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Abstract - The construction industryhas been facing various problems such as low investment rate, rising cost,
additional risks, and wastein labour productivity whichled to a decline in the quality of life of the construction
stakeholders. To date, Building Information Modelling (BIM) has been used to improve visualization and
productivity;to better coordinate construction drawings and communication;to provide faster delivery; and to
lower costs. However, the adoption of BIM among Malaysian contractors organisations has been low and
stagnant.Hence, this research aims to gainan overview of BIM adoption among contractors organisations as well
as to investigate the reasons for the low adoption among contractors organisations. A qualitative approach in the
form of semi-structured interview was used in this study to explore BIM adoption among contractors
organisations. The findings were subsequently analysed using content analysis. The findings indicated that
contractors organisations in Malaysia have no framework or model. Hence, developing the BIM adoption
framework or model is urgently needed to encourage the development of BIM in Malaysia.

Keywords - Building Information Modelling (BIM), Adoption, Contractors organisations

1 INTRODUCTION

The construction industry is an important sector that has made greatcontribution to the
Malaysian economic growth. However, in December 2017Malaysia’s Gross Domestic Productfrom
Construction had declined to 5.9% from 6.2% of the preceding three months (Department of
Statistics, Malaysia, 2018). For this year, Bank Negara has forecasted Malaysia’s Gross Domestic
Productto be between 5.5 % and 6.0% (https://tradingeconomics.com/malaysia/gdp-growth-annual).
Hence, the construction industry needs to move out from the traditional method as it had led to
various problemsdue toreworks, time delay, rising costs, lack of communication and coordination,
and wastagesthat havecontinued to plague the industry for years(Yaakob et al., 2016). In view of this
problem, adopting Building Information Modelling (BIM)in the construction industry is vital.

Over the years, the global rate of adoption of BIM among commercial contractors has shown
improvement (Beveridge, 2012). As reported by McGraw Hill Construction(2012), the level of
adoption in North America was 28% in 2007 but had tremendously increased to 71% in 2012. From
the report,the adoption rate among the contractors (74%) wasalsoshownto be the highest compared to
architects (70%) and engineers (64%). In the United Kingdom, 12% of contractors have usedBIM for
6 or more years, while 19% have used BIM for more than 10 years. Meanwhile, in South Korea, the
BIM adoption rate among contractors was 65%(McGraw-Hill Construction, 2014). In contrast, in
Malaysia, the adoption rate of BIM among contractors organisations from 2007 to 2013 had
beenmerely 5.2% (Jusoh, 2017). In 2016, the adoption rate among contractors organisations showed
an improvement of about 13% (Construction Industry Development Board of Malaysia, 2016) yet in
comparison to other countries, the adoption rate in Malaysia is still considered low.

Hence, this study seeksto gain an overview of BIM adoption among contractors organisations
as well as to investigate the reasons for the low adoption among contractors organisations.The
contractors organisationsare the target of the studybecausecontractors are the key players in the
construction industryandthey are the peopleresponsible fortransferring and interpretingmodels in 3-
dimensional drawingtothe real situation(Eadie et al., 2013).
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2 LITERATURE REVIEW

In this section, the introduction of BIM, BIM adoption, and the overview of BIM among
contractors organisations will be further discussed.

2.1  Definition of BIM

In the literature, various definitions of BIM were given by various researchers. Understanding
the concept of BIM is vital as it helps in the application of BIM in the contractors’ organisations.
Table 1 below shows the definition of BIM by previous researchers according to their different
perspectives.

Table 1 BIM adoption definition from previous literatures

Authors Definition of BIM

Erntrom et al.,(2006) The development and use of a computer software model to simulate the
construction and operation of a facility. Hence, Building Information
Model produced is rich in information, object-oriented, intelligent and
parametric digital representation in order to help user to make a decision.
Kymmell(2008) Building information model is related to project simulation for the purpose
of project components such as planning, design, construction, and
operation by using a 3D model.

Young etal.,(2009) A process of creating a digital model for design, construction, and
operation of projects.
Taylor., (2009) A parametric three-dimensional (3D) computer-aided design (CAD)

technologies and processes in the architecture, engineering and
construction (AEC) industry.

Smith.,(2012) BIM is a process with intelligent planimetric 3D modelling through life
cycle construction.

CIDB, (2014) A modelling technology and associated set of process to produce,
communicate and analyse digital information models for construction life
cycle.

Shapiai, (2015) A tool for AEC industries in parametric model in which digital information

can be visualized and simulated in order to achieve a better coordination
and integration among stakeholders

Autodesk (2016) An intelligent 3D model-based process that equips architecture,
engineering, and construction professionals with the insight and tools to
more efficiently plan, design, construct, and manage buildings and
infrastructure.

From the table above, it clearly explained that BIM is not merely a model created by using a
suitable software but it is also used in making decision, storing information, and describing an activity
in construction projects (Shapiai, 2015)

Hence, for this study Building Information Modelling (BIM) can be described as a process of
creating digital information for architecture, engineering, and construction (AEC) in the form of 3-
dimensional (3D) model for a better coordination.

2.2 Definition of Adoption

According to Rogers., (1995);G. Winch., (1998); Hosseini et al., (2016)and Monko et al.,
(2017); adoption is the decision to make full use of any technological innovation to obtain a realistic
information/result. As clarified by Rogers (1995), adoption is the process of decision making based
on technological innovation of the communication channel. Furthermore, the authors also added that
adoption can happen in two ways: 1) accept the innovation or, 2) reject the innovations.
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Figure 1 Innovation Decision Process (Roger, 1995)

2.3 Overview of BIM Adoption among Contractors Organisations

The world’s first BIM adoption among contractors organisations was initiated by Mtai (2009).
The author investigated BIM adoption factors among 400 biggest contractors in the United States.
Mutai(2009) addressed the challenges in adopting BIM since BIM was still new in the industry by
suggesting a clear adoption strategy that should be developed. As a result, a BIM adoption model was
developed. Later, Division 15 Mechanical Ltd, (2013)as one of the specialist Mechanical contractors,
took the initiative to develop a strategic implementation plan which consisted of a BIM adoption
model for an organisation. A BIM adoption model was conceived to reduce the adoption rate of
adopting new technology among SMEs contractors in order to remain in the industry. Similar study
carried out by Poirier et al.,(2015)indicated that SMEs mechanical contractors in Canada were rather
hesitant in adopting and implementing BIM. Meanwhile, Al Awad (2015)indicated that the use and
adoption of BIM among SMEs contractors in Jordan had lagged behind. Thus, a BIM adoption
framework was developed in order to assist SMESs contractors to adopt BIM in the organisations. A
similar scenario was shown by Hong et al.(2016)in Australia where the BIM adoption among SMESs
contractors was also limited.

In Malaysia, research on BIM adoption among contractors organisations is minimum. CIDB,
(2014b)conducted a workshop regarding ‘Contractor's Acceptance of Building Information Modelling
(BIM) Towards Improvement of Project Performance and Profitability’. The study aimed to
investigate the perception of individual contractors on BIM in performing their task; however, due to
insufficient number of experienced contractors in the workshop, the workshop failed to achieve its
goal. Similarly, Harris et al., (2014)conducted a workshop regarding ‘The way forward for Building
Information Modelling (BIM) for constructions in Malaysia’. The purpose of the study, which
focused on barriers and adoption factors, was to promote BIM especially among the newcomers in the
industry. Meanwhile, Bidin.,(2015) who investigated BIM adoption challenges among G7 contractors
in Malaysia suggested in his report several success strategies in BIM adoption. A majority of previous
researchers merely listed the success strategies or adoption factors without presenting the model or
framework. This situation was also observed by Osman et al.,(2015)in her study on BIM adoption
among quantity surveying firms in Malaysia which suggests that adoption factors in a structured
manner are required.

3 METHODOLOGY
In this study, the literature review used to seek information regarding BIM adoption was
gathered from various sources such as journal articles, conference papers, and reports from various

agencies, among them CIDB. Meanwhile, in obtaining the primary data, a qualitative approach in the
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form of semi-structured interviews was conducted. According to Saunders et al., (2008) qualitatitive
research is associated with such concepts and are characterised by their richness and fullness based
on the opportunity to explore a subject as realistically as possible.

Hence, information was collected from eight (8) respondents who represented five (5) large
private contractors in Malaysia. The respondents were selected based on the contractors’ experience
using BIM for their entire projects in Malaysia. In addition, the Construction Industry Development
Board (CIDB), an important body that enhances the development of BIM in Malaysia had provided
sufficient data in connection with the organisations involved in BIM projects. Thus, in this study, the
respondents were labelled accordingly as R1 to R8.

Meanwhile, the interview form was prepared to obtain the data from the respondents. The
first section in the interview form filters the respondents based on their background and experience in
BIM projects while section 2 explores the overview of BIM adoption among the contractors
organisation. The following table presents two (2) sections of the interview form. The information
gathered from the semi-structured interviews was subsequently recorded and analysed using
ATLAS.ti in the form of content analysis. Content analysis was used to analyse unstructured data,
such as the data from semi-structured interviews (Latiffi et al., 2016). According to Latiffi et
al.,(2016), ATLAS.ti is a qualitative tool to analyse the visual and hierarchical modelling of concepts
and theory. It also encompasses large number of documents and materials such as images, codes,
video, audio, and geo data in order to retain the information.

Table 1 Questions from the Interview form

Section
Section 1: Respondents’
Particular information
Section  2: Overview of
BIM  adoption  among
contractors organisations in
Malaysia

Descriptions
e To extract the respondents’ background and experience in BIM projects

¢ To understand the definition of BIM
¢ To explore the current adoption of BIM among contractors organisations

4 FINDINGS AND DISCUSSION

The information gathered from the data collection was discussed in the following sections. As
mentioned in 3.0, it consists of two sections.

4.1 Respondents’ Particulars

The following table shows the respondents’ particulars. From the table, four (4) respondents
(R1, R2, R6 and R7) fall under Architect. Meanwhile, three (3) respondents (R3, R5 and R8) fall
under Engineer. Only one (1) respondent is under Quantity Survey.In addition, this respondent had a
minimum experience of6- 10 yearsin construction compared to other respondents.

In BIM experience, three respondents (R1, R2, and R5) had more than 5 yearsof experience
while, four (4) respondents had 4-5 yearsof experience in BIM. Only one (1) respondent (R3) had
minimum experience which is 2-3 years. The valuable information provided by these respondents are
considered reliable as the respondents come from various backgroundand working experience in the
construction industry and BIM-based projects.

Table 2 Respondents’ Particular Information

Respondents Occupations Experience in Experience in BIM
Construction
R1 Architect 11-20 years Above 5 years
R2 Architect 11-20 years Above 5 years
R3 Engineer 11- 20 years 2-3 years
R4 Quantity Survey 6- 10 years 4-5 years
R5 Engineer 11-20 years Above 5 years
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R6 Architect 11-20 years 4-5 years
R7 Architect 11- 20 years 4-5 years
R8 Engineer 11-20 years 4-5 years

4.2 Overview of BIM Adoption among Contractor Organisations
In this section, the findings from semi-structured interview on BIM definition and current
adoption of BIM among contractors organisations in Malaysia are discussed.

4.2.1 BIM definition

The findings suggested that the definition of BIM falls into two (2) categories, process and
perceived benefits. Five respondents (R1, R2, R5, R6, and R7) agreed that BIM is a process which
helps contractors organisations to be seamless in their projects. These findings were echoed by
various researchers, for instance Young et al.,(2009); Taylor et al. (2009); and Smith (2012), CIDB,
(2014) and Autodesk (2016).

“The process of managing information is more effective, easier and faster for their user’” (R1,and R6)

“BIM is a process of developing a 3D model such as architectural, structural, and mechanical
drawing using BIM software™ (R2)

“BIM is a collaborative tool which consists of processing, creating, and managing information for
the entire lifecycle”(R5, andR7)

Furthermore, all respondents (R1, R2, R3, R4, R5, R6, R7, and R8) agreed that BIM is defined
as perceived benefits or advantages. This is consistent with Erntrom et al.,(2006); Kymmell (2008)
and Shapiai.,(2015)who defined BIM as a tool that gives benefits and effects to the users.

“BIM provides an advantage as it can save our time and is easier”’(R1,R2,and R6)

“Detecting clashes, improving visualization, and providing better coordination are the functions of
BIM” (R3,R4, R5, R7, and R8)

4.2.2  Current adoption of BIM among contractors organisations

The next results show that the adoption of BIM is low because there is no framework or
models, specifically for contractors organisations, that is available in the construction industry. This
resonates with the findings made by Osman et al.,(2015) in the study of BIM adoption among
quantity surveyors in Malaysia. Besides, it also discovered that so far no research on BIM adoption
framework/ model that is relevant to contractors organisations has ever been conducted in Malaysia.

The following quotes are stated by the respondents:

“Since 2014, the adoption of BIM has become stagnant due to various challenges faced by the
organisations. In addition, the lack of framework and model regarding BIM adoption is the biggest
problem” (R1)

“The organisations face challenges and barriers in changing from the traditional method to BIM.
Hence, the adoption of BIM only existsin the BIM department. Apart from that, there is no framework
or models in the Malaysian construction industry” (R4,and R5)

“To date, there are no framework or adoption models suggested or available in the construction
industry. Thus, it influences many organisations to create their own path and direction. Moreover, the
adoption becomes more stagnant due to various challenges in the organisations” (R2, R3, R6, R7,
and R8)

248



3rd International Conference on Rebuilding Place (ICRP2018)
13-14 September 2018
Impiana Hotel, Ipoh, Perak, Malaysia

4.3 Summary of Findings

From the findings, it shows that Malaysia still lacks BIM adoption framework/models for
contractors organisations. This statement is echoed by all the respondents (as per table below) which
explains the limited number of BIM framework/models in the industry. Hence, the development of
BIM adoption model for contractors organisation is vital in order to increase the rate of adoption.
Nonetheless, various factors such as benefits, challenges or barriers in BIM adoption also need to be
investigated in order to develop a comprehensive framework or models. This is because these are the
factors (challenges or barriers, and benefits) mostly revealed by the respondents. The table below
shows a summary of the findings.

Table 3 Summary of findings

Items Definition of BIM Current adoption of BIM among
contractors organisations
Process | Perceived | Very low/ Challenges No framework
benefits stagnant or barriers or BIM
models
Respondents
(n=8)

R1 X X X X X
R2 X X X X X
R3 X X X X
R4 X X X X
RS X X X X X
R6 X X X X X
R7 X X X X X
R8 X X X X
Total 5 8 8 8 8

Noted: R is respondents. The highest score is from 5 to 8 respondents

5 CONCLUSIONS

The research confirmed the literature written by previous researchers in investigating the
issues of BIM adoption. The results also revealed that no framework or models is available to
facilitate BIM adoption by contractors organisations in Malaysia. As a consequence, the other
variables (benefit and challenges or barriers) also must be included as part of the empirical data. The
paper was presented with the aim of developing a framework of BIM adoption model for Malaysian
Contractor Organisations. Thus, it is hoped that the research will encourage positive input from
researchers and contractors in order to strengthen the development of BIM in Malaysia.
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