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ABSTRACT

In Malaysia, the 3R approach is still in the stage of infant and ineffective, as not all the
initiatives are implemented by the construction stakeholders and some of them are
unaware of it. The increasing allocation of landfills has proved that an increasing
amount of unmanaged waste generated, and the allocation of funding and skills for
waste management has been insufficient due to lack of attention. Malaysia is one of
countries which have not familiar with the quantification for construction waste index
since the information and data for construction waste quantification in Malaysia is still
considered as restricted. The aim of the study is to develop a construction waste index
for bungalow construction project as a construction waste management to be practiced
on site for a better management of construction site. The objectives of the study are to
identify the level of application of 3R concept practiced in bungalow construction
project, to identify the concept of construction waste quantification and its current
practice, to analyse the amount of construction waste generated in bungalow
construction project, and to develop the index for construction waste for bungalow
construction project. This research focuses on four bungalow construction project sites
where are located in Malaysia, the level of application of 3R approach, the concept of
construction waste quantification and its method as well as the types, in order to develop
a construction waste index. The study is to develop a waste index as one of the waste
management method as well as promotes better waste management in terms of the 3R
concept as well as construction wastage storage allocation on construction site. The
study includes elaboration on the sustainability and sustainable development, the
sustainability in construction industry, the construction waste overview, the definition
of waste, the type of waste, the construction waste management and approaches, the
quantification and estimation of construction waste, the construction waste index, and
the calculation of construction waste index. Literature review, case study and content
analysis are used as the methodology of research. The study finds that all four bungalow
project sites, did apply the concept of reduce, reuse and recycle, and none of all four
sites did apply the construction waste quantification concept. The construction waste
index for bungalow project is calculated and developed as 18.62 kg/m2. This index can
be used by contractor on construction site, with the aim to estimate the total wastage to
be generated, minimize the order of construction material, as well as to prepare a proper
and sufficient waste storage size on site, as well as helps with the wastage management
for recyclable products. This study focusses on the construction wastage in four site of
bungalow construction projects and does not cover other types of buildings and other
types of industry, and the bungalow included in the research is limited to one to three
storeys building only.
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CHAPTER ONE

INTRODUCTION

1.1 INTRODUCTION

The title of this research is “Construction Waste Index for Bungalow Project”. The
intention of this chapter is to deliver a general idea of the research carried out. In this
chapter, the points which to be reviewed and go into detail are the statement of research
problem, aim and objectives of the research, scope of research, limitation of the

research, research methodology outlines and the structure of the research.

1.2 BACKGROUND OF STUDY

Construction is one of the prevalent businesses in both emerging and established
countries, in term of investment, occupation and also contribution to the gross domestic
product as this sector is necessary for human living, work and also their social need
(Uher, 1999; Medineckiene, Turskis, & Zavadskas, 2010). Asian countries with the 30
million population and rapid development such as Malaysia, China and South Korea
are demanded to focus more on the organisation and reduction of construction waste as
the generation of the wastage is increasing annually (Lau V. , 2004). The total volume
of wastage produces hinge on the construction phase and construction practice methods

used on site (Foo, Ismail, Ade, Nagapan, & Khairul, 2013).



Some major aspects which be the factor for the increasing of construction waste
generation are poor construction material storage and processing of construction
material design variations and changes on site (Muhammad, Mansor, & Rafikul, 2012).
The estimation of construction waste process should be done through reasonable and
scientific technique for a more well-organized management of construction waste. Most
studies on construction waste management are focusing on the basic concept of 3R
(reduce, reuse, recycle), contractor’s attitude, level of awareness, and waste disposal yet
less attention and studies have been carried out on the effectiveness of the 3R
application in site and the construction waste quantification and index as a
recommendation for a better construction waste management technique on site and

perhaps on design stage as well for the industry to grow in a sustainable way.

1.3 STATEMENT OF THE PROBLEM

Problem statement 1

The 3R approach is still in the stage of infant and ineffective waste management as not
all the initiatives are implemented by the construction stakeholders and some of them

are unaware of it.

The 3R approach which has been promoted by Malaysia government was
considered still in the stage of infant (Manaf, Samah, & Zukki, 2009). This is supported
by other study which stated that the 3R programme had been considered as an
ineffective waste management as not all the initiatives are implemented by the
construction stakeholders (Saadi, Ismail, & Alias, 2016). Most of the construction

pratitioners are found to be not executing the 3R concept on their construction sites



besides a few of them are unmindful of it. A study by Mydin, Khor and Sani (2014)
stated that an increasing allocation of landfills has proved that an increasing amount of
unmanaged waste generated, and the allocation of funding and skills for waste
management has been insufficient due to lack of attention. The policies carried out by
the government also yet still not sufficient as only few are completely practiced by the

waste management participant (Sin, Chen, Long, Goh, & Hwang, 2012).

Problem statement 2

Increasing allocation of landfills has proved that an increasing amount of unmanaged
waste generated, and the allocation of funding and skills for waste management has

been insufficient due to lack of attention.

In some construction projects, the developers and contractors had taken less
waste management strategy as they both are more focusing on exploiting economic
interests. A lot of illegal dumping produced by the unconcerned generation of
construction waste will cost the government to spend more on the treatment of the
wastages (Li & Wang, 2010). Construction waste produced on site requires high cost
for the transportation and large space area for its disposal (Liu & Wang, 2013). The
usual practice of construction waste disposal in most countries such as Malaysia,
Australia, Germany and Finland, is by discarding at landfills (Nagapan, Ismail, & Ade,

2012; Faniran & Caban, 1998).



Problem statement 3

Malaysia is one of countries which have not familiar with the quantification for
construction waste index since the information and data for construction waste

quantification in Malaysia is still considered as restricted.

The calculation of the total amount of wastage generated from construction
projects have been a challenging process due to the vigorous and fast track period of
construction activity and also the lack of amount and type of data on construction waste
generated (Siti & Wan, 2013; Jalali, 2007). A precise estimation of construction waste
can be obtained by developing a model specifically for waste quantification in
construction industry (Ahmad, Che, Noor, Siti, & Nik, 2012). This method is available
in some studies and has been practiced in some countries. However, Malaysia is one of
countries which have not familiar with the quantification for construction waste index
since the information and data for construction waste quantification in Malaysia is still

considered as restricted (Siti & Wan, 2013).

The estimation process should be done through reasonable and scientific
technique for a more well-organized management of construction waste. Most studies
on construction waste management are focusing on the basic concept of 3R (reduce,
reuse, recycle), contractor’s attitude, level of awareness, and waste disposal yet less
attention and studies have been carried out on the effectiveness of the 3R application in
site and the construction waste quantification and index as a recommendation for a
better construction waste management technique on site and perhaps on design stage as

well for the industry to grow in a sustainable way.



Thereby, the research will investigate on the matters of the level of actual
practice of 3R concept applied as well as the construction waste quantification, the
amount of construction wastage generated, together with the construction waste index

for bungalow construction project.

1.4 RESEARCH QUESTIONS

1- What is the level of application of 3R concept practiced in bungalow

construction project?

N
1

What is the concept of construction waste quantification and its current

practice in bungalow project?

3- How much is the amount of construction waste generated in bungalow

construction project?

4- What is the index for construction waste for bungalow construction project?



1.5 AIM OF THE STUDY

The aim of the study is to develop a construction waste index for bungalow construction
project as a construction waste management to be practiced on site for a better
management of construction wastage at bungalow construction site. This index shall be
used by contractor or any person in charged on construction site, with the aim to
estimate the total wastage to be generated, minimize the order of construction material,
as well as to prepare a proper and sufficient waste storage size on site, as well as helps

with the wastage management for recyclable products.

1.6 RESEARCH OBJECTIVES

In order to achieve the intended aim, there are several research objectives that need to

be fulfilled. The objectives of the research are:

[EEN
1

To identify the level of application of 3R concept practiced in bungalow

construction project.

2- To identify the concept of construction waste quantification and its current

practice in bungalow project.

3- To analyse the amount of construction waste generated in bungalow

construction project.

4- To develop the index for construction waste for bungalow construction

project.



1.7 SCOPE OF THE STUDY

This research focuses on four bungalow construction project sites where are located in
Malaysia, the level of application of 3R approach, the concept of construction waste
quantification and its method as well as the types, in order to develop a construction

waste index for overall project, besides for each type of construction wastage.

1.8 LIMITATIONS OF THE STUDY

This study only focusses on the construction wastage in four site of bungalow
construction projects and does not cover other types of buildings and other types of
industry, and the bungalow included in the research is limited to one to three storeys
building only. The construction waste material studied in the research are focused on
seven types of material waste which are dirt/soil/sand, bricks and blocks, tiles, wood,
concrete and aggregate, cement and plaster and metal. Other than that, the location of

the four site projects is located within Peninsula Malaysia.



1.9 SIGNIFICANCE OF THE STUDY

There are some significances of the study identified as:

1- Develop a construction waste index as one of the construction waste
management method.

2- Promotes better construction waste management in terms of the 3R concept as
well as construction wastage storage allocation on construction site for future
construction project

3- Guidelines for professionals, students and practitioners in construction industry

in the context of construction waste management.

1.10 STRUCTURE OF RESEARCH

1.10.1 Chapter One: Introduction

The chapter describes the overview of the research, which are the introduction, problem
statement, research aim and objectives, research questions, significant of research,

limitation of research, research methodology and structure of research.



1.10.2 Chapter Two: Literature Review

The chapter consists of literature study of the research. It includes elaboration on the
sustainability and sustainable development, the sustainability in construction industry,
the construction waste overview, the definition of waste, the type of waste, the
construction waste management and approaches, the quantification and estimation of
construction waste, the construction waste index, and the calculation of construction

waste index.

1.10.3 Chapter Three: Research Methodology

Under this chapter, the research design and methodology is explained and detailed out.
Literature review, case study and content analysis are used as the methodology of

research. The sampling and the procedure of the research will be explained.

1.10.4 Chapter Four: Data Analysis and Discussion

The chapter elaborates the data and findings that have been obtained for the research.
The data is analyzed and evaluated, and all the calculation will be explained in a detailed
discussion in order to achieve the aim and objectives of the research and explains the

process of data analysis for the case study conducted.



