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ABSTRACT

The sustainability commitment of a nation can be reflected in how much attention is
given to the sustainability development of youth and future leaders. Higher Education
Institutions (HEIs) are one of the main players in producing the nation’s future leaders
by emulating the sustainability agenda into the curricultum and physical
infrastructures. Therefore, it is crucial that sustainable campuses are designed to fulfil
the educational needs of these future leaders. However, due to the nature of
construction development, campuses are being developed in the traditional methods
which are burdened by many challenges such as project delay, fragmented processes
and high construction waste. To overcome these challenges, many scholars have
proposed the Integrated Project Delivery (IPD) as a method that is beneficial for
sustainable development. Accordingly, this research investigated a novel approach to
sustainable campus development by identifying how IPD can be applied in the
physical development of campuses specifically within the Malaysian northern region
HEIs. Semi-structured interviews were conducted with 6 participants who were the
experts or main decision- makers in the respective HEIs. The qualitative data was
analysed using the Template Analysis method with the aid of Nvivol0 software. The
findings indicate that although the participants were aware of the importance of
sustainability development, most of them were unfamiliar with most of the IPD
practices in campus development. Nevertheless, some of the IPD practices were
applied by the participants. The guideline developed at the end of this research
highlights the current practices which overlap the IPD principles and suggests the
additional aspects of IPD that can be merged with sustainable campus development
activities. Some limitations of the study are also indicated, suggesting opportunities
for future research.

Keywords: Sustainable construction, sustainable campus development, Integrated
Project Delivery, Higher Education Institution.



ABSTRAK

Sesebuah negara yang beriltizam ke arah kemampanan dapat dilihat melalui kepekaan
pembangunan mampan golongan belia dan bakal pemimpin negara tersebut. Institusi
Pengajian Tinggi (IPT) adalah salah satu daripada peneraju utama yang berperanan
untuk melahirkan generasi kepimpinan negara. Justeru, ia seharusnya mencerap
agenda mampan melalui kurikulum dan prasarana fizikal. Oleh itu, adalah penting
kampus mampan direka bentuk bagi memenuhi keperluan pengajian bakal pemimpin
pada masa hadapan. Walau bagaimanapun, disebabkan perkembangan pembangunan
yang sebegitu rupa, kampus-kampus dibangunkan berdasarkan konsep binaan secara
konvensional, iaitu dibelenggu dengan pelbagai masalah seperti kelewatan projek,
pembangunan yang tidak sekata dan juga pembaziran bahan binaan. Bagi mengatasi
cabaran-cabaran ini, ramai cendikiawan mencadangkan kaedah Integrated Project
Delivery (IPD) sebagai kaedah pembinaan yang berkesan ke arah pembangunan
mampan. Maka, melalui kajian ini, pembangunan kampus mampan akan dikaji
dengan mengenal pasti kaedah penerapan dalam pembangunan fizikal kampus,
terutamanya dalam lingkungan IPT di utara Semenanjung Malaysia. Kaedah temu
bual separa berstruktur telah dijalankan dalam kalangan 6 orang responden yang
merupakan pakar atau pembuat dasar di IPT terbabit. Data kualitatif dianalisa dengan
menggunakan Template Analysis dengan bantuan perisian Nvivo 10. Dapatan kajian
menunjukkan bahawa walaupun responden yang ditemubual menyedari akan
kepentingan pembangunan mampan, namun kebanyakan mereka tidak menyedari
akan kebanyakan amalan IPD dalam pembangunan kampus. Walau bagaimanapun,
terdapat beberapa amalan IPD yang diterapkan oleh peserta kajian dalam kampus
masing-masing. Panduan yang dibangunkan pada akhir kajian ini adalah dengan
mengetengahkan amalan-amalan terkini yang bertindih dengan prinsip-prinsip IPD
dan mencadangkan aktiviti-aktiviti tambahan yang boleh digabungkan dengan
pembangunan kampus yang mampan. Beberapa kekangan dalam kajian ini dinyatakan
dan mencadangkan peluang bagi penyelidikan pada masa hadapan.

Kata kunci: Pembinaan mampan, pembangunan kampus mampan, Integrated Project
Delivery, Institusi Pengajian Tinggi.

vi



To my heart and soul,
Faizatul Akmar

Afwan Daniel and Auni Maisara

vii



ACKNOWLEDGEMENTS

Praise be to Allah the Almighty God of the Universe from whom I came and belong,
for leading me to this path of self-discovery and humbling experience.

I would like to express my heartfelt gratitude and appreciation to my supervisor, Dr.
Mohd Nasrun and Dr. Kamaruddin for their utmost patience, for their warmth and
kindness, endless motivation and support throughout my entire MSc journey. Their
invaluable insights, critical comments and exceptional guidance have brought out the
researcher in me which I have never known to exist. Thank you, Dr. Nasrun and Dr.
Kamaruddin May Allah bless you always.

I am also eternally grateful to my sponsors who have funded this MSc research;
Majlis Amanah Rakyat (MARA), without which this MSc. dream, would not be a
reality. I wish to also thank all of my colleagues within STML Postgrad Room who
has given me invaluable assistance and support, as well as the ever-helpful research
administration staff for their unrelenting support and kindness during my time at
STML. From the bottom of my heart, I thank you all.

I would also like to express my utmost gratitude to my family;

To my beloved Abah and Ibu; who has been my twin pillar of strengths throughout
my entire life and have taught me faith, perseverance and courage in life. Thank you
for always believing in me.

To my adored Abah and Mama; who has never given up in supporting me throughout
my MSc journey, your sincere affection has driven me to complete the journey. Thank
you for always encouraging me.

To my dear siblings Amy, Ammar and Aiman; [ thank you dearly for your support,
understanding and love even when we don’t see each other as frequent as I wish to.

To my cherished brothers and sister in-law Abang, Teh and Aisyah; I would like to
thank you of all your support, understanding and help. I truly appreciate it.

To my precious children Afwan and Auni; for your laughter and love that has brought
me endless joy and motivation to keep on searching for the light at the end of the
tunnel, Daddy is forever grateful.

To my wonderful Wife Faiza, I am forever indebted to you. Thank you for the love,
sacrifices, understanding, humour and most of all for being the wind beneath my
wings.

viii



TABLE OF CONTENTS

CHAPTER ONE: INTRODUCTION OF THE RESEARCH
1.1 | F13 0o L0 To) 1 () ¢ HRT

1.2 Background of the Research ...
1.3 Problem Statement ...........ooooviiiiiiiiiiiii
1.4 Research QUEStioNS ........ovviireiiiiiiiiiiiiiir e
1.5 Research Objectives .......o.veeviiiiiniiiiii
1.6 Scope of The Research .......cocvvvivvieiiviiiniiniiiiiiiiveeanns
1.7 Research Process ..o.oovviiniiiiiiii i i
1.8 Significance of Research .......ccoooiiviiiiiiiiiii e
1.9 Structure of Research .........ccovviiiiiiiiiiiiiii
1.10 Chapter SUMMAIY......c.viiiniiiiiiiiiiii et eneenees
CHAPTER TWO: LITERATURE REVIEW
2.1 INtroduction ........ .. i
2.2 Sustainable Development: The Worldwide Awareness ..............
2.3 Declarations on Sustainability ............ccovviviiiiiiiiiiiii
2.4 Sustainable in Higher Education Institution (HEI) ....................
2.4.1 Sustainable Campus Definition...........coocviiiiiiiiiiiiiiiininn
2.4.2 University and HEI with Sustainable Approach........................
2.5 The Approach Towards Sustainability Through Team Integration..
2.6 Main Problem in Malaysian Construction Industry...................
2.7 Contemporary Issues in The Construction Industry .................
2.8 Project Delivery Method ........oovniiiiiiiiniiiiiiicicii e,
2.8.1 Design—Build (DB) ..ccociiiiiiiiiii e
2.8.2 Design —Bid —Build (DBB)........coviviiiiiiiiiiiiiine e
2.8.3 Construction Management at Risk (CMR) ...........c..ooiviiinie
2.8.4 Full Delivery Program or Program Management.....................
2.8.5 Build Own Operate and Build Own Operate Transfer...............
2.9 Integrated Project Delivery — The Perspective ..........c.ccovivnn
2.9.1 Contractagreement in IPD...........ccceiiiiiiiiiiiiiiiiiiiiiaenn,
2.10 (IPD) Team Effectiveness ........ooverviririiirenniaiieiieeneenannnae
2.10.1 The Concept of Teamwork .......c.c.coovveiiiiiiiiiiiiiiniini..
2.10.2 Team SyNergy ....ccvceviinriiiiiiiiiiiiiiiiiiiii e
2.10.3 Project Delivery Through Team Integration ..............c..cooeenee
2.11 The Definition of IPD ....oevviiiii

ii
iv

vi
vii
ix
xii

Xiti

xvii

e e R [ e A

10
12

13
14
17
22
24
25
26
28
30
34
35
36
38
40
41
43
45
49
51
52
53
54



2.12
2.13
2.14
2.14.1
2.14.2
2.14.3
2.14.4
2.15
2.16
2.17
2.18
2.19
2.20

IPD Primary Area ........ocouveirininiiniiiiiiiiiieii e enees
Pre-Requisites to Implement IPD ..o
Synthesis of Fundamentals To Implement IPD ......................
Fundamentals by IPD characteristics.........c.ccoevviivviiennnennn.ne.
Fundamentals from IPD agreement..............c.oovviviiinnnnn.
Cultural requirements.........c.cooveviiiiiiiiiiiiii
Technological requirements. ..........cocvereiiviiiiiainienee.
The Advantages of IPD Implementation ..................coovveniinee
IPD Component and TOOIS ......ovvniniviiiiiiiieiieeiieeeenee,
Integrated Project in Other Countries ..........cceeveeineineieiinnn...
IPD Awareness in Malaysia ........cooviiiiieniininiiiiai e,
The Comparison IPD and The Others Delivery Method ..............
Chapter SUMMATY.......o.ovveiiiiiieirte it eaeeaans

CHAPTER THREE: RESEARCH DESIGN AND METHODS

3.1

32

3.3

3.4
3.4.1
34.2
3.4.3

3.5

3.6

3.7

3.8

INtroduction .......oooiiiiiiii e
Research Approach ......ccoooiiiiiiiiiiiiiiiiiiiiiiiii e
Research Strate@y .......oovvviniieiiieiieiiiie e
Research Techniques .........cocovvieiiiiiiiiiiiiiiiiin e,
Literature RevieW .....covviiniiiiiiiiiii i

Surveyed Sample........cooovviiiiiiiii
Qualitative Data Using Template Analysis .......c....coveieeiianian
Research Objectives and The Methods of Investigation ..............
Reliability and Validity Concerns in Qualitative Research ........
Chapter SUMMATY .. ...ovineitiietiiiiien et eneenes

CHAPTER FOUR: QUALITATIVE DATA ANALYSIS

4.1

4.2
4.2.1
422

4.3

44

4.5

4.6

4.7
4.7.1

4.7.2

4.7.3

4.7.4

INtroduction..........ooei i
Qualitative Data Collection — Semi-Structured Interview...........
Aim of The Interview .......ccooveviiiiiiiiiiii i
The Process of Interview Design..........cocovviiiiiiiiiiiiiiiinin
Application of Nvivo 10 Software in Data Analysis.................
Data FIndings...c.ocovviiiirniiii e e e e
Understanding The Sustainable, IPD Characteristic and IPD
Primary ALCa.......ceiuieiitieeet e re v vae e eaes
Current Practice of Construction Process in Northern Region HEI..
Analysis and Discussion of Findings from The Interview...........

The Current Issue of Project Delivery in HEI’s Northern Region
L2113 o1 £ S PN
A) Maintenance Department Has Too Many Projects..........
B) Communication Problem...............coeviiiiiiiiiiiinnnn...
)] Strict EPU Guideline.........cccooevvivirieniiniiiiniiiininne,
D) Finding on IPD Factors.......c.cooviiiieeneeineinnennennennns
Identify The Current Design Process and Practice in Sustainable
Campus Development............c.oooiiiiiiiiiiiiiiiii
To Identify The Collaboration Among Key Participant in Project
Delivery Process. ....ocoveiiiiiiiiiiiiiiiiieciiii i
The Type of Procurement Been Used in The Campus
Development Projects.......c.coeveveiiiiiiiiiiiiiiiiiiinnnens

56
58
59
59
60
60
61
61
65
67
69
70
72

73
74
76
83
83
84
88
90
91
93
94

95
95
96
97
99
100

103
105
107

108
111
113
115
116
117
121

124



4.7.5 The Sustainable Elements in The Campus Project and
Development.......coouiiiiiii i
4.8 Chapter SUMMATY.....c...viveiiniirt it aeaeaans

CHAPTER FIVE: DISCUSSION AND CONCLUSION
5.1 Summary of The Research
52 Discussions and Key Finding
5.2.1 Investigating The Current Practice of Design, Construction and
Development Process in The Northern Region HEI Campuses......
A) Traditional Method..........ccooiiiiiiiiiiiiiiiniiieee s
B) Design and Build Method............cccooiviviiiiiiiinnnna..
5.2.2 Identify The Current Design Process and Practice in Sustainable
Campus Development...........coooooeiiiiiiiiniiiiiiiiiii,
5.2.3 Identify The Collaboration Among Key Participant in Project
DelVery Process. ... .ueuveeiniiieiiii e
5.2.4 Type of Project Delivery Used in Construction Project for Campus
Development. ... .co.iiiiiiii i e
5.3 IPD Sustainable Campus Development Guideline....................
A) Campus Planning & Site Design...........cocevviiiiiiiininn
B) GOl e e
0] Campus Strategies.....ovvevrirrir e
D) Pre-Design.....ccovviviieiiiiiiiiii
E) Désign...... pgew ... EEE- - EEE- - BB
B) LO10] 1117 91 (62 310) « DO PSR SRP
G) Post-Construction. ... ..ooeiieeieiice i e e e e
5.3.1 Sustainable in IPD for Campus Development Guideline for Design
PRECCssh e llon) WS SR TR NN BON ¥ ..
A) Project Planning.........c.ooiriiiiiiii it
5.4 Research Limitation.........cocooviiiiiiiiiinininn
5.5 Contributions to The Knowledge.............coovviiiiiiiiiiniinen,
5.6 Recommendations for Future Work.............c.o.oiiiine.
5.7 Chapter Summary...........oovviiiiiiiiiiiii
APPENDIX I
REFERENCES

xi

128
132

133
135

135
135
136

139

143

145
148
149
149
149
150
150
151
151

151
151
152
153
155
155
156
160



Table 1.1
Table 2.1
Table 2.2
Table 2.3

Table 2.4

Table 2.5
Table 2.6

Table 2.7
Table 2.8
Table 2.9
Table 2.10
Table 2.11
Table 2.12
Table 2.13

Table 3.1

Table 3.2
Table 3.3
Table 3.4
Table 3.5
Table 3.6
Table 3.7
Table 4.1
Table 4.2

Table 5.1

LIST OF TABLE

The Potential of Energy Efficiency for Environment...................... 3
Definition of Sustainable Development..............oceevvviiiininninn.e, 15
Declaration Chronology (Source: Wright, 2002).............cccooeninien. 18
Common Principal of Sustainability in Policies and Declaration
(Source: Wright, 2002)......cviuiniiiniiiiiir e 21
The Focus of Number of Institutions—Detailed sustainability policies
(Source: Wright, 2002)....cniveiniriiiiiieiieni e cieeiee e 23
Integrated Project Agreement in Other Country (Smith et al, 2011)... 45
Traditional Project Delivery vs. Integrated Project Delivery — A

Comparison of Characteristics (AIA, 2007).....cccceveeevecerinenrornrinnrenenene 47

Contractual and Behavioural Principles of IPD (Source: Cohen, 2010) 49
Six key practices indicate of team integration (Source: Ibrahim, 2013) 50

The Advantages of Implementing IPD.............coceviiiiiiiinninini. 62
Summary of IPD Benefits as Cited in Current Literature..................... 63
IPD Key Literature ReVIEW........covievuiriiiniiininiiieeeienieieiineanen 64
Tools for IPD Maintenance..........ceeveereriererieseesenieemesesesmeeseeeesens 66
Comparison of the Delivery Characteristic, Advantage and
Disadvantage In-Between CMR, DBB, DB and IPD Delivery........... 71
The Fundamental of Quantitative and Qualitative Methods

(Bryman & Bell, 2007)...coieiiiiiiiii e 76
Research Strategies by Yin, Author and Saunders........................ 77
Comparison of Various Research Strategies (Nawi, 2012).................... 79
Detail of Sample for Interview.........cooviiviniiiiiiiiiiini e 88
Research Objectives in Relation to Methods of Investigation............... 92
Comparison Across Person and Time (Schreter, 2012)................. 93
Validating Testing on Qualitative Method (Creswell, 2009)........... 94

The Categories of Nodes as Factors that has been used in NVivo 10.. 102
List of Issues Mentions and Highlighted by Participant About the

Construction Process........vvviiiiiiviiiiiiniiiiiiiic e 110
The Project Delivery Method for Campus Development................. 146

Xii



Figure 1.1
Figure 1.2
Figure 2.1

Figure 2.2
Figure 2.3

Figure 2.4
Figure 2.5

Figure 2.6
Figure 2.7

Figure 2.8
Figure 2.9

Figure 2.10
Figure 2.11
Figure 2.12

Figure 3.1
Figure 3.2
Figure 3.3
Figure 4.1
Figure 4.2
Figure 4.3

Figure 5.1
Figure 5.2
Figure 5.3
Figure 5.4
Figure 5.5
Figure 5.6

Figure 5.7
Figure 5.8
Figure 5.9

LIST OF FIGURE

The Typical of Process Phase of The Research..........................
Research Process DIiagram.........ccceceereruiveceeeeineeiineeeeeseeeeenrssvaesenns
The Triple Bottom Line of Sustainable Development (Adam,

Sustainable Construction Features (Yates, 2013; Cassidy, 2003 &
Of0ri, 2000). ...t e
Construction Method Applied in Malaysian Government
CONSIIUCHION. ... ett ettt e e eneee e
The Relationship of Key Players in Design-Build (DB)
THUSEration. ... ouee it
The Connections between the Key Players in DBB..
The Relationship of Key Players in Construction Management at
Risk HHustration.........cooooiiiiiiiiiiiii e
Contractual Framework for a BOT Project/Concession...............
Integrated Project Delivery (IPD) the Integration and
Collaboration........coooiuiiiiiiiiii e
IPD BIM and LEAN relationship..........cocveriviiiieiiiiiininnnn,
Five IPD Primary Ar€as.........ueveimiieserenenernieieeinieaenenenansone
The map or IPD Project in All Over Country in the US (Source
AIA California IPD Case Study 2012).....ccoiviiiviiiiiiiiiienennnne.
Process Flow of the Inductive Theory Generation.....................
Semi-Structure Interview Characteristics (Yin, 2001).................
The Steps of Template Analysis (King, 2006).........ccccveeiennnnen.
Screen Shot for Template Analysis in NVivo 10 Software..........
The Relationship of Nodes for this Research............................
Screen Shot of NVivo 10 Software Showing the Nodes on
Understanding of IPD and Sustainable Concept.........cocovenennn..
The Issues Raised by the Participant...............cocooiiiii.
IPD Characteristic Mention by All of the Participants................
Social SUb Factor......ccovuiviiiii i
Environment Sub Factor............ooooiiiiiiiiin
Economic Sub factor..........coceveviiiiiiiiiiiiiiiie
Sustainable Pillar Factors from Interview Compare fo Sustainable
Pillar Factors from Literature Review.........c.cooevvieiiinnininninn.
Interview Result for IPD Primary Areas...........ccoovveiiiiininnnn,
IPD Primary Area by Percentage.............ccooeviiiiiiiiiiinnnn..
IPD characteristic From NVivo 10 AnalysiS............coovveininnn.

Xiii

16
31

33

34



LIST OF ABBREVIATIONS

A/E Architect/ Engineer

ADR Alternative Dispute Resolution

AlA American Institute of Architect

AJACC American Institute of Architect California Council
AV Audio Visual

BAS Building Auto Systems

BIM Building Information Modelling

BOT Build Operate and Transfer

BOOT Build Own Operate and Transfer

CE Concurrent Engineering

CM Construction Manager

CMR Construction Management at Risk

CTK Cadangan Teknik dan Kewangan (Finance and Technical Proposal)
DB Design and Build

DBB Design Bid and Build

DBFO Design Build Finance Operate

DBOM Design Build Operate Maintain

DESD Decade of Education for Sustainable Development
EPU Economic Planning Unit

GBI Green Building Index

GC General Contractor

GMP ~ Guaranteed Maximum Price

viil




HEI

IBS

ICT

ICUN

IPD

JPP

KPM

Kwh

LCC

LED

LEED

LESTARI

MP

NHS

PM

SCM

SPN

UK

UKCG

UKM

UM

Higher Education Institution

Integrated Building System

Information and Communication Technologies
International Conference of United Nation
Integrated Project Delivery

Jabatan Kerja Raya (Department of Maintenance)

Jabatan Pengurusan dan Pembangunan (Department of Management and
Development)

Kementerian Pelajaran Malaysia (Malaysian Education Ministry)
Kilo watt per-hour

Life Cycle Cost

Light Electronic Diod

Leadership in Energy Environmental Design

Institute of Environment and Development

Multi-Prime

National Health Services

Project Manager

Ringgit Malaysia

Supply Chain Management

Seksyen Pengurusan Nilai (Value Management Section)
United Kingdom

United Kingdom Construction Group

Universiti Kebangsaan Malaysia

Universiti Malaya

ix



UMT

UN

UNCED

UNEP

UNESCO

UniMAP

UPM

us

USA

USGBC

USM

UuM

VM

Universiti Malaysia Terengganu

United Nations

United Nation Conference Environment and Development
United Nations Environment Program

United Nations Educational, Scientific and Cultural Organization
Universiti Malaysia Perlis

Universiti Pertanian Malaysia

United State

United State of America

United State Green Building Council

Universiti Sains Malaysia

Universiti Utara Malaysia

Value Management



CHAPTER ONE

INTRODUCTION

1.1 Introduction

The first chapter enlightens nine parts which are: (i) background of the study, (ii)
problem statement, (iii) research questions, (iv) research objective, (v) scope of the
research (vi) research process, (vii) significance of the study, (viii) structure of

research (ix) summary.

1.2 Background of the Research

The significance of sustainable campus development is really crucial in developing
the younger generation as the university is a place to create new future leaders of the
world (Alshuwaikhat & Abubakar, 2008). Students from all over continent gathered
in university to absorb knowledge’s formally and in-formally trough the classes and
the environment (Cortese, 2003; Razak, 2008). Based on this pedagogy, the ideology
to prepare the future leaders must be start at the foundation of the institutions

(Cortese, 2003; Robert & Westville, 2008).

According to Finlay (2010), in order to encourage the sustainable campus
development the participation from the entire user from inside the campus area and
the surrounding area is required to ensure the energy and water consumptions can be
reduced. Concurrently, efforts can be made to minimise the carbon footprint to
achieve the sustainability within the area. Furthermore, Mat et al. (2009), mentioned

that to succeed in developing the sustainable campus there are several physical factors
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