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ABSTRACT

This paper seeks to clarify Building Information Modelling (BIM) and its implementation in Malaysia. 
Most developed countries that have implemented BIM in the construction industry have found it effective. 
This paper reviews existing literature on the implementation of BIM and examines the implementation 
strategies that have been developed. The review highlights numerous advantages of BIM in construction, 
which include, among others, reducing cost, time, carbon burden and capital cost. BIM can also help 
increase broader efficiencies and improve coordination and communication between each party. However, 
implementing BIM is complicated and requires efforts from both the government and the private sector. 
While the implementation of BIM may reduce costs in developed countries, it may not do so in developing 
countries; in Malaysia, for instance, costs act as an initial barrier. Other obstacles to implementing BIM 
in Malaysia include application system requirements and lack of knowledge and readiness to change. 
To facilitate its implementation in the construction industry, the Malaysian government needs to hold 
seminars to promote a better understanding of BIM. They may also introduce a properly structured 
BIM course by preparing a standard code of practices and guidelines for BIM in the education sector.
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INTRODUCTION

This  paper  explains  about  Building 
Information Modelling, which is one of the 
methods used by companies to smoothly 
control and manage projects. Most developed 
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countries use this method in their construction field; Australia is the foremost in implementing 
BIM (18-75%), followed by the United States (31%), Europe (16%), the Middle East (11%) 
and India (9%) (Figure 1). Owing to increased consciousness about its advantages, construction 
companies in Malaysia have recently started to use BIM in their projects. 

Figure 1. Countries that use BIM (Sawney, 2014)

In Malaysia, the progress of BIM has mainly been driven by the private sector since 
2009. The idea to implement BIM in Malaysia was introduced by the Director of the Public 
Works Department (PWD) in 2007. The first government project to use BIM methodology 
was announced in 2010. BIM implementation requires the development of reliable tools for 
information exchange between different software tools while enabling efficient and direct 
coordination and monitoring processes between project participants and team members. An 
acceptable level of interoperability and standardisation of work methods must be developed 
for project participants and team members. The experience of project participants as a team 
allows us to define the decision-making process prior to BIM implementation in separate 
projects. It also makes it possible to make recommendations about the process of planning in 
an environment of small companies with different software and methods of work (Migilinskas 
et al., 2013). 

One of the projects using BIM in Malaysia is the National Cancer Institute (NCI), as 
highlighted in seminars and workshops organised by CIDB regarding issues and challenges in 
implementing Building Information Modelling for small and medium enterprises (SMEs) in the 
construction industry (2014). According to Latiffi et al. (2013), BIM will be implemented in 
future projects such as the Healthcare Centre Type 5 at Sri Jaya Maran, Pahang, Administration 
Complex Project of Suruhanjaya Pencegah Rasuah Malaysia (SPRM) at Shah Alam, Selangor, 
the Primary School at Meru Raya Ipoh, Perak, and the Primary School at Tanjung Minyak 2, 
Melaka Tengah, Melaka. These are pilot projects and are part of the Malaysian government’s 
initiative to expose government officers to BIM. The main objective of the present study 
is to understand the Building Information (BIM) as a technology for coordinating project 
development. 
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There are mixed perspectives of the benefits of BIM, creating a general misunderstanding 
of expected outcomes. The frequency and variety of definitions illustrate the existing confusion 
in defining and quantifying BIM and in considering its potential benefits. Any definition 
of BIM should not be unilateral, but instead, encompass key characteristics that have been 
attributed to it. There is a risk in offering a narrow definition of BIM, as that makes it more 
difficult to establish a baseline for comparisons. A narrow definition also makes it difficult, if 
not impossible, to improve BIM use by benchmarking (Abbasnejad et al., 2013). At the end of 
this study, the reader will understand BIM with regards to the benefits, barriers and solutions 
to its implementation in Malaysia.

REVIEW OF LITERATURE 

Building Information Modelling (BIM)

According to Enegbuma et al. (2014), BIM is the process of generating and managing building 
data during its life cycle. Meanwhile, Sawney (2014) classifies BIM as not just a software 
tool or simply a technology that can be acquired and implemented. It is rather a paradigm that 
combines technology with people and process issues in the industry. This results in a tectonic 
shift in the way we deliver the built environment. 

A seminar titled Issues and Challenges in Implementing Building Information Modelling 
for Small and Medium Enterprises (SMEs) organised by CIDB in 2014 presented BIM as one 
of the emerging technologies to be deployed in design, construction and facility management, 
in which a digital representation of the building is created to facilitate the exchange and 
interoperability of information in digital format. Thurairajah et al. (2013) stated that Building 
Information Modelling represents the formation of digital models used during the planning, 
design, construction and operation stages of a facility’s life. Latiffi et al. (2013) referred to 
BIM as a set of digital tools that can help manage the effectiveness of a construction project. 
Zahrizan et al. (2014) stated that BIM can be viewed as a combination of advanced processes 
and technology that offers a platform for collaboration between different parties in construction 
projects by exploiting the use of information technology. 

Arayici et al. (2012) stated that in the simplest of terms, BIM is the utilisation of a database 
infrastructure to encapsulate built facilities with specific viewpoints of stakeholders. It is a 
methodology to integrate digital descriptions of building objects and their relationship with 
others in a precise manner so that stakeholders can query, simulate, and estimate activities 
and their effects on the building process as a life-cycle entity. Therefore, BIM can help by 
providing the required value judgments that satisfy their owners and occupants for creating a 
more sustainable infrastructure.

BIM has many meanings and can be described in many different ways. Table 1 summarises 
the diversity of definitions. 
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Table 1
Summary of BIM Definitions

No. Statement Author
1. The process of generating and managing building data during the 

building’s life cycle
Enegbuma et al. (2014)

2. BIM is not just a software tool or simply a technology that can be 
acquired and implemented.

Sawney (2014)

3. BIM is one of the new emerging technologies to be deployed in design, 
construction and facility management, where a digital representation 
of the building is created to facilitate the exchange and interoperability 
of information in digital format.

CIDB (2014)

4. Building Information Modelling (BIM) represents the formation of 
digital models for use during the planning, design, construction and 
operation stages of a facility’s life.

Thurairajah et al. (2013)

5. A set of digital tools that can manage the construction project’s 
effectiveness

Latiffi et al. (2013)

6. BIM can be viewed as a combination of advanced process and 
technology that offers a platform for collaboration between different 
parties in the construction project by exploiting the uses of Information 
Technology (IT).

Zahrizan et al. (2014)

7. The utilisation of a database infrastructure to encapsulate built facilities 
with specific viewpoints of stakeholders

Arayici et al. (2012)

Based on the various definitions of BIM, it can be concluded that BIM is a software model 
that can be used in project planning, design, monitoring and control among construction project 
group stakeholders in order to ensure project success.

BIM Tools

Due to the complexity of gathering relevant information when working on a building project 
with BIM, some companies have designed software specifically to work within a BIM 
framework. In reference to the Autodesk Revit Manual Guidelines (2017), these packages 
include the Bentley AECOsim Building Designer, ArchiCAD, Tekla Structures, Autodesk Revit, 
Synchro PRO and Vector Works, among others. These software differs from other architectural 
drafting tools such as AutoCAD, as they allow the addition of further information such as time, 
cost, manufacturers’ details, sustainability and maintenance information in the building mode.

Probably the greatest example of such software is Autodesk Revit. Autodesk Revit is 
building information modelling software for architects, structural engineers, MEP engineers, 
designers and contractors. It allows users to design a building structure and its components in 
3D, annotate the model in 2D drafting element and get building information with access from 
the building model’s database. Revit is built with drafting elements in 4D and contains tools 
to plan and track the various stages in the building’s life cycle from concept to construction 
and, later, demolition. This is clarified in a research report by Latiffi et al. (2013).
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In their research report, Latiffi et al. (2013) also highlighted the benefit of using Revit. 
Revit can be used as a collaboration tool between different disciplines in the sphere of building 
design. Implementation of BIM in the Malaysian construction industry can be carried out by 
players from different disciplines with support from BIM tools. Figure 2 shows the tools that 
can be used by each player. It approaches the programme from various unique perspectives. 
Each of these perspectives is focussed on completing the discipline’s task. Companies that 
adopt software first examine the existing workflow process to determine if such an elaborate 
collaboration tool is required. 

Figure 2. BIM tools suggested by the Director of Public Works Department (PWD) in 2007 (Latiffi et 
al., 2013)

METHODOLOGY

This section explains the research methodology that is adopted in this study. There are several 
ways to collect data. Data may be obtained from two sources. Primary data collection is the 
direct collection and process of information by the researcher, such as from observations, 
surveys, interviews and focus groups. Secondary data collection is the retrieval of information 
from pre-existing sources such as research articles, the Internet or library searches. Figure 
3 shows the data collection process used in this paper, which was the use of secondary data 
sources. 

Figure 3. The process of data collection
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A review of the literature was performed to analyse the current information available with 
regards to the implementation of BIM, with the aim 1) to determine the proper explanation and 
meaning of BIM; 2) to identify the problems faced by the players in implementing BIM; and 
3) to assist players in the construction industry to implement BIM in Malaysia.

Over 100 sources of information were determined including journal articles, conference 
proceedings, published case studies, press releases, professional presentations and online 
articles. We narrowed these down to 40 sources that were published during the past 10 years. 
Overall, these mostly discuss the meaning, benefits, challenges and strategy connected to 
adopting BIM.

RESULTS AND DISCUSSION

Advantages of Implementing BIM in Malaysia

BIM helps in reducing cost and time and increasing broader efficiencies (Azhar, 2008; Barlish 
et al., 2012; Sawney, 2014; Chougule et al., 2015). Therefore, it is gaining popularity in the 
global built environment sector. It has impressed governments around the world, especially in 
developed nations, with the results encouraging strong steps to increase BIM adoption. The UK 
government has prepared a BIM strategy for the UK Government Construction Client Group to 
reduce the capital cost and carbon burden by 20% from the construction and operation of the built 
environment sector (Azhar, 2008; Mc Auley, 2012; Sawney, 2014; Dodia, 2015; Kathi, 2015).

Other than that, BIM can save the cost of design by benefiting from earlier access to the 
construction market. It can cut both time and cost of design by half (Yan et al., 2008). ‘Half 
time at half cost’ does not merely save money, it also reduces the time taken to be introduced 
to the market. BIM not only improves technology but also changes the process of design and 
build. Yan et al. (2008) stated that Building Information Modelling creates obtainable concurrent 
information on the performance of the project and the economic aspects of the project in 
the operation phase. BIM leaves a digital document trail resulting from transformations and 
developments during operation. Most users of BIM believe that it can reduce dependence on 
human resources during the entire operation phase.

The benefits of adopting BIM in development are that it can improve project coordination 
and communication with each side. These apply to the team of workers, where everyone is 
able to understand the project better. It allows fellow professionals to understand the proposal 
better (Autodesk, 2007; Becerik-Gerber et al., 2010; Dodia, 2015). According to some research 
reports, the Malaysian government encourages construction players to apply BIM in their 
construction projects because it can overcome construction problems such as delay, clash of 
design by different professionals and construction cost overrun (Becerik-Gerber et al., 2010; 
Latiffi et al., 2013; Elhag et al., 2014; Kathi et al., 2015). Activities with established duration are 
connected to a project network plan by taking into account relevant precedence relationships. 
Project duration is automatically determined from the generated network plan. A BIM model 
of the construction object is completed by upgrading the 3D model with defined schedules 
and cost data (Pučko et al., 2014). Thus, BIM helps increase construction project efficiency 
and the effectiveness of project management. In addition, it helps improve communication 
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and collaboration between construction players. With BIM, design change becomes a more 
efficient and smoother process, since different components are linked together and updated 
accordingly (Elhag et al., 2014).

Researchers conclude that BIM can overcome construction problems and boost the 
productivity level of the Malaysian construction industry to be at par with that of Australia and 
the US. Table 2 summarises the advantages of using BIM as suggested by different authors.

Table 2
Advantages of Using BIM in the Construction Industry

No. Statement Author

1.0 BIM helps to reduce cost and time and increases other broader 
efficiencies.

1) Anil (2014)
2) Azhar, S. (2008)
3) Dodia et al. (2015)
4) Kathi et al. (2015)
5) Yan et al. (2008)
6) Liu et al. (2015)
7) Barlish et al. (2012)

2.0 The UK has prepared a BIM strategy for the UK Government 
Construction Client Group for reducing capital cost and the 
carbon burden from the construction and operation of the built 
environment by 20%.

1) Anil (2014)
2) McAuley et al. (2012)
3) Azhar, S. (2008)
4) Dodia et al. (2015)
5) Kathi et al. (2015)

3.0 The two main benefits of adopting BIM in development are an 
improvement in coordination and communication.

1) Autodesk (2007)
2) Dodia et al. (2015)
3) Becerik-Gerber et al. (2010)

4.0 The Malaysian government encourages construction players 
to apply BIM to their construction projects because BIM can 
overcome construction project problems such as delay, clash 
of the design by different professionals and construction cost 
overrun.

1) Latiffi et al. (2013) 
2) Kathi et al. (2015)
3) Becerik-Gerber et al. (2010)
4) Elhag et al. (2014)

Problems with Implementing BIM in Malaysia

Implementation of BIM in Malaysia is not without challenges. There is a lack of awareness 
and knowledge among users in the industry. This is consistent with findings of studies on 
barriers to the use of BIM in Iran (Hosseini et al., 2011) and Pakistan (Masood et al., 2014). 
The application of BIM in the industry becomes narrower if the government and its agencies 
consider it useless. Although the government has taken a role in the implementation of BIM, 
the pace of implementing BIM in Malaysia is still lagging.

In developing countries, one of the benefits of using BIM is cost. However, in Malaysia 
cost is one of the barriers to implementing BIM (Lindblad, 2013; Gardezi et al., 2014). 
Research by Liu et al. (2015) and Franco et al. (2015) corroborates this by showing that cost 
was the most critical barrier to the implementation of BIM. This is followed by the absence of 
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national standards and lack of skilled personnel. All participants in their research had a common 
awareness of the critical barriers and most agreed that cost was a critical factor. The initial 
cost of investing in new technology and time for training personnel is also significant. Table  
3 displays the inter-related key variables stated by the participants as contributing to barriers  
in implementing BIM in construction. Among others, cost showed the highest percentage 
(26.2%), followed by IT components (23%), time (16.4%) and readiness (14.8%). Meanwhile, 
knowledge (8.2%), technology (8.2%) and information (3.3%) were among the lowest barriers 
(CREAM, 2014; Eadie, 2013; Salleh, 2014; Chougule et al., 2015; Hedayati, 2015). The CIDB 
seminar compiled the variables under four headings of barriers to BIM implementation in 
Malaysia, including cost, system requirements, lack of knowledge and readiness to change. 

Table 3
Barriers to the Implementation of BIM (CIDB, 2014)

Variables Percentage %

Cost 26.2
Time 16.4
IT (Software, Hardware, Computer) 23.0
Readiness 14.8
Knowledge 8.2
Technology 8.2
Information 3.3

According to Yan (2008) and Manu et al. (2014), about 40% of respondents from the 
USA and about 20% respondents from the UK believe that their companies need to allocate a 
lot of time and human resources to the training process. If the understanding of BIM and its 
possibilities is not well established in the organisation, there is a risk of losing the goal of BIM 
adoption (Lindblad, 2013). This category poses the largest latent barrier to the application of 
BIM. Decisions made in organisations are mainly derived from a business perspective (i.e. 
profit). The AEC industry is not glad to invest in BIM because of the lack of case study evidence 
of the financial benefit of BIM. Investment in BIM by the AEC industry will increase only 
when a good business case is made with case study evidence. There is also social and habitual 
resistance to change, as a number of architects are satisfied with traditional methods to design 
projects and increase the new functions and advantages of BIM.

Kushwaha (2016) says that Building Information Modelling has revolutionised the AEC 
industry, but the rate of implementation of BIM in the industry is low because of various 
barriers. He claims that the lack of initiative from government organisations and educational 
institutes is the major factor responsible for the limited awareness and implementation of 
BIM. In addition, shifting from traditional approaches to BIM is not an easy task; it requires 
collaborative efforts from government agencies as well as private organisations.

Table 3 shows that IT is also one of the challenges faced by construction players in  
the implementation of BIM. The lack of consistent standards and software incompatibility 
along the project supply chain remains an issue despite great improvements in recent years 
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(Manu, 2014; Smith, 2014; Ali, 2015). Fully-integrated project delivery with multi-disciplinary 
project teams working on a single integrated and compatible BIM model are essential for the 
optimal use of BIM. Currently, the scope for this remains limited. The use of BIM is considered 
to be more suited to larger projects with larger clients and contractors who have the scope to 
demand that all project participants have the necessary technological capability and compatible 
software. Some players claim that working with BIM projects is not effective against projects 
that work outside of the BIM model, due to incompatibility issues regarding software, standards 
and practices. This is also compounded by key parties in the project supply chain not meeting 
the capabilities required. All the researchers agreed that although these issues would continue 
to improve, they remained critical for successful BIM implementation across the industry.

Other challenges triggered by BIM adaptation that needs to be considered can be divided 
into four perspectives, namely (1) process-related obstacles; (2) social context obstacles; 
(3) technical obstacles; and (4) associated costs. Process-related challenges have three 
aspects (Talebi, 2014). First, BIM changes the traditional processes in building projects, and 
accordingly, construction organisations need to adapt to new business processes. However, 
due to the immaturity of users and absence of clear guidelines, it is difficult to foresee the 
consequences. Second, there is a need for building new roles; however, it is ambiguous as to 
how they should be integrated into current processes. The final issue in process-related obstacles 
is about the need for developing new contractual agreements for BIM-based projects. These 
agreements must be able to deal with the division of economic incentives and ownership of 
information. 

For BIM to be adopted successfully, all construction players in a project must participate 
in this change. Therefore, there is a need for developing the ability to make requirements 
regarding how BIM is supposed to be used. If a single player is not contributing, much value in 
the models is lost because of the subsequent inability to use them as intended (Lindblad, 2013).

Solutions for Implementing BIM in Malaysia

The government and its agencies need to play the biggest role, as then the driving force in 
ensuring BIM technology will be successfully implemented in the construction industry 
(CREAM, 2014; Rogers, 2015). The government may strategically organise a series of 
awareness and motivation programmes such as seminars and workshops for various levels 
of industry players. Institutions of higher learning throughout Malaysia are encouraged to 
incorporate BIM courses in their syllabus to equip graduates to understand BIM technology 
as preparation for successful careers. 

A proper structure of BIM courses for various grades of contractors and practitioners 
needs to be provided to give required knowledge in the study and application of BIM 
implementation. Besides that, a standard code of practices and guidelines of BIM is a pre-
requisite for standardising new output and enabling efficient communication and integration 
among stakeholders, thus ensuring that it will be easy to implement and manage.

The government, the AEC industry, educational institutions and BIM providers need to 
work together to reduce BIM implementation costs, establish BIM implementation strategies 
and promote BIM education (Mohd-Nor, 2012; Liu, 2015; Rogers, 2015). With investigation 
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and overcoming of the identified barriers, BIM will help the AEC industry evolve rapidly. 
Research results indicate that 92.63% of respondents believed that governments should play 
a vital role in the BIM implementation process and give it due recognition, indicating that 
respondents had expectations of government support. Besides that, more than half of the 
respondents (51.6%) believed that governments should play a leading role, which means that 
governments should take full advantage of their administrative function and actively participate 
in the promotion process. A further 39.1% of the respondents believed that governments should 
play a guiding role, which means there is a need not to lead but to inspire the development of 
the industry. All government staff thought governments should take a leading or guiding role 
in BIM implementation. Few industry staff thought that governments should not be involved 
in BIM implementation at all.

National leadership and coordination can also minimise inefficiencies and avoid the many 
problems created by piecemeal and disjointed approaches. Although government entities should 
primarily drive this leadership, it needs the support of and collaboration with major industry 
players, such as private sector clients, contractors and industry/professional associations (Smith, 
2014; Rogers et al., 2015). Other than that, the implementation of BIM needs consistent national 
and global standards to achieve the efficiencies envisioned by the technology. It is contradictory 
for there to be a range of different systems and piecemeal approaches to BIM development. 
Global leadership can help ensure that collaboration occurs on a national and global scale. 
Clearly, if BIM is to be the future of international projects, then common standards need to be 
adopted. These papers also suggest providing BIM education, training and research to drive 
not only implementation but also the evolution of the industry. BIM education is required at 
the tertiary level so that graduates entering the industry have necessary BIM knowledge and 
capabilities.

We have discussed above how a number of factors obstruct the implementation of BIM. 
Cost is the major factor that obstructs implementation of BIM, followed by IT components. 
This major factor has been solved in developing countries such as the US. Agencies such as 
government agencies, developers and designers need to take up the implementation of BIM 
in Malaysia as a serious task. Table 4 summarises the solutions suggested in the literature to 
help construction players solve problems obstructing the implementation of BIM.

Table 4
Summary of Solutions to Barriers in Implementing BIM in the Construction Industry

No. Solution Source

1.0
Offer motivation programmes such as seminars and workshops 1) CIDB (2014)

2) Smith, P. (2014)
3) Rogers et al. (2015)

Incorporate BIM courses in the syllabus of educational institutions
Offer properly structured BIM courses at the university level
Prepare a standard code of practices and guidelines for BIM

2.0
Support and enforce the implementation of BIM by the government 1) Zahrizan et al. (2014)

2) Smith, P. (2014)Promote BIM training programmes 
Seek initiative of senior management and related industry players
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CONCLUSION

BIM has many benefits that can help contractors manage their projects effectively and 
effortlessly. BIM has the potential to be adopted in the construction field and expanded into 
the engineering field. Unfortunately, in Malaysia, BIM is lagging behind because of a few 
factors acting as barriers to its implementation. Cost is one of these factors. It appears that the 
best way to overcome obstacles to BIM implementation is that governmental agencies and 
private developers need to play bigger roles to uphold the role of BIM technology in Malaysia.
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