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ABSTRACT 

 

 Building Information Modelling (BIM) is defined as an approach to building design and construction through modeling technology, 

associated set of processes and people to produce, communicate and analyse building information models.  Although the potential benefits 

of BIM are well documented, the implementation process requires a thoughtful review of many aspects to realise those benefits. Case study 
of BIM implementation is therefore important to be carried out to understand the BIM nature and the context of its implementation to which 

suits the local needs. The aim of this paper is therefore set to present the BIM implementation case study in which focus on BIM readiness 

criteria. It is important to note that, the term BIM readiness criteria used within this paper, refers to the BIM implementation requirement 

that focus on process element that takes place at the organisational level. Setting in the background of Malaysian construction industry the 

research engaged a multiple-case-studies approach and four design consultant companies were selected for the primary data collection. Data 

from each company were analysed by using content analysis technique. This paper, however presents one of the case studies that was 
conducted at Industrialised Building System (IBS) company. Three readiness criteria were identified and they are Policy, Implementation 

Management and Process Change Strategy. 

 

Key words: Building Information Modelling (BIM), Malaysian Construction Industry, Case Study, Readiness Criteria, Industrialised 

Building System (IBS) 

 

 

INTRODUCTION 

 

According to [1], BIM is defined as an approach 

to building design and construction through 

modelling technology, an associated set of processes 

and people to produce, communicate and analyse 

building information models. The BIM approach 

seeks to streamline the construction processes, 

present construction information in an accessible and 

common way, minimize the possibility of clashing or 

redundancies of object that being represented at 

different scale and to ensure optimised project 

coordination [3] &[7]. To achieve that, the 

information therefore should be populated and 

managed within the BIM approach as early as during 

the programming stage. In line with the progress of 

the project, the level of information that is populated 

within the BIM model, will also increase. As such, 

BIM serves as an integrated construction process of 

generating and managing a building by utilising a 

digital information model before the actual project is 

constructed, during its construction and later facility 

operation and maintenance [8]& [14]. The approach 

also in line with [2], where BIM is used to streamline 

the building lifecycle processes to provide a safer 

and more productive environment for its occupants, 

to assert a list of possible environmental impact from 

its existence, and to be more operationally efficient 

for its owner throughout the building lifecycle. 

According to [1]& [14], fragmentation, low 

productivity and time and cost overrun which is 

rooted at the change order, inadequate drawings and 

specifications, late issuance of construction drawings 

by consultants and the interrelated problem of 

coordination between consultants are among the 

issues that require BIM to be implemented 
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effectively. Therefore, BIM is believed to be the 

solution of problems that occurs in the construction 

industry. Nowadays, the phenomena of BIM had 

emerged in construction industry around the world. 

Meanwhile, the government has also played a 

proactive role to initiate the BIM implementation 

within the industry. The first BIM pilot project was 

kicked off for National Cancer Institute in Sepang, 

Malaysia by the Public Work Department of 

Malaysia. The project was officially announced in 

2010 and has a value of RM 690 million. This pilot 

are executed to test and identify the benefits of using 

BIM besides facilitating problems solving at the 

early stage of a project lifecycle[11] &[12]. 

According to [10], many proactive actionshave 

also be taken to promote BIM implementation by 

providing the awareness programs, seminars and 

workshops within the industry players. In addition to 

that, CIDB has also initiated a collaborative effort 

with key industrial players to implement BIM. The 

first initiatives that was taken by CIDB is the 

establishment of National Steering Committee of 

Building Information Modelling (BIM) in July 2013 

which consists of representatives from relevant 

Government agencies, professional bodies, private 

sectors and academia, in which was seen as a serious 

endeavor  towards wider and wiser the 

implementation of BIM in Malaysia construction 

projects [9]. Among the Terms of Reference (TOR) 

of the National Steering Committee of Building 

Information Modelling (BIM) is to advise, monitor 

and promote BIM activities in Malaysia. As to date, 

at the industrial level, through the steering 

committee, the BIM roadmap and Malaysian first 

BIM guideline is approaching its final draft to be 

produced. Both the documents will set the direction 

of BIM and will help the industry to understand the 

effort driven by the government and private agency.  

 

Methodology: 

 

This research approach was qualitative in nature 

as the inductive approach drove the order of data 

collection. To justify the selection of case studies as 

the research method, [5] suggest that specifically for 

construction, there are five methods that can be 

considered, and they are action research, 

ethnographic research, surveys, case studies, and 

experiments. The critical consideration is the logic 

that links the data collection and analysis to yield 

results and thence conclusions to the main research 

question being investigated. Therefore, it was 

suggested that the research design must take into 

account the research questions, determine what data 

is required and how the data is to be analysed [4]. As 

the research is positioned within a qualitative 

approach based on the research questions posed, the 

options that were available are action research, 

ethnographic research, and case studies. This 

research however, opted to choose case study as a 

research method.  

In addition, according to [6] a case study is the 

most appropriate investigation method for 

determining the criteria for readiness assessment 

model of ICT implementation as compared to the 

survey. Case studies present the information in the 

context of a particular organisation, inclusive of the 

characteristics of the organisation and give actual 

data. Experimentation and surveys are ineffectual 

because the implementation of a new system has 

variables and factors that cannot be extracted out of 

the original context. Furthermore, in determining the 

readiness criteria for IT implementation, it involves 

the understanding of the organisations’ business 

process, perception of people and unique work 

environment subjective to the organisation.  

The research was started bydefining the 

interview questions and the data collection strategy. 

After that, the research progressed into the data 

collection stage. The stage was initiated by first 

identifying potential companies and interviewees. 

The identification was done by reviewing the local 

jobs advertisement in the webpage and newspaper 

that offered BIM related posts, direct communication 

with BIM tools providers, direct contact with 

participants and speakers in a local BIM seminar and 

attachment and collaboration with Construction 

Research Institute of Malaysia (CREAM), the 

research arm for Construction Industry and 

Development Board of Malaysia (CIDB). As a result, 

four companies were identified and agreed to 

participate in the case study research. The data 

collection was first started by piloting a case study. 

The pilot study was conducted to help refine data 

collection plans with respect to both the content of 

the data and the procedure to be followed. 

Afterwards, the multiple case studies research was 

delivered to collect the primary data of the research, 

which are the readiness criteria. It is important to 

note that, the term BIM readiness criteria used within 

this paper, refers to the BIM implementation 

requirement that focus on process element that takes 

place at the organisational level. The main 

techniques that were used to collect the primary data 

were semi-structured interviews and direct 

observation at each organisation. Each interview was 

audio recorded using a Dictaphone. As for analysing 

the data, it was firstly transcribed into an interview 

script before content analysis was conducted. 

Meanwhile, the background of the Interviewees who 

were involved in the case study can be referred to in 

the following Table 1. 
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Table 1: List of the interviewees for CompanyB 

Name Background Area of Expertise Designation Experience(year) 

CB1 
C&S 

Engineering 
IBS Structural Design, 

Development and Management 
Engineering 

Manager/Principal 
More than 20 

CB2 
C&S 

Engineering 

IBS Structural Design, 

Development and Management 
Senior Engineer 7 

 

Finding of the Case Studies at Company A: 

 

Background of the company A. : 

 

Company A was incorporated in August 2001 on 

the core business of trading fertilizer. From 2006 

until today, the company has expanded with a 

diversified business majoring in the area of power, 

marine and shipping, and engineering and 

construction. The company headquarters are based in 

Kuala Lumpur with an annual turnover of RM10 

million. Meanwhile, the company’s authorised 

capital is RM10 million, of which RM6 million is 

fully paid up.  

Within the engineering construction market 

sector, the company would like to describe itself as a 

one-stop centre specialising in Industrialised 

Building System (IBS), and providing a wide range 

of products and services for precast and offsite 

construction. It is important to note that the IBS 

system is similar to the offsite construction where the 

building components are cast and manufactured in 

the factory before being transported to the 

construction site for installation/fabrication. The 

company’s service covers the planning, design and 

engineering, manufacturing and installation of 

precast components for a complete building and 

infrastructure. As for the departmental structure, the 

company has two departments, namely the 

engineering design department and manufacturing 

department. The engineering design department is 

further divided into Mechanical and Electrical 

Division and Structural Division, making the 

company also serve as an independent integrated 

design consultancy. The implementation of BIM 

during the case study was only in evidence at the 

structural division although the company claims to 

expand the implementation across the company in 

their future plan.  

Meanwhile, by utilising in-house resources, 

including over 50 tradesmen who cover 155 of the 

full range of construction skills, the company is 

capable of handling single projects up to the value of 

RM50 million. The company has a main factory and 

batching plant, located in Cyberjaya, in a 

neighbouring state of Kuala Lumpur. In 2010 the 

company expanded operations by adding 3 mobile 

factories located in the states of Johor and Negeri 

Sembilan, with a joint venture factory in Sarawak.  

The company’s business philosophy is designed 

around providing a quality service that will meet the 

customers’ business objectives, and is underpinned 

by the trademark of the company’s teamwork 

culture. The policies of the company are: 

a) Commitment to continuous improvement 

b) Quality management systems which 

underpin all company activities 

c) Commitment to ISO 9001 for design and 

manufacture 

d) Health and safety of all personnel and 

processes being a number one priority that is never 

compromised 

e) Continuous training for all employees 

f) The application of the most advanced 

information technology 

 

The Chronology of BIM Implementation: 

The trigger for BIM implementation was 

initiated by the working level in 2008, considering: 

a) the need to deliver concurrent two stage 

design,  

b) the need to have precise drawings 

c) Problems associated with system clash 

 

In the need to deliver concurrent two stage 

design, as compared to the traditional method of 

construction, the IBS method requires the structural 

team to engage a two stage design where the first 

stage focuses on mould design while the second 

stage focuses on detail structural design. After the 

project starts, the mould design stage must be 

completed within three months to allow the detail 

structural design to be executed concurrently with the 

mould casting at the manufacturing production line. 

The concurrent approach as the standard operating 

procedure within Company B has demanded every 

design deliverable, especially the drawings, to be 

delivered quickly.  

 

Meanwhile the IBS method, the precision of the 

drawings is ranked at the top. To better understand 

the relationship between early design precision and 

IBS, the fundamental IBS concept is further 

discussed. The concept of IBS involves a production 

of standardised building components in which each 

of the components are produced in a plant located 

away from the site. The controlled environment of 

the plant has enabled the building componentsto be 

produced consistently by using industrialised method 

being interrupted by the need to follow a stage-by-

stage concreting sequence at the site. The process 

starts with mould and structural design before the 

production team cast all the components at the plant. 

The precast building component as the main 

deliverable of the plant production line is then 

transported to the site for assembly. Therefore, as 

early as during the design stage, the drawings must 

be made precise to ensure smooth running of the 
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process flow. The precision of the drawings involves 

dimension, location of services, and location of 

opening for windows, doors and frames, which has 

made the CAD-based design difficult and time 

consuming to achieve. Therefore, a system that could 

support integrated and consistent drawings and 

design visualization was viewed as very important to 

simplify the process.  

Meanwhile, the IBS nature and process flow has 

also made the site rework or adjustment become very 

expensive and therefore, jeopardise the profit 

making. The most critical site reworks are associated 

with soft and hard clashes which resulting in the IBS 

components being a misfit and clash between various 

systems. The CAD approach manual checking for 

standard 25mm tolerance (soft clash) and 

superimposing CAD drawings of various systems 

(hard clash) has resulted in a tedious and time 

consuming activity which slows down the production 

of the drawings. The need to acquire an automated 

clash check has also triggered the need to implement 

BIM.  

The company started the implementation of BIM 

by conducting an early review of the BIM software. 

The review was conducted by Interviewee CB1, who 

also carries the role as the Head of Change. The 

review was done by gathering Malaysian user 

feedback, product demonstration by the software 

representative and also by attending a series of 

seminars. Based on the information that was 

collected, Interviewee CB1 further proposed three 

items of software to the top management for training, 

SE CAD, Revit Structure and Tekla Structure. The 

purpose of engaging training prior to software 

acquisition is to satisfy the need to: 

a) Evaluate software suitability to suit the 

process flow and business and user needs 

b) Evaluate the technical competency of 

software provider 

c) Develop staff competency 

Concurrently with the early review of the BIM 

software, the company also identified a few staff to 

be trained as BIM Designers and BIM 

Administrators. Within the context of the company 

practice, the engineers are also responsible to 

produce and refine the drawings personally besides 

delivering the engineering analysis and design. 

Therefore, in selecting the staff for developing BIM 

competency, the designers consisted of drafters and 

engineers. A total number of seven personnel were 

selected where four of them were chosen for designer 

training, focusing only on BIM modelling skills, 

while the remaining three were assigned not only to 

acquire the modelling skills but to also acquire 

deeper skill to become Revit Administrators. The 

skills include the component library development, 

troubleshooting skill, software configuration and 

administration and the management side of BIM.  

The company starts the training process by 

organising in-house formal training conducted for the 

software SE CAD, followed by Tekla software, and 

finally Revit Structure. The training focused on the 

entry and intermediate level to satisfy the modelling 

skill. The training was conducted in a few months of 

time lag, to minimise interruption of the actual 

design job and responsibilities, and to allow the 

personnel to have some time to digest their new 

knowledge. In evaluating the software suitability, all 

of the seven personnel were responsible to report 

their evaluation of the software by using several 

criteria. The criteria were developed based on the 

user requirements and a few of them are mentioned 

by both interviewees as following:  

a) The user friendliness of the software,  

b) The flexibility,  

c) The interface of the software,  

d) The ease of use of the software which is 

related to the time that is required for achieving 

appropriate modelling skill, 

e) Customisation of template and components, 

f) The interoperability of the software.  

During the early review of the software, the SE 

CAD was viewed as very promising, justifying the 

ability of the software to provide authoring and 

analysis capability within a single platform.  

However, after attending the training, the rigidity of 

the software limited its full use within the Malaysian 

construction practice. All of the components within 

the SE CAD are designed to comply with the 

standard of Singaporean IBS components. 

Meanwhile, the Tekla software which focuses on 

IBS type of building was viewed as very 

advantageous by the company. Many of the 

functionalities are tailored to meet the IBS needs 

covering not only the conceptual and design stage 

but also including the production and construction 

lines. By using the user requirement criteria, the 

software satisfied almost all of the user requirements 

except the customisation of the software which 

requires a sophisticated programming skill and a 

longer learning time to master. From the top 

management view, the cost of investment for Tekla 

was viewed as very expensive, featuring the biggest 

drawback to justify return of investment and 

expansion of the license number in the future.  

 

Meanwhile, the Revit structure features less IBS 

related functions. However, the similar interface with 

CAD (which comes from the same company) 

represents the biggest advantage where most of the 

personnel feel very comfortable to be working in a 

Revit Structure environment. Additionally, the ease 

of use to customise the IBS components and 

reasonable cost of investment features as the biggest 

advantages, justifying the decision of the company to 

go with the Revit Structure. The company had 

acquired 3 Revit Structure licenses at the time of 

study.  

After the acquisition of the Revit Structure 

licenses, three out of seven trained personnel were 
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assigned to attend the complementary training that 

was provided by the software vendors. At this time, 

the training was tailored to focus on the advanced 

level to fill the technical need of the Revit Structure 

Administrator. The training used the company’s 

previous project data to practice. After the 

complementary training was completed, the company 

continued with on-the-job training and piloting the 

implementation concurrently on a small scale project 

which they have won recently. At the time the case 

study was conducted, the companies had just started 

the on-job training and were piloting the 

implementation. For the record, the difference 

between pilot implementation and on-the-job training 

lies in the purpose of implementation. The on-the-job 

training aims at developing practical competency of 

the people while the pilot implementation focuses on 

testing and adjusting the proposed BIM 

implementation approaches to suit the needs of the 

project and the company. The approach not only 

covers the requirement of people but is also extended 

to cover the most suited process flow, software and 

hardware.  

 

Discussion:

 
Table 2:  BIM Readiness Criteria for Process Element. 

READINESS CATEGORY READINESS CRITERIA 

PROCESS CHANGE STRATEGY 

Process Flow Redesign 

Small and Incremental Approach 

Incentive and Reward 

IMPLEMENTATION MANAGEMENT 

Implementation Plan 

Adequate Resources 

Pilot Project 
BIM CAD Coordination 

POLICY 
Design and Build 

Contract Amendment 

 

Table 2 summarises the readiness criteria within 

the process element that was identified in Company 

A. Nine readiness criteria were sorted according to 

the readiness category and the following subchapter 

discusses in further detail the evidence of qualitative 

data that was found.  

 

Process Change Strategy: 

 

Both of the interviewees agreed that the 

implementation of BIM requires a process flow 

redesign since BIM focuses on developing the 3D 

model and the 3D model itself will become the main 

deliverable. Therefore, an additional 3D model 

development phase must be incorporated within the 

current practice. Contrary to CAD-based process 

flow, the drawings, specifications and Bill of 

Quantity in BIM will become secondary deliverables 

as they are all extracted from the model rather than 

created individually. The new process flow is 

included within the company’s BIM direction but 

according to Interviewee CB1 the low level of people 

competency has inhibited the total implementation of 

the model oriented process flow, at the time the case 

study was conducted. The process redesign therefore 

features as a readiness criterion, identified by 

Company A.  

Meanwhile, the company has also engaged a 

stage by stage approach by dividing the BIM 

implementation into small technology applications. 

According to Interviewee CB1, BIM offers a lot of 

benefits by engaging varied applications, but to grab 

them all is viewed to be impossible. The 

implementation must be tied with a long-term 

investment that is distributed into a series of small 

milestones. Based on the technology application 

perspective, the implementation started with 

developing the product library and authoring the 3D 

model to satisfy the needs of visualisation and soft 

clash check. The drawings extraction and 

coordination, Material Taking Off and other related 

deliverables will be explored once the drafter and 

BIM Administrator are satisfied with the 

aforementioned application. The implementation of 

BIM as standard operating procedure is considered as 

midterm planning while the collaboration of BIM 

models among business partners istreated as a long-

term plan. Interviewee CB1 further explained the 

current on-the-job practice to satisfy visualization 

and soft clash needs, as evidenced in the following 

statement: 

[…] At this stage we simply model the surface of 

each component by using Revit to support the 

visualisation. The visualisation makes it easy for us 

to view the position, drops, opening and tolerance 

and how each component connects to each other to 

form the whole building. We can play around with 

the components and make adjustments very easily.  

Although the application is very simple, it does help 

us a lot by eliminating the need to imagine the 

coordination of the building components in our mind. 

After modelling the surface of each component, we 

send each component into AutoCAD to detail down 

the reinforcement […]Interviewee CB1 

Meanwhile, Interviewee CB2 also supported the 

company’s stage by stage approach by considering 

the effort that is required to master the software and 

delivering the daily engineering design responsibility 

at the same time, evidenced in the following 

statement:  

[…] The software took some time and extra 

effort to master and dealing with the hiccup. It is 
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normal with any new software that we purchased. 

Similarly to a human being, stage by stage we learn 

to crawl, stand, and walk before we are able to run 

easily. Each stage requires some time to master and 

coupled with our actual daily jobs to deliver the 

design, the implementation therefore must go in 

stages […]Interviewee CB2 

Another feature of readiness criteria within 

Company A is evidenced by incentives and rewards, 

although dedicated incentives and rewards in a 

quantitative form such as monetary, new wage 

scheme or working leave were not evidenced within 

Company A. However, according to Interviewee 

CB1, the Revit Structure competency in carrying the 

roles either as Designer or Administrator were 

considered as one of the main criteria used by the 

company to consider wage increment and promote 

the senior post which aligns with company policy 

regarding continuous improvement and the 

application of the most advanced information 

technology. Meanwhile, according to Interviewee 

CB2,the chance to learn new software is considered 

as a reward, which adds extra value to the engineer, 

as evidenced in the following statement: 

[…] I do not see dedicated monetary incentive 

as important. For me, the chance to learn and master 

the software itself is a reward as far as training and 

practical BIM uses are concerned. After we master 

the software, we have added extra skill in our resume 

as compared to other engineers. Our value within the 

market would automatically increase and sooner or 

later the company will increase our salary or even 

offer a higher post as direct implication of it 

[…]Interviewee CB2 

 

BIM Implementation Management: 

 

A proper implementation plan is considered an 

important readiness criterion according to 

Interviewee CB1, to facilitate the implementation. 

The company has documented their implementation 

plan, which is also supported verbally by Interviewee 

CB2. The researcher however was not granted 

permission to view the documents. As Interviewee 

CB1 further mentioned, the documents consist of a 

framework of implementation which covers:  

a) The objective of implementation 

b) software evaluation strategy 

c) Stages of implementation which are 

specified in short, medium and long-term time series 

d) Selection of people 

e) Definition of new roles and responsibilities 

 

Basically, the development of the 

implementation plan was aligned with the company’s 

policy, mission, and vision which support the 

business needs of the company.  

 

Adequate resources also feature as another 

important readiness criteria within Company A. The 

evidence suggests that without adequate resources, 

many of the activities are not possible to be carried 

out. Some activities that have already taken place 

within Company B are as following: 

a) The implementation of paid in-house 

training upon three BIM software 

b) Managers to attend BIM seminars and 

workshops to increase awareness and knowledge 

c) The software decision making which 

compares the implementation cost with return of 

investment 

d) BIM competency development for the 

human resources 

According to Interviewee CB1, although BIM 

could eventually replace the role of CAD, the 

situation might not happen in the near future within 

the Malaysian construction industry. The industry 

may require at least 20 years to totally replace the 

role of CAD. The nature of the industry which 

heavily relies on CAD-based drawings is mentioned 

as the biggest drawback and is evidenced in the 

following statement: 

[...]For the moment, CAD drawings are used 

very comprehensively. The usage covers the tender 

and contract document, the transfer of information 

between parties, and to satisfy the requirement by the 

client and local authority. It would take a very long 

time, probably 20 years for the industry as a whole to 

change and therefore, I cannot see the role of CAD 

becoming obsolete. Therefore we must coordinate the 

existence of both CAD and BIM approaches to make 

full use of them.[...] Interviewee CB1 

 

The co-existence of BIM and CAD therefore 

requires a proper coordination between both as they 

are using different process flows and deliverables.   

 

Piloting BIM implementation is evidenced right 

after the complementary training has been 

completed, which was delivered concurrently with 

on-the-job training, and therefore features as another 

readiness criterion. As discussed in the last paragraph 

of section 2.0, the pilot implementation was carried 

out on small scale projects to minimise the risk. 

According to Interviewee CB1, the pilot 

implementation focused on testing and adjusting the 

planned BIM implementation approach to suit the 

needs of the project and the company by using real 

project data, process flows, deliverables and 

datelines. The approach not only covers the 

requirement of people but also extends to cover the 

most suited process flow, software and hardware. 

The BIM Administrators are assigned to record any 

benefits, drawbacks, adjustments or deviation of the 

planned BIM implementation approach for future 

improvement. 

 

Policy: 
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According to Interviewee CB1, as a one stop 

centre or an integrated company capable of 

delivering the design and construction activity, the 

company prefers to engage design and build as the 

project delivery method when implementing BIM. 

The authority to select the team makes it possible to 

choose a BIM-capable company, especially the 

architect. It is important to note that the company 

does not provide any architectural design services 

and therefore the BIM-capable architect is important 

in aligning the BIM process flow with the business 

partner who is involved in the same project. Most 

importantly, the 3D architect model, as part of BIM, 

would ease the authoring of 3D structural model and 

support automated clash check.  

Although the company is currently at the early 

stage of piloting the BIM implementation, besides 

identifying design and build as the best project 

delivery method, the company also stressed that it is 

important to amend the contract to allow BIM 

process flow and deliverable to be performed in a 

project. The main justification is that the current 

process flow and deliverable rely heavily on CAD, 

which is not conducive to support a model oriented 

process flow.  

Based on the above discussion with Interviewee 

CB1, two readiness criteria are identified; the use of 

design and build as a project delivery method and 

contract amendment to allow BIM process flow and 

deliverable to be performed.  

 

Conclusion: 

 

The identification of the readiness criteria which 

is based on the organisational requirement for BIM 

implementation has provide a basic guideline for 

BIM implementation. By conducting a case study, 

much information was captured regarding the BIM 

implementation requirements. The data and 

information that were gathered were in a qualitative 

form, leads to better understanding of logic and 

rationale behind each of the readiness criteria that 

was identified, pertaining to the process issue.  
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