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ABSTRACT 

Industrialised Building System (IBS) were introduced to Malaysia to solve 

issues associated with dependencies of foreign workers, raising demand of affordable 

accommodations and improving image, quality and productivity of construction 

industry. This research is to highlights the current development of IBS in Malaysian 

construction industry and potential challenges related to the implementation of IBS. 

The objectives of the research are to identify the readiness of adapting IBS; 

determine the barriers in the implementation of IBS; and identify ways to enhance it. 

Questionnaires survey was conducted in order to achieve the objectives. The 

respondents consisted of architects, contractors, developers, consultants and quantity 

surveyors. The data were tabulated using Microsoft Excel and then analysed using 

average index. In conclusion, the barriers of IBS implementation in Malaysia has 

been identified and discussed. According to this research, technical limitation, lack 

of standardisation and price of IBS are the main barriers in IBS implementation in 

Malaysia. 
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ABSTRAK 

Sistem Bangunan Berindustri (IBS) diperkenalkan di Malaysia untuk 

mengatasi isu-isu yang berkenaan dengan masalah yang berkaitan buruh asing, 

pemintaan yang kian meningkat terhadap perumahan dan juga untuk meningkatkan 

imej, kualiti serta produktiviti bagi seluruh industri pembinaan. Kajian ini adalah 

untuk menitikberatkan pengembangan Sistem Bangunan Berindustri dalam industri 

pembinaan Malaysia dan juga cabaran yang berkaitan dengan perlaksanaan Sistem 

Bangunan Berindustri. Objektif bagi kajian ini adalah untuk mengenalpasti 

penyediaan industri pembinaan untuk menerima Sistem Bangunan Berindustri; 

menentukan halangan dalam perlaksanaan Sistem Bangunan Berindustri; dan 

mengenalpasti cara-cara untuk mengatasi situasi tersebut. Tinjauan dengan soal 

selidik dilakukan untuk mencapai objektif yang ditetapkan. Responden-responden 

terdiri daripada arkitek, kontraktor, pemaju, perunding dan juruukur. Data yang 

dikumpul dianalisis dengan menggunakan indeks purata dengan bantuan aplikasi 

Microsoft Excel. Dengan keputusan yang diperolehi, halangan daripada 

menglaksanakan Sistem Bangunan Berindustri telah dikenalpasti dan dibincangkan. 

Menurut kajian ini, sokongan teknikal yang terhad, kekurangan keselarasan dalam 

piawai yang berkenaan dengan Sistem Bangunan Berindustri dan faktor harga adalah 

halangan utama dalam perlaksanaan Sistem Bangunan Berindustri di Malaysia.       

 

  



vii 

 

 

 

 

TABLE OF CONTENTS 

CHAPTER    TITLE      PAGE 

DECLARATION ii 

DEDICATION  iii 

ACKNOWLEDGEMENT iv 

ABSTRACT v 

ABSTRAK iv 

TABLE OF CONTENTS vii 

LIST OF TABLES xi 

LIST OF FIGURES  xiii 

LIST OF ABBREVIATIONS xv  

LIST OF APPENDICES xvi  

1 INTRODUCTION 1 

1.1 Introduction 1 

1.2 Background 2   

1.3 Problem Statement 4 

1.4 Aim and Objectives of the Study 4 

1.4  Scope of the Study and Limitations 5 

1.5 Significance of the study 6 

1.6 Research Questions 6 

1.7 Research Methodology 7 

1.8 Structure of Report 8 

2  LITERATURE REVIEW 9  

2.1 Definitions 9 

2.2  Classification of Building System 10 



viii 

 

2.3  Classification of IBS 12 

2.3.1  Precast Concrete Systems 12 

2.3.2 Steel Formwork System 15 

2.3.3 Steel-framed building and Roof Trusses 16 

2.3.4 Prefabricated Timber Framing System 17 

2.3.5 Block Work System 18 

2.4  Essential Characteristics of IBS 19 

2.4.1 Closed System 19 

2.4.2 Open Building System (OBS) 20 

2.4.3 Modular Coordination 21 

2.4.4 Standardisation and Tolerances 21 

2.4.5 Mass Production 22 

2.4.6  Specialisation 22 

2.4.7  Good Organisation 22 

2.4.8 Integration, Planning and Control of the 

Processes 23 

2.4.9  Production Facility 23 

2.4.10  Transportation 24 

2.4.11  Equipment at Site 24 

2.5 The Benefits of IBS 24 

2.6 Shortcomings of IBS 25 

2.7 IBS in another point of view 27 

2.8  Experiences and Implementation of IBS in 

Other Countries 28 

2.8.1  Germany 28 

2.8.2  Netherlands 29 

2.8.3  United Kingdom 31 

2.8.4  United States of America 32 

2.8.5  Japan 34 

2.8.6 Singapore 34 

2.8.7 Thailand 35 

2.8.8  Denmark 39 

2.8.9 History of IBS in Malaysia 39 

2.9 Impediments to Progress of IBS in Malaysia 42 



ix 

 

2.9.1  Development of IBS in Malaysia 43 

2.10 IBS Roadmap 2003 -2010 48 

2.10.1 IBS Roadmap Mid-Term Report 51 

2.11 Barriers to the Implementation of IBS 52 

2.12 Construction Industry Master Plan (CIMP) 

2006-2015 56 

2.13  Summary 57 

3  RESEARCH METHODOLOGY 59 

3.1 Introduction 59 

3.2 Research Methodology 59 

3.3 Literature Review 61 

3.4  Questionnaire 61 

3.4.1 Sampling of Data 61 

3.4.2 The Design of Questionnaire 62 

3.5  Methods of Analysis 64 

3.5.1  Average Index 64 

3.5.2  Frequency Analysis 65 

3.5.3 Rank 65 

3.5.4  Standard Deviation 65 

3.5.5 Comments 65 

3.6  Summary of Chapter 66 

4  ANALYSIS AND DISCUSSION 67 

4.1 Introduction 67 

4.2 Distribution and Return of the Questionnaire 67 

4.3 Question Structure 68 

4.4 Respondent information 69 

4.4.1 Respondent Distribution 69 

4.4.2 Respondent Position 70 

4.4.3 Respondent Experience in Construction 

Industry 70 

4.5 Readiness of adapting IBS in construction 

projects 71 



x 

 

4.5.1 Experience of IBS in Construction 

Industry 71 

4.5.1.1 Knowledge in IBS 72 

4.5.1.2 Experiences in IBS 73 

4.6 Respondent experience with types of IBS 73 

4.7 Readiness of using IBS in building projects 76 

4.8 Factors affecting the development of IBS 77 

4.9 Barriers of adapting IBS in construction 

industry 77 

4.10 Ways to enhance implementation of IBS 81 

4.11 Introduction 82 

4.11.1 Reliance on manpower 83 

4.11.2 Avoid mismatch between the roadmap 

and readiness among contractors and 

designers 83 

4.11.3 Barriers of implementing IBS to various 

parties in construction 84 

4.11.4 The Ways of Implementing IBS 84 

5  CONCLUSIONS AND RECOMMENDATIONS 85 

5.1 Conclusions 85 

5.1.1 Objective 1: To identify readiness of 

contractors and designers to adapt IBS in 

their construction projects 85 

5.1.2 Objective 2: To determine barriers in the 

implementation of IBS in Malaysian 

construction industry 86 

5.2.3 Objective 3: To identify ways to enhance 

the implementation of IBS in construction 

industry 86 

5.2 Recommendations 86 

REFERENCES 88 

APPENDIX 92  



xi 

 

 

 

 

LIST OF TABLES 

TABLE NO.    TITLE      PAGE 

2.1  Building system classification according to 

relative weight of component (Majzub, 1977) 11 

2.2  Registered IBS Contractor (Active) in Malaysia 

by IBS Grade (B01, B02, B12, B15 and B19 

(2007) 47 

2.3  Registered IBS Contractor (Active) in Malaysia 

by CIDB Grade (2007) 47 

2.4  Registered IBS Manufacturer and IBS Products 

available in Malaysia 48 

2.5  Expected Target of CIMP Strategic Thrust 5 and 

Strategic Thrust 6 by year 2015 57 

4.1  Respondent Experience with IBS 72 

4.2  Respondent experience with types of IBS 74 

4.3  Readiness of using IBS in building projects 76 

4.4  Factors affecting the development of IBS 78 

4.5  Barriers in the implementation of IBS in 

construction industry 79 

4.6  Barriers in the implementation of IBS in 

construction industry (in categories) 80 

4.7  Ways to enhance implementation of IBS 82 

  



xii 

 

 

 

 

LIST OF FIGURES 

FIGURE NO.   TITLE      PAGE 

1.1  Research flow chart 7 

2.1  Types of building system according to Badir-

Razali classification in Malaysia (Badir, 1998) 12 

2.2  Precast concrete framing, panel and box systems 

(NFPA pictures, 2004) 13 

2.3  Precast concrete wall system (NFPA pictures, 

2004) 14 

2.4  Building with precast concrete slab (Tekla 

pictures) 15 

2.5  PERI TRIO Steel Formwork System (PERI 

Formwork System Inc. pictures) 16 

2.6  Typical project using steel framing system 

(Sufian, 2009) 17 

2.7  Typical project using timber forming system 

(Sufian, 2009) 17 

2.8  Typical project using block work system 

(Sufian, 2009) 18 

2.9  Examples of innovative IBS components 

produced in Singapore 36 

2.10  The application of PLP in construction industry 

of Thailand 38 

2.11  The sources of IBS in Malaysia according to the 

origin of countries (Badir et al, 2002) 44 

2.12  IBS 5M Component Elements (IBS Roadmap 

2003) 49 



xiii 

 

3.1  Research flow chart 60 

4.1  Return Percentage of Questionnaire by the 

Respondents 68 

4.2  Collected returns of usable questionnaires 69 

4.3  Current Position of Respondents in Construction 

Industry 70 

4.4  Respondent Experience in Construction 

Industry 71 

4.5  Construction Company Experience in 

Construction Industry 71 

4.6  Knowledge of IBS according to their profession 73 

4.7  Experience analysis in at least a type of IBS 75 

4.8  Barriers in the implementation of IBS in 

construction industry 81 

  



xiv 

 

 

 

 

LIST OF ABBREVIATIONS 

3D  - dirty, difficult, dangerous 

BAIHP  - The Building America Industrialized Housing Partnership 

BS  - British Standards 

CIDB  - Construction Industry Development Board 

CIMP  - Construction Industry Master Plan 

CREAM - Construction Research Institute of Malaysia 

dB  - Decibel 

DIN  - the German Institute for Standardization 

GDP  - gross domestic product 

HDB  - The Housing and Development Board 

IBS  - Industrialised Building Systems 

ICT  - Information, Communication and Technology 

JKR  - Jabatan Kerja Raya 

KPIs  - key performance indicators 

LRT  - Lightweight Railway Train 

MC  - Modular coordination 

MIGHT - Malaysian Industry-Government Group for High Technology 

MS  - Malaysian Standards 

NFPA  - National Fire Protection Association 

NHA  - National Housing Authority 

OBS  - Open Building System 

PCA  - Portland Cement Association 

REHDA - Real Estate and Housing Developers' Association Malaysia 

PKNS  - Perbadanan Kemajuan Negeri Selangor 

PLPC  - Precast Large Panel Construction 

PTC  - Prefabrication Technology Centre 

UBBL  - Uniform Building By Law  



xv 

 

 

 

 

LIST OF APPENDIX 

APPENDIX     TITLE     PAGE 

1      Technical Paper 92 

 

 

 

 

 

 

 



 

 

 

 

 

CHAPTER 1 

INTRODUCTION 

1.1 Introduction 

Malaysia is well known for its forward looking policies and strategies in the 

quest for global participation in all facets of industry. Being a global player in 

construction requires serious efforts towards adopting new systems and technologies 

par excellence with other developed and developing nations. The success of these 

efforts will enable us to penetrate the global market and export our professional and 

construction expertise while improving our own local development and management. 

The construction industry plays a crucial role in the Government‟s efforts to 

stimulate domestic economic activities and enhance growth. It is therefore important 

for the sector to continuously undertake measures to increase efficiency, quality and 

productivity. Towards this end, the use of the Industrialised Building Systems (IBS) 

is the right step in realising this objective. 

IBS promises elevated levels of expertise throughout the industry, from 

manufacturers, installers, engineers, planners, designers and developers. The benefits 

of IBS are numerous and far reaching. Reduced construction time, better site 

management, reduced wastage are but a few of these benefits, that will ultimately 

produce better products for the population. Undoubtedly, with better productivity, 

quality and safety, IBS will contribute towards a better construction industry, as well 

as enhance the global competitiveness of Malaysian builders. 
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The author is a postgraduate student from Univerisiti Teknologi Malaysia and 

has chosen barriers in current development of IBS as the area for the research. This 

research developed a good level of understanding on the barriers in the 

implementation of IBS in Malaysian construction industry.  

1.2 Background 

The construction industry constitutes an important element of Malaysian 

economy. Although it account for only 2.8 percent of the gross domestic product 

(GDP) in fourth quarter of 2008, the industry is crucial to national development as it 

has the direct effects to the economy of the country. The construction industry also 

provides job opportunities for approximately 800,000 people (CIMP 2006-2015). 

According to Wang (1987), the construction industry can serve as a barometer 

indicating the nation‟s economic conditions. Active construction activities generally 

show that the nation‟s economy is booming and progressing well, and whereas 

sluggish construction activities show that the country‟s economy condition is under 

depression.  

Based on the report by CIDB (2003), it also underlines the contributions from 

the construction sector are more than just economic; where the products of 

construction whether directly or indirectly through provision of superior 

infrastructure and buildings has contributed extensively towards the creation of 

wealth and quality of life of the population. The activities generated from the 

construction activities will in turn generate the productivity of other industries, 

resulting in a well-balance economy in Malaysia. 

Construction industry basically consists of various processes, involves many 

parties and different stages of work. It involves the participation of various parties 

from various sectors in order to ensure the efficiency of the construction work carried 

out. The efficiency and success of construction development and activities depends 

heavily on the quality of managerial and organizational performance plus the 

effective co-ordination through good teamwork from the different parties. It is 
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therefore obvious that the development of the construction industry can only be 

achieved if every team members play effective roles in their work. 

Nevertheless, the state of the local construction industry is not in line with 

future development of Malaysia. The challenges often occur in the area of 

productivity, efficiency of work and quality of work. Currently, the construction 

industry is still using labour intensive and low technology methods of construction. 

The intensive use of foreign unskilled workers and low technology equipment and 

out-of-dated construction methods, eventually caused low productivity and efficiency 

of work at construction site. As a result this has lead to unproductive practices and 

initially contributes to the later delivery of work. 

According to Ismail (2001), 800,000 units of houses has been planned and 

out of that figure, 585,000 units or 73.1 percent were planned for low and medium 

cost houses in the 7th Malaysia Plan. The disappointing fact is that only 20 percent 

of completed houses were reported throughout the nation despite numerous 

incentives and promotions to encourage developers to venture into such housing 

category.  

Waleed et al. (2003) reported that the announcement of the 8th Malaysia Plan 

with the planning of 600,000 to 800,000 low and medium houses throughout the 

nation. This is indeed welcoming news to the population of Malaysia especially to 

the middle and low income groups. However, it is undoubtedly an uphill task to 

accomplish such target with the current conventional building system currently 

practiced widely in the Malaysian construction industry. 

Therefore, the challenge the Industrialised Building System (IBS) is to create 

a promising environment with the promise of improving productivity rate, lowering 

construction costs and meeting the growing demand for affordable housing. In other 

word, the awareness of current trends and latest construction technology and 

innovation is essential in order to survive in the competitive market. 
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1.3 Problem Statement 

The main problem in the construction industry is because of dependency on 

foreign worker in Malaysia (IBS Roadmap 2003-2010). The country is in a difficult 

situation where most of the foreign workers are usually unskilled labour dominates in 

the construction industry. This lead to other problems such low quality works, 

delays, wastages, social problems, diseases and etc. This discourage local workforce 

is to join the industry because of cheap foreign labour sources. Low awareness in 

occupational safety and health has created a dirty, difficult, dangerous (3D) image to 

the construction industry. However, the dependency on foreign workers by the 

Malaysian construction industry could be reduced by using industrialised building 

systems (IBS). This is so because the prefabricated IBS components are 

mechanically installed using cranes at sites using only a minimal number of 

manpower. Besides requiring minimal labour, IBS offer better quality, increased 

productivity and faster completion; less wastage with safer and cleaner construction 

sites. Through IBS, components are prefabricated off-site, leaving the construction 

sites tidier and cleaner. 

Despite all the advantages and support from the government, early effort to 

promote usage of IBS in Malaysian construction industry is still very low compared 

to conventional methods. Although the members of the industry are open to the idea, 

a major portion of the industry stakeholders are indifferent. This is probably due to 

resistance towards change and insufficient information to support feasibility of 

change. Local contractors are reluctant to switch to the usage of IBS because they are 

at ease with the availability and relatively low cost of sourcing for unskilled foreign 

labour. The adoption in Malaysia is more towards client-driven rather than consumer 

driven as compared to developed countries.  

1.4 Aim and Objectives of the Study 

This aim of the research is to investigate and research for barriers in the 

implementation of industrialised building system in Malaysian construction industry. 
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Specifically, to achieve to aim of this study, this research has the following 

objectives: 

1. To identify readiness of contractors and designers to adapt IBS in their 

construction projects; 

2. To determine barriers in implementation of IBS in Malaysian construction 

industry; and  

3. To identify ways to enhance the implementation of IBS in construction 

industry 

1.5 Scope of the Study and Limitations 

In order to achieve the objectives of this study, the scope of the research only 

focusing on the development of construction industry in Malaysia. Concentrating on 

construction industry in Malaysia could give a clearer sight of view of the overall 

development in local industry. Due to the extent that IBS mainly involved steel 

structures and precast components, therefore the research are just restricted to the 

building projects that uses IBS only.  

By review on previous researches that focus on the similar area of study, some of 

the barriers was highlighted and the input is obtained by questionnaires prepared based 

on it. The respondents are mainly consisted of contractors, consultants, developers, 

architects and quantity surveyors in Malaysia. This is to survey on the readiness of these 

construction players to embrace IBS and identify barriers in implementation of IBS into 

the construction industry. 

The analyses are based on respondents‟ data from questionnaires only. The 

analysis results do not represent the whole construction industry in Malaysia. However 

the discussion is based on comparison of the analysed data and information from 

literature studies. Conclusions were made according to objectives of the study. 
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1.6 Significance of the study 

Currently the main challenges in Malaysia‟s construction industry is lack of 

innovation and motivation as the workforce is aging and shrinking as progressively 

fewer young enter the industry. If this phenomenon continues to go on, the industry 

will swift to a very unhealthy condition, for example rely heavily on foreign workers, 

lack of technology and modernisation in construction techniques. Hence, the 

industrialisation of building construction method and the evolution of construction 

technology are inevitable and plausible.  

The first phase of successive implementation of IBS is the ability to find out 

the barriers that hinders the development of IBS in Malaysia construction industry. 

This is very important because if the barriers of implementation of IBS are identified, 

it enables for finding out solutions by focusing effort to solve the problems. 

1.6 Research Questions 

 It is essential to develop research questions in order to help on focus the area 

research and the presentation of the report. Followings are some research questions 

that arise when conducting the research: 

 What are the challenges and problems in construction industry? 

 What are the issues in current development of IBS in Malaysian construction 

industry? 

 What are the barriers to the implementation of IBS in Malaysian construction 

industry? 

 What type of information to be collected? 

 How to carry out the questionnaire?  

 Who are the respondents?  

 How to make use of the data collected? 
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1.7 Research Methodology 

 The research methodology has been carried out to fulfil the objectives of the 

study which include the method of data collection such as documents study, case 

study, preparation of questionnaires and data collection. The research procedures are 

as shown in Figure 1.1. 
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Figure 1.1: Research flow chart 
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1.8  Structure of Report 

The research report is consists of five chapters where the content of each 

chapter are summarized as follows: 

Chapter 1 is the introduction part for the research report. It provides an 

overall view of the whole report. Chapter 1 includes introduction, problem statement, 

objective, and scope of the study, significance of the study, research questions, 

research methodology and the structure of the report. 

Chapter 2 is the literature review that based on findings from various 

different sources of information such as journal, technical papers, books, research 

paper etc. Chapter 2 includes definitions, classification of building system and IBS, 

essential characteristic of IBS, benefits and shortcomings of IBS, experiences and 

implementation of IBS in other countries, IBS in Malaysia, IBS Roadmap, barriers of 

IBS in Malaysia and Construction Industry Master Plan (CIMP 2006-2015). 

Chapter 3 describe in detail the research methodology which covered 

literature review, questionnaires, preparation of the questionnaires, and method of 

analysis. 

Chapter 4 analysed the data using frequency analysis and average index for 

the questionnaire survey. Chapter 4 also were discussed in detail the data analysed 

and the findings were highlighted. 

Chapter 5 highlights the findings and concludes the overall study on the 

subject and evaluate whether the objective of the research are achieved. 

Recommendations for further studies are also included in this chapter. 

 




