaysia construction
industry. It further describes the analysis using descriptive approach
on the data collected from this survey to find out the required level
of significance of each of the factor in contributing to construction
waste generation in Malaysia.
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CHAPTER 4

PLS-SEM MODEL OF CAUSATIVE
FACTORS OF CONSTRUCTION WASTE
GENERATION

4.1 Introduction

This chapter presents the development of structural relationship of
causative factors toward the construction waste generation using PLS-
SEM method. It describes the development process of the model by
showing how the model is developed. Then, the assessments required
on the measurement and structural components of the model. Finally,
the model is tested for its hypothesis and also validation to ensure
that the model is valid for representing the structural relationship of
causative factors with the construction waste generation.

4.2 PLS-SEM Approach

Structural Equation Modelling (SEM) first appeared in the marketing
literature in the early 1980s (Bagozzi & Yi, 1988; Fornell & Larcker,
1981), butinrecentyears, itsapplication has become quite well-known
(Hair et al., 2011). SEM is regarded as an extension of standardized
regression modelling used to deal with independent variables and is
ideally suited and still new in the fields of construction engineering
and management (Molenaar et al. 2000; Rahman et al 2013). It is a
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APPENDIX
Appendix A: Content of Pilot’s Questionnaire

Part A: Demographic

Instruction: Please fill in the blanks or tick ‘v the box or circle to
answer the question.

1. Name and address of company/organization

2. Type of your organization?
[ I Contractor [_IClient
[_]Consultant [ others

3. What is your category of organization?
] Government

[ Private [T others

4. Your working experience in Malaysian construction industry?
[ =36 year [ ]26-30 years [ l16-20 years [ Je-10 years
[]31-35 years [ 121-25 years L 11415 years (<5 years

5. State the size of projects you are/ever involved in terms of
contract amount of projects.

[_] Above than 10 million [_JRM 500,000 — RM 1 million
[_JRM 5 million — RM 10 million [_] RM 200,000 — RM 500,000
[_1RM 3 million = RM 5 million [_ILess than RM 200,000
[_JRM 1 million — RM 3 million
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APPENDIX

Appendix C: Content of Survey’s Questionnaire
Part A: Demographic

Instruction: Please fill in the blanks or tick ‘v’ the box or circle to
answer the question.

1. Name and address of company/organization

2. Type of your organization?
[ Contractor [_IcClient
[ Iconsultant [ Jothers ...ooovvven.

3. What is your category of organization?
[] Government

[ Private [ Jothers ...............

4. Your working experience in Malaysian construction industry?
[1>36 years [126-30 years [J16-20 years [J6-10 years
[ 131-35 years [ ]21-25 years L 11415 years (<5 years

5. State the size of projects you are/ever involved in terms of
contract amount of projects.

[_]Above than 10 million [ IRM 500,000 — RM 1 million
[_JRM 5 million — RM 10 million [_J RM 200,000 — RM 500,000
[_JRM 3 million - RM 5 million [_] Less than RM 200,000
[_TRM 1 million — RM 3 million

6. What is the highest academic qualification you have achieved?
[_IDiploma [_JBachelor Degree
[ ] Master Degree [IDoctor of Philosophy
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