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Abstract: This study presents a review of readiness in the Malaysia Industrialised Building System (IBS). IBS
has been introduced since 1960 and since then, there are many advantages that can be seen from the
unplementation of IBS in Malaysia. Although, construction player already know the advantages of IBS but at
the same time, implementation of IBS in Malaysia is still in low phase. This study also highlights the obstacles
of IBS implementation i Malaysia. Based on literature review there are several obstacles to IBS implementation
which are awareness, cost 1ssues, readiness, planning and mmplementation, negative perception incentive,
directive and promotion, knowledge and project delivery and supply chain. Readiness 1s one of the obstacles
and there is limited study of readiness issues for implementing TBS at present. This study is part of on-going
Master research on key factor of readiness in TBS implementation. This conceptual study will explore why
readiness 1s unportant to increase the level of IBS implementation. From the findings, further research into the
factor of readmess 13 highly crucial to provide an insight to the construction industry players in making the
transformation from conventional method to IBS a successful effort. Therefore, it is hoped that the finding of
this research could assist construction player to ready for implement of TBS then, indirectly it can increase the
level of IBS mmplementation i Malaysia.
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INTRODUCTION

Industrialised Building System (IBS) is a term used by
industry and governments in Malaysia for symbolize use
the building construction industry in Malaysia. In other
countries, IBS 1s also known by various terms such as
Offsite Production (OSP), Offsite Manufacturing (OSM),
Offsite Fabrication (OSF), Offsite Construction (OSC),
Modemm Methods of Construction (MMC), Modemn
Methods of Construction Housing, Modern Methods of
Housing Building and many more.

IBS is defined as building construction techniques
which components are manufactured mn a controlled
environment (on or off site), transported, positioned and
assembled into a structure with minimal additional
research site (Treaswry Circular Letter, 2008). The
unplementation of IBS gives a lot of benefit to the
construction industty such as reduce unskilled
researchers, reduce wastage and volume of building
materials, increased envirommental and construction site
cleanliness and high quality control. This advantage also
promotes a safer and more organized construction site
and reduces the complementation time of construction
(CIDB, 2003a, b).

Recognizing the enormous benefits and potential of
IBS, the Government of Malaysia under the Mimstry of
Researchs through its agencies such as the CTDB and the
Public Works Department have continually promoted the
use of IBS. In line with this effort, CIDB Malaysia formed
the IBS Steering Committee to bring all IBS-related issues
in a frameresearch that could provide a guideline for
feasibility of implementation of IBS.

Literature review

Introduction of TBS: For both developed and developing
countrie’s economies, the construction industry is very
important. The construction industry has been considered
as most complex and dynamic sector in Malaysia that
required skilled labour, effective management and
efficiency of design input (Nawi, 2012). Usually, a building
project involves many professional of some discipline
such as developer, architect, contractors, consultants,
construction managers, supplier and specialist. The
advantages derived from IBS implementation are
reducing the tume of the construction process, the
integration of sustamability strategies, reduce the
wastage during construction and minimize the hazards
and risk (Kamar et al., 2009; Nawi, 2012). Now a days,
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the rapid growth in the implementation of technology has
been a stimulus for the construction industry takes a step
toward it. In order to develop as sustainable development
i the construction process, the Malaysian government
has taken the initiative to implement a new construction
method called Industrialised Building System (IBS). IBS 1s
an irmovation process in building construction which 1s
already known among construction player. The main
concept behind the IBS is a specification with standard
shape and dimension of building component through
manufacturing and transport to site to form a bulding.
Thus, TBS has been addressed as mass production of
building component (Chung and Kadir, 2007). As stated
m the Treasury Circular Letter, objective of IBS
implementation in Malaysia is to increase the quality and
productivity in construction projects, standardize the
design, accelerate the construction period and reduce
dependence on foreign labour.

After completion of the Tunku Abdul Rahman Public
Housing Estate or known as the Pekeliling Flats in the
early 1960°s, Malaysian Construction Industry was
started implement TBS in this country (CIDB, 2003a, b).
The beginmng implementation of IBS in Malaysia is when
the ministry of housing and Local Government of
Malaysia visited and evaluated housing development
programmes in European Countries (Thanoon ef af., 2003).
In the effort to improve the implementation of IBS,
government had announced n Budget 2005 presentation
so that the use of IBS have to increase from 30-50% in the
construction of affordable housing including government
building construction in year 2005. Even though the
ntroduction of the IBS in Malaysia over 40 year ago, the
level of acceptance is not widespread and the pace of
implementation of the system is still in low phase
(Yahya and Shafie, 2012).

Industrialised Building System (IBS) is the term
created by construction industry in Malaysia to describe
the adoption of construction industrialisation and the use
of prefabrication of components in building construction.
The defimtion of Industrialised Building System (IBS) 1s
miscellanecus and it depends on the position and
philosophy of the author. In Treasury Circular Letter,
IBS 1is defined as a system or method in which the
components are manufactured in factories or
construction-site which 1s in control, transported and
installed with minimal use of researchers on construction
sites. According to Nawi ef af. (2011), IBS 1s an mnovative
process of building construction using the concept of
mass-production of industrialised system, produced at the
factory or omsite within controlled environments that
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includes the logistic and assembly aspect using proper
planning, coordination and enhancing value to end users.

Hamid ef al. (2008) defines IBS as a construction
process that utilises techmques, product, components
or bulding systems prefabricated
components and on-site mstallation. 1BS 15 defined as a
construction  technique 1in which components are
manufactured in a controlled environment (on or off site),
transported, positioned and assembled into a structure
with minimal additional site research. The same concept is
used repeatedly to describe the characteristics of IBS.
Kamar (2011) classified IBS is a manufacture of structure
components for the construction of a building rather than

which 1nvolve

doing on site and use IBS as a term to represent those
terminologies in the Malaysian construction industry.

Obstacles to IBS implementation: Despite the well
documented benefits and strong support from the
Malaysian government, the take-up for IBS was not as
high as anticipated (Hamid et al., 2008). Low labour costs
in Malaysia could perhaps be the root cause of the
problem (Kamar ez al., 2009, Hamid ez al., 2008). Although,
members of the industry are open to the idea, a major
proportion of industry stakeholders in the private sector
are indifferent, perhaps due to resistance to change and
wsufficient funds and information to support the
feasibility of change (Kamar ef al., 2009, Hamid ef af.,
2008). The summary of the obstacles in Malaysian IBS
implementation 1s illustrated in Table 1.

Awareness: According to Rahman and Omar, the IBS
implementation in Malaysia is still in low phase because
of the lack of awareness program to understand client
needs and giving correct information on IBS. Clients with
a good knowledge and awareness of TBS benefit will
surely encourage appointed designers to design a
building, according to TBS (Kamar et af. 2009).

Cost issue: This has led to a “chicken or egg”™ situation
among construction industry professionals and builders
(Kamar et al., 2009, Nawi, 2012). Cost 18 the major barrier
to IBS implementation because in general, the contractors
are likely to mamtam tight control over the budget and
schedule to guarantee profit margin (Kamar et al., 2009).
According to Nawi (2012), some industry player’s
experiences, indicated that construction using 1BS is more
expensive due to the fierce competition from builders
sticking to the traditional/conventional building method.
Therefore, cost comparison analysis tools are important
1n the decision making process for choosing IBS over the
conventional method.
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Table 1: Obstacles in TBS Implementation

Authors Awareness  Cost issue

Planning and  Negative
Readiness implementation perception

Incentive,
directive and Project delivery

Knowledge promotion and supply chain

Thanoon et al. (2003)
Hamid et ad. (2008)
Rahman and Omar
Kamar et af. (2009)
Moharnad et al. (2009)
Nawi et af. (2011a, b)
Kassim and Walid (2013)
Razak and Awang

b ®

x x

x x

L G S

x

Planning and implementation: IBS design needs to be
addressed and plan from the design stage to be
successfully adopted trough the integration of pre-caster,
designer and contracting firm. A lot of IBS project in
Malaysia 13 not cost effective as 1t 13 proposed to be an
altemative design to traditional method. The IBS
application has to be incorporated during the design
stage and the changing in design, requires a lot of further
adjustment will raise the initial time and cost (Kamar ef af.,
2009).

Negative perception: The poor architectural design
caused the old pre-fabricated buildings have given the
bad mmpression about pre-cast concrete. Therefore, clients
are often in doubt of using TBS because of fear of
customer rejection (Kamar et al., 2009) observed that the
term IBS 1s often mismterpreted with negative unage due
to its past failures and unattractive architecture.

Knowledge: Previous studies have indicated that most
local professionals lack technical
knowledge and experience of IBS (Nawi et al., 2014a, b;
Kamar et af., 2009, Hamid et al., 2008). IBS is the method
that needs to lugh construction precision. Therefore, IBS
1s not a popular choice among the design consultant. This
15 because of lack of knowledge among mdustry players
(Hamid et al., 2008). One of the reasons why the level of
IBS implementation is still in low phase is lack of
knowledge structural analysis and design  of
prefabricated components among civil engineers and
those related to construction. The level of skill required of
IBS researchers iz more demanding compared to
conventional construction method.

and contractors

n

Incentive, directive and promotion: Since, the TBS
Roadmap was endorsed by the Malaysian Government,
there are still no specific IBS building regulations or
standard guidelines for contract documents or
procurement systems in terms of tendering, design,
construction and operation of a project (Nawi, 2012).
However, a lack of structured information will not
of

only affect construction professionals because
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misunderstanding and misinterpretation of regulations
but also for authorities mn terms of project approval
(Kamar et al., 2009). According to lack Hamid et al. (2008),
the lack incentive training among existing construction
professionals was also identified as being a potential
hurdle to the widespread adoption of IBS.

Project delivery and supply chain: Majority of IBS
manufacturers, are located in imndustrial areas and it will
directly increase component logistics and transportation
costs in a construction project budget if the construction
site is located far away in a rural area, especially in the
north and east coast regions of Malaysia (Nawi et af.,
2011, 2012, 2014a, b). These problems also need for
improvement in communication and integration among the
relevant TBS players such as designers, contractors and
manufacturers, more so at the design stage (CIDB,
20038, b).

Readiness: Readiness is one of the barriers in order to
increase the implementation of IBS i Malaysia
(Kamar et al., 2009). The readiness 1s important for current
IBS implementation which is there are not cover the whole
implementation process and not all practitioners could
accept 1ts 1mplementation, especially company and
personnel with less experience in handling IBS project
(Mohammad et al., 2009).

Based on a literature review, most of the obstacles in
the implementation of IBS are rooted than issues of
readiness (Kamar ef al., 2009, Mohamed et al., 2009, Naw1i,
2012). For example the awareness, knowledge and cost
issues caused by the lack of readiness among industry
players, if they are ready to unplement the IBS mdirectly,
they will aware the importance of IBS, knowledge of IBS
will enhanced and it will reduce the cost issues because
they’ve been really understanding the TBS and have been
willing to implement it.

Readiness: According to Oxford Dictionary, readiness
can be defined as the state of being fully prepared for
something or willingness to do something. This defimtion
15 followed by the use of ordinary language the term
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both
psychologically and behaviourally ready to take action
which is willing and able. Readiness can be described at
any level of analysis and can happen to the individual,
group, umt, department or orgamzational level (Weiner,
2009, Walinga, 2008) identifies the definition of readiness
as a preparation in term of mental and physical to deal
with experience or action and at the same time ready to
achieve the goal and objective.

Readiness can be seen with attitude of organisation
members and their intention to the need of change and
ability of organisation to make the successful changes.
(Susanto, 2008). The orgamsational change process is

‘readiness’ which connotes a situation that is

always problematic to the orgamsation particularly when
the change 1s due to the introduction of new technology.
Readiness is one of the criteria of change management
process which 15 when the orgamization 1s ready for
change process; the change implementation will be easier
(Susanto, 2008). This statement supported by Weiner
(20089), the researcher noted that the change management
experts have emphasized the importance of establishing
organizational readiness for make the change. Holt also
pointed that readiness is one of the important element in
the involvement of employee as an initiatives to support
the change.

As highlighted earlier, readiness 13 one of the factors
that contribute in obstacle during the effort to increase
the implementation of IBS m Malaysia. Parallel with
mnportance of readiness that has been generally
discussed earlier, the study of readiness m IBS
mnplementation 1s very sigmificant to construction
industry in Malaysia.

Readiness in IBS: IBS has been mtroduced since 1960
and since then, there are many advantages that can be
seen from the implementation of TBS in Malaysia.
Although, construction player already know the
advantages of IBS but at the same time, implementation of
IBS i Malaysia 1s still n low phase. Accordingly, many
researchers come out with the study of the factors that
mfluenced the mmplementation of IBS in Malaysia.
However, there are also obstacles faced during the
development of the IBS in Malaysian construction
industry. This obstacle have caused issues in the
implementation, then it had to be resolved in order to
ensure the implementation of TBS in Malaysia in line with
developed countries.

Several studies have revealed that the barrier in
implementation TBS in Malaysia are negative perception,
readiness issues, cost and equipment, poor planmng and

regulations, poor knowledge and awareness issues
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(Kamar et al., 2009, Nawi et al., 2011; Kassim and Walid,
2013; Mohamad et af., 2009) studied the acceptance and
awareness level, problem and strategies of implementing
IBS in Malaysia. Their study revealed that survey on
general readiess to implement IBS which covered in term
of mentality 1s techmcally, financially capable and if the
client required.

Based on a literature review, most of the obstacles in
the implementation of TBS are rooted than issues of
readiness (Kamar et al., 2009; Mohamed et al., 2009,
Nawi, 2012). However, the previous studies did not
involve the element of readiness. There is limited study
conducted on readiness in-depth which is umportant as a
guideline to successful IBS implementation. Thus, a
comprehensive study to identify the key factor of
readmess 1s needed to be undertaken mn order to
enhance the IBS development projects in Malaysia.
Knowledge and ability 15 the most important which
need to be considered as
(Thanoon et al., 2003).

The beginning of a transformation begins with the
knowledge because that it very important for the
of the Majority  of the
construction players in Malaysia have knowledge about
IBS (Kamar et al., 2009, Yahya and Shafia, 2012).
However, there is still a problem arise which 1s the lack of
knowledge on IBS and it makes the obstacle to IBS
implementation. According to Hiatt knowledge was
highlighted as first step on understanding how to change,
traiming and education on new skills and the process of
learning new tools, behaviours and processes.

For the element of ability, the technology and
skilled researcher 1s one of the most unportant aspects
that should be undertaken. The limited of technology
availability also generally  discourage the IBS
implementation (Hamid et al., 2008; Kamar et al., 2009).
If to compare the level of skilled researcher between
construction methods, IBS
demanding and still lacks of skilled researchers in
Malaysia (Naw1 et al., 2011a, b). In addition, the IBS
specialized skill need the mtensive traimng which requires
more time and investment (Thanoon et af., 2003).
Therefore, thus ability of an organization 1s factor
needs to be emphasized as a major step in readiness
implementation of TBS.

From the discussion above, can be seen the several
key factor can be usefully as a guideline to industry
player to improve the implementation of IBS. At the same
time, the qualitative method important to informal setting

element of readiness

success transformation.

conventional 1 Imore

that natural reflects the reality of what happened in the
real setting.
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MATERIALS AND METHODS

This study 1s part of on-gomg Master research on
key factor of readiness in IBS implementation among the
contractor. Tt is still at an initial stage and the information
presented in it is primarily based on the review of relevant
literature review. This study has been divided mto three
parts. The first part deals reviews the overall concept of
IBS. The second part is reviews the readiness in generally
and the last part is explore the readiness in TBS due to
limitations on resources and time as well as considering
the overall perspective of the research, the scope of the
study will be focused on the key factor of readiness and
the development of the initial frameresearch of readiness.
The terms, defmitions and classifications of IBS will be
used throughout the research to represent the concept of
industrialisation, although there are a lot of other terms
which have been used elsewhere.

RESULTS AND DISCUSSION

This research will involve the Malaysian construction
stakeholders and only focus on the perspective of
contractors registered under class G7. Class G7
contractors are the largest and highest tier of contractors
in Malaysia with no tendency limit and having paid up
capital worth more than RM 750,000.00. They must
achieve at least 5 year’s experience in construction to be
listed as G7 contractors. Being large, capable in terms of
finance and experience and employing a larger group of
professionals, class G7 contractors are the most likely
group to adopt IBS i theiwr projects. With their
prominence in the Malaysian construction industry, the
class G7 contractors will nfluence the overall practitioners
within the industry to change to IBS.

CONCLUSION

This study has described the aim to explore the key
factor of readiness in Malaysian IBS. It will also determine
the applicability of the proposed model for Malaysian TBS
contractor perspective. At present, there is a lack of
appropriate guidance for IBS Malaysian construction
practitioners on how to understand the readiness issues
in successful implementation of TBS and how they
can achieve continuous improvement (Kamar, 2011;
Yahya and Shafia, 2012). Most research in Malaysia
promotes the benefits of IBS (Hamud et af., 2008) but fail
to succinctly develop guidelines on what is the key factor
of readiness and how the element of readiness will
mcrease the level of implementation of I1BS in Malaysia.
Based on the discussion above, the key factor of
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readiness is important as a guideline to construction
industry players in making the transformation from
conventional method to IBS a successful effort. This
study has described the importance of identifying the key
factor of readmess i IBS which will be studied more
extensively in the ongoing research.
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