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Abstract

Building Information Modelling (BIM) is an advanced technology which is currently being used in the
construction industries especially in other countries. However, there are still some barriers to implement
BIM in Malaysia. This paper aims to determine the benefits of investing in BIM, explore the barriers to
implement BIM and to persuade the implementation of BIM. The data was collected through interview
targeting the construction player, and the data was analyzed. The result shows that the construction player
agreed to the benefits and the implementation of BIM. However, there are still existing barriers to
implement BIM in the Malaysian construction industry.
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1. Introduction

Technologies are advancing day by day. With the constant developing, changing, and improvement of technologies,
human’s life is getting easier, and works are completed faster. In order for the Malaysian government to achieve the
status of developed country by 2020, they have been promoting and pushing the industries to adopt and utilise
information technology (Zahrizan, Ali, Haron, Marshall-Ponting, & Hamid, 2013). Even in the construction industry,
many new technologies are starting to be implemented to help change and improve the construction industry.
According to Brandon et al. (2008) cited in Hosseini, Chileshe, Zou, & Baroudi (2013), construction industry was
left behind by other industries in term of adopting new technologies. However, according to Thatcher Associates -
an online blog, drones, Augmented Reality (AR), and Building Information Modelling (BIM) have already started to
be use in the construction industry (Chaffe, 2016).

Most construction industry acknowledges the adoption of technology, but they still resist investing time and money
to see a better result (Gallagher, 2017). On the other hand, some construction industries around the world have
started implementing BIM in their company. Therefore, this research is carried out to study the benefits and barriers
of implementing BIM in Malaysian construction industry, especially in Kedah.

1.1 Problem Statement and Objective

BIM do provide many advantages to the construction players such as save cost and time of reworking, earlier
detection of error, and detect clashing. However, there are barriers in implementing BIM in Malaysian construction
industry. However, there are always problems that will arise in carrying out a project. For example, a project will
run smoothly with good communication and understanding, but without proper visualization, a person will make
mistakes. A client has a hard time understanding the building while some conceptual rendering was shown
(AECMagazine, 2017). Besides that, communication difficulties between different parties will arise in the design
and planning process. Thus, there is a need for Malaysian construction industry to know well the function and
benefits of using BIM. Therefore, the objective of this study is to explore the benefits and barriers of investing in
BIM in Malaysian construction industry.
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2. Literature Review

The conceptual idea of BIM was introduced way back before. In 1962, Douglas C. Engelbart explained about his
vision on the future of architecture in his paper “Augmenting Human Intellect: A Conceptual Framework™ (Cadbim,
2015). Then Building Description System was first documented in 1975. It is a working prototype that is a closest
concept of BIM. In 1986, the term “Building Modelling” was written in Robert Aish’s paper which is a case study
on illustrating arguments and concepts of BIM (Cadbim, 2015). After that, Autodesk released a white paper entitled
“Building Information Modelling” which explains history to BIM, the characteristics, and the benefits (Autodesk,
2002).

2.1 Definition of BIM

BIM definition may vary from different experts or authors. According to Arayici and Aouad (2010), BIM seeks to
integrate processes throughout the entire lifecycle with Construction Lifecycle Management. Aside from that, BIM
involves the use of technologies for documentation management, and improve collaboration and communication of
construction players (Aryani, Brahim, & Fathi, 2014). Meanwhile, National Building Information Modelling
Standard defines BIM as a representation of physical and functional characteristics of a facility in digital form which
serve to share knowledge resource and form a decision during its lifecycle (NIBS, 2015). BIM is defined as a virtual
building which extracts different views from a computerized construction building (Corke, 2016). Lastly, BIM is a
combination of traditional computer aided design (CAD) with 3D modelling (Rouse, 2017).

While a variety of definitions of the term BIM have been suggested, the definition put forward by the ‘father of
BIM’ as a benchmark when defining the philosophy of BIM. “BIM is a digital representation of the building process
to facilitate exchange and interoperability of information in digital format” (Eastman, 2011). Overall, in this study,
BIM can be defined as computing reality that simulates real life visualization in a construction building.

2.2 BIM and n“D” Function

Different types of BIM model serve different purposes and has its own benefits (Woon, 2015). 3D BIM model is use
to detect clashes at early design stage. The benefit is it reduces Request for Information (RFIs). 4D BIM model is to
calculate progress in the physical development and schedule the timeline. The benefit is it optimizes planning. For
5D BIM model, it serves as a real-time cost control and estimate the accurate cost. It is efficient and cost effective
for construction. While 6D BIM model is use for detailed energy analysis and LEED tracking. It reduces the overall
energy consumption in construction project. Lastly, 7D BIM model function as facilities and asset management to
extract component status specifications, maintenance, operation manuals and warranty data. It is good for optimizing
asset management from design to demolish.

2.3 Benefits of BIM

Complex projects are getting harder to manage by using traditional way. There are many benefits in implementing
BIM in the construction process. BIM changes the traditional way of how companies work. BIM helps Architecture,
Engineering, and Construction (AEC) service providers to improve time management and save cost. The benefits of
BIM are faster project approvals, more predictable outcomes, sustainable design and analysis services, and improve
collaboration and information sharing (Autodesk, 2011). BIM also make faster and effective processes, improve
design, control lifecycle cost, automated assembly, and better customer service (Azhar, Nadeem, Mok, & Leung,
2008). According to Fischer & Kunz (2004), BIM helps to speed up analysis cycle time and reduce data input and
transfer errors. BIM helps in reduction in building assets of the initial and whole life costs, and reduce time of
completion (NBS, 2017). BIM not only reduces cost and time, but also reveals clashes, gaining client confidence
and post completion operations and maintenance (M. Mandhar & M. Mandhar, 2013).

2.4 Barriers of BIM
BIM certainly have shown a lot of benefits but there are barriers in implementing it. The barriers are differentiate

into six parts as shown Table 1 below which are cost, training, client demand, ownership, culture issues or resistance
to change, and interoperability (Hameed Memon, Abdul Rahman, Memon, & Iffah Aqilah Azman, 2014).
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Table 1. Barriers of Implementing BIM

Cost

e Large investment to update software, hardware.
e Costly to train staff (Yan and Damian, 2008).
e High cost in changing work flow and work process.
e Service providers will only invest if perceive long term benefits and
subsidizes training cost (Baba, 2010).
Training o Affect decision making in BIM adoption (McGraw-Hill, 2009).
Client demand e Hard to implement BIM without client demand.
e  Stake holders scared of change.
Ownership e  Hard to protect ownership of BIM data (Azhar, 2008).
Culture issues or resistance to | e  Refuse for better changes.
change e Different team culture (Brewel et al., 2010).
Interoperability e Lack of interoperability (Steel et al., 2012).

2.5 BIM in Malaysian Construction Industry

Just like any other countries, Malaysia has also started adopting BIM in the construction industry in 2010, where the
National Cancer Institute, Sepang was the first infrastructure construction project that uses BIM
(buildingSmartMalaysia, 2015). However, the implementation of BIM is growing at a slow pace. According to
CIDB (2014) cited by Woon (2015), it is hard to prove the advantages of adopting BIM in Malaysia because of not
enough studies are done. Public Work Department (JKR) have implemented BIM in their construction projects
(Ashhar, 2017). Other than that, Sunway Construction have embarked on using BIM (Sunway®, 2017).

3. Research Methodology

The research design of this paper is to develop the understanding of the benefits and barriers of BIM in Malaysian
construction industry. This research also examines the similarity of the benefits and barriers with different studies
conducted in the past. In this research, a qualitative method is being use to do collection and analysis of data because
it is more suitable as it focuses on a Malaysian construction company. Overall, this research is a study on the
benefits and barriers of implementing BIM in a construction company at Northern Malaysia.

An interview method was adopted for this research study. First, questions are construct to be ask during the
interview session. Total of 13 questions was proposed for the interview session. The questions are group into three
categories, which are benefits, barriers and implementations. The interviewee will be asked on the benefits of BIM

in construction industry, the barriers to implement BIM in construction industry, and how to implement BIM in
Malaysian construction industry.

4. Analysis and Findings

During the interview, the interviewee directly state what the company knows about BIM as the questions were sent
earlier before conducting the interview. From the interviewee perspective, BIM is still new to the company. The
company just started to study on BIM and look at the pros and cons of BIM.

4.1 Benefits of BIM

The benefits of BIM are listed below:

i. Better visualization

By using BIM, the user can visualize the building before construction. They can easily make changes without the
work of reworking. Thus, it will save the cost and time from the reworking process.

Respondent: “You will be confused by look at the drawings. For example, we make the University college,
we are confused with some part of the building. We have to do it first, when doing it only realize the
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mistake, the consultant says have to change, then do changes. That is the most problem. But if BIM is done
first, we can make changes.”

ii. Save time
BIM implementation in projects will prevent construction players from doing reworking. For example, when
visualize using BIM is firstly done, any errors detected can be changed then only do the real constructing process.
Thus, the completion time of the project is cut short.
iii. Reduce cost
Before the existence of BIM, construction players normally use Auto-CAD or blueprint to look at the construction
structure, and then they will construct the building by looking at the 2-Dimensional (2D) design. When problems
arise, the construction players have to do reworking. Reworking will consume a lot of time and cost. By using BIM,
they can see the building in 3-Dimensional (3D) view. Changes are first made in the system until everything is
settled then only the construction work begins.

Respondent: “BIM has more 3D and we can make animation, do overlapping. That is the benefits of BIM.”
4.2 Barriers of BIM
The barriers of BIM are listed below:

i. Cost

The main barrier is the cost of the software and hardware. The price of BIM software per user is expensive, even
changing the hardware to compatible with high rendering software will also cost a lot.

Respondent: “The barriers of BIM are the costing because, for one year the range is RM7,000 to RMS8,000
per user. The following year need to pay RM 7,000 to RM 8,000 too for yearly renewal. The price of next
year is not necessary the same, it might increase 5% to 7%. We also do not know how much. The problem
is more to cost.”

ii. Training

Giving training to staff will take up time and cost. The company needs to invest more in the software in order to give
training to the staff. With the staffs that are trained to be skill, their wages or their salary will be high.

Respondent: “We need to train skill people, need to have training. The training of BIM is the wages or
salary is expensive.”

iii. Resistant to change

Some construction players are always resistant to changes. They are comfortable by using what they already know.
They are not willing to try and adapt to changes as they think it will be hard to implement new things.

Respondent: “One more is our mindset, skeptical. Especially the construction players, construction players
are always slow in changing. The barrier is that people are too skeptic towards BIM. Like people are

sceptic towards Auto-CAD before.”

The result from this research have strengthened and added some findings from the previous studies in terms of the
benefits and barriers of implementing BIM in construction industry.
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5. Discussion and Conclusion

This research found that currently the industry is good enough with using AutoCAD and have not implement BIM
as BIM will only be beneficial if it involves big and complicated projects. However, the industry will start to
implement BIM as they saw the benefits that BIM will offer in construction projects. Furthermore, this research
found out that the barriers of implementation of BIM at the moment is cost, training, and resistant to change.

Based on this research, BIM need to be expose more to Malaysian construction industry. More future research
should be done and focus on Malaysian construction to help benefit the industry. Furthermore, maybe the industry
can evaluate the differences of using BIM and traditional method in construction project. The researchers can help to
develop a framework for the implementation of BIM that will be suitable for the local construction industry by
referring to the successful implementation in other countries.

Acknowledgements
We would like to thank the Ministry of Higher Education (MOHE) Malaysia who funded this research through
Research Acculturation Collaboration Effort (RACE) Grant.

References

Abbasnejad, B., Nepal, M., & Drogemuller, R. (2016). Key Enablers for Effective Management of BIM
Implementation in Construction Firms. Queensland University of Technology. Retrieved from
https://eprints.qut.edu.au/96391/1/Key Enablers for Effective Management of BIM Implementation in
Construction Firms _Abbasnejad Nepal Drogemuller.pdf

AECMagazine. (2017). What’s next for VR in construction? Retrieved 23 September 2017, from
http://www.aecmag.com/59-features/1296-what-s-next-for-vr-in-construction

Agarwal, R., Chandrasekaran, S., & Sridhar, M. (2016). Imagining construction ’ s digital future.
McKinsey&Company, (June), 1-13.

Arayici, Y., & Aouad, G. (2010). Building information modelling (BIM) for Construction Lifecycle Management.
Retrieved 1 October 2017, from
https://www.researchgate.net/publication/243972464_Building_information_modelling BIM_for_Construction
_Lifecycle_Management

Aryani, A. L., Brahim, J., & Fathi, M. S. (2014). The Development of Building Information Modeling (BIM)
Definition. Applied Mechanics and Materials, 567(August), 625-630.
https://doi.org/10.4028/www.scientific.net/ AMM.567.625

Ashhar, S. M. bin M. (2017). Pelaksanaan BIM di Jabatan Kerja Raya. Retrieved 7 October 2017, from
http://architecturemalaysia.com/Files/Pool/90_170525_1641444144_bim_in_jkr_cidb_penang.pdf

Autodesk. (2002). Building Information Modeling. Retrieved 9 October 2017, from
http://www.laiserin.com/features/bim/autodesk_bim.pdf

Autodesk. (2011). Realizing the Benefits of BIM. Retrieved 5 October 2017, from https://extreme.rs/wp-
content/uploads/2013/10/2011_realizing_bim_final.pdf

Azhar, S. (2011). Building Information Modeling (BIM): Trends, Benefits, Risks, and Challenges for the AEC
Industry. Leadership and Management in Engineering, 11(3), 241-252.
https://doi.org/10.1061/(ASCE)LM.1943-5630.0000127

Azhar, S., Hein, M., & Sketo, B. (2010). Building information modeling (BIM): Benefits, risks and challenges. Mc
Whorter School of Building Science, Auburn University, Alabama, (August 2014). Retrieved from
http://ascpro.ascweb.org/chair/paper/CPGT 182002008.pdf

Azhar, S., Nadeem, A., Mok, J. Y. N., & Leung, B. H. Y. (2008). Building Information Modeling (BIM): A New
Paradigm for Visual Interactive Modeling and Simulation for Construction Projects. In First International
Conference on Construction in Developing Countaries (ICCIDC-I). Karachi, Pakistan. Retrieved from
https://pdfs.semanticscholar.org/a397/251243103ff55e75dbb8be55326c049¢3159.pdf

buildingSmartMalaysia. (2015). BIM in  Malaysia. Retrieved 7 October 2017, from
http://mybuildingsmart.org.my/index.php/2015-01-04-07-24-47/9-bim-in-malaysia

BusinessDictionary. (n.d.). key success factors. Retrieved 10 October 2017, from
http://www.businessdictionary.com/definition/key-success-factors.html

Cadbim. (2015). History of Building Information Modelling. Retrieved 1 October 2017, from
https://yeswebim.wordpress.com/2015/03/11/history-of-bim/

© IEOM Society International 272



Proceedings of the International Conference on Industrial Engineering and Operations Management
Paris, France, July 26-27, 2018

Chaffe, P. (2016). How Technology is Changing the Construction Industry. Retrieved 23 September 2017, from
https://www.thatcherassociates.com/blog?title=How Technology is Changing the Construction Industry

Corke, B. (2016). Building Information Modeling (BIM) — Expert Article on Construction Disputes. Retrieved 8
October 2017, from http://www.robsonforensic.com/articles/building-information-modeling-BIM-expert-
witness

Corporate Malaysia. (2017). Five projects to use BIM system by 2020, says CIDB. Retrieved 26 September 2017,
from https://themalaysianreserve.com/2017/04/03/five-projects-to-use-bim-system-by-2020-says-cidb/

Creswell, J. W. (2014). Research Design: Qualitative, Quantitative, and Mixed Methods Approaches. (M. M. Knight
Vicki, Jessica Young, Koscielak Kalie, Bauhaus brittany, Ed.) (Fourth). Thousand Oaks, California: SAGE
Publications. Inc. Retrieved from
https://books.google.com.my/books?hl=en&lr=&id=EbogAQAAQB AJ&oi=fnd &pg=PP1&dq=qualitative+rese
arch+design&ots=cbbKvPLvDb&sig=bV1OYaVmolFMzjSmaY 8Xk2i-uDI#v=onepage&q=qualitative research
design&f=false

Ding, Z., Zuo, J., Wu, J., & Wang, J. y. (2015). Key factors for the BIM adoption by architects: a China study.
Engineering, Construction and Architectural Management Engineering, Construction and Architectural
Management Iss, 22(6), 732—748. Retrieved from https://doi.org/10.1108/ECAM-04-2015-0053

Dong, R. R. (2017). The application of BIM technology in building construction quality management and talent
training. Eurasia Journal of Mathematics, Science and Technology Education, 13(7), 4311-4317.
https://doi.org/10.12973/eurasia.2017.00860a

Eastman, C. BIM Handbook: A Guide to Building Information Modeling for Owners, Managers, Designers,
Engineers and Construction. Second Edition. New Jersey. John Wiley & Son Inc. (2011)

Fischer, M., & Kunz, J. (2004). The scope and role of information technology in construction. Retrieved 3 October
2017, from https://cife.stanford.edu/sites/default/files/TR156.pdf

Gallagher, B. (2017). How Technology Is Changing the Construction Industry. Retrieved 20 September 2017, from
http://enewsletters.constructionexec.com/techtrends/2017/01/how-technology-is-changing-the-construction-
industry/

Hameed Memon, A., Abdul Rahman, 1., Memon, I., & Iffah Aqilah Azman, N. (2014). BIM in Malaysian
Construction Industry: Status, Advantages, Barriers and Strategies to Enhance the Implementation Level.
Research  Journal of  Applied Sciences, Engineering and Technology, 8(5), 606-614.
https://doi.org/10.19026/rjaset.8.1012

Hosseini, M. R., Chileshe, N., Zou, J., & Baroudi, B. (2013). Approaches of Implementing ICT Technologies within
the Construction Industry. Australasian Journal of Construction Economics and Building - Conference Series,
1(2). https://doi.org/10.5130/ajceb-cs.v1i2.3161

Latiffi, A. A., Mohd, S., Kasim, N., & Fathi, M. S. (2013). Building Information Modeling (BIM) application in
Malaysian construction industry. International Journal of Construction Engineering and Management, 2(March
2016), 1-6. https://doi.org/10.5923/s.ijcem.201309.01

Lindblad, H. (2013). ‘Study of the implementation process of BIM in construction projects: Analysis of the barriers
limiting BIM adopotion in the AEC industry’. Unpublished MSc Thesis, (263), 64. Retrieved from
http://kth.diva-portal.org/smash/get/diva2:633132/FULLTEXTO1

Mandhar, M., & Mandhar, M. (2013). BIMING THE ARCHITECTURAL CURRICULA - INTEGRATING
BUILDING INFORMATION MODELLING (BIM) IN ARCHITECTURAL EDUCATION. International
Journal of Architecture (IJA), 1(1), 01-20. Retrieved from http://eprints.lincoln.ac.uk/8839/7/BIMING THE
ARCHITECTURAL CURRICULA — INTEGRATING BUILDING INFORMATION MODELLING.pdf

NBS. (2016). What is BIM? Retrieved 26 September 2017, from https://www.thenbs.com/knowledge/what-is-
building-information-modelling-bim

NBS. (2017). National BIM Report. https://doi.org/10.1017/CB0O9781107415324.004

NIBS. (2015). National BIM Standard-United States. Retrieved 9 October 2017, from www.nationalbimstandard.org

Research Optimus. (2013). Qualitative vs. Quantitative Research. Retrieved 1 November 2017, from
https://www.researchoptimus.com/blog/qualitative-vs-quantitative-research/

Rouse, M. (2017). What is building information modeling (BIM)? Retrieved 5 October 2017, from
http://whatis.techtarget.com/definition/building-information-modeling-BIM

Smith, B. (2016). What does key factor mean? - Quora. Retrieved 10 October 2017, from
https://www.quora.com/What-does-key-factor-mean

Sunway®. (2017). Sunway  Construction Company. Retrieved 7  October 2017, from
https://www.sunway.com.my/what-we-do/construction/

© IEOM Society International 273



Proceedings of the International Conference on Industrial Engineering and Operations Management
Paris, France, July 26-27, 2018

Woon, S. S. (2015). Application of BIM in Malaysian Construction Industry: A Qualitative Approach. The

University of Nottingham. Retrieved from
http://www.academia.edu/24587573/Application_of_BIM_in_Malaysian_Construction_Industry_A_Qualitative
_Approach

Zahrizan, Z., Ali, N. M., Haron, A. T., Marshall-Ponting, A., & Hamid, Z. A. (2013). Exploring the Barriers and
Driving Factors in Implementing Building Information Modelling (BIM) in the Malaysian Construction
Industry: A Preliminary Study. The Institute of Engineers, Malaysia, 75(1), 1-10.
https://doi.org/10.1017/CBO9781107415324.004

Biographies

Mazri Yaakob is a lecturer in School of Technology Management and Logistics (STML) at Universiti Utara
Malaysia. He earned Bachelor in Multimedia from Universiti Utara Malaysia, and Masters of Science in Technology
Management from Universiti Utara Malaysia. He has published journal and conference papers. His research interests
include information and communication technology (ICT) and construction industry.

Jessie James is a Bachelor Degree student in School of Technology Management and Logistics (STML) at
Universiti Utara Malaysia. She currently doing her industrial training at Sabah, Malaysia.

Mohd Nasrun Mohd Nawi is an Associate Professor at School of Technology Management and Logistic (STML),
Universiti Utara Malaysia (UUM). He received his Ph.D in Construction Project Management at Univesity of
Salford, United Kingdom.University of Salford, United Kingdom in 2012. His current position is as Deputy Director
at Research and Innovation Management Center, Universiti Utara Malaysia.

Kamaruddin Radzuan is a senior lecturer in School of Technology Management and Logistics (STML) at
Universiti Utara Malaysia. He earned Bachelor in Technology Management from Universiti Teknologi Malaysia,
Masters of Science in Engineering Business Management from Warwick University, and PhD in Supply Chain and
Inventory Management from Universiti Utara Malaysia. He has published journal and conference papers. His
research interests include supply chain management in manufacturing and construction industry.

© IEOM Society International 274



	1. Introduction
	1.1 Problem Statement and Objective
	2. Literature Review
	2.1 Definition of BIM
	2.2 BIM and n“D” Function
	2.5 BIM in Malaysian Construction Industry
	3. Research Methodology
	4. Analysis and Findings
	4.1 Benefits of BIM
	4.2 Barriers of BIM
	5. Discussion and Conclusion
	Acknowledgements
	References
	Biographies



