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ABSTRACT

In Malaysia, the implementation of IBS still can be improved by giving encouragement among
the developer in construction industry as there are still many states in Malaysia has very low IBS
implementation such as Perlis. Therefore, it is importance for the government to have a plan to
find out the way in increasing the IBS implementation. On the other hand, government must not
only focus on encouraging the companies to implement IBS, but also need to focus on the
percentage of the IBS manufacturer exist in Malaysia. If a lot of companies implement IBS but
there is lack of IBS manufacturer also no point for the companies to implement it. The
implementation of IBS will actually bring a lot of benefits to the companies such as faster
completion for a project, waste reduction on site and reduce pollution on site. These will ensure
the project that come out is more valuable. However, there are some barriers which cause a lot of
developer companies not to implement this IBS such as high initial cost, available of cheap foreign
labour, lack of technical knowledge, lack of creativity in design, etc. All these barriers cause the
percentage of IBS implementation in Malaysia still need to be improved. Therefore, some
strategies were figure out which can be used to enhance the implementation of IBS such as raising
awareness, benchmark of IBS technology or maximize value of IBS. Lastly, all the data will
collecting by literature review and quantitative research method. Then, will analyzed by

quantitative data analysis.

Keywords: Implementation of IBS, Raising awareness, Benefits of IBS implementation, Barriers

of IBS implementation, Strategies to enhance the implementation of IBS.



TABLE OF CONTENTS

ACKNOWLEDGEMENT ..ottt ettt bbbt st ee e i
ABSTRACT ettt bbbttt e e bbb b e bt Rt b et bbb enes i
TABLE OF CONTENTS ..ottt ettt sttt ana s e nnens iv
LIST OF ABBREVIATIONS ...ttt sttt ens vii
LIST OF TABLES ...ttt sttt et tenaesneananneas viii
LIST OF FIGURES ...ttt ettt ne e ana e e nee e iX
(O o 1A o I = S SRS 1
00 T [ o4 A T o USSR 1
1.2 ProbIem STAtEMENT ......c.veieeiiee ettt nee e 3
IR 3 A | o SR 4
1.4 Objectives & ReSearch QUESTIONS ..........cviiiiiirierii it 4
1.5 Importance 0f the STUAY ........coeiiiiecee e 5
1.6 Limitation / SCOPE OF SUAY ......ccueiiiiiiiice et 6
1.7 Chapters OULHNE. .....c.ooiieie ittt et e s s b e et e e rs e s teebe et e sreenreenee e 7
CHAPTER 2.t ettt st b e s bt e b e e b e e b e et et et e sbesbenbeebenneareas 9
P20 1o To [0 od o o PRSP 9
2.2 Brief History of IBS in MalaySia ..........cccciveiiiiiiiieie e 11
2.3 The Roles of CIDB in promoting IBS..........cccoiiiiiiiiiie s 12
2.3.1 Brief introduction t0 CIDB.........cciiiiiiee e 12
2.3.2 The roles of CIDB in implementing IBS in Malaysia...........c.ccoovovviiinnniiencnenee 12
2.3.3 The Targeted Percentage of CIDB in IBS implementation.............cccocvevvviveiviinieene. 13

2.4 DEfinItion OF IBS ..ot nb e ns 15
2.5 IBS SCOINQ SYSLEIM ...ttt e e et e e b e e e et e e s baeebeennee e 17
2.5.1 PrinCIples OF IBS SCOME.......ccuiiiiiiie ittt 17
2.5.2 IBS Content and SCOMNG SYSIEIM ........ooiiiiiiiiie et 18

2.6 TYPL OF IBS ...t bbbttt et 19
2.6.1 PrECASE SYSEIM ...ttt bbb bbbt 19
2.6.2 FOrMWOTIK SYSTBIM......iiiiiiiiiiiiiee et bbbt 20
2.6.3 Steel Framing SYSIEIM ......c.ociiiicie et e st e e eneenns 21
2.6.4 Prefabricated Timber Framing SYSIEM .........ccoeiiiiiiieiice e 22
2.6.5 BIOCK WOTK SYSTEIM ...ttt 23



2.7 Experiences and Lessons Learned on IBS Construction Malaysia............ccccceeveiverninenne. 24

2.8 Implementation of IBS iN PerliS........ccviieiiiiice e 26
2.9 Benefits of IBS IMplementation.............cccccveiiiieiieie e 28
2.9. 1 THME SAVING ..ottt stttk b bbb bbb e e e e e bbbt nb e 28
RS I I o Yo U | gl = (=T [0 Tox 1 o o ISP 28
2.9.3 QUALILY IMPIOVEMENT. .. .ottt 28
2.9.4 WaSTE REUUCTION ..ottt ettt st ste et sreenbeeneennee e 29
2.9.5 COSt REAUCTION ....veieiicie ettt bbb enes 29
2.9.6 Clean Site CONGITION. .......ciiiiiiiieieie ettt b enes 29
2.10 Barriers of IBS IMpIementation ...........c.cccveiiiieieeii e 30
2.10.1 Cost and FINANCIAl BAITIETS .......ccuiiiiriiiieiiiisieeeie e e 30
2.10.2 Poor SKill and KNOWIEAQE ........ceoiiiiie s 31
2.10.3 Project Delivery and Supply Chain Problems ... 31
2.10.4 Negative Perception from Customers and Professionals.............ccccvvvveieieninnnnne. 32
2.10.5 Lack of Incentive and PromoOtioN ..........ccocuviieiieieiieieeie e 32
2.10.6 Availability of Cheap Foreign Labour............cccooviiiiiiiciicse e 33
2.11 Strategies to Enhance IBS Implementation.............ccccccovveiiiieiieie e 34
2.11.1 RAISING AWEAIENESS ....evverveitieiteeieasresteesteesseaseesaeasaesseesseassesseesseassesseesteessesssesseesesseesss 34
2.11.2 SKilled WOrKEr TraiNiNg .......ccoeciiiieiieie ettt 34
2.11.3 Vendor Development Programimes ...........cooeieeeeieieneniesiesie e seeens 34
2.11.4 Maximize Value OF IBS........ccoo oot 35
2.11.5 Benchmark of IBS TeChNOIOGIES.......cc.oiviiiiiiiiiiieee s 35
(O 1 e I S TS 36
K201 A 111 0o [ od 1 o PSSR 36
3.2 RESEArCH FIamMEWOIK ... .cc.iiiiieie ettt nneenns 37
3.3 RESEAICH MELNOM.......eeeiiiie et sbe e sne e e 39
3.3.1 QUANtItAtIVE RESEAICN........cciiiiieee e 40
3.4 Data COIBCLION. ..ot ettt sbe e e ns 41
3.5 QUESTIONNAITE SUIVEY .....veiiiiieiee ittt ettt ettt sae e et e e st e et e e sae e e beesbeeenteenneeenes 43
3.6 DALA ANAIYSIS ...t bbbt 44
(O 1 e I G TS 45
g I 1o 0o [ Tox 1 o oSSR 45
4.2 Total Respondent Of THIS SUMNVEY .......ccviiiiiieiie et 45
4.3 Implementation of IBS IN PerliS........cccvoiiiieiiie e 46
4.4 Section A: Background of ReSPONAENt .........cccooveiieiieiicie e 47



A4 1 CUIENE POSIION .ottt e ettt e e e e e e e e et e e e e e e e ae e eeeeens 47

4.4.2 Years OFf WOrking EXPEIIENCE .....cc.vcviiieieiiesiesie e stee e see e ae e eesae e sne e 48
4.4.3 Types Of ProjeCt HANAIE .........oovieiiiieceee e 49
4.4.4 Number of ProjeCt Handle ..o 50
4.5 Section B: Implementation of IBS in The Construction INAUSEIY ..........ccccoeviiiieiininnnne. 51
4.5.1 Level of Knowledge/ EXposure to IBS..........cccooiiiiiiiiiee e 51
4.5.2 Sources to KNow ADOUL The IBS .......ooioiiie e 53
4.5.3 Condition of the project that handle by respondents previously (implement IBS / not
IMPIEMENT IBS).....ciiiieiiee ettt et e e be et e sseesreeteeneenreenee s 54
4.6 Section C: Barrier of IBS Implementation .............cccccveieiieieeie e 55
4.6.1 Level of Agreement on the Barriers of IBS Implementation ...........c.cccceeeviveiievieennenn, 55
4.7 Section D: Strategies to enhance the IBS Implementation ..............cccccoveveeiie e iecceenen, 60
4.7.1 Level of Agreement on the Strategies to enhance the IBS Implementation................. 60
R O] o 1151 o] USSR 62
(O 1 e I TS 63
T8 A 11 0o [ od 1 o] PSR 63
5.2 SUMIMAIY ...tttk b e b bt b e bt be et e e e e b e b e e e 63
5.3 LimItations OF STUAY .......c.oiuiiiiiiiieee e 65
5.4 RECOMMENUALION. ....c.viitiiieitieiieiieie ettt ettt st b e s e e et e seesbenbesneeneaneas 66
REFERENCE LIST ..ottt ettt ne s 67
APPENDICES ... .ottt ettt bbbt s et bbbt e s et st e st e te bt eneare e 71

Vi



LIST OF ABBREVIATIONS

IBS Industrialised Building System

CITP Construction Industry Transformation Programme
CIDB Construction Industry Development Board

MMC Modern Method of Constructionad

R&D Research and Development

CREAM Construction Research Institute of Malaysia
GIBS Gamuda Industrial Building System

GoM Government of Malaysia

vii



LIST OF TABLES

Table 2. 1: Definition Dy SEVEral reSEArCNErS. .........oiviiiiie e 15

Table 4. 1: Number and Percentage for Condition of the Implementation of IBS among Private

Developer CompPanies N PEITIS. ..ot 46
Table 4. 2: Number and Percentage of Current Position of The Respondents. ...........c.ccccccveeneee. 47
Table 4. 3: Number and Percentage for Years of Working Experience of Respondents.............. 48
Table 4. 4: Number and Percentage for Number of Project Handle by the Respondents............. 50

Table 4. 5: Classification of Average Index for different Level of Knowledge or Exposure to

IBS with Specific RAtiNG SCAIE. ........coiiiieie e 51
Table 4. 6: Number and Percentage for Level of Knowledge or Exposure to IBS of the
RESPONUENTS. ...ttt bbbt e bbbt bbb e e et et e bt e et b e 51

Table 4. 7: Number and Percentage for Sources to know about the IBS among the Respondents.

....................................................................................................................................................... 53
Table 4. 8: Number and Percentage for Condition of the Project that handle by Respondents
previously whether Implement or Not Implement the IBS.............ccooiiiiiiiie 54
Table 4. 9: Classification of Average Index for Level of Agreement on the Barriers of IBS
Implementation with Specific Rating SCale...........c.cooiiiiiiiei e 55
Table 4. 10: Number of Respondents in different Level of Agreement on the Barriers of IBS
Implementation and itS AVErage INGEX. ........ooiiiiiiiiiiieceee e 55
Table 4. 11: Classification of Average Index for Level of Agreement on the Strategies to
enhance the IBS Implementation with Specific Rating Scale. ..o 60
Table 4. 12: Number of Respondents in different Level of Agreement on the Strategies to
enhance the IBS Implementation and its Average INAeX. ........ccccoveiiieiiiininieee e 60

Table 5. 1: Ranking of the Barriers of IBS Implementation among the Targeted Respondents in
=T TSRS 64
Table 5. 2: Ranking of the Strategies to enhance the IBS Implementation among the Targeted

RESPONAENTS 1N PEITIS. ....vveiiceiecece et et e s te e e e sneesteeneeneesneeneeas 65

viii



LIST OF FIGURES

FIQUIE 2. 1: PreCaSt SYSIEM.....ciiiiiiieiii ettt et et e e e e sneesteennesneesneeneeas 19
Figure 2. 2: Steel FOrmwork SYSTEM. ......oouiiiiieie e 20
Figure 2. 3: Steel Framing SYSEM.........coiiiiiiice st sna e 21
Figure 2. 4: Prefabricated Timber Framing SYStEM.........cccoviiiiiiiiiieseeee e 22
Figure 2. 5: BIOCK WOTK SYSEEM.......ooiiiiiiiciiee sttt esne e 23
Figure 2. 6: Distribution of project awarded in 2013, Dy State. .........cccocririiiiniiii e 26
Figure 2. 7: Types of building that had been construction in Perlis by using IBS. ...................... 26
Figure 3. 1: Research Procedure and FrameworK. ...........ccoouiieirieiincieniiseeeee e 38

Figure 4. 1: Pie chart for Implementation of IBS among Private Developer Companies in Perlis.

....................................................................................................................................................... 46
Figure 4. 2: Pie Chart for Current Position of Respondent in their Company in Perlis................ 47
Figure 4. 3: Pie Chart for Years of Working Experience among the Respondents. ..................... 48

Figure 4. 4: Bar Chart for Types of Project Handle by the Respondents in their Companies in
=T TSRS 49

Figure 4. 5: Pie Chart for Project Number that Handle by the Respondents in their Companies in

= USSR 50
Figure 4. 6: Bar Chart for Level Knowledge or Exposure to IBS among the Respondents. ........ 52
Figure 4. 7: Pie Chart for Sources to know about the IBS among the respondents..............c....... 53

Figure 4. 8: Pie chart for have the project that handle by respondents previously to implement
LT 1= 1 TSSO PSPPI 54
Figure 4. 9: Bar Chart for Level of Agreement on Barriers of IBS Implementation among
RESPONUENTS 1N PEITIS. ... bbbt 56
Figure 4. 10: Bar Chart for Level of Agreement on Barriers of IBS Implementation among
Respondents in Perlis (Cont’d). .....cveeiviiiiiiiiiieiiee e 58
Figure 4. 11: Bar Chart for Level of Agreement on Strategies to enhance IBS Implementation

among ReSPONAENtS IN PEIIIS ........cuoii et ns 61



CHAPTER 1
INTRODUCTION
1.1 Introduction

Based on the research shown that the population of Malaysia had reached 32.7 million in 2021
from 2020 and it is estimated to grow 2 million every five years. The housing market was
increased followed by the increase in the population. A system architecture that takes the
advantage of new technology could change the entire construction industry. This is because the
new technology will help the construction more efficient which fulfill the increasing requirement
for housing. Nowadays, there are many construction industry has moved their attention to mass
production and prefabrication construction methods to fulfil the high demand for housing. This
strategy motivated the construction industry in Malaysia to analyze the industries that have
achieved the implementation of prefabrication technology from various countries such as the
United Kingdom (UK), United States (US), Australia, Hong Kong and Singapore. Prefabrication
is not merely focused on mass production but also delivers a unique product using a systematic
approach (Rahim and Qureshi, 2018).

By understanding the benefits and potential of IBS, the Malaysian government steering the
local construction industry to shift from traditional practices to IBS based production. The CITP
2016-2020 stated that the strategies of the government in ensuring the faster and higher adoption
of IBS application in the local industry. Despite acknowledging its benefits and top-level advocacy,
the construction industry should consider to adopt IBS. Arditi, Ergin and Gunhan had highlighted
that most of the stakeholders do not realize the significant cost savings in the IBS application
through speedy erection and long term investment. Moreover, there are many developing countries
are depending on technology from industrialised countries. It was highlighted that effective
communication and higher financial capital are required to accelerate technology transfer (Yunus,
Hamid and Noor, 2019). Then, the agenda of IBS has been duly highlighted in the Malaysian
Construction Industry Master Plan (2005-2015) as being of significance to the Malaysian
construction industry. Malaysia government committed that not only addressing the IBS agenda

but also to meet its target and adopt innovation in future (Kamaruddin et al., 2013).



This study is set out to investigate the implementation of IBS at Perlis. Based on the research,
the researchers had found out from which source do they know about this IBS. The researcher
found that the highest percentage is the printed media which is 28% followed by the mass media
and others, which is 27 %. Lastly, the Internet is the source from which they find out about the
system, as claimed by 18 % of the population. The printed media such as newspapers, magazines,
articles in brochures was contributed a higher percentage than the others because it is easily
accessible in the state. Then, the mass media and other sources are second higher because most of
them are the information which able to obtain from the television, radio, from friends during
conversations, and maybe from their experiences when visiting other states or places. The Internet
is the last to contribute as the source of knowledge about the IBS because most of the Perlis
population rarely use it. This is because they lack the knowledge to use it. However, this is
different for teenagers, the government and computer-savvy groups who tend to use the Internet
to get information for work and other particulars purposes (Kassim, 2012). Finally, by research,
the overall percentage for the project which is using the IBS in Perlis is the lowest compared to
the other state in Malaysia. The percentage of the IBS project at Perlis only occupy 1% compared
to other states. Therefore, shall find out why there is a low implementation of IBS in the
construction industry Perlis (Hung et al., 2015).



1.2 Problem Statement

The low implementation of IBS is the problem that are facing by the construction industry
Malaysia now. There are a lot of developer companies in Malaysia are still using the conventional

method instead of implementing the IBS to construct the building (Ali et al., 2018).

On the other hand, a lot of developer companies was lack in technical knowledge which
cause the developer companies not to implement the IBS. Therefore, they reject to try this modern
construction technology as they worry it will cause the company loss money (Ali et al., 2018).

Last but not least, the oversupply of cheap foreign labour in Malaysia construction industry
also caused many companies not to implement the IBS. They felt the cheap foreign labour will
save more money as compared to implement the IBS that need high initial cost (Akmam Syed
Zakaria and Amtered El-Abidi, 2020).



