CRITICAL SUCCESS FACTORS FOR BUILDING INFORMATION MODELLING (BIM)
IMPLEMENTATION IN HONG KONG

Abstract

Purpose — Some initiatives have been proposed and implemented to facilitate successful
project delivery and improve coordination and collaboration in the design, construction, and
management phases of project development. Building Information Modelling (BIM) is one of
those initiatives, though recent, however, has made a significant impact on the construction

industry in some countries.

Design/methodology/approach — This paper aims to explore the critical success factors
(CSFs) for BIM implementation in the Architecture, Engineering and Construction (AEC)
industry of Hong Kong through a mixed research method (structured empirical questionnaire

survey and expert interviews).

Findings — The most influential success factor relates to the client’s acceptance with BIM
projects, proper organizational structure to support BIM system within the company, and
financial aid from the government to set up BIM system. The expert interviewees also

stressed the need for willingness from project staff members to learn and utilize BIM.

Practical implications — This study has contributed to the establishment of more practical
and effective strategies for ensuring full adoption of BIM in Hong Kong. Practical

recommendations for enhancing BIM adoption in the construction industry were highlighted.

Originality/value — This study has established the key drivers leading to the success of BIM
implementation in Hong Kong, as well as in the perspective of construction experts on how

to enhance its uptake in construction projects.

Keywords: BIM implementation, Critical success factors (CSFs), Construction industry,

Project stakeholders, Hong Kong



Introduction

The construction industry is a highly competitive industry; therefore for construction firms to
make substantial progress and success, they have to be highly competitive and innovative.
Ghafur and Nawi (2016) advocated that the Architecture, Engineering and Construction
(AEC) industry is made of many and diverse players creating a “stiff and tough competition,”
although everyone has their peculiar qualities. Nevertheless, the advent and adoption of
Building Information Modelling (BIM) in the AEC industry has promoted deeper collaboration
and closer coordination among the diverse disciplines and stakeholders and has helped to

reduce the enormous issues pervading the industry to manageable numbers.

BIM technology has been proved in some developed countries such as the United States,
the United Kingdom, Australia and a few others of being reaped immense benefits when
applied to engineering and construction projects whether small or large, with remarkable
results. Abanda et al. (2015) described BIM as a tool for “facilitating collaboration and
improving delivery efficiency and project quality” in the construction industry. However, when
it is not well applied to the processes, there may be several difficulties and challenges. More
so, issues affecting its applicability or suitability are mainly of two categories - external

factors and internal factors.

External factors relating to BIM suitability to a project are that imposed by prevailing
government regulations and incentives, unfavorable legal requirements, lack of enforcement
of BIM standards (where it exists), issues with BIM development and support from the
software vendors, among others. The internal factors are those related to consultants,
contractors’ organizations or sometimes the client’s organizations. These internal factors
mostly include the organization set up to support BIM use, collaboration and coordinating
frameworks, training and technical competency, top management support and continuous

investment.

Key issues in BIM implementation

Factors affecting the level of success of a project are categorized into technology, cash-flow
management and quality management (Ghafur and Nawi, 2016). Building Information
Modelling (BIM) is an innovative, dynamic and intriguing technology introduced into the
construction industry for more than a decade. Since then, it has contributed a lot to the
successful completion of several projects to schedule, within budget with reduced

operational cost over time. Despite these perceived benefits, the level of its adoption and



implementation is still low and not impressive in many countries. Only two countries to date
have more than 50% adoption rate i.e. the United States with more than 75% adoption rate
and the United Kingdom with more than 55% based on a desktop literature review of BIM

adoption in several countries and regions carried out by Olawumi et al. (2017).

Critical success factors (CSFs) are of different descriptions as opined by several authors in
scholarly journals. Sanvido et al. (1992) regarded them as “elements that foresee
achievement instead of simply the unadulterated survival of a construction project.” Per
Rockart (1982), CSFs are objects or agendas to be put in place for an organization or project
to succeed. Meanwhile, Toor and Ogunlana (2008) intimated us that a CSF “denotes a
certain element which significantly contributes to and is remarkably vital for the achievement
of a project.” More so, according to Abu (2015), CSFs are the most significant factors to
prevent delay in the project, increase project performance and assure success for

construction projects.

Several research studies have examined the critical success factors for BIM’s adoption,
application or implementation in several countries. Kim et al., (2016) considered the BIM
level of acceptance in the South Korea AEC industry, and their findings revealed a positive
interest to use BIM in South Korea and the necessity of its use, but there was no strong
intent in its direction. The architects exhibited more positive interests compared to other
project stakeholders. Mutai (2009) derived twelve (12) critical factors in the United States
though data collected through surveys conducted with BIM users. The author identified top
management support, staff training, and technical IT support as the most crucial factors.
Davies and Harty (2013) discerned that ICT tools such as mobile tablets and personal
computers etc. form the bedrock for the implementation of BIM on construction project sites.
Meanwhile, Ruikar and Emmitt (2009) discussed the emerging trends and application of ICT

in construction projects.

More so, another survey by Tsai et al. (2014) identified two most influential factors for BIM
implementation in Taiwan as top management support and functionality of BIM tools. Both
findings revealed top management support as the most crucial factor. However, a study by
Huire et al. (2014) (as cited in Kim et al.,, 2016) in China puts more significance on the
attitude of key stakeholders in the Chinese AEC industry to be influential to BIM adoption
than support from top management as seen in Taiwan and the United States surveys. Oo
(2014) assessed the CSFs for BIM implementation in Singaporean architectural firms using
data collected via questionnaire surveys and expert interviews. His findings revealed top
management support, staff training, and client acceptance as the three most crucial success

factors in Singapore.



Ozorhon and Karahan (2016) examined the CSFs for BIM implementation in the Turkish
construction industry and determined the three most important factors as availability of
qualified staff, effective leadership, and availability of information and technology. Yaakob et
al. (2016) also carried out a holistic review of CSFs for BIM implementation in the Malaysian
construction industry. Table 1 lists the CSFs used in this study based on the extant literature
review. To this intent, several efforts and initiatives have been carried out to facilitate
effective BIM implementation in construction projects. Such studies include sharing of
experiences on BIM application through case studies (Eastman et al., 2008; Epstein, 2012;
Bryde et al., 2013), and its effects or suitability (Barlish and Sullivan, 2012). It also includes
BIM maturity measurement (Succar, 2009; Succar et al., 2012), and significant challenges

encountered during implementation (BIM Task Group, 2011; Eadie et al., 2013).

BIM Task Group (2011) and Eadie et al. (2013) identified issues affecting BIM
implementation as that relating to technological and legal matters, and these include
interoperability, data exchange schemas, business strategies, availability of relevant BIM
standards and guides, training and education for users, and data ownership. Succar (2009)
observed the need for a standardized BIM guide while Volk et al. (2014) discussed the need
for standards for BIM data exchanges. More so, the need for refined strategies for BIM-
process and work procedures is quite significant (Khemlani et al., 2007; Arayici et al., 2011).
Furthermore, other issues affecting BIM implementation in extant literature include technical
capability of BIM software and data exchanges (Azhar, 2011; Bryde et al., 2012; Howard and
Bjork, 2008); training and procurement of necessary BIM software and hardware (Gilligan &
Kunz, 2007; Hartmann & Fischer, 2008), and legal issues such as data ownership and
contractual terms (Wu and Wu, 2005; Olatuniji, 2011; Thompson and Miner, 2006).

[Insert Table 1]

To improving the BIM acceptance level in Hong Kong, it is essential to evaluate the
perception of diverse and key stakeholders in the Hong Kong AEC industry. To this end, this
study aims to identify the critical success factors of BIM implementation by quantitatively
analyzing the correlations between the perceptions of the major project stakeholders. The
study applied several statistical tools to evaluate the data and opinions collected through
structured questionnaire surveys and expert interviews as discussed in the next section. This
study has contributed to the establishment of more practical and effective strategies for

promoting full BIM adoption and implementation in Hong Kong.



Research methodology

Kim et al. (2016) noted that stakeholders’ views and perceptions have a significant impact on
the “decision whether to adopt or reject a new technology before the technology is
implemented”. This study evaluated the perceptions of main project stakeholders about the
critical success factors (CSFs) of BIM implementation in the Hong Kong construction
industry. A mixed research method was employed which involved the use of structured
questionnaire surveys and structured interview templates which were self-administered to
the targeted respondents within Hong Kong. The key focus of the elicitation of this study’s
data is pertaining to clients, developers, main contractors and BIM / project consultants
operating within Hong Kong and with practical BIM experience in their construction projects.
The questionnaire items deduced through secondary means of a desktop literature review of
academic journal papers, HKIBIM-CIC BIM Conference Proceedings 2014 produced by the
Hong Kong Institute of Building Information Modelling (HKIBIM) and the Construction
Industry Council (CIC), together with online reference materials. The survey forms the basis
of assessing the respondents’ perceptions and opinions. The respondents were obliged to
identify and rank the perceived benefits and barriers of BIM implementation in Hong Kong on

a five-point Likert-type scale, which was later used to measure their levels of agreement.

The questionnaire also solicited background information regarding the survey participants'
working experience in the construction industry and the number of BIM projects that they
have participated in. Other details include the type of organization which they are currently
employed and their position within the organization. Meanwhile, regarding the expert
interviews, three (3) respective interviewees from client/developer, main contractor and BIM
consultant were selected from different organizations for a face-to-face structured interview
session. The interview participants were not part of the survey respondents. They were
invited to give their views on the barriers, benefits, and CSFs of BIM implementation in Hong
Kong plus background information about their experience working in a BIM-enabled
construction project. A total of 62 blank questionnaire survey forms were sent out with the
help of colleagues to the target respondents who have been engaged in BIM projects. The
return rate of the questionnaire survey was 44 completed and valid questionnaires after a

month of survey period representing a response rate of 71%.

Summary of respondent demographics

This section describes and analyses the section A of the study's questionnaire survey form
regarding the respondents’ demographics and as depicted in Table 2. The majority of the

survey participants are from the contractor's organizations (41%), with the remaining



respondents from client’s organizations (32%) and the consultant’s organizations (27%). The
diversity of the respondents’ groups allows for the capture of differing views from different
perspectives. Moreover, on average, the respondents have gained more than ten years of
working experience in the construction industry. This result explains the fact that the
respondents have not only theoretical knowledge of the operation of the AEC industry but

also have over the years to bring such knowledge into practice.

The respondents chosen for the survey are those with at least one year experience in BIM-
enabled projects. The maijority of the respondents (66%) have participated in more than 5
BIM-enabled projects, 27% of them (in 3 — 4 BIM projects) and just 7% of the respondents
involved in 1 — 2 BIM projects. Based on the above statistics, it can be deduced that the
survey participants have a related knowledge of BIM and hands-on experience in using it in
the construction projects and this gives reliability and credibility to the data and opinions

collated.
[Insert Table 2]

Methods and statistical tools for data analysis

This study employed five statistical tools to analyze the various responses from the survey
participants and to compare the views between different groups of respondents. These
include the Cronbach’s alpha reliability test, mean score ranking method, Kendall's

concordance analysis, Spearman’s rank correlation test, and Mann-Whitney U test.

Reliability testing

The Cronbach’s alpha reliability test is mainly used to verify the internal consistency or
reliability of the construct of the questionnaire items under the adopted Likert scale of
measurement (Akinade et al., 2016; Chan et al., 2010). The range of the Cronbach’s alpha
reliability coefficient is from 0 to 1 (Olatunji et al., 2017; Olawumi and Chan, 2018a). The
larger the a-value, the higher the reliability of the generated result or scale will be. If the a-
value = 0.7, the measurement scale is reliable (Santos, 1999; Field, 2009; Akinade et al.,
2016). The Cronbach’s alpha value for this study is 0.726 which was larger than the
threshold value of 0.7. Therefore, the 5-point Likert scale used for measuring the CSFs for
implementing BIM is reliable and the collected responses are internally consistent at the 5%

significance level.

Kendall’s coefficient of concordance (W)

The Kendall's coefficient of concordance (W) was employed to measure the agreement of

different respondents on their rankings regarding barriers to BIM implementation based on
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mean values within a certain group (Olawumi et al., 2018; Olawumi and Chan, 2018d). The
Kendall’s coefficient of concordance measures the agreement of the various respondents
based on mean values within a particular group (Legendre, 2004). The range of the value of
Kendall's coefficient of concordance (W) is from 0 to 1. The higher the value of W, the higher
the level of consensus among the survey respondents within the group will be (Chan et al.,
2010). The value of W is as follows:

_ i=1(Ri —R)?

n(n? —1)/12
Where n = Number of items ranked; Ri= Average of the ranks assigned to the ith item;
R = Average of the ranks assigned to all items

If the number of variables to be ranked is larger than 7, chi-square analysis should be
applied instead. The rule is that if the calculated chi-square value equals or is higher than
the critical value from the table, it shows a particular level of significance and value of
degrees of freedom (Olawumi et al., 2018). The null hypothesis (Ho) which indicates the
survey respondents’ sets of rankings are unrelated or independent to each other within a
study group will be rejected. In other words, there is a significant degree of agreement on the
rankings of the items among the survey respondents within the group. The calculated chi-

square value with (N-1) degrees of freedom is as follows: (Siegel and Castellan, 1988)
Y2 = k(N — )W

Where k = number of respondents ranking the items; N = number of items ranked.

Spearman’s rank correlation test

The Spearman’s rank correlation coefficient was adopted to test the strength of a
relationship amongst two sets of rankings (Chen and Popovich, 2002). The range of the
Spearman’s rank correlation coefficient (rs) is from -1 to +1 (Chan and Choi, 2015; Chan and
Hung, 2015). The higher the positive/negative value of rs, the stronger positive/negative
linear correlation will be. If rs = 0, there is no linear correlation at all (Chan et al., 2010). If rs
is statistically significant at a predetermined significance level (e.g. 5%), the null hypothesis
(Ho) stating no significant correlation between the two groups on rankings can be rejected. In
other words, there is no significant disagreement between the two groups on the ranking

exercise. The following equation calculates the rs:

6 d?

-1- —="
s N(NZ— 1)

where d = difference in ranks of the two groups for the same item;



N = total number of responses regarding that item.

Mann-Whitney U test

The Mann-Whitney U test was adopted to determine any divergences in the median values
of the same item among two selected respondent groups (Olawumi and Chan, 2018d). The
Mann-Whitney U test is used to determine any statistically significant differences or
divergences in the median values of the same item between any two selected respondent
groups (Kasuya, 2001). The rule is that if the calculated p-value is less than the allowable
significance level (e.g. 1%), the null hypothesis (Ho) stating no significant differences in the
median values of the same item between the two survey groups can be rejected (Chan et
al., 2010).

Discussion of research findings: CSFs for BIM implementation in Hong Kong
Ranking results

The survey results of the ranking of the critical success factors for implementing BIM in the
Hong Kong AEC industry is as presented in Table 3. For the 11 CSFs identified, the mean
(M) values range from the lowest mean score of M=3.16 “Continuous investment/upgrade for
BIM system within company” to the highest mean value of M=4.57 “Client’s acceptance with
BIM projects.” The three (3) most significant CSFs are hinged to the governmental support,
organizational setup, and clients’ support; and these include- Client’s acceptance with BIM
projects (M=4.57), organizational structure to support BIM system within [the] company

(M=4.11), and financial support from the government to set up BIM system (M=3.91).

Most respondents concurred that the client plays a vital role in the future BIM adoption
because their decisions can drive more designers or other professionals of various
disciplines to apply BIM to their construction projects. Aibinu and Venkatesh (2014),
Olawumi et al. (2018), and Olawumi and Chan (2018a) noted that the construction industry
is currently plagued with lack of demand of innovative technologies such as BIM by clients.
Furthermore, it is believed that changing an organizational structure to drive and support this
technology for their work would help the staff to recognize BIM development as the focus of
the company and drive them to learn and utilize it in real practice (Boktor et al., 2014). Also,
they opined that the financial support from the government could be a great incentive to set
up this costly system (Abubakar et al., 2014; Olawumi & Chan, 2018d, 2018b).

The three most significant CSFs are both included in the client group and contractor group.

However, item #3 is not included in the top #3 ranking in the consultant group. It is
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reasonable because BIM consultants have already bought their BIM software and resources
to do their business so the financial support from the government to set up a BIM system
may not be too necessary for them. Therefore, the BIM consultant group view this factor as
not too significant for their implementation of BIM. On the other side, the client group and
contractor group believe that financial support is an excellent incentive to accelerate the

adoption of BIM in Hong Kong.
[Insert Table 3]

Ranking agreement within each respondent group

The value of W of all respondents, client group, consultant group, and contractor group is
0.323, 0.308, 0.475 and 0.525, respectively. The levels of significance of all groups are
0.000 which are less than the allowable level of significance (5%), so the null hypothesis
should be rejected. The Chi-square test was applied because there were 11 items involved
(more than seven variables). The calculated Chi-square values of the client group,
consultant group, and contractor group are 43.162, 56.970 and 94.436 which all of them are
higher than the critical value of 18.307 so the null hypothesis should be rejected as well.
From the results of these two tests, there is adequate evidence to conclude that the
respondent’s sets of rankings regarding the CSFs for BIM implementation are dependent on

each other with a significant degree of agreement within each group.

Ranking agreement between the respondent groups

The Spearman’s rank correlation coefficient (rs) of rankings of the CSFs for BIM
implementation: (1) between the client group and consultant group, (2) between the client
group and contractor group, and (3) between the consultant group and contractor group, are
0.645, 0.600 and 0.573 with the calculated significance level of 0.032, 0.041 and 0.046

respectively which are lower than the allowable level of significance (5%).

Therefore, the null hypothesis should be rejected. In other words, there is a significant
correlation between the client group and consultant group, between the client group and
contractor group, and between the consultant group and contractor group, on the rankings of

the CSFs for BIM implementation.

The significance of the statistical data

The first pair is the client group versus the consultant group, the second pair is the client
group versus the contractor group, and the third pair is the consultant group versus

contractor group. For the first pair (client group versus consultant group), all the actual



calculated p-values are larger than 0.01; the null hypothesis should not be rejected.

Therefore, there is no discriminating item identified in the first pair.

For the second pair (client group versus contractor group), only one discriminating item was
identified which is item 4 — “Willingness of staff to learn new technology” (Olawumi et al.,
2017; Wu & lIssa, 2015). Compared with the contractors, the developers have more
resources to develop or adopt the BIM system within their companies. The staff from the
developers believed that the BIM development is a focus or trend in the industry, so they are
willing to play a proactive role to learn this technology to increase their competitiveness in
the market. However, contractors’ staff perceived that the construction projects could be
managed successfully without the adoption of BIM like in the old days. They perceive that
this concept is mainly affecting their incentives to learn BIM, so the contractors put more
emphasis on Item 4 to be a critical success factor for implementing BIM. The details of the

test for the second pair are provided in Table 4.
[Insert Table 4]

For the third pair (consultant group versus contractor group), two discriminating items were
identified including item 3 — “Financial support from the government to set up BIM system”
(Bin Zakaria et al., 2013; Olawumi & Chan, 2018c); and item 4 — “Willingness of staff to learn

new technology.”

Regarding item #3, BIM consultants have their BIM software and resources to do their
business so the financial support from the government to set up BIM system may not be too
necessary to them. Therefore, BIM consultant group perceive it as not too critical for
implementing BIM in the construction industry in Hong Kong. On the other side, the
contractor group believes that the initial cost of BIM system is quite high so the financial
support from the government is a good incentive to accelerate the adoption of BIM within

their companies.

Regarding item #4, the main reason is like the second pair which the staff from the
contractors’ side opined that this concept is mainly affecting their incentives to learn BIM, so
the contractors place more emphasis on item 4 to be a critical success factor for
implementing BIM. On the other side, the staff working for BIM consultants have already
known how to use BIM, so they do not think item #4 is too critical for them. The details of the

test for the third pair are provided in Table 5.

[Insert Table 5]
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Summary of interviewees' opinions

A total of three face-to-face structured interviews were conducted to collect valuable
opinions for this research. The interviewees belong to different organizational setups: the
developer/client, BIM consultant, and main contractor groups; and they did not participate in
the initial round of questionnaire survey. They were invited to provide their views on the
CSFs factors influencing implementation of BIM in Hong Kong based on their direct hands-
on experience with BIM construction projects. The interviewees were also requested to
provide some practical effective recommendations for facilitating the future BIM adoption in

Hong Kong.

Profile of the study interview participants

The first interviewee (A) is an Assistant Manager of the Department of Cost and Quality
Control in a developer firm. She has derived more than ten years of working experience in
the construction industry and has been involved in three (3) BIM-enabled construction
projects in Hong Kong. Her main responsibility is to take a check-and-balance role, so she
needs to ensure that all decisions made by different project departments suit the internal
policies and she also needs to balance between project’s profit and company’s policies to
make commercial decisions. The second interviewee (B) is a Director of a BIM consultant
company. He has gained more than nine years of working experience in the construction
industry and has been participating in more than thirty (30) BIM-enabled construction
projects in Hong Kong. He needs to manage the whole operation of the company and
ensure that his teams provide excellent BIM services to the clients to fulfill their requirements
or needs for their construction projects. Also, he needs to supervise the qualities of their
services to see whether they are providing satisfactory added-values to their clients during

the execution of BIM construction projects.

The third interviewee (C) is a Senior BIM Manager of the Department of Visual Design and
Construction in a contractor firm. He has acquired more than 16 years of working experience
in the construction industry and has managed more than 30 construction projects with the
adoption of BIM in Hong Kong. He needs to supervise the whole operation of his department
and provide professional services such as 3D printing, visualization rendering and BIM
application for the specific projects. Also, he needs to cooperate with project managers to
settle some technical issues of the BIM application for their projects. Sometimes his team
may create cooperative tools or software for the colleagues to facilitate their work such as
i720° tool.

11



Cross-synthesis of interviewees’ perceptions on the CSFs for BIM implementation

Each interviewee was requested to pick up the three most significant critical success factors
for implementing BIM among the 11 items elicited on the survey questionnaire. There is one
common item: item 7 - Organizational structure to support BIM system within the company
(Boktor et al., 2014; Olawumi and Chan, 2018b; Saxon, 2013) which these three
interviewees have chosen (see Table 6). They agreed that if the top management is willing
to prioritize the development of BIM system within their organizations; then the
organizational structure should be changed to fit the use of BIM system, such as establishing
a separate department for BIM personnel and putting efforts to promote and support its

development.

Interviewees A and C perceived that item 4 - Willingness of staff to learn new technology
(Olawumi and Chan, 2019) as important. Instances where project staff chooses to keep their
traditional concepts, it implies that they are not willing to accept the innovative technology.
Therefore, a change in their attitudes and willingness to spend time and efforts on learning
new things will be a first step forward to learning BIM system. It is not necessary that all
employees in the company must know the technical design operations of BIM, but at least it
is imperative that they are aware of some applications of BIM. It includes how to generate
useful data which can facilitate their daily work. For example, quantity surveyors may make
use of the BIM system to output the quantities of materials used and then conduct the cost

estimating or cost control.

Interviewee A identified item 11 - Promotion from top management (Ayegun et al., 2018;
Rogers et al.,, 2015) as also very essential. Nowadays innovation is one of the principal
competitive factors between companies, and BIM system is one of the recent innovative
technologies. Therefore, the BIM implementation within the company will become smoother
and more successful with the full support and promotion from the top management.
Interviewee B stated that item 3 - Financial support from the government to set up BIM
system (Abubakar et al., 2014; Bin Zakaria et al., 2013) and item 9 - Professional BIM
design team within the company (Olawumi and Chan, 2018b; Tsai et al., 2014) are also

dispensable.

It is because financial aid drives the private companies to use this system. Especially for the
small-sized to middle-sized companies, financial assistance for the initial set-up cost is a key
factor in adopting this innovative tool. Moreover, some skilled and experienced teams
including design teams can better the operation of the company, so the top management is
willing to spend money to support the BIM development in the company further. Interviewee

C considered item 5 - Client’s acceptance with BIM projects (Harding et al., 2014; Kassem et
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al., 2012) as also vital. For item 5, different clients have their concerns and needs.
Therefore, a client who is confident in using BIM system to facilitate their projects and meet
their requirements, they will be more willing to accept this innovative technology and put in

more money to develop it within the company.

Overall, the interviewees selected six out of the eleven CSFs as highly significant to drive
the implementation of BIM initiative in the construction industry. A closer look at these six
CSFs reveals the notable contributions of key stakeholders such as construction
organizations, the governments and even the project teams in the drive to enhance BIM
adoption in the Hong Kong AEC industry. The interviewees highlighted the importance of an
in-house BIM structure and management policy towards domesticating BIM adoption in such
firms before its actual usage in construction projects (Chan, 2014; Saxon, 2013). An in-
house BIM system implies that the activities (design, costing, energy assessment, etc. of
buildings) of every unit in the construction firm is first seamlessly integrated and coordinated
to ensure that the eventual deployment of BIM initiative in a project is carried out without a
hitch.

Also, the interviewees believed that if there are incentives (such as bonuses, etc.) for staff in
learning new technologies like BIM; it is capable of increasing their willingness to hone the
BIM skills. More so, the top management of firms should consider organizing or sponsoring
their staff for BIM training and workshops to ease the learning experience and enhance the
BIM competencies of their staff. Meanwhile, the interviewees believed that the success rate
of BIM projects such as its higher productivity, projects completed on schedule, budget and
with required quality is critical in motivating more clients to adopt the use of BIM in their

projects.
[Insert Table 6]

Cross-synthesis of the survey respondents’ opinions and the interviewees’

perceptions

This study explores the critical success factors (CSFs) for implementing BIM in the Hong
Kong AEC industry. The survey participants identified client’s acceptance with BIM projects,
an organizational structure to support BIM system within the company and financial support
from the government to set up BIM system as the three most significant CSFs for
implementing BIM in Hong Kong. These CSFs relates to the three key project stakeholders
involved in the construction industry, that is, the clients/government, consultants and
contractors. For most projects, the clients seem to have the final say on the contract budget

and the method through which such projects may be undertaken. BIM projects are costlier
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than the conventional ones, although the reaped benefits are numerous at the design,

construction and facility management stages.

A client who had an unpleasant experience with the previous adoption of BIM in their
projects may be unwilling to undertake such form of innovative technology in future projects;
an opinion shared by Kassem et al. (2012). Therefore, it behooves the project team on BIM-
enabled projects to ensure that they delivered such projects to the highest possible
standards and satisfaction demanded by the clients to increase the clients’ acceptance level
of BIM projects. The interviewee from the contractor’s side corroborated this assertion that
project clients will become more inclined to adopt BIM in construction projects if there are

verifiable benefits of such innovative technologies when implemented in their projects.

The need for related construction organizations (i.e. the clients’ organizations, consultants,
contractors or developers) to have a full-fledged BIM department as part of their
organizational structure cannot be over-emphasized (Olawumi and Chan, 2019). The three
interviewees unanimously selected this factor as quite significant to the success of BIM
adoption in Hong Kong, and the same factor also ranked as the second by the survey
respondents as crucial to BIM implementation. Although, some firms in Hong Kong have
established BIM units in their organizations, the level of independence differs from firms to
firms and some firms do not even have BIM personnel at all. Level of independence implies
that the personnel engaged in the BIM department are solely and wholly working in the BIM
unit, and not just deployed to the BIM unit when a project requires their urgent assistance or
advisory service. The benefit of this independence will assist such staff to be adequately
braced and equipped with the current trend of knowledge and application of this innovative
technology. It will also enable and give them sufficient time and freedom to develop a best
practice framework and specialized techniques which would facilitate the ease of utilizing

BIM on their projects.

BIM as a new, modern and innovative technology comes with its attendant high cost of
implementation (Kivits and Furneaux, 2013; Olawumi et al., 2018). These costs are
associated with the BIM software, supporting hardware and operating system, yearly
licenses and even the training of staff to utilize it. Therefore, any financial incentives by the
governments downstream to firms and companies with the intention of utilizing BIM will
facilitate its wider adoption and implementation in Hong Kong or elsewhere. The financial
incentives may come in several forms like tax incentives, bonus credits, loans, access to
subsided technical BIM support among others. The perception was also supported by the
interviewee from the consultant’s side. These financial initiatives and more will certainly

enhance BIM implementation in near future.
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Conclusions

The paper investigated the key issues pertaining to BIM implementation in Hong Kong and
carried out a desktop literature review of BIM implementation in the leading economies of the
world. More so, several factors were identified as critical success factors (CSFs) for BIM
implementation in Hong Kong by a group of empirical survey respondents from the
consultant, contracting and clients’ organizations based in Hong Kong. The five most
significant CSFs included: client’s acceptance with BIM projects, organizational structure to
support BIM system within the company, financial support from the government to set up

BIM system, BIM standards for the industry, and BIM training programmes for staff.

Furthermore, the views of three senior expert interviewees involved in the Hong Kong AEC
industry were gleaned, and they all agree on the factor- organizational structure to support
BIM system within the company, being highly instrumental to the successful implementation
of BIM in Hong Kong. Also, the willingness of staff to learn the innovative technology was
perceived to be important by both the interviewees from the client's and contractor’s
organizations. Other factors suggested by the interviewees encompass: promotion from top
management, financial support from the government to set up BIM system, the
engagement/availability of a professional BIM design team, and client’s acceptance with BIM

projects.

Apart from the suggestions made by the interviewees, there is a need for a change in the
approach to design submission for approval. Also, more encouragement to designers to
adopt this software and the establishment of BIM industry standards, protocols, as well as
legal frameworks are greatly conducive to its adoption. The need for financial support from
the government will be a strong incentive for organizations to launch BIM. However, the
incentive of the initial financial support may not be robust and attractive enough to drive the
company to adopt this technology. Therefore, the government may consider whether it is
feasible to develop a financial assistance scheme to support more for the running cost such

as the free license of BIM software with the limited quota within the limited period of usage.

Areas for future studies may consider examining the critical success factors from the
educational institutes and universities perspectives through a case study approach or
perhaps a holistic review of BIM curriculum development standpoint. It is because BIM
related subjects under different institutes may be offered only optional and so some students

may not be too familiar and well-versed with the BIM development and usage.
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