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ABSTRACT

Currently, construction industry becomes more
innovative, competitive and complex, more
participants are involved in projects and thus, more
integrated collaboration is needed especially during
the design phase of the construction life cycle
process. Accordingly, the construction industry
especially the developing country including
Malaysia has been urged to use innovative
construction techniques, and to shift from the
traditional practice of project delivery to an
integrated practice. Unfortunately, most of the
current  construction  project  developments
especially in Malaysia are still based on the
traditional ~ construction  process  approach;
fragmented and separation of the design and
construction phase. This fragmented practice has
been widely criticised due to the related problems
such as reworks, time delay, rising costs, lack of
communication and coordination, and wastages.
This paper aims to highlight this fragmentation
issue and discuss the definition, concept and
potential of Building Information Modeling (BIM)
as an integrated tool that can minised the issue.
Further, the discussion of research process on how
to develop a framework of BIM implementation in
Malaysian will be concluded.

Keywords: Building Information Modelling (BIM),
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I INTRODUCTION
Nowadays, the reinvention of matters and processes
on a daily basis has been decreased due to the lack
of knowledge sharing, which was inhibited by the
clashes of traditional methodologies (e.g. business
models, processes, legal and compensation schemes,
etc.) and multi-disciplinary team in organisations.
Furthermore, the fragmentation and calcified
processes inhibit widespread change in the building
industry, which is also traditionally disconnected
from life cycle evolution methods. Hence, the
pressure to provide value for money and sustainable
infrastructure etc. in building industry atmosphere
generate the adaptation of Building Information
Modelling (BIM) technology. BIM is a lifecycle

evaluation concept seeks to integrate processes
throughout the entire life cycle of a construction
project. BIM incorporate a methodology based
around the notion of collaboration between
stakeholders using Information Communication
Technology (ICT) to exchange valuable information
throughout the lifecycle. To date, there are many
projects that have utilized BIM systems; such
projects have recommended BIM systems as a
remedy to address low productivity issues. In some
states such as Finland, Denmark, Norway and USA,
the use of BIM has been endorsed, while some other
states have progressed toward it. The realization of
the benefits of BIM is contingent upon a proper
implementation of BIM at an organisational level
and its integration at the industry level. Therefore,
the main objective of this research is to develop the
framework or roadmap for implementation of BIM
in the Malaysia learned from the UK construction
industry. In order to achieve these objectives, a
research methodology employing qualitative and
quantitative techniques (mix method). It is hoped
that the research finding will be able to pave a solid
foundation for organisations to make informed
decisions in BIM adaptation within the overall
organisation structure. Later, the construction can be
demonstrated for more sustainable products,
compared with non-BIM usage.

I  PROBLEM STATEMENT
This research is inspired with two issues:
1) Streamline adaptation the benefit of BIM
technology
2) Current state of BIM realization and the
readiness

The building industry is under pressure to provide
value for money, sustainable design and
construction, etc. and this has propelled the adoption
of Building Information Modeling (BIM)
technology, which transforms the paradigm of the
construction industry from 2D based drawing
information systems to 3D object based information
systems (Mihindu and Arayici, 2008). It changes the
base documentation used in building design and
construction to a new representation that are
machine readable for automation as opposed to
human readable for manual conducts (Smith and
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Tardif, 2009). Therefore, BIM adoption is becoming
an increasingly important matter for the construction
industry that has been facing barriers and challenges
to increase productivity, efficiency and quality to
create sustainable development.

On the other hand, there are challenges in
implementing BIM such as (Eastman et al., 2008;
Arayici et al., 2009a; Arayici et al.,, 2009b):

a. Overcoming the resistance to change, and getting
people to understand the potential and the value
of BIM over 2D drafting;

b. Adapting existing workflows to lean oriented
processes;

c. Training people in BIM, or finding employees
who understand BIM;

d. The understanding of the required high-end
hardware resources and networking facilities to
run BIM applications and tools efficiently;

e. The required collaboration, integration and
interoperability between the structural and the
MEP designers/engineers;

f. Clear understanding of the responsibilities of
different stakeholders in the new process by
construction lawyers and insurers.

Hence, implementing BIM effectively requires
significant changes in the way construction business
work at almost every level within a building
process. BIM technology implementation not only
requires learning new software applications, but also
requires the knowledge of how to reinvent the
workflow, how to train staff and assign
responsibilities, and the way of modelling the
construction (Bernstein and Pittman, 2004; Eastman
et al., 2008). Thus, it appears that the Malaysian
construction industry could benefit from a
development of roadmap for implementation of
BIM learned from the UK strategy. The roadmap
has been formulated by the UK construction
industry originally learned from the Finland in order
to establish the best practice maturity model. This
idea was referring to Finland as the world leader in
BIM implementation which has 108 projects
(TEKES, 2008). Apparently, they have a clear
vision of BIM implementation at operational levels.

Il LITERATURE REVIEW
Starting a couple of decades ago and still ongoing,
much research been conducted all over the world to
facilitate or even to solve the problems of
fragmentation in construction (Nawi et al., 2014).
As highlighted earlier, many researchers and
construction industry practitioners dealing with
fragmentation of construction would agree that
integrated practice could solve many problems
within construction and much effort has been

applied to explore in depth on how it could really be
applied and other potential benefits that it could
bring to the industry (Nawi et al., 2012). Therefore,
many approaches and concepts have been
introduced to support integrated practice in
construction like as concurrent engineering
(Anumba et al, 1998; Love and Gunasekaran,1997),
web based project management (Anumba et al,
2008; Alshawi and Ingirige, 2003), partnering
(Bresnen and Marshall, 2000; Barlow et. al, (1997),
Building Information Modelling (Nursal al., 2014;
Eastman et al., 2008; Sacks et. al., 2005; Howard
and Bjork, 2007), 4D modelling (Fischer, 2001;
Heesom and Mahdjoubi, 2004), nD modelling
(Aouad et al.,, 2007; Lee, 2002) and Integrated
Project Delivery (AIA, 2007). This paper however
will discuss on the development of BIM as part of
the efforts for overcoming the issue of
fragmentation in the construction industry.

BIM is defined as a multi-dimensional tool. It
involves managing of data by generating a visual
model of the building at the early stage of project
(i.e. design stage), throughout the construction
phase and during its working life. The concept of
BIM has existed since the 1970s (Eastman et al.,
1974; Eastman et al., 2011). The term Building
Information Model first appeared in a 1992 paper
by G.A. van Nederveen and F. P. Tolman (Van
Nederveen and Tolman, 1992).

In the traditional building design process, industry
norm practice was largely reliant upon two-
dimensional drawings (plans, elevations, sections,
etc.). However, BIM covers more than just
geometry of product or process by extending this
beyond 3D, augmenting the three primary spatial
dimensions (width, height and depth) with time as
the fourth dimension (4D) and cost as the fifth
(5D), etc. (Wikipedia, 2014). It also covers spatial
relationships, light analysis, geographic
information, and quantities and properties of
building components (for example, manufacturers’
details). In addition, BIM is a new tool and
platform for project stakeholders seem to be able
design and construct almost anything they can
visualize, and the data they use enables these
buildings to be well managed by their owners
(Nawi et al., 2013). Architect, engineer, contractor,
developer, client and manufacturer are also working
together more closely than ever towards fully
integrated team.

In the white paper by Autodesk the implementation
of BIM could potentially reduce the construction
cost. Manning and Messner (2008) identified that
sections, perspectives, plan views and quantity take
offs could quickly (in many cases automatically) be
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updated to effectively ascertain potential costs.
Another way BIM could reduce construction cost is
by having minimum change order during project
execution. As highlighted by Khanzode et al.,
(2008), there are zero change orders related to field
conflicts on the case study project.

v METHODOLOGY

This paper is part of an on-going research on the
fragmentation  issue that affect to the
implementation of the construction industry in
Malaysia. The information presented in it is
primarily based on the review of available relevant
literature materials on the system. A literature
review, considered by many as part of research
methodology, is essential in organizing theoretical
framework, developing a pertinent problem
statement and research questions, and forming
conjectures before formulating hypotheses to be
tested. In this regard, Wisconsin (2008) has aptly
opined that a thorough literature review is a
“critical analysis of a segment of a published body
of knowledge through summary, classification, and
comparison of prior research studies, reviews of
literature, and theoretical articles.” This is precisely
what this paper intends to present.

Through the literature review, the definition,
concept, application, and related issues of
fragmentation and Building Information Modelling
(BIM) in the construction industry is examined and
highlighted. All the data and information gathered
directly from libraries, books, articles and other
printed materials searched in the international and
national journals, proceeding and bulletin.

As has been mentioned in the previous section, in
order to capture the roadmap which has been
formulated by the UK construction industry,
extensive literature review and interviews with the
developers will be conducted to obtain the in-depth
understanding about the BIM roadmap for solutions
against a lot of challenges, barriers and strategies.
The interviews will be carried out in an unstructured
manner via Skype platform, as each company and
institution had a unique experience of BIM and
various viewpoints on their activities. The
unstructured approach to the interviews will be
adopted in order to capture their uniqueness as well
as commonalities in their BIM matters. However, all
the interviews had the same aim and goal, which are
to understand their view and strategies for BIM use
and implementation in practice (Khosrowshahi and
Arayici, 2012). Then, the quantitative method of
data gathering and analysis of Malaysian’s status
will be conducted towards proposing the BIM
implementation strategies that are believed will

enhance the BIM adoption and implementation
efficiently. Hence, series of interviews will be held
among the focus group who involved in
construction. The information of the focus group is
retrieved from Construction Industry Development
Board (CIDB) Malaysia. However, the major
problem among this focus group is to find perfect
date to gather everyone, thus the implementation
should be narrowed into several series.

Accordingly, the research methodology will be
divided into 4 stages:

A. Preliminary Study and Literature Review
The first stage involves the gathering of related
literature from existing publication: books, journals,
theses, reports and the internet; upon which to
establish contextual setting for a systematic
approach towards developing an effective BIM
roadmap as well as providing an overview of the
research questions, issues and problems. The
literature review involves understanding of the
comprehensive and existing models roadmap which
has been developed to respond the particular
circumstances.

B. Pilot Study and Case Studies

This stage include the gathering of primary and
secondary data. The methods of gathering data is
through observation, interviews and distributing
questionaires. The pilot study will identify specific
issues and problems faced during the process and
will be the basis for review, checklist and fine
tuning for the study. Both approaches namely
qualitative and quantitative are vital towards
developing BIM maturity framework, concept map,
validating a proposed BIM roadmap.

C. Data analysis

The data will be analysed by using descriptive
analysis based on the observation, qualitative and
quantitative methodology approach. An effective
roadmap for implementation of BIM will be
produced to respond the current environment in the
Malaysian construction industry.

D. Implementation

The effective BIM roadmap will be aired and
identifying the current state of organisation
readiness in the Malaysian construction industry.
Then, the data will be analysed by using descriptive
analysis based on the quantitative methodology
approach.

\% RESEARCH PLAN
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In order to capture the roadmap which has been
formulated by the UK construction industry,
extensive literature review and interviews with the
developers will be conducted to obtain the in-depth
understanding about the BIM roadmap for solutions
against a lot of challenges, barriers and strategies.
The interviews will be carried out in an
unstructured manner via Skype platform, as each
company and institution had a unique experience of
BIM and various viewpoints on their activities. The
unstructured approach to the interviews will be
adopted in order to capture their uniqueness as well
as commonalities in their BIM matters. However,
all the interviews had the same aim and goal, which
are to understand their view and strategies for BIM
use and implementation in practice (Khosrowshahi
and Arayici, 2012). Then, the quantitative method
of data gathering and analysis of Malaysian’s status
will be conducted towards proposing the BIM
implementation strategies that are believed will
enhance the BIM adoption and implementation
efficiently. In order to guide this research to achieve
its intended objectives, the following research
questions have been formulated:

e What is the current state of BIM realisation and
readiness of Malaysian construction
organisations in implementing BIM?

e What are the main factors that will influence
Malaysian construction organisations to adapt
and change towards BIM implementation?

e Where could a developed and validated business
model strategy for the Malaysian construction
industry be adopted and streamlined into the
overall BIM roadmap?

As shown in Figure 1, the research consists of a
number of stages. Initially, literature review will
establish the contextual setting by identifying the
drivers and barriers of BIM implementation. A
series of interviews will be conducted of the case in
UK via Skype Platform with the developers in UK.
Then, the questions will be designed to elicit the
opinion of experts about the industry and not just
their own organization. The product of this exercise
will be a concept map that reflects the case in
Malaysia. Finally, the qualitative approach will be
conducted in order to validate the roadmap which
has been developed before.

Establish Contextual Setting

for a Systematic Approach
Literature Review

BIM Maturity Context
Literature Review — BIM
Maturity Framework

« [ Pioneer Developer UK Case
Interview — Concept Map

Expert Opinion
Questionnaire Survey —

Concept Map
‘ |

Expert Opinion
Interview — Validate the

Concept Map

|

Turrant State of Oraanicatinn Beadinezs in

Figure 1: Research plan

The research output is in a form of a strategies and
guidelines for the effectively implement of BIM in
the Malaysian construction industry. The roadmap
formulated by the UK construction industry based
on the experience gained by the stakeholders in
Finland will be referred.

VI  CONCLUSION

As a conclusion, it could be summarized that there
is an urgent need for a paradigm shift within the
current design construction practice especially in
the Malaysian construction industry. As has been
discussed earlier, majority of the construction
project are still practicing the traditional
construction project delivery practice in which
generated many problems associated with
fragmentation, such as; isolation of professionals,
lack of co-ordination between design and
construction, and as it is carried out in a sequential
manner. It is recommended that construction
lifecycle process should involve the adoption of
new business strategies, with the aims of integrating
the functional disciplines at the early stages of
project. This paper also discussed and suggested
that by implementing an integrated approach in
design and construction, the fragmentation gaps
could be minimised as well. Therefore, it shows
that Building Information Modeling (BIM) is a
highly effective to brings together various skills and
knowledge, and removes the traditional barriers
towards an effective and efficiency delivery of the
project. These strategies indirectly hinder the result
in scheduling problems, delays and disputes during
the construction process, and, hence, harm the
overall project performance.
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