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ABSTRACT

- Industrialised Building System (IBS) construction business has
ReC(.alved..3O October 2021 emerged as one of the potential business ventures as the
Reviewed: 30 December 2021 | malaysian construction industry is in a constant need to shift
Accepted: 30 December 2021 from conventional method of construction to IBS adoption

aligning to Construction 4.0 Strategic Plan 2021-2025 and The
National Entrepreneurship Policy 2030 (NEP 2030). In line with boosting the IBS implementation, a
brief exploratory study has been conducted to validate several IBS construction business issues among
IBS contractors in Malaysia, internally and externally. From selected online databases such as Google
Scholar, Scopus and Web of Science, 397 articles were extracted from the “Industrialised Building
System (IBS) Issues in Malaysia” keywords. A set of semi-structured questionnaires was developed and
pre-tested before flowing it to 25 respondents from different backgrounds in construction business
related to IBS. Internally, it is discovered that the easy access to cheap labours, substantial start-up
capital and ineffective IBS knowledge transfer among construction players are internal challenges that
IBS contractors must endure. Concurrently discovered, IBS contractors are externally challenged by
heavy Chinese-led and big boys construction project monopoly, government’s weak push for IBS
technology, securing smooth payment delivery, and the unstable political climate in the Malaysian
political scenarios. This paper aims to validate and outreach the challenges IBS contractors face
internally and externally to strategize the business plan systematically.

Keywords: Industrialized Building System (IBS), Issues in IBS Construction Business, Construction
Business Issues, IBS Issues, Exploratory Study

INTRODUCTION

Regardless of being the critical harbingers of economic growth, the construction industry helped to
catalyse the other sectors; it still lingers by various issues that affect its overall business performance.
Responding to this, the Malaysian construction industry needs improvement by introducing the
Industrialised Building System (IBS). Although IBS has been submitted and mooted into the Malaysian
construction industry since the 1960s, IBS is still unfavourable as the construction method is glued to
various issues. The contractors’ inability to leap from the conventional approach is a significant setback
despite the advantages of the IBS technology being various in every aspect. From the previous studies,
huge attention has been given to the issues towards the technicality of the IBS implementation (Yunus
& Yang, 2012) and the IBS adoption strategy in the Malaysian construction industry, apart from
discussing the general issues in the Malaysian construction industry. This scenario provides limited
scrutiny to the IBS construction business issues in the Malaysian construction industry. Hence, this
paper aims to peel the challenges face by the contractors; internally and externally and get better insights
on matters that affecting the IBS construction business.
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MALAYSIAN CONSTRUCTION INDUSTRY

The construction industry contributed to Malaysian’s Gross Domestic Product (GDP), and the track
record has been excellent as one of the significant industries that affect other sectors like the
manufacturing and transportation industry. The construction industry has been the backbone of the
national income for catering to the housing and commercial building demand to boost the economy
apart from infrastructure construction. This industry plays a huge role in developing a nation, and it
keeps striving to positively influence many sectors aligned to Industry Revolution 4.0 (IR 4.0).

As a significant domain in catalysing the economic sector, the construction industry needs constant
advancement in the construction technology field (Rafee, 2021) to keep up with IR 4.0 and detangle
numerous issues such as high construction costs (Ramli et al., 2016), productivity degradation (Alaloul
et al., 2021), delay in delivering the project (Zidane & Andersen, 2018), poor quality of work done due
to project complexity (Janipha & Ismail, 2013), mismatch of supply and demand (Tobi et al., 2020),
various payment issues (Dzulkalnine et al., 2018) and many more.

INDUSTRIALISED BUILDING SYSTEM (IBS) CONSTRUCTION IN
MALAYSIA

The introduction of IBS technology in the 1960s is anticipated to replace the conventional method,
which has known to be a dirty, dangerous and difficult (Hadi et al., 2017). IBS is first experimented to
cater to the housing demand such as Pekeliling Flats, Rifle Range Flats, and various more using
numerous systems adopted from other countries like Germany, Japan, Dutch and United Kingdom (Al-
Aidrous et al., 2021). The penetration of IBS in the Malaysian construction industry is well aligned to
IR 4.0 and has gained a tremendous increase in research and practice; as it has various advantages such
as faster project delivery, reduced amount of construction wastage at the site, fewer workers usage,
minimize the total cost of construction (Dzulkalnine et al., 2018; Zairul, 2021)

However, despite countless advantages of IBS adoption; the adoption rate is still low due to the
resistance to change from the conventional method, lack of technology transfer, limited feasibility
study of IBS application (Kamar et al., 2009) and the failure of early closed-fabricated systems (Din et
al., 2012) of where Kamar et al. (2012) concluded that the system was unsuitable with Malaysia’s
climate and social practise. A study conducted by Al-Aidrous et al., (2021), supports that the western
system adopted has neglected the element of culture and climate that resulted in poor implementation
of prefabrication industrialised construction and eventually caused the implementation to be somewhat
unfavourable. The failure of IBS; although the construction players are open to the idea of the adoption
(Mohamad et al., 2016), they are still opting for the conventional method of construction instead and
are resistant to change (Mohamad et al., 2016) due to poor image of IBS (Ahmad et al., 2017). Also,
some challenges of IBS adoption hinder the rapid implementation of the IBS (Mohamed et al., 2018)
and; in this case, internally and externally. The internal and external challenges are derived to emphasize
and acknowledge the challenges towards a construction organisation in their venture into IBS, within
their control and outside their control. The scope of literature highlighted in this research paper is
tabulated as shown in the following Table 1: Internal and External IBS Contractors’ Challenges
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Table 1: Internal and External IBS Contractors’ Challenges

IBS Contractors Challenges

Sources

Foreign Labour
Issue

Fragmentation
Issue

Cheap construction labours are
conveniently accessible; hence the usage
of IBS is not feasible.

There is integration fragmentation in
managing IBS construction, causing
difficulties in managing & planning IBS
projects.

Kamar et al., 2009; Mohamed
etal., 2018

Janipha & Ismail,
Mohamed et al., 2021

2013;

s Financial Issue IBS construction needs a huge financial Mohamed et al., 2021; M. N.
3 capital start-up. M. Nawi et al., 2011
= IBS is a high-risk approach due to . ) .
Risk Issue uncertainties in the IBS Plan of work, gﬁgﬁlietzglié-zc\)(la?; Eaglr?; aﬁ‘
including planning, capital, time, quality, 2020 ’ ’ ’
political scenario, etc.
Ineffective knowledge transfer among . _
Knowledge contractors causes a different level of 2H§§6Ietl\zl.,N2 01'\;’ Jﬁg\?\,ri 8étLae|e ’
Transfer Issue  understanding of IBS usage in 2011’ L !
construction.
Lack of incentive — incentive strategies Al-Aidrous et al. 2021 Kamar
Incentive Issue IS at an unfayourable percentage (%) of et al., 2012; Lgu & ’Kamar
levy exemption — 0.125% from contract 2012',Rahim’& Qureshi 2018’
value is not encouraging. : ’
Monopoly - Heavy Chinese-led
Competition !nfrastructure and _real estate project_s Bhavan  Jaipragas, 2017;
lssue qulvement, causing less construction Kamar et al.,, 2009; M. I.
business opportunity for local Mohamad et al., 2015
El contractors.
o Political Climate The uncertain political climate that Al-Aidrous et al., 2021; Kamal
| lssue affects regulation and construction & Flanagan, 2014; Yap &
scenario — i.e.: ECRL, HSR etc. Cheah, 2020
The government’s weak push for IBS
Government technology due to the availability of Hisyam, 2016; Rahim &
Issue cheap labours causes low adoption of Qureshi, 2018
IBS.
Non-Payment & Late Payment Problem  Dzulkalnine et al., 2018; Salleh
Payment Issue - The role of CIPAA 2012 is important et al., 2021; Yap & Cheah,
in ensuring smooth delivery of payment. 2020
METHODOLOGY

This exploratory study aims to assess the challenges and issues lingering around IBS Contractors in
the Malaysian construction industry. Semi-structured questionnaires were distributed among IBS
players from December 2019 to January 2020. Phases conducted in this exploratory study is shown in
the following diagram (Figure 1: Research Flow).
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Figure 1: Research Flow

Semi - Structured
Questionnaires

Literature Review

Data Analysis

e Articles e A set of pre-tests to e Data collected is being

e Journals check the reliability of analysed using SPSS

e Past Research the questionnaire. Version 27.

e Theses e Asetof questionnaires e A descriptive test was

e News were distributed to made to analyse the
target respondents. data collected.

Literature Review

The first phase consisted of a literature search and papers focused on IBS issues in the Malaysian
construction industry.

Preliminary Questionnaire
After a thorough literature review visit, a preliminary questionnaire is outlined to pre-test aimed to

find out if there was any possible confusion and to discern the presence of any offensive questions in
the questionnaire.

Semi-structured Questionnaire
A set of 5-point Likert scales ranging from 1 “strongly disagree” to 5 “extremely agree” flowed out

to forty-five (45) respondents who are come from various IBS backgrounds who experienced IBS
development.

Data Analysis

A descriptive analysis was made to provide basic information on the data collected from the
guestionnaire. SPSS Version 27 has been used to run the study of the data.

RESULTS AND FINDINGS

Out of forty-five (45) respondents, twenty-four (24) valid responses were collected and analyzed to
validate the challenges faced and tabulated as the following Table 2.0: Data Collection - IBS
Contractors’ Internal and External Challenges. The result is tabulated as the following, whereby there
are 2 (two) types of challenges faced by IBS Contractors; internally and externally.

35



Pertinent Internal and External Issues in Industrialised Building System (IBS) Construction Business in Malaysia

Table 2: Data Collection — IBS Contractors’ Internal and External Challenges
1 — Strongly Disagree | 2 — Disagree | 3 — Neutral | 4- Agree | 5 — Strongly Agree

Item Statements 1 2 3 4 5
Internal Challenges faced by IBS contractors
Al Cheap construction labours are conveniently accessible; 1 5 6 7 5
' hence the usage of IBS is not feasible. 25% 25% 50%
There is integration fragmentation in managing 1BS 0 7 7 7 3

A.2  construction, causing difficulties in managing & planning
IBS projects. 29% 29% 42%
1 2 1 12 8
13% 4% 83%
IBS is a high-risk approach due to uncertainties in the IBS 1 4 7 10 2
A.4  Plan of work, including planning, capital, time, quality,
political scenario, etc. 21% 29% 50%
Ineffective knowledge transfer among contractors causes a 1 2 2 14 5

A5 different level of understanding of IBS usage in 13% 8% 79%

A.3 IBS construction a huge financial capital start-up.

construction.
External Challenges faced by IBS contractors

Lack of incentive — incentive strategies is at an unfavorable 0 6 5 11 2
B.1  percentage (%) of levy exemption — 0.125% from contract o o o

value is not encouraging. 25% 21% 54%

Monopoly - Heavy Chinese-led infrastructure and real estate 0 3 7 4 10
B.2  projects involvement, causing less construction business o o o

opportunity for local contractors. 13% 29% 58%

B3 Uncertain political climate effects in regulation and 0 3 5 9 7
' construction scenario — i.e., ECRL, HSR etc. 13% 21% 67%
B4 The government’s weak push for IBS technology due to the 1 5 7 6 5
' availability of cheap labours causes low adoption of IBS. 25% 29% 46%

Non-Payment & Late Payment Problem - The role of 0 1 5 12 6
B.5 CIPAA 2012 is important in ensuring smooth delivery of 4% 21% 75%
payment.

Internally, 83 per cent (%), equivalent to 20 respondents, agreed that IBS Contractors are challenged
financially due to a huge capital start-up as IBS construction requires complex machinery apart from
providing advance payments made. Besides, 79% (19 respondents) agreed that the inefficient of IBS
knowledge due to lack of research on soft issues is one of the internal challenges that IBS contractors
are dealing with. Next, 50% (12 respondents) equally agreed that the availability of cheap labour and
the perception of IBS is a high-risk business venture; respectively contribute to the internal issues that
IBS contractors are dealing with. Also, IBS contractors agreed by 42% (10 respondents) that the
fragmentation problem in IBS construction is one of the internal issues IBS Contractors have to deal
with. Internally, it can be concluded that finances have the most significant slice of problem that IBS
Contractors need to tailor their business model to cope with their financial and technical knowledge
capabilities to survive in the IBS construction market.

Also, it can be deduced from Table 3.0 that some external issues linger contributed to the slow rate
of IBS adoption in the Malaysian construction industry. The Construction Industry Payment and
Adjudication Act 2012 (CIPAA 2012) roles are significant in moderating the construction payment
disputes. Its implementation is crucial to ensure smooth payment to avoid delay within IBS construction
parties engaged — agreed by 75% (18 respondents). In addition, 67% (16 respondents) agreed that IBS
contractors are prone to the risk in their business venture as an unstable political climate may cause
policy changes. Next, 58% (14 respondents) agreed that the monopoly issues by foreign competitors
from China, Japan and Korea had been footing in the Malaysian construction industry as they have a
better capability in handling a complicated project, also contributing to the external challenges endured
by IBS contractors. Elevating to that, the existing incentives available are not attractive enough to
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intrigue contractors to implement IBS to its full potential is agreed by 54% (13 respondents). The
government’s weak role in pushing the adoption of IBS is decided by 46% (11 respondents) is also one
of the external challenges that IBS contractors have to endure.

DISCUSSION

It is essential to tackle the issue within IBS contractors more specifically to get a better insight into
the hindrance factors of the rigorous implementation of IBS in the Malaysian Construction industry.
The following Table 3: Data Analysis - IBS Contractors’ Internal and External Challenges shows the
data analysis of the collected data.

Contractor’s Internal Challenges

Huge Financial Capital Issue

The enormous financial capital (Jaffar & Lee, 2020) and economical backup (Mohamed et al., 2018)
are IBS contractors’ economic challenges that hinder them from transiting from the conventional
construction method to IBS with a mean index of 4.00. Due to the high financial risk (Dzulkalnine et
al., 2018; Kamar & Hamid, 2011), not many risk-takers are into IBS on a large-scale basis because of
the need for hefty capital outlay for the factory operations, warehousing, and purchase of equipment.
The absence of economies of scale (Hamid et al., 2013; Lou & Kamar, 2012; Rahim & Qureshi, 2018)
contributes to the challenge in considering IBS in their method of construction as there is no business
advantage in venturing to non-profit making business. IBS contractors need giant financial capital start-
up due to the type of machinery cost and plant set-up causing this industry to be monopolised by
prominent IBS players.

Ineffective Knowledge Transfer Issue

The lack of knowledge (Yunus et al., 2016) among IBS players (mean index: 3.83) contributes to
the internal challenges from implementing the technology into their construction projects. IBS
knowledge and expertise are required (Jaffar & Lee, 2020) in delegating the critical players in
strategizing the successful penetration of the system. A study conducted by Mohamad & Zin (2019)
found that knowledge has a significant positive impact on a business entity. Authority like CIDB has
played its role (Azmin & Kassim, 2020) in providing relevant IBS expertise; one of it is via IBS Centre.
Although various efforts by the governments and authorities were initiated to penetrate IBS knowledge
into the construction industry, Mohamed et al. (2018) found that the IBS players are still lacking of IBS
knowledge. In their study, Ghazali et al. (2016) highlighted that IBS players’ lack of involvement in
training and short courses provided by authorities causes poor knowledge transfer on IBS.

Cheap Construction Labour Issue

The core value of venturing into construction business is maximising profit, and as a matter of the
fact that cheap construction labours are accessible (Kamar et al., 2009 & Amin et al., 2017) has
contributed to the lack of interest in transiting from conventional method (Yunus et al., 2016) to IBS. It
iS more convenient to stick to the traditional method with the availability of cheap foreign construction
labours (Hisyam, 2016) with a mean index of 3.42. Accessibility to cheap foreign labours creates the
opportunity to maximise the full potential of gaining higher profit and return on investment. The cost
of hiring them is not as substantial as the cost of procuring and setting up factories and machinery for
the IBS (Mohamed et al., 2018). The hindrance factor of implementing the IBS method also revolves
around an expensive skilled, and experienced workforce contrary to the conventional method that is
conveniently sufficient just by hiring cheap lesser-skilled foreign labours. This indirectly creates a
business advantage that hinders the transition from the traditional way of construction to IBS.

37



Pertinent Internal and External Issues in Industrialised Building System (IBS) Construction Business in Malaysia

IBS Contractor’s External Challenges

Payment Issues

Delay in construction is very common in the construction progress (Salleh et al., 2021), as it might
have been caused by a delay in receiving and securing adequate payment (Azman et al., 2013) (mean
index: 3.96) in various stages of construction even for the conventional method of construction — to say
nothing to the IBS method of construction. IBS method of construction in nature requires advance
payments to be made (Kasim et al., 2019) to the manufacturers before transporting the IBS components
to a construction site. This scenario affects the contractors’ cash flow (Fateh et al., 2016) in ensuring a
sufficient level of liquidity to implement IBS. Some IBS projects adopt unreliable payment
mechanisms, where a strong cash flow is needed (Jaffar & Lee, 2020) to ensure the entity's business
survival. The absence of an effective payment mechanism in the IBS project increases the hesitancy of
the IBS transition from the conventional construction method.

Monopoly Issues; Heavy Chinese-led Project Involvement

The foreign competition (Yap & Cheah, 2020) in the construction market (mean index: 3.88) is one
of the external issues lingering around local IBS contractors. They are not as competent and capable as
foreign competitors. The monopoly of the big boy’s (Kamar et al., 2009) plays a huge role in controlling
the price market of IBS implementation; thus, a higher cost of IBS adoption led to the hesitance to use
IBS. In addition, it is well known that high costs caused the hindrance of adopting IBS, causing foreign
experts that have the more substantial cash flow (Amin et al., 2017; Nasrun et al., 2015) to come in and
chop off the local IBS contractor’s opportunity to venture into the IBS construction business. Losing
out to Chinese and Japanese contractors (Yunus, 2017) and monopoly of the big boy’s (Kamar et al.,
2012) has affected the IBS adoption. Through this existing domination and monopoly, the price of
materials will increase. This will indirectly affect the construction project (Taofeeq et al., 2020) and
eventually increase the IBS business risk.

Uncertain Political Climate Issue

The political turbulence (Al-Aidrous et al., 2021) in Malaysian politics also affects the performance
of the IBS adoption (Pan & Goodier, 2012) in Malaysia, with a mean index of 3.83. It is crucial to
emphasise that political instability (MIER, 2020) affects the construction policies, rules and regulations.
The less stable political climate will be causing a higher risk business and eventually lead to a lesser
interest in implementing IBS as the rules and policies keep changing. The changes in political stands
will affect the rules, regulations, and policies, making I1BS business too risky to venture in. A stable
political scenario plays a positive role (Hassan et al., 2012; Taofeeq et al., 2020) in affecting the rate
of IBS adoption by ensuring the certainty of business decisions to be made among the IBS contractors.
Hence, a more significant effort has to be initiated to grasp the confidence in securing and convincing
construction players to use IBS.
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Table 3: Data Analysis - IBS Contractors’ Internal and External Challenges

Internal and External Challenges faced by IBS Contractors
Mean Std. Deviation N

Internal Challenges

Cheap Construction Labour 3.42 1.176 24
Fragmentation Problem 3.25 1.032 24
Huge Financial Capital* 4.00 1.063 24
High Risk due to uncertainties 3.33 1.007 24
Ineffective Knowledge Transfer 3.83 1.007 24
External Challenges

Unfavourable Incentives Strategy 3.38 970 24
Monopoly - Heavy Chinese-led Project 3.88 1.116 24
Involvement

Uncertain Political Climate 3.83 1.007 24
Government Weak Push for IBS 3.38 1.173 24
Payment Issues* 3.96 .806 24

CONCLUSION

IBS construction business has a very bright prospect in the Malaysian construction industry,
especially when some enforcement by the government takes place; to make IBS adoption mandatory in
Malaysian public and private construction projects. Therefore, the following recommendation has been
derived:

e Further studies on strategies in outlining the IBS construction business model.

e Development of an appropriate strategic business modelling framework for IBS contractors.

e Better insight on payment strategy in IBS construction.

e A study on relevant critical business considerations in implementing IBS.

e The potential of Small Medium Enterprise in catalyzing the IBS adoption.

From this exploratory study, it can be concluded that IBS contractors are challenged in ringgit and
cents to stay relevant in the Malaysian construction industry. In their research paper, Thanoon et al.
(2003) supported an excellent potential for IBS for increased market share. In addition, authorities’ role
in providing better incentives, policy-making and knowledge sharing is crucial to catalyse the
enforcement of IBS technology in the Malaysian construction industry. High adoption of IBS
technology in the Malaysian construction industry is still a long way to go. Still, undeniably an excellent
prospect to invest in as long as there are favourable pull factors to implement IBS. Hence this research
is crucial to peel out the issue lingering around IBS contractors internally and externally.

REFERENCES

Ahmad, M., Haseneshkorfu, O. O., & Kashifnigar. (2017). The Barriers To the Implementation of
Industrialized Building System (IBS) in High Rise Structure in Selangor. International Journal of
Advances in Mechanical and Civil Engineering, December 2018, 100-105. http://iraj.in

Al-Aidrous, A.-H. M., Rahmawati, Y., Yusof, K. W., Baarimah, A. O., & Alawag, A. M. (2021).
Review of Industrialized Buildings Experience in Malaysia: An Example of a Developing Country.
IOP  Conference  Series:  Earth and  Environmental  Science, 682(1), 0-8.
https://doi.org/10.1088/1755-1315/682/1/012003

Alaloul, W. S., Musarat, M. A., Rabbani, M. B. A, Igbal, Q., Magsoom, A., & Faroog, W. (2021).
Construction sector contribution to economic stability: Malaysian gdp distribution. Sustainability

39



Pertinent Internal and External Issues in Industrialised Building System (IBS) Construction Business in Malaysia

(Switzerland), 13(9). https://doi.org/10.3390/su13095012

Amin, M. A. M., Abas, N. H., Shahidan, S., Rahmat, M. H., Suhaini, N. A., Nagapan, S., & Rahim, R.
A. (2017). A review on the current issues and barriers of Industrialised Building System (IBS)
adoption in Malaysia’s construction industry. |IOP Conference Series: Materials Science and
Engineering, 271(1). https://doi.org/10.1088/1757-899X/271/1/012031

Azman, M. N. ., Natasha, D., Zuhairi, A. H., Kamarul Anuar, M. K., & Mohd Nasrun, M. N. (2013).
Payment Scenario in the Malaysian Construction Industry Prior to Construction Industry Payment
Adjudication Act (CIPAA). Conference: Law and Dispute Resolution, January, 2-11.
https://www.researchgate.net/publication/260244930%0APayment

Azmin, I., & Kassim, U. (2020). Hybrid System Method of Industrialised Building System (IBS): A
Review of Studies. I0P Conference Series: Materials Science and Engineering, 932(1).
https://doi.org/10.1088/1757-899X/932/1/012045

Dzulkalnine, N., Bing, K. W., Azman, M. N. A,, Bon, A. T., & Safian, E. E. M. (2018). Development
of new payment method for Industrialised Building System (IBS) project in Malaysian construction
industry using Analytic Hierarchy Process (AHP). Proceedings of the International Conference on
Industrial Engineering and Operations Management, 2018, 1365-1366.

Fateh, M. A. M., Mohammad, M. F., & Shukor, A. S. A. (2016). Review in formulating the standard
form of contract for Industrialized Building System (IBS) construction approach in Malaysia.
MATEC Web of Conferences, 87. https://doi.org/10.1051/matecconf/20178701001

Hadi, N. A., Muhammad, W. M. N. W., & Othman, M. K. F. (2017). Critical factors of implementing
Industrialised Building System in Sarawak: A research on SMEs. IOP Conference Series: Earth and
Environmental Science, 67(1). https://doi.org/10.1088/1755-1315/67/1/012006

Hamid, Z. A., Hung, F. C., & Dzulkalnine, N. (2013). Housing Industry View project Risk Assessment
Study View project. https://www.researchgate.net/publication/298388953

Hassan, A. B. A., Akhavan, T. A., Arman, A. R., & Nizam, Y. M. (2012). Key factors contributing to
growth of construction companies: A Malaysian experience. World Applied Sciences Journal, 19(9),
1295-1304. https://doi.org/10.5829/idosi.wasj.2012.19.09.1454

Hisyam, K. (2016). Can gov’t really reduce foreign labour in construction? Malaysiakini, 1-6.
https://www.malaysiakini.com/news/330809

Jaffar, Y., & Lee, C. K. (2020). Factors Influencing Industrialized Building System (IBS) Project
Performance: A Systematic Review. Journal of Governance and Integrity, 3(2), 64-81.
https://doi.org/10.15282/jgi.3.2.2020.5311

Janipha, N. A. I., & Ismail, F. (2013). Conceptualisation of Quality Issues in Malaysian Construction
Environment. Procedia - Social and Behavioral Sciences, 101, 53-61.
https://doi.org/10.1016/j.sbspro.2013.07.178

Kamal, E. M., & Flanagan, R. (2014). Key characteristics of rural construction SMEs. Journal of
Construction in Developing Countries, 19(2), 1-13.

Kamar, K. A. M., Alshawi, M., & Hamid, Z. A. (2009). Barriers To Industrialized Building System
(IBS): the Case of Malaysia. Built and Human Environment 9th International Postgraduate
Research Confrence, 2009, 1-16.

Kamar, K. A. M., & Hamid, Z. A. (2011). Supply chain strategy for contractor in adopting industrialised
building system (IBS). Australian Journal of Basic and Applied Sciences, 5(12), 2552-2557.

Kamar, K. A. M., Hamid, Z. A., Ghani, M. K., Rahim, A. H. A., Zain, M. Z. M., & Ambon, F. (2012).
Business strategy of large contractors in adopting industrialised building system (IBS): The
Malaysian case. Journal of Engineering Science and Technology, 7(6), 774-784.

Kasim, N., Al-Sham, M. H., Latiff, A. A., Ibrahim, M. U., Zainal, R., & Mohd Noh, H. (2019).
Improving Contractors’Practices of Industrialized BuildingSystem (IBS) Implementation in
Construction Industry. Journal of Technology Management and Business, 6(3), 40-49.
https://doi.org/10.30880/jtmb.2019.06.03.005

Lou, E. C. W., & Kamar, K. A. M. (2012). Industrialized Building Systems: Strategic Outlook for
Manufactured Construction in Malaysia. Journal of Architectural Engineering, 18(2), 69-74.
https://doi.org/10.1061/(asce)ae.1943-5568.0000072

MIER, M. I. of E. R. (2020). Press Statement - The Economic Impacts of COVID 19.

Mohamad, D., Ramli, M. Z., Hn, D., & Sapuan, W. K. (2016). Demand of the industrialized building
system (IBS) implementation in Malaysian government projects. Journal of Scientific Research and

40



Built Environment Journal

Development, 3(4), 77-82. www.jsrad.org

Mohamad, M. R., & Zin, N. M. (2019). Knowledge management and the competitiveness of small
construction firms: Innovation as mediator. Competitiveness Review, 29(5), 534-550.
https://doi.org/10.1108/CR-03-2018-0027

Mohamed, M. R., Mohammad, M. F., Mahbub, R., Ramli, M. A., & Jamal, K. A. A. (2018). The Issues
and Challenges of Small and Medium-Sized Contractors in Adopting Industrialised Building
System. International Journal of Engineering & Technology, 7(3.25), 432-436.
https://www.researchgate.net/publication/334883960

Nasrun, M., Nawi, M., Akmar, F., Nifa, A., & Bahaudin, A. Y. (2015). Payment issues in Malaysia
Industrialised Building System (IBS): Literature visit Development of An Integrated Framework for
Solving Housing Project Delays in Post-Disaster Reconstruction View project. Article in Advances
in Environmental Biology, 9(4), 185-188. https://www.researchgate.net/publication/274780756

Rahim, A. A., & Qureshi, S. L. (2018). A review of IBS implementation in Malaysia and Singapore.
Planning Malaysia, 16(2), 323-333. https://doi.org/10.21837/pmjournal .v16.i6.486

Ramli, M. Z., Hanipah, M. H., Zawawi, M. H., Abidin, M. Z. Z., Zainal, N. A., & Halim, N. S. A.
(2016). Cost comparison on industrialized building system (IBS) and conventional method for
school construction project. Journal of Scientific Research and Development, 3(4), 95-101.
www.jsrad.org

Salleh, F., Rohaizad, W. N. F., Zaib, N. I. S. M., Kadimon, N. S. N., & Syahruddin, S. (2021). Business
Risks and Performance of SMEs in the Malaysian Construction Sector. Journal of Contemporary
Issues in Business and Government, 27(02). https://doi.org/10.47750/cibg.2021.27.02.004

Taofeeq, M. D., Adeleke, A. Q., & LEE, C. K. (2020). Government policy as a key moderator to
contractors’ risk attitudes among Malaysian construction companies. Journal of Engineering,
Design and Technology, 18(6), 1543-1569. https://doi.org/10.1108/JEDT-08-2019-0192

Yap, J. B. H., & Cheah, S. Y. (2020). Key challenges faced by Chinese contractors in Malaysian
construction industry: Empirical study. Journal of Engineering, Design and Technology, 18(3),
705-726. https://doi.org/10.1108/JEDT-05-2019-0124

Yunus, Rahimi. (2017). Local Contractors Losing Out to Foreign Rivals. The Malaysian Reserve, 6-9.
https://themalaysianreserve.com/2017/11/03/local-contractors-losing-foreign-rivals/

Yunus, Riduan, Abdullah, A. H., Yasin, M. N., Masrom, M. A. N., & Hanipah, M. H. (2016).
Examining performance of Industrialized Building System (IBS) implementation based on
contractor satisfaction assessment. ARPN Journal of Engineering and Applied Sciences, 11(6),
3776-3782. www.arpnjournals.com

Yunus, Riduan, & Yang, J. (2012). Critical sustainability factors in industrialised building systems.
Construction Innovation, 12(4), 447-463. https://doi.org/10.1108/14714171211272216

Zairul, M. (2021). A thematic review on Industrialised Building System (IBS) publications from 2015-
2019: Analysis of patterns and trends for future studies of IBS in Malaysia. Pertanika Journal of
Social Sciences and Humanities, 29(1), 635-652. https://doi.org/10.47836/PJSSH.29.1.35

Zidane, Y. J.-T., & Andersen, B. (2018). The top 10 universal delay factors in construction projects.
International  Journal of Managing Projects in  Business, 11(3), 650-672.
https://doi.org/10.1108/1JMPB-05-2017-0052

41



