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Abstract

The construction industry believes that Buildindoimation Modelling (BIM) is a platform that hasetlpotential to promote
collaborative activities in the construction indystThus, clients are gradually enforcing the us®M in their projects, resulting in
many construction companies investing in BIM tebdbgy in order to fulfill clients' needs. Thereforthe goal of this study is to
explore the process and the level of BIM implentemtan the Malaysian construction industry. Thisidy was conducted as an
exploratory study through literature review andeintiewing the organisations that have had BIM eigere. The result reveals that
Malaysian construction industry players are havidifficulties to implement BIM because they do maivk where, when and how to
start as there is no national BIM standard and giliide for them to follow. Lack of government ineohent worsens the current
situation besides having the resistance to charma people. To reduce the resistance from peopbst of the companies came out
with their own strategy such as developing new BiNt, developing training and education programanging management style
and developing new roles and responsibilities. €radivities could facilitate people and the orgations in adopting BIM because
BIM is not only a technology but it is also invalviea changing the current practices and processefuding changing managerial
function and hierarchy, including roles and respibilties. Small to medium scale pilot projects dandescribed as the best practice
to adopt BIM in reducing the risk when migratingrr the traditional approach to a new approach. Tstisdy also identified that
BIM Level in the Malaysian construction industnpbietween Level 0 and 1.

Index Terms: Building Information Modelling (BIM), Malaysian @struction Industry, Government Roles, National BIM

Standard, Training and Education, Change Management
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1. INTRODUCTION

Today, construction industry in Malaysia is facitgige
challenges from the communities to increase their
productivity, quality and value. This is becausée t
construction industry in Malaysia has been seethasnost
problematic industry such as cost overrun, deldye t
production of low quality product, intensive labas well as
still using old technology [1] and [2]. These issugappen
because in the construction industry, the proce$s o
construction is complex and involves many parties.
Information exchanged among them mostly involvdstaof
documents and drawings. This practice createsshecause

of the large quantity of documents and drawingshay are
mostly in paper-based format that are not properanaged
which results in miscommunication among them [3&vidg
wrong information in the construction process cohldder
the productivity of projects because in a constouncproject,

information is perhaps the most important constoact
“material”. Therefore, there is the need for manggihe
information properly to ensure all parties in thanstruction
projects receive the right information and theisdiion of
Building Information Modelling (BIM) is one of thplatforms
to meet this objective [4] and [5]. In 2009, abd&(% of
construction players in North America have impletedrBIM
in their construction projects and will use it fireir next
projects whereas about 20% of non-user intendeatlopt it
within two years’ time [6]. This figure shows thidtey have
benefited from the utilisation of BIM and believeat BIM is
able to enhance the construction process. Howeirer,
Malaysia, there is very few evidence to show the@etage of
construction players implementing BIM in their ctrastion
projects. Therefore, this paper aims to identifg giatus of
BIM use by the Malaysian construction players, hthay
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implement it and in addition, the factors that suppand
hinder the implementation of BIM.

2. BUILDING INFORMATION MODELLING

(BIM) ADOPTION

Although many benefits can be gained by the implaaten
of BIM such as increasing constructability, redgcironflict

and requesting for information due to having a good

visualisation approach, reducing the time for cestimation

and increasing smooth coordination and informagmmong

parties in the construction projects, the pace difpdion of

BIM is still slow [7]; [8]; [9] and [10]. This hapgns because
the majority of construction industry players seéViBas

‘disruptive technology’ that causes problems in therent

construction process by transforming it into a nerecess
according to Eastman et al., [11]. Therefore, tHepsion of

BIM is facing huge challenges from the constructiodustry

players because they are reluctant to change tiablished

traditional process. Challenges in adopting BIM che

classified into two categories which are non-tecahiand

technical.

Basically, non-technical challenges are relatelduiman being
and organisational culture and according to Aragial., [12],
these challenges include managing the resistanaghdage
from people, making them understand how BIM offieenh
more benefits compared to 2D drafting, managingcation
and training people in BIM and explaining new solend
responsibilities of different stakeholders in BIM\s for
technical issue, the most prominent issues arasegrading
the technology, interoperability, compatibility andmplexity
[13]. Although technology plays a vital role in itementing
BIM and could bring benefits to the organisatiahg, process
of selecting the technology is vital to ensuresiipport to the
organisation’s business goals. However, the chgdienin
technical aspect may occur to certain organisatimased on
their size, because not all organisations can @fforinvest in
new technology especially for small-medium entesgori
compared to larger organisations [14]. Therefoce,atiopt
BIM, organisations should realise that they areuireg in
changing the way of their current working procesgnging
in staffing needs and organisation, and changindgidaw a
project organisation uses information [14]. Thegoahave to
change the managerial function and hierarchy, dioly roles
and responsibilities and identify the key capaegitand skill
of the individuals and organisation [15].

2.1 Current Building Information Modelling (BIM)
Adoption in Construction Industry

i) Building Information Maodelling (BIM) in
Singapore

Singapore has started promoting the implementatioBIM
since 1997 by the introduction of e-PlanCheck fbe t
submission of building plan for approval [16]. 1996, the
Ministry of National Development intended to traorsfi the
construction industry in Singapore through Inforimwat
Technology (IT), and to achieve this idea CORENET
(COnstruction and Real Estate NETwork) formed Corne
CORENET has full support from the government thiotige
Building and Construction Authority (BSA) and airtieat by
2015; about 80% of the construction industry playan
Singapore will use BIM in construction projects [1The
BIM guide for the construction industry in Singapowas
released in May 2011 and can be downloaded at CEGREN
website. By having a national guideline, it easdé® t
implementation of BIM in Singapore. CORENET and BSA
were having difficulties to shift the paradigm frothe
traditional approach to the innovation approach dhey
developed their own strategy on how to speed uttoption

of BIM in Singapore as shown in Fig-1.

Table-1: The BIM Strategies by BCA [17]

CHALLENGES
FACED BY
FIRMS BCA STRATEGIES
DURING BIM
ADOPTION
e To allow the Public Sector to take
alead, BCA:
> Collaborate with  government
procurement entities (GPEs) Lo
request the use of BIM for thejr
projects from 2012.
» Worked with GPEs and thelr
1. Lack of industry partners in preparation for

new requirements.

To Promote success stories, BCA:
» Established the Centre for
Construction IT (CCIT) tg
promote BIM and guide businesses
and professionals in the industry.
» Conducts seminars, workshops gnd
conferences on the use of BIM for
the industry to promote the
benefits of the technology.

demand for BIM

2. Steep learning | o
curveto build

To build BIM capability and
capacity, BCA:
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> Launched short courses and the
specialist diploma in BIM a
BCA’s training arm, the BCA
Academy.

> Engaged various
institutions to  include
training in their curricula.

> Provides “chaperon” services [0
businesses who need assistance in

up BIM
expertise

tertiany
BIM

their first BIM project
implementation and regulatory
submission.

To remove impediments, BCA:
» Develop a set of submissign
templates and guidelines to help

3. Entrenched in professionals understand the new

current 2D process of regulatory submissipn

drafting using BIM.

practices » Works with GPEs, professional
bodies and  buildingSMART
Singapore to develop project

collaboration guideline and an
object library standard.

e To incentivise BIM adopters,
BCA:

» Introduce the BIM Fund, which
covers the costs for training
consultancy services and purchase
of hardware and software for
businesses and projectpaft of
the Construction and Capability
Fund (CPCF) for BIM adoption

4. Lack of ready
pool of skilled
BIM manpower

ii) Building Information Modelling (BIM) in the
United Kingdom (UK)

The UK government will require fully collaborath&D BIM
(with all projects and asset information, documgotaand
data being electronic) as the minimum requiremgn2@16
and a staged plan will be published with mandatédstones
showing measurable progress at the end of each1@hrTo
ease the adoption of BIM, the Construction Industouncil
(CIC) is at the forefront in developing the bestgiice
guidance for BIM adoption and it is being disserteéda
throughout the industry. Besides that, the UK goment is
having the help from BuildingSMART to improve the
adoption processes especially in data sharing.oagih the
UK government fully supports the adoption of BIM timeir
construction projects, the private sectors are pllaging their
roles by forming a group named BIM Industry WokiBgoup
and in March 2011 a Strategy Paper for Government
Construction Client Group was published [18]. Soofiehe
strategies in the implementation of BIM in the Ukeaas
shown in Table-2.

Table-2: The BIM Strategies in the United Kingdom [18]

Issuesin
Adopting
BIM

Strategies

1. Government — Industry
Delivery Team will be formed to
assist all Government
Departments to develop their ow
BIM adoption strategies in order
to meet the Government’'s BIM
mandate. The progress of these
strategies is reported back to the
Government

Construction Board.

2. Under Government — Industry
Delivery Team, a specific
working group will be formed to
study and establish work process$
and procedures to ensure the
construction industry has a
smooth transition in adopting
BIM.

3. Forms ‘Regional BIM Hubs’ to
enable SME and smaller clients o
get advice from local networks.
4. British Standard Institute (BSI
will work with this team to
develop a BIM standard including
BS 1192-2 and PAS 91.

1. Develops a core set of skills
and training requirements.

2. A 2050 Group’ will be
developed to motivate and capture
the technical expertise of the
young generation within the
construction industry.

3. Teams up with a number of
professional and trade bodies to
ensure that BIM can be embraced
by all communities within the
construction sector, especially
SMEs.

1. Incorporated Government Sof
Landings into the BIM
Programme.

2. Works with private sector
clients to ensure that the benefits
of BIM are shared among parties
such as giving some incentives.

=

1. Lack of
knowledge on
how to
implement
BIM

2. Lack of
Technical
Skill

3. Managing
Risk

In summary, these two countries are enjoying thenst
support from their governments to adopt BIM. Their
governments recognise the benefits of BIM and toy t
encourage private sectors to implement BIM in tipegjects.
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The private sectors play their role by discussinigh whe

government to develop national BIM standard andigjine

through various working group discussions. In order
promote the use of BIM, the government and the gbeiv
sectors formed several working groups with specifisks

such as organising seminar to create awarenebg iadustry
players, conducting seminar and colloquium, andeliging

training module and developing BIM guidelines.

3. METHODOLOGY

The objectives of this study are to identify andlerstand the
Building Information Modelling (BIM) implementation
process including the working environments thatpsuip or
hinder the effectiveness of BIM by focusing on BI#& users’
experience. At the same time, the level of BIM
implementation by Malaysian construction industgncbe
identified. To achieve these objectives, an expioyastudy
was conducted by using semi-structured interviewth wi
practitioners who are experienced in using BIM. Triterview
consisted of 25 semi-structured questions which ewer
designed to allow respondents to express theiri@piand
experience freely during the interview session. deation of
the interview session was about 45 — 60 minutese Th
guestions for the interview were developed basedtren
previous literature and focused on the themes gésekiby the
pervious literature namely; Organisation Culturegofte,
Technology and Government Recognition.

Through the database from Construction Industry
Development Board (CIDB) and Construction Research
Institute of Malaysia (CREAM), the researchers have
identified five companies that have experienced the
implementation of BIM in their construction projsciLetters

of invitation were sent to the five companies tatipgpate in
this study, but only three out of the five companieplied and
agreed to participate in this study. They gavertbensent for
taping the conversation during the interview sessitn order

to maintain confidentiality, Chell [19] urged thaall
respondents’ profile must be omitted during repaiting and
each respondent was assigned a code e.g..
Respondents for the interview in this study werenfrthe
middle and top management level as Smith & Targl][
asserted that these levels of management havedhdate on
whether or not to implement BIM in their organisat.
Table-3 shows the respondents' profile.

Table-3: Respondents’ profile

Company A (CA)
Respondents INTCAL1| INTCA2| INTCAS
Ve S o] 18 8 4
Experience
Position Top Middle | Middle
Company B (CB)

INTCAL.

Respondents INTCB1| INTCB2| INTCB3
Year; of 12 7 5
Experience
Position Top Middle Middle

Company C (CC)

Respondents INTCC1| INTCC2
Year; of 6 4
Experience
Position Middle | Middle

In qualitative research, most of the questionseaidsensuring
the credibility of the data is number of sampliAgcording to
Margarete [21], to determine the adequate sampe &
relative, some study is enough having a sample Gizéve

and some study needs more than five in the sangsalds
their research philosophy. Although the numbemérviews

is eight, the researchers believe they are adetpeataise they
meet the amount of sample suggested by Creswell. [22
Creswell [22] recommended the number of interviews
between five and twenty-five interviews for a pher@mology
study where in this study, it reflects the actestiof the
researcher to understand the different roles oféruas social
actors and to understand about their world basedheir
experiences. Besides that, BIM is seemly new in the
Malaysian construction industry and not many congmn
have implemented BIM in their construction projeats it's
hard to get more than five companies that have been
implementing BIM. In addition, Yin [23] explainedhat
qualitative study is more on focusing toward analyt
generalisation rather than statistical generabgati

3.1 Method of Data Analysis

In qualitative approach, it is a huge challenge foe
researchers to interpret the data as per claimdealtpn [24],
“The challenges in analysing qualitative data isni@ake sense
of massive amounts of data, reduce the volumefofrimation,
identify significant patterns, and construct a feavork for
communicating the essence of what the data reVeliss is
because data for qualitative mainly consist of wonghich
can have several meanings and could lead into wrong
interpretation. Therefore, Miles & Huberman [25}rdbiss &
Corbin [26] and Patton [24] suggested that conderalysis as
one of the methods to analyse qualitative datadewntifying
the quotes, coding the quotes, and categorisingtde and
lastly mapping approach being used to find thetimahip
between the different categories. Thus, in thislystGontent
Analysis was being used to analyse the data gattieven the
interview session.

4. FINDING AND DISCUSSION

As discussed in the Methodology section, intervievith the
practitioners focused on four themes; 1) Organiseti
Culture, II) People, lll) Technology and 1V) Govemant
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Recognition as well as how these themes could bprma
factors to ensure the success of the implementafi@iM in
the Malaysian construction industry. Out of theefiavitations

to participate, only three companies were willingarticipate

in this research. These three companies are ightiis
Company A (CA), Company B (CB) and Company C (CC).
Table-4 shows the general background of these coiepa
CA is a developer and has implemented Building rimiztion
Modelling (BIM) since 2010 while CB is a project
management consultant which has started using Bhdes
2008 and its first project using BIM was designailgand gas
project platform. CC is a developer company and dtaged
using BIM since three to four years ago and thenmai
objectives are to quantity taking off and desigordnation
for contractors.

Table-4: Summary of general information for each company

BIM
Company Type of Company Experience
CA Developer 3 years
Project 5 years
CB Management
Consultant
CcC Developer 3-4 years

From the information gathered from the interviewssen, the
concept of BIM implementation by CA, CB and CC leen
developed as shown in Fig-1.

THE CONCEPT OF BIM IMPLEMENTATION

Government Recogaition

Mandate BIM
Software

Fig-1: The concept of BIM implementation from the
interviewees

4.1 Organisational Culture

Although there are many evidence of the benefis ¢buld be
gained by the Malaysian construction industry by
implementing BIM via literature and case studiesdiucted
by developed countries, the implementation of BIM i

Malaysia is still low and stagnant. One of the oeasis the
low level of knowledge about BIM and the majority o
respondents believe that the majority of constouncplayers
in Malaysia do not know how, when and what to stéhis
happens because there is no standard for BIM ingriaion
guideline at the national level for them to follolw.Malaysia,
many of the boards or organisations are trying ¢oabBIM
champion by developing their own version of BIM
implementation guideline; however, all these versicesulted
in confusion among construction players.

[...] One of the issues in implementing BIM in

Malaysia is the national BIM implementation
guideline does not exist, because everybody in
Malaysia develops their own guideline without
proper guideline from the expert, even for defoniti

of Level of Development / Details (LOD) is varied
from one organisation to another organisation.
Because BIM in Malaysia still in infant stage serth

is urgency to set up a committee or team that
recognised by the government to control and to
produce the national BIM implementation guideline
[...] Interviewee INTCC1

In addition, they still doubt the effectivenessBiM because
of the limited data that has proven the effectiwsngf BIM in

the Malaysian context. Many case studies show treefits
that could be gained by implementing BIM are not
Malaysia, and they might feel that BIM is not shl&afor the
environment of the Malaysian construction industifney
were referring to the failure of fully implementirgdustrial
Building System (IBS) in the Malaysian constructindustry,
although the government fully supports and encoesattis
approach. This situation happens according to FéXie&anen
[13] because of lack of BIM knowledge and lack adHhy

skilled staff that are able to handle BIM technglcand it
causes the majority of industry players unables® lsow BIM
benefit them. Therefore, to increase the existefcBIM in

the Malaysian construction industry, a series ofa@mess
program is one of the approaches that could benthkethe
government to promote the use of BIM in the corciom

projects.

in

[...] One of the factors why BIM is not popular isth
level of awareness of BIM and the knowledge about
BIM still low. We can say, theoretically BIM could
increase the productivity and efficiency, but ialiy

it's not proven in the Malaysian construction irtdys
There are no data available for us to explore and
study when it comes to Malaysia context. Most ef th
data presented during the seminar or discussion are
from overseas. Sincerely when our top management
urges us to using BIM technology, most of us felt
doubt and fear that BIM in Malaysia will fail likihe
failure in fully implementing Industrial Building
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System (IBS) in the construction project [...]
Interviewee INTCB2

Besides resistance from the external environmehnese
companies are also facing the resistance withinir the
organisation. Issues of knowledge, afraid of thenaomvn and
the resistance to change appear in working comdiimong
the staff are common issues these companies facmahage
these issues, CA, CB and CC organised BIM awareness
programme among their staff and at the same tiseediinate
the BIM knowledge among them. After their staffe aware
of the existence of BIM and the needs of the imgetation

of BIM for future construction projects, CA and Q@e@velop
their BIM needs and objectives by developing tloein BIM
roadmap. By having this BIM roadmap, the staff<Cat and
CC know where they are heading to. From their ragmbnCA
and CC are currently trying to migrate from BIM led\0 to
BIM Level 1 which is migrating from 2D working
environment to 3D working environment. CA is targgtthat
by the year 2016, they will fully implement BIM &evel 2
while CC targets by the year 2015, and it will aclei BIM
Level 2.

Meanwhile, for CB, its approach is different frorh@nd CC

because of the size of the company and as a Snediuvh

Enterprise (SME), it must act fast with the expeci of

handling oil and gas project previously. This exgece

makes CB more aggressive compared to CA and C@;ube
the BIM element as a ‘wow factor’ in bidding thenstruction

project tenders. It has started this approach s and
currently, it is focusing on BIM Level 2. Each coamy has
their own strategy on how they implement BIM andldtes

depend on the size and their business goals. fiuisd that

CA, CB and CC are implementing BIM by phases, whgh
currently focusing on design stage and trying tovenérom

2D working environment to 3D working environment.

According to Richards and Brew [27], the level ofMB
adoption can be differentiated based on their tew€&maturity
as follows;

- BIM Level 0: Usually in 2D environment with
unmanaged CAD coordination, most formats are
papers and electronic e.g. Pdf file. These forraegs
treated as the main data exchange mechanism.

- BIM Leve 1. Managed CAD in 2D or 3D format
with a collaboration tool (extranet) providing a
common data environment, possibly using some
standard data structures and formats.

- BIM Level 2. Managed 3D environment held in
separate discipline 'BIM' models and tools with
attached data. Data exchange is mainly on thes basi
of proprietary of exchange formats. This approach
may include 4D programme data and 5D cost data.

- BIM Level 3. Fully-open process with a single
project model and data integration and exchange

using IFC standards; the process is managed by a
collaborative model server.
[27]

It is undeniable that there are some risks thatl nede faced
when implementing new technology or approach. kheoto
manage the risks, CA, CB and CC agreed that a pilgject
with small to medium scale is an ideal approach to
implementing BIM for the first time. From the pilgtroject,
the company could learn something and at the seneeit can
be a stepping stone for their staff to increase twmpetency
and knowledge by attending the training provided thgir
organisations. Working together with BIM expertasmust
for first-timers and it could speed up the BIM atddion
process and minimise the risk.

To manage this pilot project and at the same tirmeage the
risks, CA and CC have the support from their tomagement
to create a new unit named ‘BIM Implementation Teafith
new posts and responsibilities just to handle tita project
(as shown in Fig-2). According to Eastman et afl] and Fox
& Hietanen [13], several case studies revealed ttha&nsure
the success of implementing BIM, there is the nfwmdall
project teams to be able to use BIM technology.rétoee,
creating BIM capable team by CA, CB and CC is thastm
appropriate approach to manage the risk. This tamists of
BIM Manager, BIM Coordinator, BIM Technologist aidM
Modeller and all the posts are filled by their oexperienced
staff that could handle or have the knowledge ak@t
software. At the early stage, this team should ehav
collaboration with external parties which have eigeed
BIM technology in order to develop individual contgecy
and to facilitate them. Hartmann & Fischer [28]galed that
training is a vital factor in the success of impésning new
technology but the level and type of training skoidleally be
based on the tasks to be performed by differenadiegents or
persons within an organisation. Therefore, eachpamy must
have their own education and training strategy itmimise the
cost such as developing its own education and itgin
syllabus that are suited to their needs. This tsamsponsible
to develop BIM implementation guidelines, BIM ex#&on
plan, selection of BIM technology, selection offgt&raining
and education strategy and syllabus, contract actnical
support. The team in this department will supptineo project
teams when implementing BIM for other construction
projects.
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BIM
Implementation
Team

External
BIM Expert
Advisor

BIM
Manager
BIM M || BM
Coordinator Modeler Technobogist

Fig-2: BIM Implementation Team structure for CA and CC

[...] To ensure the success of the BIM pilot project
our top management suggest forming a new unit to
handle this BIM pilot project and the next BIM
project. This unit will provide the information egkd
BIM especially on the training and upgrading cutren
infrastructure and giving support and advice teeath
unit when related to BIM. [...] Interviewee INTCA2

[...] We start internally, by selecting five to seven
experienced staff to form a BIM department and we
start to do a research related to BIM especiallyhen
BIM implementation guideline. From there, we start
searching external party that has been experienced
using BIM technology. We learnt from them and
develop our competency and our version BIM
implementation guideline and the BIM execution
plan almost completed. To ensure our staff keep
abreast with BIM knowledge and increase our
competency, we develop our own syllabus for
training and education as our training and edunatio
strategy. [...] Interviewee INTCC2

In contrast, due to the size of company and itsistas SME,
CB collaborates with external party to form a BlIMpert
group or some sort of Joint Venture approach eapgdor
bidding a project tender (as shown in Fig-3). lesusBIM
element as the ‘wow factor’ during a tender meetlhgcts as
an external force to educate the clients about BiMother
words, it is more toward bottom up approach to prtarthe
use of BIM in construction project. Although thisproach is
a little bit difficult to convince the clients, theffort could

create the awareness of the existence of BIM artdeasame
time, they disseminate BIM knowledge to the clients

Project

BIM Implementation

Team

INTERNAL

BIM
Manager
Lead by CB
(PMC)
BIM Modeler
‘ (PMC)
P T e S l
I
| Architect C&S MEP EXTERMAL :
I Fim Consultant Consultant |
I I
| BIM BIM BIM |
: Coordinator Coordmator Coordinator |
| for for for '
| | Architecture Structural MEP :

Fig-3: BIM Implementation Team structure for CB

From the interviews, it was found that, CA and Q@og a
strong support from their top management to change;
therefore, they found it easy for them to do aroimtion in
their approach. For CB, it acts differently becaatés status

as an SME company.

In summary, it can be concluded that the readifiesany
organisation to change has become a turning pointafy
company to implement BIM because to change an lestiald
work process to a new work process requires bodghsst
Furthermore, it is related to the cultures that psup the
innovation culture within organisations. On toptbét, it is
important for organisations to have a strong supfsom the
top management. Top management can be a 'Chang#' Age
for the company. They are able to change the agjistiork
culture and their attitude will influence the aczeme of BIM
among the staff. Gilligan & Kunz [29] and Premkumér
Potter [30] revealed that top management suppastdeen
recognised as an important variable in technology
implementation studies and commitment from thenthis
major success factor for adopting BIM technologsorf the
interview, it was found that organisations thatéaignificant
support from the top management are able to useiBltteir
construction projects.
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4.2 People

People play a major part in implementing Building
Information Modelling (BIM). To ensure the succedsBIM
implementation, the people within the organisattiould be
equipped with BIM knowledge and training. Educatisrone
of the strategies to equip people with skill andwiedge.
However, to make people move into an unknown enwirent
is challenging. This situation also happens at CamgpA
(CA), Company B (CB) and Company C (CC) despiteifav
full support from the top management, they foundifficult
to push their staff to change from using 2D workagass to
the 3D work process. According to CA and CC, tliisagion
happens due to being afraid of the unknown andedtuetance
to change.

[...] Most personnel are afraid to embrace BIM due
to unclear and unforeseen circumstance to what is
really happening and afraid of changing from
comfortable daily routine to new work process. [...]
Interviewee INTCA3

[...] At the first time when we explain our approach
for the next project will use BIM technology, we
received various reactions from our staff. It hapgzk
because, some of them have no idea what is BIM,
they may hear, see but they totally not know how it
works and some of them keen to move into new
technology because of they have a support from the
management and they have some basic knowledge
about BIM. [...] Interviewee INTCC2

This is supported by Dewan at al., [31] where tasice
culture in the organisation especially that commemfthe staff
cannot be eliminated; however, this resistance dcoog
managed by developing education and training toesme
individual knowledge. Education and training alocennot
overcome this issue because some of the persomdelrgo
training just because they have been forced by the
management to attend the training programme.

[...] From my point of view, attending training
cannot fully reduce the resistance in embracing BIM
because, training is only the starting point for
participants to know what is BIM and how it works.
The staffs that undergo the training, there are two
types of staff. The first type is the staffs thavé an

attitude not too keen because they have been pushed

by the management and after completed the training
they still reluctant to use new technology becatise
not compulsory. The second types of staffs are the
staffs that have high motivation to use new
technology. [...] Interviewee INTCC1

To tackle the first type of staff, creating new fsasy giving a
clear job scope is being practiced by CA, CB and 8¢
having a clear job scope, they have a clear piafivenat they

will do after completing the training besides reidgcthe fear
of the unknown.

[...] By giving the scope for new posts will motivate
them to undergo training and the same time it will
make them understand why they needed to undergo
this training. [...]_Interviewee INTCB2

To speed up the process of learning, some compadiesit
new employees with minimum experience for handlamgl
creating 3D models in any 3D software such as ATAlD
which was done by CB. By having this strategy, @R that
they could encourage knowledge sharing attitudergntibem
and at the same time, able to reduce the costinfig. This
approach is also supported by Eastman et al., \\dHre to
create a BIM environment and at the same time &zdpp
the adoption of BIM, the management should cheak th
process of recruitments by reviewing the applicants
qualification, experience and skills in handling MBI
technology. Besides that, to reduce the resistéirwce the
staff, motivation and strong support from the mamagnt can
complement education and training for the staffetobrace
and use BIM technology besides creating new past$hém.

4.3 Technology

Without technology, the implementation of Building
Information Modelling (BIM) will not be successfuhs
technology will complement organisations and peoyte are
ready in implementing BIM. For Company A (CA) and
Company C (CC), they have conducted a comprehesgivdy
before selecting BIM software and upgrading thediare
and infrastructure. For them, this study is veritical to
ensure the software they purchased can meet afildtifieir
BIM objectives. O’'Brien [32] revealed that by sdlag the
wrong technology, it not only affects the investdmt at the
same time it affects the performance of the orgsius.
Therefore, comprehensive study must be carriecspcially
on the level of complexity of software because adicg to
Kunz & Fischer [33] and Giligan & Kunz [29], the oplexity

of BIM software is one of the factors that hinddret
widespread use of BIM. Therefore, less complexneldyy is
more favourable and easier to adopt by the staff.

For CA and CC, their BIM units conduct these taamhd these
units are guided and facilitated by Information HAiealogy
(IT) Department.

[...] In order to implement BIM, we have done a lot
of research and its consumed time and cost toifgilent
the right software and infrastructure to be upgdade
We change our Personal Computer (PC) to
Workstation with high end graphic card, memories
and large monitor and server. At the same time we
upgrade our network system to ensure models can be
uploaded and downloaded with a decent speed. [...]
Interviewee INTCC1
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[...] For purchasing a new software and hardware for
upgrading, our unit collaborates with IT Department
We are forming a committee that we call as BIM
Information and Communication Technology (ICT)
committee to access the vendors’ capabilities and t
check the hardware and the software supplied by the
selected vendors meet our requirements. [...]
Interviewee INTCA1

Upgrading current hardware, software and infrastmecare
compulsory for any organisations in implementingVBIn

their construction projects. Although it would irese the
operational cost, with thorough study in the sébectof

hardware, software and infrastructure, the costldcdue
minimised.

The most challenging task for BIM unit is the sélat of
BIM authoring software and because of interopeitghidsues
and to meet the BIM objectives CA, CB and CC maediat
specific BIM software package. According to Eastnedral.,
[11], interoperability is the “ability of seamlegxchange of
data between different BIM applications”. Althoughe
implementation of BIM in CA, CB and CC lies at BlMvel
1 where issues of interoperability can be abandohat for
the future and research, software with the abilitygxchange
data between them should be taken into considerator
CA, CB and CC, they use Autodesk family as theiMBI
software platform. All parties involved will submitheir
models in the agreeing format, i.e; .RVT, and thesmels
which consist of architect model, structural modetl MEP
model will be stored at CA, CB and CC server for
coordinating meeting (as shown in Fig-4). For farth
research, CA and CC will try to integrate these et®dand
study the issues that arise from the integratiatcess.

Multiple BIM Models
/// Architecture Model

MEP Model

!
)
1
'

X Structural Model

\
Submit Agreed *,

/
’
Model Format * Submit Agreed|

Model Format

Architecture
Firm

MEP
Consultant

-

Submit Agreed

; . ) Model Format
ll C&S

Consultant

-

Fig-4: Model submission

4.4 Recognition from the Gover nment

Generally, in Malaysia, there is little effort fronthe

government in pushing Building Information Modegjin
(BIM) implementation. To ensure widespread impletagan

of BIM, the government should play the main rolgptomote

the implementation of BIM in the Malaysian constioc

industry. Currently, it is clearly shown that thevate sectors
are taking the lead in the implementation of BIMspiée

having a hiccup during the real implementation.sTikia good
sign for BIM implementation in the Malaysian constion

industry because to ensure the success of the rimepition

of new construction technology, there is a needfferelement
of ‘push and pull’ from both parties as shown ig-bi

BIM
IMPLEMENTATION

Industry Driven for

Government Recognition / Efficiency

Mandate

Fig-5: The Elements of ‘Push and Pull’ in implementindv/BI

For the ‘push’ element, the government should memnttze
use of BIM in their construction projects. The it
Kingdom (UK), the United States of America (USA),
Singapore, Hong Kong, Australia and Denmark have
established a policy whereby public constructioojgmts are
required to use BIM [34] and [16]. They have alstablished
BIM working group or BIM steering committee to sapp
BIM adoption within their countries [16]. Howeveat the
same time the government should develop the NdtBhad
Standard and National BIM Execution Plan, becalmssed
guidelines will ease the implementation of BIM e tplayers
in the Malaysian construction industry.

On the other hand, for the ‘pull’ element, the dangion
players should play their roles by trying to impkemBIM for
smaller scale projects as their pilot projects.sTéiep will
provide a lot of information to them and could ie&se their
confidence to implementing BIM. By having knowledajgout
BIM, automatically, the ‘pull’ element can be thendain
force in the implementation of BIM in the Malaysian
construction industry. It is because the industigy@rs are

Volume: 02 Issue: 08 | Aug-2013, Available @ http://www.ijret.org

392



|JRET: International Journal of Research in Engineering and Technology

el SSN: 2319-1163 | pl SSN: 2321-7308

aware of the benefits that they could gain by impmating
BIM in their construction projects. Without the ftuand pull’
elements the implementation of BIM will still beaghant.
This is what we have learned from the implementatb the
Industrial Building System (IBS) where there iskaxf ‘pull’
element from the construction players to use IBStheir
construction project. Although there are lots afisp’ by the
government such as regulating the use of IBS coepisrfor
public construction projects and giving tax reliefthose who
are using IBS components in their construction guty, the
percentage of using IBS components is still low.

[...] Everybody plays their role to ensure the use of
BIM technology increase. The client plays a major
role such as if the client enforces the use of BIM
therefore other parties will follow. The government

should play more role such as produce national BIM
standard and implementation guideline for Malaysian
construction industry; because when implementing
BIM we need someone to look after and monitor and
without BIM standard each party will come out with

their own standard and can cause conflict and
confusion among construction players to follow
which standard. [...] Interviewee INTCC1

CONCLUSIONS

Changing from the traditional approach to Building
Information Modelling (BIM) implementation is nohaeasy
process. It includes decision making and the chaimge
management strategies. To make
management of the organisations must play a ma@ r
especially during the transition time from the poes
workflows to BIM workflows, convincing people abottie
potential of BIM, developing education and learngtategies
and understanding new roles. The management shueild
aware that when implementing BIM, there are pobsés of
having a downtime especially during the transititme.
Besides that, they must be aware that they musttbeanitial
cost when they decide to implement BIM. To minimtke
risk, the management should access their staff biitjes,
identify BIM experts and develop their own BIM gelthe
and BIM execution plan and to do this, forming &Binit is
one of the approaches available. Implementing BiMyf
cannot be achieved overnight; it is advisable tatgihase by
phase which is moving BIM level 0 to BIM level 1dthe
implementation during the design stage. Technolplgys a
significant role to ensure the success of BIM impatation,
therefore, the organisations should mandate BlMharing
software package that can be used by all partiensore the
BIM objectives are met. By doing this, all partiggl submit
their model based on the agreed model format aisleasier
for the organisations to access the model. Redogniénd
support from the government are still low, but eutly the
government strives to improve the productivity diiet
construction industry in Malaysia and implementBiM in

these changes, top

public construction projects is one of the agend@age to the
lack of knowledge of BIM and the low level of BiMptake by
the Malaysian construction players, the impleméotatof
BIM in the Malaysian construction industry thusslieetween
BIM level 0 and BIM level 1.
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