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By 
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December 2007 
 

Chairman: Associate Professor Mohd Razali Abdul Kadir, PhD 
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Constructability is one of the new directions in the field of construction 

management. The application of constructability concepts in developed countries 

such as USA, UK and Australia has been proven to yield tangible benefits to the 

construction project stakeholders and in turn has leveraged the improvement of the 

construction industry in these countries.  

 

The Construction Industry Institute (CII) in USA stated that there are barriers that 

impede the implementation of constructability and designated the identification of 

these barriers as one of the steps in the first milestone of constructability 

implementation roadmap.  

 

Recent researches in constructability conducted in Malaysia showed that this concept 

is not yet adopted by the Malaysian construction industry. The lack of 

implementation of constructability by the construction project’s stakeholders in 
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Malaysia indicates that there are barriers that oppose its adoption. Consequently the 

this research aimed at identifying those barriers together with their causes and 

studying the existence of the barriers among the main construction project 

stakeholders in addition to the readiness of the stakeholders to overcome the barriers.  

 

Based on the available literature twenty six potential barriers were formulated 

forming the basis for the broad questionnaire type survey research that was carried 

out to study the barriers to constructability implementation in Malaysia. The survey 

research was augmented by four case studies that were chosen to cover construction 

projects of different types and sizes. The cases also served as means of identifying 

the main causes behind the existence of the major barriers. 

 

The research findings showed that fifteen out of the twenty six barriers were major 

barriers that were claimed to exist by more than fifty percent of the respondents. The 

highest ranking barrier in the study was the absence of systematic documentation and 

retrieval of “lesson learned”.  

 

Furthermore, the three main categories of the construction project organization types 

were found to have nearly equal number of barriers with designers and the 

contractors’ organizations having slightly higher number of existed barriers than the 

owners.  The designers and contractors had sixteen barriers compared with fourteen 

in the owners’ organizations.  
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 v

Finally, this research concluded that the Malaysian main project stakeholders have 

an understanding of the need to remove severe barriers. And as an indication of the 

high readiness of the Malaysian construction industry to mitigate the barriers, the 

research showed that the probability of high readiness of the construction project 

stakeholders to overcome the barriers was more than 50 percent for 11 out of the 15 

major barriers. 

© C
OPYRIG

HT U
PM



Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia 
sebagai memenuhi keperluan untuk ijazah Doktor Falsafah 

 

RINTANGAN DAN KESEDIAAN UNTUK MENGATASINYA KEPADA 
PELAKSANAAN KEBOLEHBINAAN DI MALAYSIA  

 

Oleh 
 

RIADH G. HASAN  
 

Disember 2007 
 

Pengerusi: Profesor Madya Mohd Razali Abdul Kadir, PhD 
 
Fakulti: Kejuruteraan 
 

Kebolehbinaan adalah salah satu perkembangan dan tujuarah baru dalam bidang 

pengurusan binaan. Pengunaan konsep kebolehbinaan di negara-negara maju seperti 

USA, UK dan Australia telah terbukti menghasilkan faedah yang amat ketara kepada 

mereka yang terlibat dalam projek-projek pembinaan. Hasil dari kebolehbinaan ini 

dapat memajukan industri pebinaan di negara-negara tersebut. 

 

Institut Industri Binaan (CII) di Amerika Syarikat menyatakan terdapat rintangan-

rintangan yang menjadi sekatan kepada pelaksanaan konsep kebolehbinaan ini lalu 

menjadikan pengenal pastian rintangan-rintangan ini sebagai langkah-langkah awal 

didalam peringkat kearah halatuju pelaksanaan kebolehbinaan.  

 

Beberapa kajian kebolehbinaan yang telah dilaksanakan baru-baru ini menunjukkan 

bahawa konsep lagi belum digunapakai didalam industri binaan di Malaysia.  Ia jelas 

menunjukkan bahawa terdapat banyak rintangan yang menghalang perlaksanaanya. 
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Justeru itu matlamat kaji selidik ini adalah untuk mengenal pasti rintangan rintangan 

serta dengan sebab musababnya. Juga ia bertujuan untuk menyelidik kewujudan 

rintangan rintangan dikalangan organisasi utama projek pembinaan dan kesediaan 

mereka untuk mengatasi rintangan rintangan tersebut. 

 

Merujuk kepada hasil penulisan yang sedia ada, terdapat dua puluh enam jenis 

rintangan yang dikenalpasti dijadikan asas tinjauan soal selidik yang menyeluruh 

bagi mengkaji rintangan rintangan kebolehbinaan yang dilaksanakan di Malaysia.   

Kaji selidik ini diperkuat dengan empat kes kajian dipilih mengikut perbedzaan jenis 

projek dan saiznya. Kes-kes ini juga berguna sebagai pendekatan mengenal pasti 

sebab sebab yang paling penting terhadap kewujudan rintangan rintangan utama. 

 

Kajian ini menunjukkan bahawa lima belas daripada dua puluh enam rintangan 

tersebut disenaraikan sebagai rintangan utama yang didakwa wujud oleh lebih dari  

lima puluh peratus responden. Rintangan yang diberikan “ranking” tertinggi dalam 

kajian ini adalah ketiadaan dokumen yang sistematik dan maklumat “lesson 

learned”. 

 

Tambahan pula, tiga kategori utama didalam jenis organisasi projek pembinaan 

didapati mempunyai hampir sama bilangan rintangan rintangan, hanya  pereka-

bentuk dan   organisasi kontraktor mempunyai rintangan rintangn lebih sedikit dari 

organisasi pemilik. Pereka-bentuk dan kontraktor organisasi ada enam belas 

rintangan rintangan berbanding empat belas di dapati didalam organisasi pemilik.  
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 viii

Sebagai rumusan, kajian ini mendapati bahawa kesemua mereka yang terlibat secara 

langsung didalam industri pembinaan di Malaysia mempunyai kefahaman yang sama 

dimana keperluan untuk menghapuskan rintangan rintangan yang dianggap 

mempunyai impak yang besar amat mendesak. Dalam hal ini, kajian ini telah 

menunjukkan bahawa kesediaan oleh mereka untuk mengatasi rintangan rintangan 

tersebut berada pada tahap yang cukup tinggi dimana dalam 11 dari 15 rintangan 

besar yang dikenalpati, 50 peratus dari responden telah menunjukan kesediaan yang 

tinggi untuk melaksanakannya. 

© C
OPYRIG

HT U
PM



ACKNOWLEDGEMENTS 
 
 
 

The author wishes to express his sincere gratitude and highest appreciation to 

Associate Professor Ir. Dr. Mohammad Razali Abdul-Kadir, chairman of the 

supervisory committee, for his major role in all aspects concerning this study. His 

persistent support, brotherly help, invaluable advice, guidance and unlimited 

assistance were the drivers that made the completion of this work possible.     

 

The contributions of Associate Professor Dr. Mohd Saleh Jaafar and Associate 

Professor Dr. Napsiah Ismail, Members of the supervisory committee, were 

important factors in the success of this work. The author is much obliged and very 

thankful to them. 

 

I am much indebted to my wife Mayada and my Son Hassan for their help, support 

and patience throughout the course of this study. 

 

The author also extends his great thanks to the Housing Research Centre (HRC) 

staff and management represented by Professor Ir. Abang Abdullah Abang Ali for 

the unlimited support and provision of resources that facilitated the progress of this 

research. 

 

An expression of gratitude is also extended to the staff and management of the 

Construction Industry Development Board (CIDB) for their cooperation and 

assistance in providing resources and supporting the work. 

 ix

© C
OPYRIG

HT U
PM



 x

 

Special thanks are presented to the staff of the Public Works Department (JKR) for 

their help and cooperation throughout the work. 

 

Words of thanks are due to R.A.S. Engineering Service Sdn. Bhd. For providing the 

necessary materials and supporting the work. 

 

I am much indebted to Encik Fadzullah Hassan, Executive Director of Catonic (M) 

Sdn Bhd, for his encouragement, support and contribution during all the phases of 

this research.   

 

The efforts of Encik Abdul Razak Haron, Managing Director of Datarn Pertiwi Sdn 

Bhd, during the survey process are highly appreciated.     

 

Finally space considerations preclude listing all those who gave helping hands 

throughout the course of the research and to whom the author is greatly obliged. 

© C
OPYRIG

HT U
PM



This thesis was submitted to the Senate of Universiti Putra Malaysia and has 
been accepted as fulfilment of the requirement for the degree of Doctor of 
Philosophy. The members of the Supervisory Committee were as follows: 
 
 
 
 
Mohd. Razali Abdul-Kadir, PhD 
Associate Professor 
Faculty of Engineering 
Universiti Putra Malaysia 
(Chairman) 
 
 
Mohd. Saleh Jaafar, PhD 
Associate Professor 
Faculty of Engineering 
Universiti Putra Malaysia 
 (Member) 
 
 
Napsiah Ismail, PhD 
Associate Professor 
Faculty of Engineering 
Universiti Putra Malaysia 
 (Member) 
 
 
 
                                                                                   _____________________ 
                                                                                   AINI IDERIS, PhD 
                                                                                   Professor and Dean 
                                                                                   School of Graduate Studies 
                                                                                   Universiti Putra Malaysia                                     

 
           Date: 10 April 2008 

 

 xii

© C
OPYRIG

HT U
PM



TABLE OF CONTENTS 

 

  Page

DEDICATION  ii
ABSTRACT  iii
ABSTRAK  vi
ACKNOWLEDGEMENTS  ix
APPROVAL  xi
DECLARATION  xii
LIST OF TABLES  xv
LIST OF FIGURES  xvii
LIST OF ABBREVIATIONS  xviii
 
CHAPTER 
  
1 INTRODUCTION 1
 1.1 Introduction 1
 1.2  Problem Statement 4
 1.3 Research Objectives 5
 1.4  Scope of the Research 5
 1.5 Significance of the Research 6
 1.6 Organization of the Thesis 7
 1.7 Summary 8

2 LITERATURE REVIEW 9
 2.1  Introduction 9
 2.2 Constructability 9
  2.2.1     Constructability Definitions 

2.2.2     Constructability Concepts 
2.2.3    Benefits of Constructability Implementation 

12
14
17

 2.3 Barriers to Constructability Implementation 22
  2.3.1     Definition 

2.3.2     Barriers Listed in Previous Studies 
2.3.3     Summary of what is Lacking in Previous Studies 

22
22
37

 2.4 Barriers Adopted in this Research 39
 2.5 Summary 76

3 METHODOLOGY 78
 3.1  Introduction 78
 3.2 Survey Method 78
  3.2.1     Steps Followed in the Survey Research 79
  3.2.2     Formulation of the Barriers 79
  3.2.3     Sampling and Sample Size 80
  3.2.4     Survey Questionnaire  82
  3.2.5     Questionnaire Administration  85
  3.2.6     Validity and Reliability 85

 xiii

© C
OPYRIG

HT U
PM



 xiv

 3.3 Data Analysis and Modeling Methods 87
  3.3.1   Data Analysis 87
  3.3.2   Models 87
 3.4 Steps Followed in Conducting the Case Studies 92
 3.5 Summary 95

4 RESULTS AND DISCUSSION 96
 4.1 Introduction 96
 4.2 Survey Results and Discussion 96
  4.2.1 Questionnaire Response Rate 

4.2.2 Questionnaire Reliability 
4.2.3 Descriptive Statistics of the Demographic Data 
4.2.4 Descriptive Statistics of the Barriers 
4.2.5 Overall Ranking of the Barriers 
4.2.6 Classification of the Barriers According to Existence in the 

Different Organization Types 

97
98
99

103
113

126
 4.3 Models 138

  4.3.1 Logistic Regression Models for the Existence of the 
Barriers 

4.3.2 Logistic Regression Models for the Readiness to 
Overcome the Barriers  

138

163
 4.4 Case Study Results and Discussion 178
 4.5 Summary 192

5 CONCLUSIONS AND RECOMMENDATIONS 193
 5.1 Introduction 193
 5.2 Conclusions 193
  5.2.1 Major and Minor Barriers to Constructability 

Implementation 
5.2.2 The Logistic Regression Models 
5.2.3 The Organization Type with the Higher Number of 

Barriers 
5.2.4 Major Causes for the Existence of the Barriers 

194
196

198
198

 5.3 Recommendations 199
 5.4 Proposals for Further Research 201

REFERENCES 203
APPENDICIES 212
BIODATA OF THE AUTHOR 252

 © C
OPYRIG

HT U
PM



LIST OF TABLES 
 
 
 

Table  Page 

2.1 Summary of the formulation of barriers to constructability 
implementation 

40 

3.1 Summary of questionnaire distribution 82 

3.2 Specification of the dummy variables for (OT) using “others” as a 
reference category 

89 

3.3 Interpretation of P-Value 92 

4.1 Organization type 100 

4.2 Project type 100 

4.3 Professional specialization 101 

4.4 Education level 101 

4.5 Work field 102 

4.6 Design experience 102 

4.7 Construction experience 103 

4.8 Variables’ coding 103 

4.9 Barriers frequencies 105 

4.10 Barriers descriptive statistics 108 

4.11 Ranking of the constructability barriers 114 

4.12A Ranking of the barriers according to existence as accepted by less 
than 50 percent of the respondents 

125 

4.12B Ranking of the constructability barriers according to organization 
type 

126 

4.13 Organization type (regrouped) 127 

4.14 Cross tabulation of the existence of the barriers versus organization 
type 

128 

 xv

© C
OPYRIG

HT U
PM



 xvi

4.15 Logistic analysis output for final model of Existence of barriers 139 

4.16 Ranking of the major barriers according to existence according to 
organization type 

159 

4.17 Logistic regression analysis and final model for readiness to 
overcome the barriers 

164 

4.18 Severity and readiness to mitigate the barriers as reported in the 
four case studies 

180 

4.19 Causes of barriers as reported by each of the four case studies  187 

 

© C
OPYRIG

HT U
PM



LIST OF FIGURES 
 
 
 

Figure  Page 

2.1 Constructability Benefits Framework 20 

2.2 Realization of Cost and Schedule Savings from Constructability 
Implementation 

21 

3.1 Illustration of relationship between four basic terms in sampling 81 

3.2 Principles of Questionnaire Design 84 

3.3 Cases in the Malaysian Construction Industry  94 

4.1 Reliability Coefficient for all the 85 items in the questionnaire 98 

4.2 Barriers as Existed in the Four Case Studies 185 

   

   

   

   

 

 xvii

© C
OPYRIG

HT U
PM



LIST OF ABBREVIATIONS 
 

 
 
ASCE American Society of Civil Engineers 

ASME American Society of Mechanical Engineers 

BR Business Roundtable, USA 

CAD  Computer Aided Design 

CIDB  Construction Industry Development Board, Malaysia 

CIC Computer Integrated Construction 

CII  Construction Industry Institution, USA 

CIIA Construction Industry Institution, Australia 

CIRIA The Construction Industry Research and Information Association, UK

CSI Construction Specification Institute 

CM Construction Management 

ECI European Construction Institute 

EPC Engineering, Procurement and Construction  

EPCM Engineering, Procurement and Construction Management 

I&C Installation and Commissioning  

IT Information Technology 

QA/QC Quality Assurance/Quality Control  

SPSS Statistical Package for Social Science 

2D  Two Dimensional Drawing 

3D Three Dimensional Drawing 

  

 

 xviii

© C
OPYRIG

HT U
PM



CHAPTER 1 
 
 

INTRODUCTION 
 

1.1 Introduction  
 

The Malaysian construction industry plays a significant role in the economic growth 

of the nation. Records showed that the contribution of the construction industry 

constitutes 3-5% of the national gross domestic product (GDP). Furthermore the 

contribution is not limited to economical aspects only but it also participates in the 

creation of wealth and quality of the population (CIDB, 2000). 

 

According to Zin (2004) this industry is criticized for being slow in improving the 

approach to develop and deliver the facilities to the client in addition to being 

fragmented and lacks the integration between design and construction. Furthermore 

the Malaysian Construction Industry Development Board (CIDB), in its technology 

foresight report, stated that the industry is suffering from low productivity and low 

technology construction methods. The board also indicated that their vision of the 

Malaysian construction industry in year 2020 to be one that is productive, safe and 

healthy, of quality and sustainability, and benefiting from globalization (CIDB, 

2000).  

 

Constructability which is generally the integration of design and construction is one 

of the new concepts in construction management that improves the construction 

process and in turn enhances the performance of the construction industry to make it 
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more efficient.  

 

In developed countries like USA, UK and Australia, the benefits accrued from 

implementing constructability are well documented. Implementing constructability 

can lead to significant quantifiable improvements in project performance in terms of 

time, cost and quality besides that constructability can also lead to qualitative 

improvements in the project process as well as the building product (McGeorge, 

1997). Many examples for the quantifiable benefits can be found in literature. In 

USA, the Business Roundtable (1982) quoted that savings between 10 to 20 times 

the costs of constructability program implementation. The Construction Industry 

Institute (CII) in USA reported that projects utilizing constructability resulted in 6 to 

10% saving in construction costs (CII, 1986). Another research mentioned that 

benefits/cost ratios of 10:1 in addition to 10% reduction in project duration can be 

achieved by applying constructability program (Russell, 1993).  

 

Thus implementing constructability in an industry that is fragmented and of low 

productivity like the Malaysian construction industry will help in diminishing those 

shortcomings. In addition to that, applying the concept will participate in sustaining 

the natural resources of the country by minimizing wastages resulting from 

inefficiency of the current construction industry practices. Building on the above, the 

road should be paved for the implementation of constructability. 

 

Furthermore the study by Low and Abeygoonasekara (2000), in an attempt to gauge 

the readiness of the construction industry in Singapore to adopt a legislation of 

 2
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buildability requirements, concluded that the industry in Singapore appears to be 

ready to receive this legislation which makes buildability, which is the UK 

equivalent of constructability, mandatory for building plan approval. In addition to 

that the research also recommended that Malaysia, where the construction practices 

are similar to Singapore, can similarly explore the readiness of her construction 

industry to embrace constructability concept with a view of legislating 

constructability requirements in the near future. It is worth to mention here that the 

legislation in Singapore is in effect since 2001. Moreover, the CIDB in Malaysia 

considered conducting research in constructability as one of the means to enhance 

the construction industry quality and productivity as one of its 2020 foresight priority 

areas (CIDB, 2000). 

 

Finally the CII constructability implementation guide designated the identification of 

barriers as one of the steps in the first milestone of its constructability 

implementation roadmap. The guide also stated that the barriers are widespread and 

quite diverse from organization to other and regardless of what one organization’s 

barriers are, it is imperative that such barriers are identified and addressed 

appropriately so that they can be removed for successful constructability 

implementation (CII, 1993). 
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1.2 Problem Statement: 
 

As stated in the previous section research carried out in USA indicate that 

identifying and assessing the barriers to constructability implementation is one of the 

significant parameters to successful constructability program implementation. 

Furthermore, the studies indicated that the barriers are more abundant in cases where 

the level of application is very low or where constructability is not implemented at 

all (O’Connor, 1994 a & b).  

 

A couple of studies in constructability that were conducted in Malaysia recently 

showed that this concept is not yet adopted by the Malaysian construction industry 

(Nima, 2001 and Zin, 2004).  The lack of implementation of constructability by the 

construction project’s stakeholders in Malaysia, despite the fact that constructability 

has many benefits to the construction industry of the country as highlighted in the 

previous section, suggests that there are barriers that oppose its adoption. Besides 

that the available literature shows that there is no prior attempt to study the barriers 

to constructability implementation in Malaysia. Consequently those barriers together 

with their causes must be identified. The existence of the barriers among the main 

construction project stakeholders should also be studied in addition to the readiness 

of the stakeholders to overcome the barriers. This will lead to better understanding of 

the current status of the industry concerning constructability so that priorities are set 

to facilitate the wide constructability implementation in the Malaysian construction 

industry. 
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1.3 Research Objectives: 
 

Based on the discussion presented in the previous section the objectives of this study 

are:  

• To identify the major barriers to constructability implementation in the 

Malaysian construction industry and their causes.  

• To prioritize the strategies to be adopted in overcoming the barriers in the 

relevant sectors of the construction industry.   

• To assess the readiness of the main construction project stakeholders in 

overcoming the major barriers to constructability implementation.    

   

1.4 Scope of the Research 
 

The scope of this study included the followings: 

• Due to time and resource limitations the scope of this study was confined to 

cover only the main construction project stakeholders as representative of the 

Malaysian construction industry. 

• In line with the above the engineers and architects were taken as the 

representatives of the main construction project stakeholders.   

• The project types presented in the available case studies covered only building 

and highway types of projects.  

• The questionnaire based survey, due to resource and time limitations, only 

included Kuala Lumpur and Selangor areas.  
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1.5 Significance of the Research 
 

The Construction Industry Development Board (CIDB) in Malaysia considered 

conducting research in constructability as one of the means to enhance the 

construction industry quality and productivity (CIDB, 2000). Furthermore, it was 

mentioned earlier in this chapter that the CII constructability implementations guide 

designated the identification of barriers as one of the steps in the first milestone of its 

constructability implementation roadmap. Besides that the available literature 

showed that there is no prior attempt to study the barriers to constructability 

implementation in Malaysia.  In addition to that there were no attempts by previous 

works to assess the readiness of each of the main construction project stakeholders to 

mitigate the barriers and to examine the effect of severity of the barrier on their 

readiness.  Moreover, the available literature is still meager to works that give 

sufficient explanation and elaborated description of the listed texts of the barriers in 

literature and in line with this Nima (2001), in his study of the constructability 

factors in Malaysia, acknowledged the scarcity of documented cases concerning 

constructability implementation issues in Malaysia and recommended further studies 

to be carried out to bridge this gap.  

 

This study contributed in narrowing this gap by extensively addressing the major 

barriers to constructability implementation affecting the Malaysian construction 

industry and providing assessment of the readiness of the main construction project 

stakeholders to mitigate the major barriers as a step towards constructability 

implementation in Malaysia. 
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