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Executive Summary
Building information modelling (BIM), a digital technology concept emerged in the 1970s,
has been widely promoted in recent years. While BIM has been increasingly implemented in
some overseas places, its adoption in Hong Kong, especially in the building services
engineering (BSE) field, remains limited. Considering this situation, the Chartered Institution
of Building Services Engineers - Hong Kong Branch (CIBSE-HKB) and the Hong Kong
Institution of Engineers - Building Services Division (HKIE-BSD) jointly took initiative to
collaborate with the Hong Kong Polytechnic University (PolyU) to pursue a research study,
which aims at promoting adoption of BIM in the BSE industry in Hong Kong.
The study, undertaken in three stages over a period of 12 months, commenced on 15 May
2015. According to the presentations of three representative BIM software companies, the
powerful functions of BIM are useful for BSE design and construction, and also operation,
maintenance and management of existing BS installations. A comprehensive literature
review found that worldwide many public bodies have actively taken steps to promote the
use of BIM. In particular, governments of the US, the UK and Singapore have already
mandated the use of BIM in certain types of building projects. Adoption of BIM in Hong Kong,
comparatively, lags behind. Whereas more and more BIM studies have been carried out
around the world, there were no prior studies pinpointing at implementing BIM for BSE.
Benefits of, barriers to as well as measures which are conducive to adoption of BIM, which
were identified from the literature review, were deliberated at a focus group meeting among
15 representatives of various stakeholder groups such as government department,
developer, architect, structural engineer, BSE, surveyor, construction and project managers,
operation and maintenance managers, and facilities managers, etc. The benefits, barriers
and measures shortlisted or introduced on the basis of the meeting discussion were
consolidated for devising a subsequent online survey.
The survey, distributed to members of CIBSE-HKB and HKIE-BSD and those of the
stakeholder groups who participated in the focus group meeting, received a total of 419
responses. Most (74.0%) of the respondents indicated that BIM adoption for BSE in Hong
Kong was in general at a low level under the BIM maturity model - between Level 0 (i.e.
Unmanaged CAD probably 2D, with paper (or electronic paper) as the most likely data
exchange mechanism) and Level 1b (i.e. Managed CAD in 3D format; data managed by
standalone finance and cost management packages with no integration). The majority’s
observations were that BIM was implemented in less than 15% of: design projects (43.9%),
construction projects (44.2%), and O&M works (61.1%). Such findings echo the responses
to the most common length of time of using BIM: “only 1-2 years” by BS designers (37.5%),
“only 1-2 years” by BS contractors (34.1%), and “not at all” by BS O&M professionals
(40.3%).
The two main benefits of BIM adoption towards management and control of BS projects, as
the survey respondents perceived, were “Better quality control” and “Better risk
management”. The perceived top benefits of BIM adoption, in the three sub-divided
dimensions (namely project planning and construction, project coordination and
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engagement, and outcome), were “Better decision making”, “Improved interdisciplinary
communication, coordination and engagement” and “Earlier occupancy” respectively. On the
other hand, the perceived top barriers to BIM adoption, in the four sub-divided dimensions
(information and knowledge, motivation, legal and contractual issues, and exiting culture and
practice), were “No opportunity to use”, “Lack of client demand”, “Lack of legal standards or
specifications to cope with BIM adoption”, and “Widespread of mistakes and errors produced
from using BIM”.
Most importantly, the survey revealed that a range of measures conducive to wider adoption
of BIM for BSE are needed. The top measures corresponding to the five sub-divided groups
are:







Establish data exchange standard and management framework for information
sharing (Group: Knowledge and Information Sharing)
Incentive given by government on the use of BIM (Group: Support)
Set up a BIM object library for BSE components & Develop standardized BSE
legends for better integration with other disciplines (Group: Documentation and
Practice)
Provide training and guidance on the use of BIM (Group: Promotion and Education)
Allow enough time in project programme for BIM model development (Group: Project
Management)

Irrespective of the grouping, the following top 10 conducive measures, classified into two
tiers according to their levels of effectiveness, should be implemented:
Tier 1:
i.
ii.
iii.
iv.
v.

Allow enough time in project programme for BIM model development
Set up a BIM object library for BSE components
Develop standardized BSE legends for better integration with other disciplines
Provide training and guidance on the use of BIM
Incentive given by government on the use of BIM

Tier 2:
vi.
Establish standards, specifications and new forms of contracts for wider use of
BIM
vii.
Develop initiatives to encourage client and stakeholder participation
viii.
Expedite the industry's capacity and capability for the development of BIM
ix.
Promote collaboration with senior management support
x.
Define clearly BIM input and output requirements
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1.

INTRODUCTION
This is the final report for the collaborative research study “Towards Adoption of
Building Information Modelling in Building Services Engineering in Hong Kong”
(hereinafter referred to as “the study”) undertaken jointly by the Chartered Institution
of Building Services Engineers - Hong Kong Branch (CIBSE-HKB), the Hong Kong
Institution of Engineers - Building Services Division (HKIE-BSD) and the Hong Kong
Polytechnic University (PolyU).
The content of this report covers the background, goal and objectives of the study,
the funding and personnel for undertaking the study, the project plan and expected
deliverables, a review of the relevant literature, the method for carrying out the
required research works and the data collection means, as well as the detailed data
analysis and conclusions drawn from the study.

2.

BACKGROUND OF THE STUDY
Building information modelling, or BIM, started to emerge as a concept back in the
1970s. In the ensuing period, the development of BIM was limited. Not until the
beginning of the recent decade, there was a growing trend of implementing BIM in
some overseas places such as the United States (US) and the United Kingdom (UK).
In Hong Kong, so far, the use of BIM in the building industry remains uncommon.
Adoption of BIM in the building services engineering (BSE) field is even scarce.
Given the various benefits of BIM, e.g. 3-dimensional virtual modelling, enhancement
of construction productivity, reduction of rework, etc., there have been calls from BSE
professionals for studying how to increase the take-up rate of BIM. Whereas the
Construction Industry Council has recently issued a roadmap for BIM strategic
implementation in Hong Kong’s construction industry (CIC, 2014), the focus of which
does not pinpoint at building services.
In view of the above circumstances, CIBSE-HKB and HKIE-BSD jointly posed an
initiative for engaging a PolyU’s project team to undertake a research study, the aim
of which being to promote adoption of BIM in the BSE industry in Hong Kong.

3.

GOAL AND OBJECTIVES OF THE STUDY
With an aim of promoting adoption of BIM in the BSE industry in Hong Kong, the
study comprises the following objectives:
a) To identify the key features and capabilities of BIM which are applicable to BSE
b) To review overseas experiences in using BIM for BSE
c) To reveal the current state of BIM applications in BSE in Hong Kong
d) To investigate the barriers to the use of BIM for BSE in Hong Kong
e) To explore measures which are conducive to adoption of BIM in BSE in Hong
Kong
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4.

FUNDING AND PERSONNEL
The total cost of this collaborative project was estimated to be HK$400,000, of which
HK$200,000 is co-sponsored by CIBSE-HKB and HKIE-BSD; PolyU contributes inkind the equivalent time deployment of its staff for HK$200,000. The composition of
the study team is as follows:
a)

Project Leader: Joseph Lai (PolyU)
Project Members*: Roger Ng, Betty Chiu (PolyU)
[*Roger Ng had continued to participate in the study since he left PolyU in Jan 2016.
Betty Chiu left PolyU after the study was completed in May 2016.]

b)

Committee:
Person
Joseph Lai
PL Yuen
Antonio Chan#

Appointed by
PolyU
CIBSE-HKB
HKIE-BSD

[#Antonio Chan acted on behalf of Patrick Cheung (designated by HKIE-BSD).]

In addition, a research assistant has been appointed to help carry out the research
tasks required for the study.
5.

PROJECT PLAN AND DELIVERABLES
The study, involving three stages of work over a period of 12 months, started on 15
May 2015:


Stage 1: Desktop study and data collection design (3 months)
Before embarking on the study, a search of publications in the public domain
provided some reference materials, which are useful for formulating the study
proposal. Upon formal commencement of the study, a further, comprehensive
search and review of relevant literature was carried out. In order to attain the
objectives set forth for the study, both qualitative and quantitative research
methods are needed. The data collection tool for this stage is a questionnaire.
Designed with reference to the literature review findings and inputs from
representatives of CIBSE-HKB and HKIE-BSD, the questionnaire was used in
a focus group meeting in the next stage.



Stage 2: Data Collection and Analysis (6 months)
The focus group meeting was intended for participation by nominated/invited
professionals in the building industry. The way of conducting the meeting was
that, based on the questionnaire and facilitated by the convenor (i.e. the
Project Leader and Project Members), the participants discussed and
exchanged their views on various aspects; for example: usefulness of various
features of BIM to BSE, experiences in using BIM, merits drawn from using
-2-

BIM, difficulties encountered in adopting BIM, and ways for promoting the
implementation of BIM.
Based on the findings from the focus group meeting, the project team
designed a survey questionnaire. Targeting stakeholders of the BSE industry
(e.g. members of CIBSE-HKB and HKIE-BSD) and in order to obtain a large
sample of respondents, this questionnaire was distributed by way of an online
survey.
Data
collected
were
processed
using
appropriate
quantitative/qualitative analysis techniques.


Stage 3: Compilation of Study Results (3 months)
Based on the analysed findings, project reports including an interim report
and the current final report have been written. The final project results will be
shared in a seminar for attendance by BSE stakeholders, including members
of CIBSE-HKB and HKIE-BSD.

In parallel to the research tasks carried out by the study team, the representatives of
CIBSE-HKB and HKIE-BSD have actively discussed and reviewed the progress and
findings of the study. Agendas and minutes of the meetings held between the
representatives and the study team are attached as Appendix A. In addition to
facilitating the distribution of the online survey questionnaire to their members, the
representatives helped in liaising with peer organizations (e.g. professional
institutions) for inviting their members to also participate in the survey.
With its scheduled completion date being 15 May 2016, the study was successfully
completed on time, and the following deliverables have been produced:


Interim Project Report – Showing the progress and initial findings of the study,
this report was prepared six months from the commencement of the study. Its
content includes literature review, research method, data collection design
and preliminary data analysis.



Final Project Report – This report (i.e. the current report) documents all the
research work completed under the study, including not only the finalized
contents of the Interim Project Report but also analysis of all data collected
and conclusions drawn from the study. The content of this Report includes:
key features and capabilities of BIM which are applicable to BSE, a review of
overseas experiences in using BIM for BSE, the current state of BIM
applications in BSE in Hong Kong, barriers to the use of BIM for BSE in Hong
Kong, and measures which are conducive to adoption of BIM in BSE in Hong
Kong.



Seminar – In order to publicise the project outcomes, a seminar will be held
after completion of the project. During this seminar, the project team will
present the research findings.
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6.

Quarterly Progress Updates – In addition to the above deliverables,
throughout the study period the project team has been preparing regular
project updates by way of meeting minutes and email messages to the
representatives of CIBSE-HKB and HKIE-BSD.

LITERATURE REVIEW
The study team has dedicated a considerable amount of time to search various types
of literature such as journal articles, conference papers, guidebooks, survey reports,
etc. which are relevant to the study. The sources of such literature include not only
those in Hong Kong, but also others in overseas places. Shown in the ensuing
subsections are, in relation to BSE, various key features and capabilities of BIM,
benefits of and barriers to adoption of BIM, and overseas experiences in using BIM.

6.1

Key features and capabilities of BIM which are applicable to BSE
A number of companies have developed their software designed specifically to work
in a BIM framework. Companies of three representative BIM software adopted in the
BSE industry of Hong Kong, listed in alphabetical order, are: Autodesk Revit, Bentley
AECOsim Building Designer and Graphisoft ArchiCAD. These three companies were
individually invited to make a presentation to introduce their BIM software. From the
presentations, it was noted that each of these BIM software covers a variety of
functions and they have some common key features and capabilities, which can be
classified into five major aspects, namely (i) virtual modelling, (ii) information of
mechanical, electrical and plumbing systems, (iii) coordination, (iv) standards
support, and (v) ease to use. The following paragraphs describe these five aspects of
the BIM software which are applicable to BSE.
Virtual modelling
Providing virtual information modelling is probably the most significant feature of the
BIM software. BSE professionals can design the building services systems in a 2D or
3D model in the software. In this way, plans, sections and elevations of the model
can easily be viewed. Parametric 2D or 3D schematic symbols are available for users
to create. Users can also define, edit and manage the annotation and labelling of the
2D and 3D symbols. Using the functions in the BIM software, the 3D components can
automatically be resymbolized to 2D presentations. High-end integrated rendering
images and animation of the model can be easily developed. Construction schedules
in conjunction with the applications of project management can also be visualized
using the BIM software.
Information of mechanical, electrical and plumbing systems
The BIM software allows users to design the mechanical, electrical and plumbing
(MEP) systems of a building in a more advanced manner than the conventional
practice. In the BIM software, the mechanical and plumbing components of the
design can be created and modified, the air conditioning and piping system
parameters can be documented, and the circuits, panels and devices of the electrical
-4-

distribution systems can also be defined, scheduled, edited and managed. The BIM
software also has the functions of automated lighting fixture arrangement by matrix,
ceiling grid or construction lines. Zone definitions are given for the emergency
egress, fire protection and public address systems. Besides, a library of tools for air
conditioning and piping system components is provided. Bill of material and quantity
take-offs, equipment and component schedules and reports can also be easily
obtained using the BIM software.
Coordination
Coordination among various systems is always not an easy task for BSE
professionals. The BIM software gives an immediate solution to this problem. It
provides a shared multidisciplinary model for team collaboration and coordination
and allows the integration of the design of all the disciplines to create coordinated
MEP plans, sections and elevations. Interferences across files of multiple disciplines
can be reviewed and managed in the BIM software. It also allows multiple filtering
options such that changes of properties for the partial or complete systems are
available. Room spaces and engineering zones can be highlighted for the design and
for the report. Significant attributes for design, analysis, fabrication, construction and
operations can also easily be obtained. In addition, the BIM software provides the
functions of checking, e.g. wall attribute can be checked instantaneously during the
setup of the model to determine fire damper requirements.
Standards support
The BIM software supports for international CAD standards. It is supportive for the
US and other country-specific component libraries. A wide variety of file formats and
major industry standards are fulfilled by the BIM software, e.g. DGNi, DWGii, DXFiii,
PDF iv , STEP v , IGES vi and IFC vii . The BIM software is also compatible with office
automation tools for further processing and formatting. Besides, subject to users’
demand, they can create, manage, verify and enforce the national, corporate and
project standards in the building model developed in the BIM software.

i

DGN = Design, the name used for CAD file formats supported by Bentley Systems' MicroStation
and Intergraph's Interactive Graphics Design System (IGDS) CAD programs
ii
DWG = Drawing, a proprietary binary file format used for storing two- and three- dimensional
design data and metadata
iii
DXF = Drawing Exchange Format, a CAD data file format developed by Autodesk for enabling
data interoperability between AutoCAD and other programs
iv
PDF = Portable Document Format, a file format used to present documents in a manner
independent of application software, hardware and operating systems
v
STEP = Standard for the Exchange of Product model data, defined in ISO 10303, which can
represent 3D objects in Computer-aided design (CAD) and related information
vi
IGES = Initial Graphics Exchange Specification, a vendor-neutral file format that allows the digital
exchange of information among computer-aided design (CAD) systems
vii
IFC = Industry Foundation Classes, a platform neutral, open file format specification that is not
controlled by a single vendor or group of vendors, intended to describe building and construction
industry data
-5-

Ease to use
The BIM software is well known for their user friendly features. It provides links for
users to access in convenience to component product manufacturers. Users can
create control keys or use specific tools to place components in the model in an
automatically or manually way. They can also store the “most recently used” input
and create custom components with VBA viii scripts and XML ix to facilitate the
operation of the software. Besides, the BIM software allows customizable interface
and workspaces to suit user design workflow. Connectivity intelligence is also
equipped in the BIM software for system sizing, joining and re-healing for rapid
design changes. Global edition can be applied to the entire system of the model as
well. More importantly, the software fully supports the other software of the same
brand such that the capability of the software can be extend to a further higher level.
The above common key features and capabilities of the typical BIM software greatly
help BSE professionals to design, construct, operate and manage the BSE systems
and equipment in a building.
6.2

Adoption of BIM: benefits and barriers
Benefits of Implementation of BIM for BSE
Over the years, a significant number of studies on BIM have been carried out. Most
of them are conclusive in agreeing that BIM adoption can bring multiple benefits to
the architecture, engineering and construction (AEC) industry. These benefits are
listed as follows, and they are potentially applicable to the BSE sector.
a) Better cost management
BIM can provide better cost management for all project stakeholders. For
example, client can obtain cost saving benefit by using BIM to check for
structural, architectural and building services clashes so as to reduce the
number of rework and requirement changes (Bryde et al., 2013; CIC, 2014).
As a result of fewer changes, the likelihood of claims, and the time and cost
that a client may spend on litigation could be reduced. Architects, engineers,
quantity surveyors and contractors can also attain cost benefit from BIM
through achieving greater certainty in outcomes that can be better estimated
through better utilization. BIM can also help to provide more predictable cost
performance for the project and the life cycle costs are also better understood
through better visualization (BIM Task Group, 2013; Boktor et al., 2014;
McGraw Hill Construction, 2014).
b) Better time management

viii

VBA = Visual Basic for Applications, an implementation of Microsoft's event-driven programming
language, Visual Basic 6, and its associated integrated development environment (IDE)
ix
XML = Extensible Markup Language , a markup language that defines a set of rules for encoding
documents in a format which is both human-readable and machine-readable
-6-

A BIM model can instantly update the project schedule when modifications
are made to the design (CIC, 2014). By using the integrated BIM model to
visualize, explore and analyse the impact of changes, the project
stakeholders can have better monitoring to the change in scope and progress
of the whole project (CIC, 2014; Guo et al., 2014; Hanna et al.. 2013; Hanna
et al., 2014; McGraw Hill Construction, 2014).
c) Better project management
Construction with input from many disciplines and project interfaces is a
challenge. BIM can help each party to better understand the built environment
and facilitate clash resolution among different stakeholders before
construction work commences (Hanna et al., 2013; Hanna et al., 2014). BIM
systems having model production enables the construction sequence to be
simulated prior to construction, which also facilitates activity programming for
project management (Bryde et al., 2013; CIC, 2014).
d) Better risk management
BIM increases the surety of investment and decision-making by reducing the
need to review different datasets at different stages, and improving
visualization with respect to clarity, confidence and risk management (Bryde
et al., 2013; CIC, 2014). Financial risk is also reduced through better
information flow and transparency.
e) Better safety management
BIM provides previews of the site planning and construction works, assists
with the development of a method statement and enhances the
understanding of construction safety issues that may arise (CIC, 2014;
McGraw Hill Construction, 2014).
f)

Better quality control
As a project moves into the construction phase, the depth of information
contained within the n-D BIM model improves the contractor’s ability to
understand the design details and resolve problems (Bryde et al., 2013). It
also enables engineers to check the work against the specification and
validate any anomalies. The integrated single model promotes continuous
review and facilities better quality control by streamlining the information flow
between engineers and contractors (CIC, 2014).

g) Better security
BIM can assist owners to better plan for security control during construction
through early identification of the adequacy of relevant equipment provided in
the construction site (CIC, 2014; McGraw Hill Construction, 2014).
h) Better decision making
BIM’s visualization capabilities show what different options look like, not only
upon completion but before and during the works. Visual representations can
help to enhance project stakeholders to understand the design details,
-7-

resolve problems and aid decision-making (CIC, 2014).
i)

Better visualization of design and construction process
BIM enables better storage of all design data within the n-D model (Chan,
2014). 2D plans and drawings can be semi-automatically generated from this
model. More in-depth information can also be stored in the n-D BIM model.
BIM is also able to show what different options look like, not only upon
completion but before and during the works (Hanna et al., 2013; Hanna et al.,
2014). The visual representation can help project participants to better
understand the design and construction process (Boktor et al., 2014; Chan,
2014; Guo et al., 2014).

j)

Better design and drawing
With BIM, project proposals can be rigorously analysed, simulations can be
performed quickly and performance can be benchmarked, enabling improved
and innovative solutions (Chan, 2014; CIC, 2014). In essence, A BIM-based
drawing production process can also ensure consistency among a project’s
many plans and drawings. Using BIM in the design phase can also help to
monitor requirement changes and design changes throughout the design
process (Hanna et al., 2013; Hanna et al., 2014).

k) Better assembly of data and information
BIM can help the project stakeholders to develop a multi-dimensional picture
that contains timely information related to a construction project. With
consistent and standardized exchange of information, BIM can reduce the
information lost during handover from designer to contractor (British
Standards Institution, 2010; CIC, 2014).
l)

Improved quantity take off and tendering
When BIM is correctly aligned with the method of measurements, the
programme can generate the necessary quantity of materials for
measurement purpose (Boktor et al., 2014; British Standards Institution,
2010).

m) Improved construction workflow and method
BIM provides previews of the site planning and construction works, assists
with the development of a method statement, which facilitates the
enhancement of construction sequence and method (CIC, 2014; McGraw Hill
Construction, 2014).
n) Improved interdisciplinary communication, coordination and engagement
BIM enables significant improvements in inter-disciplinary coordination and
communication through the use of consistent and standardized information,
which also leads to a reduction in errors and fewer coordination-based
changes during construction (CIC, 2014; McGraw Hill Construction, 2014).
The improvements in communication with visual assessments at the planning
and design stage can also help to facilitate third party and public engagement
-8-

for the project.
o) Enhanced value of different discipline
Some construction professionals are concerned that their discipline may lose
its value in a construction project that has adopted BIM. In fact, BIM may help
the professionals to execute labour intensive work (e.g. CAD drafting, quantity
measurement), thereby freeing participants to focus on value-added work and
activities (Sebastian, 2011; CIC, 2014).
p) Better lifecycle asset management and performance
An accurate BIM model captures the requirements, design, construction and
operational information etc. that is used for lifecycle facilities management of
the building (CIC, 2014). It can also be updated to reflect additions,
alterations and modernizations as needed. Through more detailed asset and
life cycle planning, lifecycle costs are better understood and performance is
more predictable (BIM Task Group, 2013; Boktor et al., 2014).
q) Earlier occupancy
By utilizing BIM, the efficiency of construction can be improved and hence
earlier use of the building can be achieved (ASHARE, 2009; CIC, 2014).
r) Improved environmental performance and promote sustainability
Based on its robust platform for analysis, BIM promotes sustainability. Using a
BIM model and simulation programme, a full 3D energy consumption analysis
can be performed with a short lead time compared to the long lead time
required to produce a traditional 2D model (ASHARE, 2009; BIM Task Group,
2013; British Standards Institution, 2010; CIC, 2014).
s) Improved productivity and business outcomes
With early and collaborative decision making among project participants and
a clearer link between design decisions and cost implications are developed
through BIM adoption, the client are able to attain better productivity and
business outcomes for the company (CIC, 2014; McGraw Hill Construction,
2014).
t)

Better customer service
By improving communication and understanding of the clients’ needs for the
project at the at the planning and design stage, BIM can help the construction
professionals and contractors to provide better service to the client (CIC,
2014).

u) Improved stakeholder and public engagement
BIM improves a project team’s ability to present the specifics of a design and
their intentions to stakeholders and the public, for example, aesthetics, air
flow impact, visual impact, traffic impact, sunlight and shadow, etc. Proposals
can be better understood by the public through accurate visualizations (Chan,
2014; CIC, 2014).
-9-

v) Creation of a forward thinking platform
With BIM, project proposals can be simulated. BIM “pre-builds” a project,
allowing problems to be addressed as and when found throughout the design
process (CIC, 2014).
Barriers to Implementation of BIM for BSE
Although many benefits can be gained by implementation of BIM, the pace of
adoption of BIM is still slow. This happens because most of companies are struggling
to overcome the challenges of BIM implementation. Barriers in adopting BIM in the
AEC industry are summarized as follows:
a) IT infrastructure and software related problem
Although all the BIM software vendors provide supporting to their customers,
existing BIM software in terms of technology could not fulfil some specific
design and construction requirements. There is a lack of a common standard
and protocol for data interoperability and data management of which BIM
models cannot be efficiently shared between different disciplines (BIM Task
Group, 2013; CIC, 2014). Current BIM software does not support direct and
straightforward cross-platform data exchange but functions as a standalone
application. The lack of a process to ensure that all disciplines in a project
work from the same data and meet the same standards, requirements and
protocols restrict the BIM adoption in the construction industry (RICS, 2011).
b) Project participants related issues
Project participants may not appreciate the value of collaboration and may not
understand the importance of different parties working together on the same
project throughout its duration (Boktor et al. 2014; CIC, 2014). Some
participants are even concerned that their discipline may lose its value in a
construction project that has adopted BIM (RICS, 2011).
c) Lack of client demand
Adopting BIM incurs the client to pay more professional fees to the design
professionals as the time and effort spent by the professionals is more (RICS,
2011). It is difficult to change the mind-set of private clients within a short
period of time by expecting them to pay more for the professional fees.
Private clients will demand BIM in their project design and construction when
they realized the benefits of BIM (Love et al., 2013; Chan, 2014).
d) Lack of training or education
Although there is a wide range of BIM short courses offering in the market,
the quality of these BIM courses varies considerably as no clear BIM
guidelines are available for institutions to follow (RICS, 2011). Moreover, BIM
training is neither standardized nor mandatory in the sub-degree and
undergraduate construction-related degree programmes offered by the local
universities. This situation explains why more proper education and training is
required to accelerate the update of BIM in the construction industry (Chan,
-10-

2014).
e) Lack of studies / evidence to quantify the value of BIM
In whole-life terms, BIM offers a cost-effective engineering solution at an
affordable level of capital investment. BIM minimizes management costs,
reduces delivery times, cuts waste across processes and lowers the cost of
in-service management. However, there is a lack of local studies to quantify
the exact local benefits and value of BIM, which also affects the industry to
adopt BIM (Burcin and Kensek, 2010).
f)

Lack of government support
It is very important that the government should encourage the use of BIM.
Government support is strongly related to the ambitious of BIM
implementation in the construction industry (Chan, 2011; RICS, 2011).

g) Lack of legal standards or specification to cope with BIM adoption
There is a lack of relevant contract terms and legal standards that reflect the
changes in data ownership, confidential information, risk allocation, and
procurement practices that will be affected by the adoption of BIM (BIM Task
Group, 2013; Chan, 2014; CIC, 2014; RICS, 2011).
h) Lack of new or amended form of contract
Currently, standard contracts clearly define and allocate the responsibilities
and risks among contracting parties (RICS, 2011). Prior to BIM adoption,
there is a need to review existing contract provisions so as to ensure the
responsibilities and risks among contracting parties can be properly reflected.
(Chan, 2014; CIC, 2014).
i)

Widespread of mistakes and errors produced
BIM modelling differs from current practices, where documentation is printed
and shared and details are replicated as information passes through different
stakeholders, from design to construction and also facility management.
BIM’s integrated concept blurs the accuracy and control of data entered into
the model of which an error will be propagated among stakeholders if a
mistake is produced (Chan, 2014).

j)

Timing issues
Most construction projects have a tight design schedule and intensive
construction period in terms of return on investment philosophy (BIM Task
Group, 2013). Adopting BIM may also shift the pressure of completion in
advance to design stage. However, design consultants cannot avoid the
uncertainty of design changes according to clients’ requests. This not only
increases the difficulties for design consultants to reduce time on project
documentation, but may also contribute to delay in the construction phase.
The delay in construction may also impede the BIM utilities (BIM Task Group,
2013).
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k) Investment and costing issues
Investment on BIM is strongly related to high level management commitments
as adopting BIM incurs initial investment costs related to management and
administrative processes, including staff time, hardware, software and training
(Azhar and Cochran, 2009; Hanna et al., 2013; Hanna et al., 2014).
l)

Too new and complicated for use
Although ease of use of BIM software is improved very fast in recent years,
adopting BIM is still difficult for certain design professionals as they are
educated and trained in the conventional 2D CAD environment and do not
know much about BIM (Azhar and Cochran, 2009; Chan, 2014). Some
complex geometrics require design professionals to know some programing
knowledge. This increases the difficulties for design professionals to learn
BIM software especially when they are too busy with their existing job duties.

m) No opportunity to use
In the construction industry, due to tight design schedule and intensive
construction period, design and construction companies normally will not
consider adoption of BIM in their projects until it is required by their clients or
project owners (Azhar and Cochran, 2009). In this situation, there is no
opportunity for BIM to be used by the construction professionals.
6.3

Overseas experiences in using BIM for BSE
The global construction industry has already entered a new era with increasing
awareness of BIM. Government bodies of a number of countries are working on the
enablement of BIM adoption while others have even set up a roadmap for full
adoption of BIM. A summary of the initiatives for BIM adoption in various countries is
presented in Table 1.
Table 1

Global trend of initiatives for BIM Implementation

Place

Driving
Authority

Action and Status

American Institute of
Architects (2016),
General Services 2003: The Public Buildings Service (PBS)
Cheng and Lu
Administration
Office of GSA established the National 3D-4D(2015), CIC (2014),
(GSA)
BIM Program.
Department of
2007: GSA is a pioneer in BIM implementation
Veterans Affairs
and research. It has published BIM guidelines
(2016),
for submission for government projects. It has
General Services
required mandatory BIM submission for
Administration
government projects since 2006.
National Public Sector:

United States
of America
(USA)

References
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Place

Driving
Authority

Action and Status

References

The United States
Army Corps of
Engineers
(USACE)

2006: The USACE released “A Road Map for
Implementation To Support MILCON
Transformation and Civil Works Projects”, in
which USACE announced the vision to be a
leader in using BIM and set six goals for BIM
implementation.
2012: a new “Roadmap for Lifecycle BIM” was
released by USACE for BIM use in military
construction and civil works projects. A
CAD/BIM Technology Center was set up by
USACE to explore new CAD and BIM
technologies and provide BIM training for the
Department of Defense.

(2016), National
Institute of Standards
and Technology
(2016), Office of the
State Architect
(2016)

National Institute
of Building
Science (NIBS)

2007: The NIBS established the project
committee to develop national BIM standards
and to discuss the possibility of incorporating
BIM into college curricula. 2014: NIBS
presented its first course – “The Introduction
to COBie” – on the Institute’s newly launched
Building Sciences Online.
2015: The “NBIMS-USTM Version 3.0”
standard is released, which covers the full life
cycle of buildings—from planning and design
through construction and operations.

Department of
Veterans Affairs

2009: The Department of Veterans Affairs
mandated BIM for all major construction and
renovation projects (over $10M). A projectoriented BIM guide – “VA BIM Guide” is also
published in 2010 to introduce BIM
management plan and modeling
methodologies.

National Institute
of Standards and
Technology
(NIST) and the
Association of
General
Contractors
(AGC)

2010: Both NIST and AGC published
guidelines for guiding in information handover
between parties and helping contractors
understand how to get started with BIM
technology respectively.

State of
Wisconsin

State-wide:
2009: The Division of Facilities Development
(DFD) in the State of Wisconsin released “BIM
Guideline and Standard for Architects and
Engineers”, which was required to adoption for
most projects in the Division.
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Place

Driving
Authority

Action and Status

State of Ohio

2011: The State of Ohio BIM Protocol was
released to serve as the foundation for BIM
use and to provide the structure for BIM
implementation in the State of Ohio.

State of
Tennessee Office
of the State
Architect (TN
OSA)

2013: The TN OSA established the first
version of BIM Requirements for the
consistent management of BIM on state
building projects.

New York City

City-wide:
2012: The NYC Department of Design +
Construction (DDC) published a city-wide BIM
Guide in July 2012.
2013: NYC School Construction Authority
(SCA) and NYC Department of Buildings
(NYC DOB) joined in releasing their own BIM
Guidelines.

United
The Cabinet
Kingdom (UK) Office of
Government
Construction
Board

2007: The Office has developed the British
Standard BS1192: Collaborative Production of
Architectural, Engineering and Construction
Information. Code of Practice.
2012: The Office has addressed BIM as one
of the key innovation in UK construction
industry and developed a five-year plan for
BIM implementation in 2012.
The Office has published several BIM
Standards to facilitate the use of BIM.
The UK Government has required the use
Level 2 BIM for all public procured projects by
2016.

Construction
Industry Council
(CIC)

2013: The CIC in the UK and BIM Task Group
of the Office co-produced two BIM guidelines
in response to the United Kingdom
government’s 2016 goals for adoption of Level
2 BIM in public projects.

British Standards
Institution (BSI)

2007: The BSI started to release several
standards for digital definition and exchange
of life cycle information within the construction
industry.
2010: Jointly published with the Construction
Project Information Committee (CPIC) in 2010
a guide “Building Information Management – A
Standard Framework and Guide to BS 1192”.

-14-

References

BIM Task Group
(2013), British
Standards Institution
(2010), CIC (2014),
Cheng and Lu (2015)

Place

Driving
Authority

Action and Status

References

The Chartered
Institution of
Building Services
Engineers
(CIBSE)

2011: The CIBSE set up the BIM Steering
Group to work closely with the industry and
other government bodies (such as the UK
Government’s BIM Task Group, BIM4FM
group etc.) to deliver non-proprietary BIM
solutions. The Group has developed the
BIMTalk.co.uk website that aims to provide a
regularly reviewed and updated source of
information and links on BIM.

CIBSE (2016a;
2016b)

2014: The CIBSE released for industry
consultation the first eight Product Data
Templates (PDTs), which are to help simplify
and accelerate the introduction of product data
from manufacturers into BIM environments.
Establishment of PDTs for other BS products
has been in progress.
Finland

Norway

Senate Properties 2007: The state property agency, Senate
Properties, has been greatly involved in BIM
technology and has required the use of BIM
for its projects since 2007.
The property agency set up the first BIM
guideline in 2007 and the second in 2012
respectively.

Cheng and Lu
(2015), CIC (2014),
Senate Properties
(2016)

Finnish Concrete
Association

2012: Following the publication of the
Common BIM (COBIM) requirements by the
Finnish government, the Association was
preparing BIM guidelines for concrete
structures.

Norwegian
government

From 2008, the Norwegian government bodies Cheng and Lu
started drafting and releasing their BIM
(2015), CIC (2014)
standards.
In 2010, the Norwegian government stated its
commitment to BIM adoption. BIM is
compulsory for state projects.

Norwegian
Directorate of
Public
Construction and
Property
(Statsbygg)

2008: Statsbygg first drafted a BIM manual
“Statsbygg Building Information Modeling
Manual (SBM)” in 2008 and the latest version
was released in 2013.
2010: Statsbygg required IFC-compatible BIM
for all new building projects.

Norwegian Home The Norwegian Home Builder’s Association
Builder’s
released its first BIM Manual in 2011 and a
Association
second manual in 2012.
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Place

Driving
Authority

Action and Status

References

Denmark

Denmark
Government

2007: The government initiated the Digital
Construction project, which aims to provide
requirements for BIM in governmental
projects.

Cheng and Lu
(2015), CIC (2014)

National Agency 2007: The National Agency for Enterprise and
for Enterprise and Construction released four sets of guidelines
Construction
for working with 3D CAD/BIM applications.
Sweden

Netherlands

Singapore

OpenBIM
organization

Sweden:
2009: The organization was launched to
establish BIM standards in Sweden.

Swedish
Transportation
Administration
(STA)

The STA stated in late 2013 that they would
use BIM step by step in the next few years.
The STA also envisioned that all investment
projects should start to use BIM from 2015.

Rijkswaterstaat
(RWS)

2012: RWS, the Dutch Directorate General for Cheng and Lu
Public Works and Water Management, a part (2015), CIC (2014)
of the Dutch Ministry of Infrastructure and the
Environment, set a 2012-2014 BIM- program
with a budget of 12 million euro to involve
research institutes and stakeholders in
developing BIM for RWS and the Netherlands.

Rijksgebouwendi
enst (Rgd)

2011: Another government agency
(Government Buildings Agency, Rgd)
mandated that BIM should be used in building
projects with 7,000,000 square meters.
Rgd drafted and released the first version of
the BIM Standard in July 2012 and the second
version in early 2013.

Building &
Construction
Authority (BCA)

The Office has accepted BIM submission for
regulatory approval via the online Construction
Real Estate NETwork CORENET system. It
has also provided funding support for
organizations which are willing to implement
BIM.
2010: BCA implemented the BIM roadmap.
It requires mandatory BIM submission for new
building projects larger than 5000 square
meters by 2015.
The Center for Construction IT (CCIT) was
established by BCA in 2010 to help key
agencies and construction firms to start using
BIM.
2015: 80% of the industry were using BIM and
BIM e-submission
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Cheng and Lu
(2015), CIC (2014)

Building and
Construction
Authority (2016),
Cheng and Lu
(2015), CIC (2014),
Fatt (2012)

Place

Driving
Authority

Action and Status

References

South Korea

Ministry of Land,
Transport &
Maritime Affairs
(MLTM)

2009: MLTM started to fund BIM R&D
projects, including SEUMTER (Building
Permission System) Project and some Open
BIM based research projects such as the
Open BIM Information Environment
Technology for the Super-tall Buildings
Project, and established open BIM based
Building Design Environment for Improving
Design Productivity.
2009: MLTM launched and funded the
National Architectural BIM Guide Project.
2012: MLTM released a BIM implementation
roadmap, stating that they would implement
BIM in three to four major construction
projects and use 4D BIM in all major
construction projects in the period of 20122015. MLTM also hoped that all public facility
projects would use BIM by 2016.

Kim (2012), Lee and
Cho (2011), Lee
(2014), Solibri (2010)

Public
Procurement
Service (PPS)

2010: PPS issued Guideline V1.0:
Architectural BIM Guide.
2011: PPS issued Guideline V1.2: BIM Cost
Management Guide. PPS established a BIM
program and set a goal that by 2013-2015
BIM would be applied on all turnkey projects
valued at over US$50 million and that BIM
would be compulsory for all public projects by
2016. PPS also set and funded a BIM R&D
project – Cost Management Consulting in
2011 to save cost and boost Green
Construction in public areas by using BIM for
ensure energy efficiency analysis, simulation,
and model based quantity takeoffs.
2014: PPS started to develop BIM Guide V2.0.

Land and
Housing (LH)

2012: LH issued the BIM Design Guide.

Korea Institute of
Construction and
Transportation
Technology
Evaluation and
Planning
(KICTEP)

2011: KICTEP issued the Virtual Construction
Project: BIM Guide.
2013: KICTEP issued the BIM Standard
Development and Application for Super Tall
Buildings.

Korea Institute of
Construction
Technology
(KICT)

2011: KICT issued the National Level Built
Environment BIM Guidance Development.
2012: KICT issued the BIM Guide for
Modeling FM Information V1.0.
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Place

Middle East

Driving
Authority

Action and Status

Ministry of
National
Defenses (MND

2014: MND started to develop MND BIM
Guideline V1.0

Korea Power
eXchange (KPX)

2010: KPX organized a design competition for
their Head Office Construction Using the first
ever published BIM Guideline in Korea

Gulf Cooperation
Council

2015: The governments of some Middle East
countries such as Qatar, Jordan and UAE are
building up a regional BIM hub community for
BIM standards adoption.

Dubai Muncipality 2013: Dubai Municipality mandated BIM
through circular (196) which pertained to the
application of “the first stage of CIM in the
construction and mechanical parts on
buildings and facilities above 40 floors, with an
area larger than 300 thousand square feet,
with special usage, or requested on behalf of
a foreign office.
2015: Dubai Municipality decided to expand
the use of BIM through circular 207 in the
architectural and mechanical works for
buildings above 20 floors, with an area larger
than 200 thousand square feet, with special
usage, of government projects, or requested
from a foreign office.
Qatar National
Research Fund

2013: Qatar Foundation under the Qatar
National Research Fund gave grant to fund
research work into BIM and investigate how it
can be used to improve construction
processes in the Middle East state.

Jordan Ministry of 2011: A forum to promote BIM was established
Public Works and following the signing of an agreement by
Housing (MPWH) MPWH and the Jordan Engineers’
Association, in association with
buildingSMART and BIM Journal.
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References

AEC News (2015),
Construction Week
Online (2015),
Teesside University
(2013), Construction
Week Online (2011)

Place

Driving
Authority

Action and Status

References

Mainland
China

Ministry of
Housing, Urban,
and Rural
Development

2012: BIM topics and a BIM framework were
included as part of the National 12th Five Year
Plan (2011 – 2015).
The Ministry set the goal of disseminating BIM
within the next five years and encouraged
enterprises to use BIM for different
applications.
2012: The Ministry started to develop two
BIM-related national standards: Deliver
Standard of Building Design – Information
Modeling and Standard for Classification and
Coding of Building Constructions Design
Information Model.
2014: The draft versions of the two standards
were released for public review. It facilitates
the usage of BIM in the Architecture,
Engineering and Construction Industry and
promotes the utilization of BIM in various
phases of building life.

Mahdjoubi et al.
(2015), CIBSDR
(2014a), CIBSDR
(2014b), BJEDA
(2013), Shanghai
Government (2015)

Beijing
Exploration and
Design
Association

2013: Beijing released its own BIM standard:
BIM Design Standard for Civil Building.

Shanghai
Government

2015: Shanghai released its BIM Application
Standard.

Hong Kong

Housing Authority 2006: HA adopted BIM technology in over 19
(HA)
public housing projects and prepared their inhouse BIM standards, user guide, library
component design guide and references,
where their standards are the first set of BIM
standards that are widely accepted in Hong
Kong AEC industry.
2009: HA set a target to apply BIM in all new
projects by 2014.
Architectural
Services
Department
(ArchSD)

2013: ArchSD established a BIM Development
Unit, provided BIM-related training courses for
their own staff, and utilized BIM in two pilot
projects.

MTR Corporation 2009: MTR applied BIM in its Express Rail
Link (XRL) West Kowloon Terminus project.
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HA (2009), Collins
(2013), CIC (2014),
CIC (2015), HKIBIM
(2011)

Place

Driving
Authority

Action and Status

Construction
Industry Council
(CIC)

2013: CIC established a BIM Working Group
to develop a roadmap for BIM implementation
and be responsible for the development of the
CIC BIM standards. The Working Group
released a BIM adoption roadmap for the local
construction industry in the same year.
2014: CIC organized various seminars and
promotion activities on BIM and named the
year as “The BIM Year”. CIC launched the BIM
Excellence Awards to recognize the parties
who made contributions on the local BIM
adoption.
2015: CIC released the first complete version
of the draft CIC BIM Standards for public
review.

Hong Kong
Institute of
Building
Information
Modeling
(HKIBIM)

2009: HKIBIM was established.
2011: HKIBIM developed a BIM standard, BIM
Project Specification Rev 3.0 to define BIM
scope, project participants’ responsibilities and
deliverables requirements.

buildingSMART
Hong Kong

2013: buildingSMART Hong Kong was
inaugurated and started to organized
seminars to educate local industry on BIM.

References

Although many public organizations have provided strong support and various means
such as establishing standards, specifications, etc. for BIM adoption in building
projects, the use of BIM, in particular for BSE, remains limited. Nevertheless, some
governments have started to impose statutory requirements on the implementation of
BIM. Notable examples include: BIM submissions for government projects in the US
have been made mandatory since 2006; in Singapore BIM submissions for new
building projects larger than 5000 square meters have been made mandatory since
2015; and the UK government has required the use of Level 2 BIM for all public
procured projects by 2016.
Besides, only a limited number of studies have focused on the BIM adoption in the
BSE sector. For instance, Hanna et al. (2014) examined the extent of BIM
adoptability in the U.S. electrical construction industry and found that 70% of the
medium to large electrical companies were BIM users. The implementation has
increased 2.5-fold in five years, as compared with the results in Azhar and Cochran
(2009). Hanna et al. (2014) also found that electrical contractors are relatively
experienced in using BIM, as 76% have had at least three years of experience using
BIM. Though the majority of respondents (61%) considered that they were at the
advanced level of using BIM, nearly 80% of the respondents also believe they have
more to learn from BIM implementation. Boktor et al. (2004) highlighted the state of
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BIM practice in the mechanical construction industry. The results showed that only
39% of Canadian mechanical contractors are implementing BIM, compared to 56% of
the U.S. contractors. 58% of mechanical contractors have less than three years of
BIM experience and consider themselves as beginners in the use of BIM.
To summarize, the above-mentioned studies have provided some insights into the
use of BIM in the BSE sector in the North America. These studies showed that the
overall use of BIM in the BSE sector is limited and that the industry is struggling to
adopt the new technology and process. Meanwhile, the literature review also found
that there were no other previous studies focusing on how to implement BIM in BSE
in Hong Kong.
7.

RESEARCH METHOD AND DATA COLLECTION
Based on the above literature review findings, a questionnaire (sample as shown in
Appendix B) was designed for use in a focus group meeting. As an initial data
collection tool, the questionnaire was meant to solicit views and opinions of focus
group participants on the state of BIM applications in BSE, barriers to the use of BIM
for BSE, and measures which are conducive to adoption of BIM in BSE.
The questionnaire was used to gather both quantitative and qualitative responses
from the participants. It is divided into seven parts, namely “Part A – Participant’s
information”, “Part B – Experience of using BIM and usefulness of BIM”, “Part C –
State of BIM applications in Hong Kong”, “Part D – Benefits of implementation of
BIM”, “Part E – Barriers to implementation of BIM”, “Part F – Measures conducive to
adoption of BIM”, and “Part G – Other opinions”.
Considering the need of collecting opinions of different perspectives related to BSE,
representatives from 16 key stakeholder organizations, as summarized in Table 2,
were invited to join the focus group meeting.
Table 2

Invited focus group participants

Representative from

Perspective

1.

Real Estate Developers Association of Hong Kong

Developer

2.

Hong Kong Institute of Real Estate Administrators

Real estate administrator

3.

Hong Kong Institute of Architects

Architect

4.

Hong Kong Institution of Engineers (Structural
Division)

Structural Engineer

5.

Hong Kong Institution of Engineers (Building Services
Division)

Building services engineer

6.

Chartered Institution of Building Services Engineers
(Hong Kong Branch)

Building services engineer

7.

Hong Kong Institution of Engineers (Building Division)

Construction and project
management

8.

Hong Kong Institute of Surveyors

Surveyor

9.

Association of Consulting Engineers of Hong Kong

Consulting engineers

10. Hong Kong Construction Association
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Contractors

11. Hong Kong Federation of Electrical and Mechanical
Contractors Limited

Contractors (electrical &
mechanical)

12. Hong Kong Institute of Facility Management

Facilities management

13. Building Services Operation and Maintenance
Executives Society

Operation & maintenance

14. Architectural Services Department (HKSAR
Government)

Government (architect)

15. Electrical and Mechanical Services Department
(HKSAR Government)

Government (building services
engineer)

16. Housing Department (HKSAR Government)

Government (housing
development & management)

The schedule of preparation work for the focus group meeting is as below:






6 Aug 2015 (Thur) - Issued invitation letters to focus group target participants
25 Aug 2015 (Tue) - Deadline for return of invitation letters from participants
27 Aug 2015 (Thur) - Project team meeting (shifted for holding on 1 Sep
2015) to discuss work progress and review of preparation for the focus group
meeting
18 Sep 2015 (Fri) - Holding of the focus group meeting

For inviting the target participants to join the focus group meeting, a letter, with a
reply slip attached (Appendix C), was issued to each of the stakeholder
organizations. Upon receipt of the reply slips from the parties who agreed to join the
meeting, the questionnaire and a rundown for the meeting were sent to them. In
doing so, the participants were pre-informed of the contents of the questionnaire and
planned activities, enabling the meeting to be run smoothly. To maximize the
attendance rate of the meeting, a phone call was given to each of the parties to
remind them to attend the meeting.
At the beginning of the focus group meeting, a set of PowerPoint slides (Appendix D)
was used for briefing the participants about the questions and items to be discussed
during the meeting. As planned, the meeting was held according to the rundown
below:
i.

ii.

iii.

iv.
v.

2:00-2:20 p.m. – Start-up
a. Self-introduction (by participants)
b. Introduction of the study team, study background/objectives and
purpose/content of focus group meeting (by facilitator)
2:20-2:50 p.m. – Experience (if any) of using BIM and usefulness of BIM
a. Answering Part B of the questionnaire (by participants)
b. Sharing and exchange of experience/opinion (by participants)
2:50-3:15 p.m. – State of BIM applications in Hong Kong
a. Briefing on BIM Maturity Model (by facilitator)
b. Answering Part C of the questionnaire (by participants)
3:15-3:30 p.m. – Break
3:30-3:55 p.m. – Benefits of implementing BIM
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vi.

vii.

viii.

a. Briefing on benefits (by facilitator)
b. Any other suggestions on benefits (by participants)
c. Answering Part D of the questionnaire (by participants)
3:55-4:20 p.m. – Barriers to implementing BIM
a. Briefing on barriers (by facilitator)
b. Any other suggestions on barriers (by participants)
c. Answering Part E of the questionnaire (by participants)
4:20-4:45 p.m. – Measures conducive to adoption of BIM
a. 3 most salient points about existing measures
b. Briefing on measures (by facilitator)
c. Any other suggestions on measures (by participants)
d. Answering Part F (Q.16) of the questionnaire (by participants)
4:45-5:00 p.m. – Wrap-up
a. Other opinions (by participants)
b. Closing remark (by facilitator)

The findings of the focus group meeting, as presented in the section that follows,
form the basis of designing online questionnaire for the next stage of data collection.
The online questionnaire is intended to gather views and opinions from a large group
of individual stakeholders of BSE in Hong Kong, including those who are members of
CIBSE-HKB and HKIE-BSD as well as other peer organizations.
8.

FOCUS GROUP MEETING
The focus group meeting, held in a conference room at the Hong Kong Polytechnic
University on 18 September 2015, lasted for three hours. In total, 15 representatives
of the following organizations participated in the meeting:
1. Building Services Operation and Maintenance Executives Society - BSOMES
2. Electrical and Mechanical Services Department (HKSAR Government) EMSD
3. Hong Kong Institute of Surveyors - HKIS
4. Hong Kong Institution of Engineers (Building Services Division) - HKIE (BSD)
5. Hong Kong Institution of Engineers (Structural Division) - HKIE (SD)
6. Hong Kong Construction Association – HKCA*
7. Housing Department (HKSAR Government) - HD
8. Hong Kong Federation of Electrical and Mechanical Contractors Limited HKFEMC
9. Hong Kong Institute of Architects - HKIA
10. Architectural Services Department (HKSAR Government) - ArchSD
11. Hong Kong Institution of Engineers (Building Division) - HKIE (BD)
12. Hong Kong Institute of Facility Management - HKIFM
13. Association of Consulting Engineers of Hong Kong - ACEHK
14. Real Estate Developers Association of Hong Kong - REDA
(*Two representatives of HKCA attended the meeting.)
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BSE contractors, facilities managers and O&M personnel. All the participants have
been working in the building industry for 5 to 45 years.
Part B – Experience of using BIM and usefulness of BIM
Since the participants in the focus group meeting were all experienced professionals
in the building industry, whether they had the experience of working on projects that
use BIM might provide some implications on the current situation of the use of BIM in
the industry. Question 1, which was a “Yes/No” question, was raised in Part B of the
questionnaire for this reason. 12 participants (80%) replied “Yes” while only 3
participants (20%) answered “No”. The participants who had the experience of
working on projects that use BIM were further asked to respond to an open-ended
question to pinpoint the key issues of the most representative project that they
involved in. The feedback showed that the projects in which these participants took
part and BIM was adopted covered commercial, residential, institutional, municipal,
and complex and multi-purpose buildings in Hong Kong, mainland China as well as
other regions in Asia. Some of their responses about the stage, nature and extent of
the BIM application are quoted as below:
“BIM is being used in a public housing development at the design stage. From the
BSE perspective, BIM is used for clash analysis and sun shading analysis on PV
panels.” – Participant A
“Tender stage of new residential, commercial and governmental projects: BIM is used
to present the planned construction sequence; Construction stage of commercial
buildings: BIM is used to prepare BSE construction drawings, which require updating
from time to time mainly for future maintenance.” – Participant B
The results of Question 1 revealed that the majority of the participants in the focus
group meeting had experience of working on projects that use BIM. It sounds that
BIM is gaining its popularity in the projects at present. Interest is aroused how the
building industry views on the value of adopting BIM in the projects. Question 2 was
an open-ended question used to make known the participants’ most noticeable
issues, which could be up or down side, about the use of BIM. Based on the
individual’s experience or knowledge, each participant was asked to point out three
most significant factors of the usefulness of BIM. Some of their comments were very
much alike in meaning, such as
a) “Clash detection/analysis” and “Spatial/combined services coordination”
b) “Visualization” and “Better presentation of idea”
Their responses were examined by the basic thematic analysis. Similar responses
obtained from this question were grouped and rephrased to interpret the common
themes brought out by the participants. For instance, the above two comments could
be rewritten as “improvements in interdisciplinary communication, coordination and
engagement” and “better visualization of design and construction process”
respectively. The salient points about the usefulness of BIM that appeared more than
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or equal to three times among the participants’ answers are tabulated in Table 3. It
was observed from the feedback that the negative issues of using BIM were
outnumbered by the desirable points.
Table 3

Salient points about the usefulness of BIM most frequently identified by the
participants

Salient point

Frequency

Better project management

10

Improvements in interdisciplinary communication, coordination and
engagement

10

Better visualization of design and construction process

7

Better design and drawing

6

Better cost management

4

Improve construction workflow and method

4

Best time management

3

Better quality control

3

Better decision making

3

Better assembly of data and information

3

Too new and complicated to use

3

Part C – State of BIM applications in Hong Kong
In the previous part, it was realized that most of the participants in the focus group
meeting had the experience of working on projects that use BIM and a list of points
were identified to be important in the usefulness of BIM in building projects. In Part C,
the state of BIM applications in Hong Kong was studied. Questions were asked from
different angles. Answers to these questions were pieced together to paint the whole
picture of the situation of using BIM in the local building industry. The levels of BIM
commonly used for the various professions of building industry in Hong Kong were
firstly investigated.
In the UK BIM Working Party’s report, BIM maturity is classified into four levels,
namely Levels 0, 1, 2 and 3. The maturity model of BIM was provided in the
questionnaire for the participants to make reference to. In the questionnaire of the
focus group meeting, in order to study the situation of using BIM in Hong Kong in a
more precise manner, Level 1 was further broken down into Levels 1a and 1b,
subject to the format of the managed CAD, such that:
Level 0: Unmanaged CAD, probably 2D, with paper (or electronic paper) as
the most likely data exchange mechanism.
Level 1a: Managed CAD in 2D format using BS1192: 2007, the British
Standard concerning the management of construction information, with a
collaboration tool providing a common data environment, possibly some
standard data structures and formats. Commercial data managed by
standalone finance and cost management packages with no integration.
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Level 1b: Managed CAD in 3D format using BS1192: 2007, the British
Standard concerning the management of construction information, with a
collaboration tool providing a common data environment, possibly some
standard data structures and formats. Commercial data managed by
standalone finance and cost management packages with no integration.
Level 2: Managed 3D environment held in separate discipline BIM tools with
attached data. Commercial data managed by an enterprise resource planning
(ERP) system. Integration on the basis of proprietary interfaces or bespoke
middleware could be regarded as “pBIM” (proprietary BIM). The approach
may use 4D programme data and 5D cost elements as well as feeding
operational systems.
Level 3: Fully open process and data integration enabled by web services
compliant with emerging IFC/IFD standards, managed by a collaborative
model server. Could be regarded as “iBIM” (integrated BIM), potentially
employing concurrent engineering processes.
The meaning of the above BIM maturity model was clearly explained to all the
participants in the focus group meeting. Each participant was invited to give opinions
based on his observation about the current levels of BIM adoption for architecture,
structural engineering, BSE or surveying in the multiple choice questions 3 to 6
respectively. Figure 2 shows the results to these questions. It was found that the
participants had rather diverse views on the current levels of BIM adoption for the
four major professions in the local building industry.
As for architecture and structural engineering, one-third of the participants (33%)
perceived that the maturity of BIM of these two professions remains at Levels 0 or
1a. From the viewpoints of these participants, up to now architects and structural
engineers are still using 2D CAD, managed or unmanaged, as a data sharing
platform. More participants (50%) believed that the maturity of BIM in architecture
and structural engineering has reached Levels 1b or 2. It implied that using 3D
drawings for construction data management has started to become a usual working
process in the industry among the architects and structural engineers. Some
pioneers of these two professions have appeared to apply more tools in BIM, like 4D
programme data and 5D cost elements, for managing the various aspects of their
projects.
As for BSE, two-thirds of the participants (67%) commented that its adoption of BIM
is still staying at Levels 0 or 1a. These participants believed that most of building
services engineers continue using 2D CAD as the major means for data exchange.
One-fifth of the participants (20%) noticed that the adoption of BIM for current BSE
has stepped into Level 1b, where 3D CAD has started to become a common data
management tool. Not many participants (13%) praised the mature adoption of BIM
for BSE that it has reached Levels 2 or 3. The minority perceived that the project data
management system of building services engineers is no longer limited to a 3D
platform, but has already gone further to the 4D, 5D or even iBIM level.
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As for surveying, a high level of BIM might rarely be adopted at this moment since
only some participants (13%) expressed their views that the current BIM adoption for
this profession has already fallen into Levels 1b or 2. More than half of the
participants (53%) however considered that at this moment surveyors are still
working on the BIM Levels 0 or 1a for handling the project information. It is
particularly noted that one-third of the participants (33%) did not know the current
level of BIM adoption for this profession. It seems that surveying is the profession in
the building industry that the participants in the focus group meeting in general might
not be so familiar with in terms of its BIM development.
The results revealed that, on the whole, the adoption level of BIM for BSE, together
with surveying, did not impress most of the participants in the focus group meeting.
There is definitely plenty of room for improving the level of BIM adoption for BSE.

Q3-6: In general, what is the current level of BIM adoption?
100%

80%

60%

40%

20%

0%
Architecture

Structural engineering
Lv. 0

Lv. 1a

Lv. 1b

Lv. 2

BSE
Lv. 3

Surveying
Don't know

Figure 2 Responses to questions related to the current adoption level of BIM for
various building professions
On one side, many participants in the focus group meeting perceived that the
adoption level of BIM for BSE has not yet reached a high level; on the other side, it is
the fact that BIM has been promoted for more than a decade. It is therefore curious
to realize how long the various kinds of BSE professionals have actually been using
BIM in their projects. Multiple choice questions 7-9 required the participants to
estimate the most common length of time for BSE designers, contractors and O&M
professionals that BIM has been being used. The results are shown in Figure 3. It
was revealed that more than half of the participants (53% - 80%) expressed their
views that they either did not know the answer or felt that in general the BSE
professionals have not yet started to use BIM regardless of their different work
natures. Besides, a small portion of the participants (7% - 20%) pointed out that BIM
has only been used by the BSE designers, contractors and O&M professionals for 5
years at most. The results indicated that BIM is still a new tool to most of the
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professionals in the BSE field. Compared with the BSE designers and contractors,
BSE O&M professionals may have the least experience of using BIM. It was because
only 13% of the participants pointed out that O&M professionals had 1-2 year
experience of using BIM while further fewer participants (7%) suggested that these
professionals have been using BIM in their projects for at most 5 years.

Q7-9: How long is the most common length of time of using BIM
100%

80%

60%

40%

20%

0%
BS designers
11 yrs or more

BS contractors
6-10 yrs

3-5 yrs

1-2 yrs

BS O&M professionals
Not at all

Don't know

Figure 3 Responses to questions related to the most common length of time that
BIM has been being used among BSE professionals
The results of the previous question showed that the history of using BIM across the
whole field of BSE is still short. Then, up to now, how many BSE projects and works
of different stages would be required to use BIM? In order to collect the relevant data,
the participants in the focus group meeting were asked to disclose their overall
impression on the most common level of BIM implementation in the BSE design
projects, construction projects and O&M works via multiple choice questions 10 to 12
respectively. Figure 4 shows the results to these questions. The feedback from the
participants did not deviate much in this aspect for the three types of BSE projects.
Whether the project is of design, construction and O&M works was found to be not
the critical factor; most of the participants (60% - 73%) believed that BIM was
implemented in less than 15% of all the BSE projects. The results reflected that
although BIM has already been used in various projects related to BSE, the number
of projects that required adopting BIM still greatly falls behind.
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Q10-12: Which is the most common level of BIM implementation?
100%

80%

60%

40%

20%

0%
BS design projects
>60%

BS construction projects
30-59%

15-29%

<15%

BS O&M works
Don’t know

Figure 4 Responses to questions related to the most common level of BIM
implementation
Part D – Benefits of implementation of BIM
In Part C, the participants in the focus group meeting mentioned the salient points
about the usefulness of BIM. It was found that a number of their comments were
similar. In Part D, more benefits of BIM, which have been reported in the literature,
were provided for the participants to rate their significance to BIM implementation by
using a 7-point Likert scale. In question 13, 22 benefits of implementing BIM in
building projects were shortlisted, six of which were regarded as the main aspects of
benefits and the rest were classified as elemental benefits. The six main aspects of
benefits of BIM implementation are “(a) Better cost management”, “(b) Better time
management”, “(c) Better quality control”, “(d) Better risk management”, “(e) Better
safety management”, and “(f) Better security”. The 16 elemental benefits are as
follows:
(g)
(h)
(i)
(j)
(k)
(l)
(m)
(n)
(o)
(p)
(q)
(r)
(s)

Better project management
Better decision making
Better visualization of design and construction process
Better design and drawing
Better assembly of data and information
Improve quantity take off and tendering
Improve construction workflow and method
Improvements in interdisciplinary communication, coordination
engagement
Enhanced the value of different discipline
Better lifecycle asset management and performance
Earlier occupancy
Improved environmental performance and promote sustainability
Improved productivity and business outcomes
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and

(t)
(u)
(v)

Better customer service
Improve stakeholder and public engagement
Creation of a forward thinking platform

The participants expressed their agreement with the six main aspects of benefits and
the 16 elementals benefits of the implementation of BIM as stated in the
questionnaire. Some of their supportive statements were listed as below:
“BIM is useful for Quantity Surveying in the feasibility stage and also for cost control.”
– Participant C
“BIM can help for spatial coordination such that all builder works can be combined for
checking. It is also capable for design automation and double checking purpose.” –
Participant D
“In a museum construction project, the client has applied for GFA exemption for plant
rooms. However, there were diverse views among government departments for the
exemption. With the BIM model, the departments could have a better view for the
BSE works and finally approved the application for exemption.” – Participant D
Spaces were provided in the questionnaire for the participants to raise more
elemental benefits which were not covered by the above items. A basic statistical
analysis of the Likert scale data was conducted for each benefit by attributing the
following numerical values to the Likert scale: none, 1; very little, 2; little, 3;
moderate, 4; great, 5; very great, 6; entire, 7. In this way, the average rating and the
standard deviation (s.d.) of the ratings were calculated for each benefit. The results
to question 13, including the maximum and minimum ratings, are presented in
Figures 5a-5d.
Q13 (Part 1): Main aspects of benefits of BIM implementation
7
6
5
4
3
2
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(f) Better security
(Mean=3.92; s.d.=1.19)

(e) Better safety
management
(Mean=4.29; s.d.=1.20)

(d) Better risk
management
(Mean=5.07; s.d.=1.00)

(c) Better quality
control (Mean=5.00;
s.d.=1.24)

(b) Better time
management
(Mean=4.53; s.d.=1.13)

(a) Better cost
management
(Mean=4.60; s.d.=1.24)

1

-32(q) Earlier occupancy
(Mean=4.13; s.d.=0.99)

(p) Better lifecycle
asset management and
performance
(Mean=4.93; s.d.=0.80)

(o) Enhanced the value
of different discipline
(Mean=4.53; s.d.=0.83)

(n) Improvements in
interdisciplinary
communication,
coordination and
engagement
(Mean=5.53; s.d.=0.92)

(m) Improve
construction workflow
and method
(Mean=5.27; s.d.=1.10)

(l) Improve quantity
take off and tendering
(Mean=5.47; s.d.=0.83)

(k) Better assembly of
data and information
(Mean=5.27; s.d.=0.88)

(j) Better design and
drawing (Mean=5.33;
s.d.=0.72)

(i) Better visualization
of design and
construction process
(Mean=5.93; s.d.=0.80)

(h) Better decision
making (Mean=5.27;
s.d.=0.88)

(g) Better project
management
(Mean=5.00; s.d.=0.88)
Q13 (Part 2): Elemental benefits of BIM implementation

7

6

5

4

3

2

1

Q13 (Part 3): Elemental benefits of BIM implementation

7

6

5

4

3

2

1

Q13 (Part 4): Elemental benefits of BIM implementation
7
6
5
4
3
2

(v) Creation of a
forward thinking
platform (Mean=5.13;
s.d.=0.64)

(u) Improve
stakeholder and public
engagement
(Mean=4.47; s.d.=0.99)

(t). Better customer
service (Mean=4.4;
s.d.=0.91)

(s) Improved
productivity and
business outcomes
(Mean=4.67; s.d.=0.62)

(r) Improved
environmental
performance and
promote sustainability
(Mean=4.47; s.d.=0.83)

1

Figures 5a-5d (Top to bottom) Responses to questions related to the ratings of the
benefits of implementation of BIM
Many benefits of implementing BIM were identified in the literature as well as in the
participants’ feedback to Part B of the questionnaire survey in the focus group
meeting. The results obtained in Part D indicated that the participants did not hold
identical views on the degree of impact of each main aspect of benefits on the use of
BIM. For example, a participant believed that the enhancement of safety
management is the benefit of BIM that could cause a “very great” effect to its
implementation and thus rated this aspect with “6” while another participant thought
that the same benefit contributes “none” in putting BIM into practice and thus rated it
with “1”. The calculated standard deviations (s.d.) of the ratings among the six main
aspects of BIM benefits are all greater than or equal to 1, which could reflect
quantitatively the divergences. The transcripts recorded in the discussion sessions
also echoed this conflicting phenomenon, for example:
“BIM has the advantage that can assist building services engineers to make
changes easily.” – Participant E
“When there is a change in the client requirements in relation to the building
function, it is difficult for the building services engineers to re-use the building
services design and the BIM model again for the new building project.” –
Participant D
The average ratings of the six main aspects of benefits obtained by using BIM were
analysed. It was found that five of these main aspects of benefits, namely “Better
cost management”, “Better time management”, “Better quality control”, “Better risk
management” and “Better safety management”, attained the average rating of over 4.
It means that generally speaking the participants in the focus group meeting
perceived that these five benefits could moderately or greatly be achieved by using
BIM. As for “Better security”, its average rating was only 3.92. It could be interpreted
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that using BIM in a BSE project could in a marginal manner help achieve better
security than using the conventional information management method.
The responses on how the 16 elemental benefits could help the implementation of
BIM for BSE were inspected. The participants did not hold very diverse views on the
degree of impact of the elemental benefits on encouraging the adoption of BIM
projects. The standard deviations (s.d.) of the participants’ ratings for almost all the
elemental benefits of BIM (except “Improve quantity take off and tendering”) were
less than 1. Moreover, the average ratings of all these 16 elemental benefits were
between 4 and 6, among which “Better visualization of design and construction
progress” obtained an average rating as high as 5.93. The results showed that on the
whole the participants in the focus group meeting agreed unanimously that all these
benefits could bring “moderate”, “great” or “very great” effect on the implementation
of BIM.
It is worthwhile to note that some participants pointed out more elemental benefits
that they believed could significantly help the implementation of BIM for BSE. Their
suggestions were considered by the project team members. Eventually, two items
whose meanings did not duplicate the 16 elemental benefits would be included in the
next online questionnaire survey. These two additional elemental benefits are
“Enhance the efficiency of the service design and construction” and “Find out the
route for the combined services design”.
Part E – Barriers to implementation of BIM
The concept of BIM has existed since the 1970s. The Singaporean Government
implemented using BIM for architectural, structural and BSE submissions in 2013
and 2014 respectively and extended the policy to all projects with gross floor area of
more than 5,000 square metres in 2015. The UK Government published its BIM
strategy in 2011 and required the implementation of collaborative 3D BIM with all
project and asset information, documentation and data being electronic by 2016.
Comparatively, the adoption of BIM in Hong Kong has lagged behind. What are the
factors that hinder the use of BIM in Hong Kong? In Part E, a Likert scale tick box
question (Question 14) was asked to reveal the barriers to implementation of BIM.
The participants in the focus group meeting were provided with a total of 13 barriers
in the questionnaire. All these 13 barriers were obtained from the literature. The
participants were requested to rate the degree of impact of these barriers on the
adoption of BIM. The items below are the barriers provided in this question:
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)

IT infrastructure and software related problem
Project participants related issues
Lack of client demand
Lack of training or education
Lack of studies to quantify the value of BIM
Lack of government support
Lack of legal standards or specification to cope with BIM adoption
Lack of new or amended form of contract
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(i)
(j)
(k)
(l)
(m)

Widespread of mistakes and errors produced
Timing issues
Investment and costing issues
Too new and complicated for use
No opportunity to use

Similar to the previous question, the above items might not include all the barriers
from the standpoints of the participants. Spaces were therefore provided in the
questionnaire for the participants to suggest more barriers to the implementation of
BIM for BSE. The following numerical values were attributed to the Likert scale:
none, 1; very little, 2; little, 3; moderate, 4; great, 5; very great, 6; entire, 7 such that a
basic statistical analysis was conducted for each barrier. Figures 5a and 5b show the
results to question 14, in which the maximum and minimum ratings as well as the
mean and standard deviation (s.d.) of the ratings of each barrier were computed and
presented.
Q14 (Part 1): Barriers to BIM implementation
7
6
5
4
3

(f) Lack of government
support (Mean=4.6;
s.d.=1.12)

(e) Lack of studies to
quantify the value of
BIM (Mean=4.73;
s.d.=1.44)

(d) Lack of training or
education (Mean=4.53;
s.d.=1.19)

(c) Lack of client
demand (Mean=5.33;
s.d.=0.98)

(b) Project participants
related issues
(Mean=5.60; s.d.=0.99)

(a) IT infrastructure
and software related
problem (Mean=4.60;
s.d.=1.40)

1

(g) Lack of legal
standards or
specification to cope
with BIM adoption…

2

Q14 (Part 2): Barriers to BIM implementation
7
6
5
4
3
2

(m) No opportunity to
use (Mean=3.47;
s.d.=1.64)

(l) Too new and
complicated for use
(Mean=4.33; s.d.=1.18)

(k) Investment and
costing issues
(Mean=5.07; s.d.=1.22)

(j) Timing issues
(Mean=4.93; s.d.=1.22)

(i) Widespread of
mistakes and errors
produced (Mean=4.00;
s.d.=0.85)

(h) Lack of new or
amended form of
contract (Mean=4.93;
s.d.=1.44)

1

Figures 6a-6b (Top to bottom) Responses to questions related to the ratings of the
barriers of implementation of BIM
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The 13 barriers provided in this question were acquired from various previous papers
about the common obstacles of adopting BIM around the world; however, the
participants in the focus group meeting had different ideas about the effects of these
barriers on the implementation of BIM in Hong Kong. For example, a participant gave
a rating of “7” to “Lack of studies to quantify the value of BIM”, showing that the
barrier was the “entire” reason to account for the difficulty to promote using BIM in
local projects but another participant assessed the same barrier with a rating of “2”
showing he believed that this barrier actually contributed “very little” to explain the
hardship of implementing BIM in Hong Kong. The calculated standard deviations of
the participants’ ratings on this issue quantify the dissimilar views. Except
“Widespread of mistakes and errors produced”, the ratings of all the other barriers
mentioned in Question 14 had a large value of standard deviations (i.e. 0.98 – 1.64).
Next, data analysis was conducted by studying the average rating of each barrier in
this question. It was found that all the barriers excluding “No opportunity use”
attained an average rating over 4, which indicates that from the general viewpoints of
the participants in the focus group meeting, most of the barriers have a more-thanmoderate effect on the adoption of BIM in Hong Kong. In particular, “Project
participants related issues”, “Lack of client demand” and “Lack of legal standards or
specification to cope with BIM adoption”, which had an average rating of much more
than 5, would most likely be the three largest obstacles to the implementation of BIM
in Hong Kong.
The opinions of some participants mentioned in the discussion sessions
supported these findings:
“Although information is important in BIM, many project participants are not aware
of its importance.” – Participant F
“BIM needs one discipline to pass correct information to another discipline by
using the same protocol and same language, thus a lot of baseline work is
required to support.” – Participant F
“The role of mechanical and electrical contractors is rather passive in using BIM
in the projects. It is the main contractor who decides whether BIM would be
adopted in the projects.” – Participant G
“A new Standard Method of Measurement (SMM) has to be developed for the
adoption of BIM as the current SMM does not include the BIM standard for
estimation” – Participant C
“The BIM standard is not yet ready due to the lack of software and hardware
expertise and operators.” – Participant E
As mentioned previously, the participants in the focus group meeting could
suggest more items that they perceived as adversely affecting the adoption of
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BIM for local BSE projects. Some participants pointed out that:
“The use of BIM for BSE is time consuming in the schematic design stage while
in the detailed design stage there is usually insufficient time for building services
engineers to work with BIM in their projects.” – Participant D
“The BIM used by the consultants may not be compatible with the contractors’
one resulting in that the contractor has to develop the BIM model again in the
construction stage.” – Participant E
“When a project begins, BIM must be started to use. Otherwise, the utmost
advantages of BIM cannot be obtained. However, because the professionals are
not familiar with BIM, the industry parties tend to use BIM in the later time of the
project.” – Participant A
“Most of the mechanical and electrical contractors are still in the learning and
training stage for BIM adoption in the projects.” – Participant G
“In the tertiary education sector, there is no cross discipline education related to
the BIM development.” – Participant F
“Barriers for BIM implementation may not be related to the government support.
This may be due to the lack of industry support for BIM implementation. The
support from the industry such as setting up a database for information storage is
really important for the success of BIM implementation in the BSE sector.” –
Participant H
Some additional barriers would be considered in the future. These extra barriers are
listed as follows:
(n)
(o)
(p)
(q)
(r)
(s)
(t)

Too short design period
Difficult to re-use the building services design when there is a change in
client requirements
Lack of industry support
Lack of coordinated efforts/drive from the top
Fragmented market
Not able to specify the exact product to be used due to tender consideration
Liability of the BIM files

Part F – Measures conducive to adoption of BIM
Most of the participants in the focus group meeting agreed that BIM has plenty of
benefits for the various types of BSE projects at the various stages. The results of the
previous part however identify that some barriers are currently hindering the
implementation of BIM in Hong Kong. Therefore, before proposing any solutions to
solve the BIM promotion problems, it is of interest to realize what actions have been
taken to attract the building industry to use BIM in the projects. In Part F, an openended question (Question 15) was firstly used to collect the participants’ views on the
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most salient points of the existing measures, which could be beneficial or
unfavourable, that have been conducted with the aim of encouraging engineers and
professionals to adopt BIM in their projects.
The participants in the focus group meeting were active in bringing up the most
prominent ideas about the current promotion methods of BIM in both the
questionnaire and discussion sessions. A wide variety of noticeable and missing
items of these methods were pointed out. A thematic analysis was adopted to study
the participants’ responses such that these responses were grouped, rephrased and
presented separately in accordance with their themes and implications. Table 4
summarizes, based on the opinions of the participants, the upside and downside of
the salient points of the measures currently taken for promoting adoption of BIM in
Hong.
Table 4

Salient points about the existing measures for promoting adoption of BIM
in Hong Kong

Upside
(a) Government authority requires the use of BIM in their projects
(b) CIC provides support on BIM adoption
(c) Showcases/sharing sessions of benefits gained in successful BIM projects are
frequently held
(d) Competitions of BIM projects are constantly organized
(e) Training and guidance on the use of BIM are being provided
Downside
(f) Benefits of using BIM have not adequately identified
(g) Government has not adequately supported BIM adoption for BSE
(h) CIC BIM standard does not cover BIM for BSE
(i)
BEAM Plus does not require the use of BIM for BSE
(j)
Traditional BSE practice has not been changed to adopt BSE
(k) Client and stakeholders have not adequately driven or participated in the adoption of
BSE

Some of the participants provided examples about the current measures for
promoting the use of BIM in building industry during the discussion sessions:
“The Drainage Services Department, as requested by the Bureau, has tried to
use BIM modelling standard in plumbing and draining projects.” – Participant A
“The Bureau has asked the Electrical and Mechanical Services Department
(EMSD) to start a pilot BIM project in April 2014. The project is to develop a BIM
model for a number of areas in the EMSD Headquarters. The system is
developed using the Construction Industry Council (CIC) standards.” – Participant
H
“The pilot project of developing a BIM model for the EMSD Headquarters is used
as a showcase to compare the before-and-after situations in the O&M stage with
BIM being adopted in the project in order to examine whether O&M can be done
faster or slow as BIM is used.” – Participant H
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“The Hong Kong Institute of Surveyors (HKIS) has organized BIM training and
CPD courses for the members.” – Participant C
“The Hong Kong Institute of Architects (HKIA) has provided professional CPD
courses to the members about BIM.” – Participant F
“The Housing Department has a central team to develop the BIM technology
(both 2D and 3D CAD).” – Participant C
The second question in this part (Question 16) was a Likert scale tick box question,
which was raised for collecting the participants’ ratings on the effectiveness of 13
measures for promoting BIM adoption in the BSE field. These 13 measures included:
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)
(j)
(k)
(l)
(m)

Provide key messages and case studies to explain the benefits of BIM
Define clearly BIM input and output requirements
Set up industry wide body to promote collaboration among project
participants
Appointment of BIM manager in the project team
Develop initiatives to encourage client and stakeholder participation
Establish standards, specifications and new forms of contracts for wider
use of BIM
Provide training and guidance on the use of BIM
Review procurement practices, intellectual property rights and contract
provisions
Establish data exchange standard and management framework for
information sharing
Provide institutional support to expedite the development of BIM capacity
and capabilities
Expedite the industry’s capacity and capability for the development of BIM
Provide compliant BIM tool
Adopt a strategic risk management process

The above measures were extracted from previous studies/ literature regarding the
methods of encouraging the building industry to use BIM. Since the above items did
not cover all the possible measures that the participants in the focus group meeting
might think effective for the local building industry, spaces were provided in the
questionnaire for them to suggest more methods for promoting BIM adoption among
the professionals. Using the same numerical values as those attributed to the
previous Likert scales, i.e. none, 1; very little, 2; little, 3; moderate, 4; great, 5; very
great, 6; entire, 7, the data collected via this question was statistically analyzed. The
maximum and minimum ratings as well as the average and standard deviation (s.d.)
of the ratings of each measure were calculated and shown in Figures 7a and 7b.
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Figures 7a-7b (Top and bottom)
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(m) Adopt a strategic risk
management process
(Mean=4.47; s.d.=0.83)

(l) Provide compliant BIM
tool (Mean=5.07; s.d.=0.96)

(k) Expedite the industry’s
capacity and capability for the
development of BIM
(Mean=5.33; s.d.=1.05)

(j) Provide institutional
support to expedite the
development of BIM capacity
and capabilities…

(i) Establish data exchange
standard and management
framework for information
sharing (Mean=5.47;…

(h) Review procurement
practices, intellectual property
rights and contract provisions
(Mean=4.67; s.d.=1.11)

(g) Provide training and
guidance on the use of BIM
(Mean=5.53; s.d.=1.13)

(f) Establish standards,
specifications and new forms
of contracts for wider use of
BIM (Mean=5.67; s.d.=0.98)

(e) Develop initiatives to
encourage client and
stakeholder participation
(Mean=5.60; s.d.=0.83)

(d) Appointment of BIM
manager in the project team
(Mean=4.60; s.d.=1.24)

(c) Set up industry wide body
to promote collaboration
among project participants
(Mean=5.27; s.d.=1.03)

(b) Define clearly BIM input
and output requirements
(Mean=5.20; s.d.=0.86)

(a) Provide key messages and
case studies to explain the
benefits of BIM (Mean=5.07;
s.d.=0.80)

Q16 (Part 1): Measures for promoting BIM adoption

7
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Q16 (Part 2): Measures for promoting BIM adoption
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Responses to questions related to the
effectiveness of the measures for promoting
adoption of BIM

Generally speaking, the participants in the focus group meeting agreed that all the 13
measures would have moderate to approaching very great effect on the promotion of
using BIM in building projects. This comment was made based on the ground that the
average ratings of these 13 measures were all above 4. Among these measures,
“Establish standards, specifications and new forms of contracts for wider use of BIM”

is the one that the participants gave the highest rating on average (i.e. 5.67). It is also
noted that the average ratings of “Develop initiatives to encourage client and
stakeholder participation” and “Provide training and guidance on the use of BIM”
were relatively high. These findings indicate that from the perspectives of the
participants, if a BIM standard is tailor-made for the BSE industry, government or
statutory bodies could provide financial support or certification for increasing the
reputation of the projects that use BIM, and more education on the functions of BIM
is provided for current BSE professionals, then BIM should be more desirable for the
BSE field to adopt.
The relatively small magnitude of the standard deviations (s.d.) of the ratings (i.e.
0.80 – 1.24) reflected that the general opinion of the participants tended to be close
to the level of effectiveness of promoting the adoption of BIM interpreted by the value
of the average rating for each measure. For example, for “Establish standards,
specifications and new forms of contracts for wider use of BIM”, the range of the
ratings that the participants in the focus group meeting gave was between 5 and 7
and the standard deviation of its ratings was only 0.98. These results strongly confirm
that the participants held rather consistent ideas about the more than moderate
influence of these measures on encouraging the use of BIM in the building industry in
Hong Kong.
As mentioned previously, the participants in the focus group meeting were welcome
to suggest more measures in the questionnaire that they believed to be able to
increase the usage rate of BIM for BSE in Hong Kong. Such 10 measures would be
taken in designing the questionnaire for the next stage. Some of these additional
measures have actually been discussed in Question 15. They are:
(n)
(o)
(p)
(q)
(r)
(s)
(t)
(u)
(v)
(w)

Stakeholders, industry and senior management support
Government support (e.g. commit to adopt BIM in all disciplines)
Change of BSE practice; bring the parties involved forward to the design
stage
Set up a library to store the required information
Conduct sharing session/workshop to change the mind set of professionals
for BIM adoption
3D printing promotion
More sharing of benefits gained in some projects
Allow enough time frame for BIM model development
Accreditation of BIM qualification
Standardize the iconic/legend of BSE system for integration with other
disciplines for adoption of BIM

Some of the participants elaborated their new ideas of promoting the use of BIM for
BSE during the discussion sessions:
“The government should take the lead to promote the use of BIM in building
projects.” – Participant I
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“Architects, structural engineers and buildings services engineers should come
together and start the design work of the building projects using BIM together.” –
Participant J
“Both stakeholders and senior management support are needed for the BIM
implementation.” – Participant K
“For good use of BIM for BSE, there should be a change of BSE practice. The
BIM, together with the parties involved in the construction stage, should bring
forward to be involved in the design stage.” – Participant I
“The standard must be developed for the change of 2D legend to 3D legend.
Library is needed to set up to store the required information.” – Participant L
“Government can use ‘faster approval to building plans/drawings’ as an incentive
to encourage the adoption of BIM in the building projects.” – Participant H
“By using the same label or title for the BSE products, there will be a smooth
transition from the design stage to the construction stage for a particular
construction project as the parties involved are communicated with the same
channel and misunderstanding between parties can be avoided.” – Participant F
Part G – Other opinions
Part G is the last part for the focus group meeting. It aimed to collect other opinions
the participants may have towards the adoption of BIM for BSE in Hong Kong. Three
participants reiterated the benefits, barriers and measures of using BIM in this part:
“BIM can help in the provision of safety management for junior engineers and
new comers, subject to the management strategy of the company.” – Participant
M
“Currently, the BIM standard proposed by CIC solely focuses on the building
structure, which hinders the development of BIM in BSE. Another barrier for BIM
adoption in the projects is that client expectation often does not align with the
contractor’s understanding about the Level of Detail (LoD) or agreement
standard.” – Participant D
“It is suggested that a sharing session could be conducted to promote the use of
BIM among the BSE professionals in Hong Kong, but the sharing should include
both good and bad experience of using BIM. Only by doing so would the mind-set
of developers and other professionals be changed for the adoption of BIM in
building projects.” – Participant H
These comments were reviewed by the project team members. It was confirmed
that these opinions, concerning “Safety management”, “Lack of legal standards or
specification to cope with BIM adoption”, “Project participants related issues” and
“Conduct sharing session/workshop to change the mindset of professionals for
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BIM adoption” respectively, will be included in the consideration of benefits,
barriers and measures of adopting BIM for BSE in Parts D, E and F of the next
questionnaire design.
9.

ONLINE SURVEY
Built upon the above findings, the questions used for the focus group meeting were
reviewed. With due consideration of the purpose of the planned online survey and
the way of conducting such a survey, the questions were modified for use in
designing a questionnaire for the online survey.
Divided into six parts, the online survey was distributed in December 2015 to the
members/staff of a number of invited organizations, including the following:
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)

Real Estate Developers Association of Hong Kong
Hong Kong Institute of Real Estate Administrators
Hong Kong Institute of Architects
Hong Kong Institution of Engineers (Structural Division)
Hong Kong Institution of Engineers (Building Services Division)
Chartered Institution of Building Services Engineers (Hong Kong Branch)
Hong Kong Institution of Engineers (Building Division)
Hong Kong Institute of Surveyors
Association of Consulting Engineers of Hong Kong
Hong Kong Construction Association
Hong Kong Federation of Electrical and Mechanical Contractors Limited
Hong Kong Institute of Facility Management
Building Services Operation and Maintenance Executives Society
Architectural Services Department (HKSAR Government)
Electrical and Mechanical Services Department (HKSAR Government)
Housing Department (HKSAR Government)
The Hong Kong Air Conditioning and Refrigeration Association Limited
The Hong Kong Electrical Contractors' Association
Hong Kong Plumbing & Sanitary Ware Trade Association Limited
The Association of Registered Fire Service Installation Contractors of Hong
Kong Limited
The Lift and Escalator Contractors Association (LECA)"
The Hong Kong Institute of Building Information Modelling (HKIBIM)
buildingSMART Hong Kong
Alumni Association of Building Services Engineering, PolyU

On-screen snapshots of the online survey are shown in Appendix E and a sample
cover message for distributing the survey is shown in Appendix F.
A review after the survey was distributed found that the number of responses was not
up to the expected amount. Therefore, a round of reminders was issued to the invited
organizations and, in order to boost the response rate, the project committee
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members personally called up the relevant organizations and requested them to
encourage their members/staff to join the survey. During the survey period, many
respondents had clicked the survey link but had not answered all the survey
questions. For this reason, a reminder message, as shown in Appendix G, was
broadcast to request respondents to complete all the survey questions. By the end of
the survey period, i.e. 18 March 2016, the total number of responses was 419.
9.1

Part A – Participants’ backgrounds
The distributions of the number of years of work experience of the respondents are
summarised in Table 5. Most of the respondents were highly experienced
practitioners. Almost three-tenths, representing the majority group, had worked for 20
to 29 years. Those with 30 years or more work experience constituted about 12% of
the respondents.
Table 5

Work experience of the respondents

Count
%
Work experience
≤ 5 years
93
22.2%
6 - 9 years
50
11.9%
10 - 19 years
102
24.3%
20 - 29 years
123
29.4%
≥ 30 years
51
12.2%
Note: The total proportion exceeds 100% as some respondents had multiple memberships.

A summary of the respondents’ memberships is shown in Table 6. Members of the
two collaborating organizations, namely HKIE-BSD and CIBSE-HKB, were the most
dominant participants, followed by members of HKIBIM and BSOMES. Apart from a
group of respondents (14.8%) with other memberships (e.g. ASHRAE, IET, IFMA,
etc.), the remaining participants, relatively small in number, were members of
buildingSMART Hong Kong, HKIA, HKIFM, HKIS, HKIE-BD and/or HKIE-SD.
Table 6

Memberships of the respondents

Member of
Count
%
BSOMES
41
9.8%
buildingSMART Hong Kong
17
4.1%
HKIA
4
1.0%
HKIFM
4
1.0%
HKIS
4
1.0%
HKIE-BD
11
2.6%
HKIE-BSD
159
37.9%
HKIE-SD
4
1.0%
CIBSE-HKB
122
29.1%
HKIBIM
50
11.9%
Others
62
14.8%
Note: The total proportion exceeds 100% as some respondents had multiple memberships.

When classified by job discipline, the vast majority (76.1%) of the respondents
worked in the building services engineering field (Table 7). Another group, with a
distant second proportion (18.9%), were those working in the project management
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sector. The job disciplines of the remaining respondents, in descending order,
included: facility management (12.6%), BIM specialist (9.1%), architecture (2.4%),
real estate development/ administration (1.7%), structural engineering (1.4%) and
surveying (1.0%). Examples of those in the ‘others’ group are E&M engineering,
environmental, fire engineering, sustainability, etc.
Table 7

Job disciplines of the respondents

Job discipline
Count
%
Architecture
10
2.4%
BIM specialist
38
9.1%
Building services engineering
319
76.1%
Facility management (including O&M)
53
12.6%
Project management
79
18.9%
Real estate development/ administration
7
1.7%
Structural engineering
6
1.4%
Surveying
4
1.0%
Others
18
4.3%
Note: The total proportion exceeds 100% as some respondents had multiple memberships.

As regards job nature, the proportions of construction and design were comparable;
those who worked as designer were slightly more than half (53.0%) among the
respondents (Table 8). The job nature of the third biggest group was facility
management and a relatively small proportion belonged to equipment supply. An
even small group (‘others’: 2.1%) comprised those working as, for example, BIM
management, marketing, and research and teaching.
Table 8

Job natures of the respondents

Job nature
Count
%
Construction
203
48.4%
Design
222
53.0%
Equipment supply
21
5.0%
Facility management (including O&M)
85
20.3%
Others
9
2.1%
Note: The total proportion exceeds 100% as some respondents had multiple memberships.

Figure 8 depicts the proportions of the types of employers of the respondents. The
majority (72.1%) were hired by private organizations. Among the remaining
respondents, the proportions of those employed by the government and those who
were non-government employees (e.g. those working for some non-government
organizations (NGOs)) were comparable, at around 11%.
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Private
72.1%

Non-governmrnt
11.2%

Government
11.7%
Others
5.0%

Figure 8

Proportions of employer types

As shown in Figure 9, the job level of most respondents, over three-fourths of the 419
respondents, was the middle level (e.g. manager, engineer). 13.9% were at the
senior level (e.g. director) and comparatively fewer respondents (9.5%) were frontline
practitioners (e.g. technician).

Middle
75.4%

Frontline
9.5%
Others
1.4%
Senior
13.6%

Figure 9

9.2

Proportions of job levels

Parts B & C – Experience of using BIM and state of BIM applications
Over half (56.1%) of the respondents had experience of working on projects that use
BIM. In order to investigate in more detail the extent of BIM being implemented, a
series of questions were set as part of the online survey.
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Figure 10

Maturity
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BIM implem
mentation (B
BSI, 2015)

Besides ma
aturity level, length of ttime over which
w
BIM ha
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el of BIM
implementa
ation (McGrraw Hill Co nstruction, 2014) are indicators fo
for the state
e of BIM
applicationss.
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According to 40.1% of the respondents (Figure 11), at the time of the survey the level
of BIM adoption for BSE was largely at Level 1b (i.e. managed CAD in 3D format
using BS 1192:2007 with a collaboration tool providing a common data environment,
possibly some standard data structures and formats). The observation of 24.6% of
the respondents was that BIM was adopted at Level 1a and 9.3% even indicated
‘Level 0’ as the general level of BIM adoption for BSE. Only 16.5% considered that
the maturity of the use of BIM for BSE had reached Level 2 and, as per the
observation of a tiny proportion (2.6%) of the respondents, the maturity was at Level
3.
45%
40.1%
40%
35%
30%
24.6%

25%
20%

16.5%

15%
9.3%

10%

6.9%
2.6%

5%
0%
Level 0

Figure 11
9.2.1

Level 1a

Level 1b

Level 2

Level 3

Do not know

Level of BIM adoption for BSE in general

Level of BIM adoption
On top of the above-reported level of BIM adoption for BSE in general, further
questions were included in the online survey to solicit the respondents’ observations
on the level of BIM implementation in BS design, construction and operation and
maintenance (O&M). The most common level of BIM implementation in BS design
projects, according to the majority (43.9%) of the respondents, was less than 15%
(Figure 12). In contrast, only a small portion (4.5%) of the respondents indicated that
the implementation level was 60% or more. 9.5% of the respondents even did not
know the implementation level.

-48-

50%
43.9%

45%
40%
35%

27.7%

30%
25%
20%

14.3%

15%

9.5%

10%
4.5%

5%
0%
Less than 15%

Figure 12

15‐29%

30‐59%

60% or more

Do not know

Level of BIM implementation in BS design projects

Similar to the above findings for BS design projects, the most common level of BIM
implementation in BS construction projects was less than 15%, according to the
majority (44.2%) of the respondents (Figure 13). 24.3% of the respondents indicated
an implementation level of 15-29%, those who indicated a level of 30-59% amounted
to 16.5% of the respondents, and only a small group (4.8%) considered that the
implementation level was 60% or more.
50%
44.2%

45%
40%
35%
30%

24.3%

25%
20%

16.5%

15%

10.3%

10%
4.8%

5%
0%
Less than 15%

Figure 13

15‐29%

30‐59%

60% or more

Do not know

Level of BIM implementation in BS construction projects

The observation of most of the respondents (61.1%) was that the most common level
of BIM implementation in BS O&M works was minimal - less than 15% (Figure 14).
Different from the above findings about BS design and construction, the second
largest group of respondents (19.3%) indicated that they did not know about the
implementation level. With a comparable aggregate proportion of 19.6%, the rest of
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the respondents considered that the most common level of BIM implementation in BS
O&M work varied from 15% to 60% or more.
70%
61.1%
60%
50%
40%
30%
19.3%

20%
11.5%
10%

5.7%

2.4%

0%
Less than 15%

Figure 14
9.2.2

15‐29%

30‐59%

60% or more

Do not know

Level of BIM implementation in BS O&M works

Length of time over which BIM had been adopted
Whereas BIM has emerged for a couple of decades, the majority of the respondents
noted that the most common length of time BS designers had been using BIM was
either 1-2 years (37.5%) or 3-5 years (29.1%) only (Figure 15). A significant
proportion of the respondents (13.4%) indicated that BIM had not been used by BS
designers. An almost equal proportion of respondents (13.6%) even did not know the
most common length of time BS designers had been using BIM.
45%
37.5%

40%
35%

29.1%

30%
25%
20%
15%

13.6%

13.4%

10%

5.5%

5%

1.0%

0%
Not at all

Figure 15

1‐2 years

3‐5 years

6‐10 years

11 or more Do not know
years

Length of time BS designers had been using BIM
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The findings about the most common length of time BS contractors had been using
BIM (Figure 16) are similar to the counterparts pertaining to BS designers. The most
common length of time BS contractors had been using BIM, according to the majority
of the respondents (34.1%), was only 1-2 years. Very few (0.7%) indicated ‘11 or
more years’ as the most common length of time. It is worth noting that a significant
number of respondents (14.8%) did not know about the length of time over which
BIM had been used by BS contractors.
40%
34.1%

35%

28.2%

30%
25%
20%

17.2%
14.8%

15%
10%
5.0%
5%

0.7%

0%
Not at all

Figure 16

1‐2 years

3‐5 years

6‐10 years

11 or more Do not know
years

Length of time BS contractors had been using BIM

The distribution of the responses regarding the most common length of time BS O&M
professionals had been using BIM, as shown in Figure 17, is distinct from the above
findings pertaining to BS designers and contractors. According to the observation of
the majority (40.3%), BIM had not been used by BS O&M professionals. Over onefourth of the respondents did not know the most common length of time the O&M
professionals had been using BIM. Those who indicated ‘1-2 years’ as the most
common length of time amounted to 18.4%, which exceeds the aggregate proportion
of those (14.8%) who observed that BIM had been used for 3 or more years.
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40.3%
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35%
30%

26.5%
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18.4%

20%
15%

9.8%
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3.1%

5%

1.9%

0%
Not at all

Figure 17

9.3

1‐2 years

3‐5 years

6‐10 years

11 or more Do not know
years

Length of time BS O&M professionals had been using BIM

Benefits of implementing BIM for BSE
In Part D of the online survey, the 22 benefits identified from the literature and the
participant’s feedback to Part B of the questionnaire used for the focus group
meeting were divided into the following 4 groups:
Main benefits (Management and Control)
(a) Better cost management
(b) Better time management
(c) Better quality control
(d) Better risk management
(e) Better safety management
(f) Better security
Project Planning and Construction
(g) Better project management
(h) Better decision making
(i) Better visualization of design and construction process
(j) Better design and drawing
(k) Better assembly of data and information
(l) Improved quantity take-off and tendering
(m) Improved construction workflow and method
Project Coordination and Engagement
(n) Improved interdisciplinary communication, coordination and engagement
(o) Enhanced values of different discipline
(p) Improved stakeholder and public engagement (e.g. better presentation of project
proposals)
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Outcome
(q) Better lifecycle asset management and performance
(r) Earlier occupancy
(s) Improved environmental performance and sustainability
(t) Improved productivity and business outcomes
(u) Better customer service (e.g. better understanding of clients’ needs)
(v) Provision of a forward thinking platform (e.g. problems can be addressed earlier
by simulations)
The levels of agreement on how the 22 benefits could help the implementation of
BIM for BSE, rated by the respondents, using a 7-point Likert Scale (none, 1; very
little, 2; little, 3; moderate, 4; great, 5; very great, 6; entire, 7) were analyzed as
follows.
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Ratings of the main benefits (management and control)

Figure 18 shows the responses to questions on the main benefits of implementation
of BIM. It was found that comparable proportions of respondents considered “Better
quality control” (37.2%) and “Better risk management” (37.0%) could be greatly
achieved by using BIM. The n-D BIM model enables BSE engineers to check the
work against the specification and validate any anomalies, which facilitates quality
control and risk management. Coincidentally, similar proportions of respondents
perceived that BIM could only bring moderate effect on a “cost management”
(34.8%), “time management” (36.5%), “safety management” (37.9%) and “security”
(37.2%). As for “Better security”, 34.4% of respondents considered that the benefit
could only have very little or little effect on BIM implementation. It could be
interpreted that using BIM in a BSE project could in a marginal manner help achieve
better security than using the conventional information management system.
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Figure 19

Ratings of the benefits for the project planning and construction stage

For project planning and construction stage, more than 40.0% of respondents
considered that “Better decision making” could be greatly achieved with BIM
implementation (Figure 19). A slightly lower proportion of respondents (33.7% 37.9%) also expressed that BIM implementation could bring great benefits on a
number of aspects, including “better project management”, “better design and
drawing” and “better assembly of data and information”. The vast majority of
respondents (68.0%) also considered that “better visualization of design and
construction process” could be achieved or greatly achieved through BIM
implementation (Figure 2). It could be interpreted that visualization is a key benefit
when using BIM, especially with the greater complexity of BSE systems. In fact,
allowing owners, consultants and contractors to visualize the design and construction
process creates a better understanding of the whole BSE system. Distinct from the
findings for the other benefits, a bigger proportion of respondents (32.0% - 33.2%)
perceived that “improved quantity take off” and “improved construction workflow and
method” could only be moderately achieved with BIM implementation.
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Ratings of the benefits for project coordination and engagement

Regarding project coordination and engagement, similar patterns were noted from
the distribution of perceived benefit levels for all three benefits – “Improved
interdisciplinary communication, coordination and engagement”, “Enhanced values of
different discipline” and “Improved stakeholder and public engagement” (Figure 20).
Same to all of them, more than half of the respondents (56.6% - 61.7%) perceived
that these benefits could be greatly or very greatly achieved with BIM
implementation. Through the use of consistent and standardized information in the
BIM, a seamless connection channel between construction professionals would be
developed, which help facilitate third party and public engagement for the project.
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Figure 21

Ratings of the outcome benefits
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Figure 21 shows the responses to questions on the outcome benefits of
implementation of BIM. It was found that comparable proportions of respondents
(32.2% - 34.1%) considered “Better lifecycle asset management and performance”
and “Provision of a forward thinking platform” could greatly be achieved by using BIM
(Figure 21). With BIM, project proposals can be rigorously analysed such that any
additions, alternations and modernizations needed are better understood for lifecycle
management. A slightly higher proportion (37.0%) of the respondents, however,
indicated that BIM can have moderate benefit for “better lifecycle asset management
and performance”. Similar proportions of respondents perceived that BIM could only
bring moderate benefit to “Earlier occupancy” (39.1%) and “Improved environmental
performance and sustainability” (38.7%). 31.7% of respondents considered that BIM
implementation can have great beneficial effect on “better customer service”. It could
be interpreted that by improving communication and understanding of the needs of
clients through BIM, construction professionals can provide better service to the
client. A slightly higher proportion (32.5%) of the respondents, however, indicated that
BIM can have moderate effect on the benefit. Similar proportion of respondents
perceived that “Improved productivity and business outcomes” could be moderately
(34.6%) or greatly (30.3%) achieved with BIM implementation. The findings implied
that BIM provides clients and project participants more accurate information for
design decisions and cost implications. Thus, the clients are expected to attain better
business outcomes for the company.
9.4

Barriers to implementing BIM for BSE
In Part E of the online survey, the 18 barriers identified from the literature and
participant’s feedback to Part C of the questionnaire used in the focus group meeting
were divided into the following 4 groups:
Information and knowledge
(a) IT infrastructure and software related problem
(b) Lack of studies to quantify the value of BIM
(c) No opportunity to use (companies normally do not use BIM because of tight
project schedule)
Motivation
(d) Lack of client demand
(e) Lack of training or education
(f) Lack of government support
(g) Lack of industry support
(h) Lack of commitment from senior management
Legal and contractual issues
(i) Lack of legal standards or specifications to cope with BIM adoption
(j) Lack of new or amended forms of contracts to cope with
(k) Difficult to define liability when errors exist in BIM files
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Existing Culture and Practice
(l) Project participants related issues (e.g. insufficient understanding of the
importance of BIM)
(m) Widespread of mistakes and errors produced from using BIM
(n) Timing issues (tight design schedule and short construction period)
(o) Investment and costing issues (high costs for BIM hardware and software)
(p) BIM is new and complicated for use
(q) Frequent change in purpose of building during design stage
(r) Market issues (fragmented BSE disciplines hinder adoption of BIM)
The degrees of how the 18 barriers could affect the adoption of BIM for BSE, rated
by the respondents using a 7-point Likert Scale (none, 1; very little, 2; little, 3;
moderate, 4; great, 5; very great, 6; entire, 7), were analyzed as follows.
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Figure 22

Ratings of the information and knowledge barriers

Concerning information and knowledge barriers, slightly less than half (43.9%), being
the majority of the respondents, indicated that they regarded “No opportunity to use”
have a great or very great hindering effect on the adoption of BIM in BSE (Figure 22).
This may be due to the tight design schedule and intensive construction period,
which make design and construction companies normally not consider the adoption
of BIM in the project unless required by the client. Comparable proportions of the
respondents (66.8% - 69.7%) regarded “IT infrastructure and software related
problem” and “Lack of studies to quantify the value of BIM” as more-than-moderate
barriers to the adoption of BIM in BSE. The findings implied that the lack of familiarity
and understanding of the relevant software and value of BIM also hindered BIM
adoption in BSE. Current BIM software does not support direct and straightforward
cross-platform data exchange but functions as a standalone application. The
absence of the local studies to quantify the benefits and value of BIM also prevent
BS engineers from adopting BIM in the construction project.
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Figure 23

Ratings of the motivation barriers

For motivation barriers, similar patterns were noted from the distribution of the
perceived degree of impact of all five barriers – “Lack of client demand”, “Lack of
training or education”, "Lack of government support”, “Lack of industry support” and
“Lack of commitment from senior management” on BIM adoption in BSE (Figure 23).
Same to all of them, comparable proportions of the respondents (42.5% - 47.4%)
perceived that these barriers could be greatly or very greatly affected the BIM
implementation in BSE. Successful BIM adoption is strongly related to the
commitment or support by client, senior management and government as BIM incurs
time and efforts for implementation. Yet, over 30% of respondents considered that
these barriers have moderately hindered BIM implementation in BSE.

40%
35%
30%
25%
20%
15%
10%
5%
0%
None

Very little

Little

Moderate

Great

Very great

Lack of legal standards or specifications to cope with BIM adoption
Lack of new or amended forms of contracts to cope with BIM adoption
Difficult to define liability when errors exist in BIM files

Figure 24

Ratings of the legal and contractual barriers
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Regarding legal and contractual barriers, a high proportion (42.5% - 44.4%) of
respondents indicated that the three barriers - “Lack of legal standards or
specifications to cope with BIM adoption”, “Lack of new or amended forms of
contracts to cope with BIM adoption” and “Difficult to define liability when errors exist
in BIM files” would have a great or very great hindering effect on the adoption of BIM
in BSE (Figure 24). This may be due to the fact that there is a lack of relevant
contract provisions to ensure the change in responsibilities and liabilities among
contracting parties can protect data ownership and confidential information properly.
However, over 30% of respondents also indicated that the three barriers only have a
moderate effect for the BIM adoption in BSE (Figure 24).
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Figure 25

Ratings of the existing culture and practice barriers

Concerning the existing culture and practice barriers, 64.7% of respondents
considered that “Timing issues” as a more-than-great barriers to BIM implementation
in BSE sector (Figure 25). Similarly over half (59.9%) of the respondents perceived
that “Frequent change in purpose of building during design stage” have more-thangreat hindering effect on the BIM adoption. In Hong Kong, most of the construction
projects are facing a tight design schedule and intensive construction period. The
BIM adoption emphasizes the pressure of completing design in advance to the
construction stage. However, design consultants cannot avoid the change of design
requirements according to the clients’ requests. This increases the difficulties for
design consultants to reduce time on project design and documentation and delay in
construction stage, which impede BIM utilities.
On the other side, as shown in Figure 25, similar patterns were noted from the
distribution of the perceived degree of impact of other three barriers – “Project
participants related issues”, “Investment and costing issues” and “BIM is new and
complicated for use” on BIM adoption in Hong Kong. Same to all of them,
comparable proportions of respondents (43.5% - 48.4%) perceived that these
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barriers could be greatly or very greatly affected the BIM implementation in BSE. Yet,
over 30% of respondents considered that these barriers have moderately hindered
BIM implementation in BSE. This may be interpreted that although the use of BIM is
becoming more popular in recent years, adopting BIM is still difficult for design and
construction professionals as they have lack of knowledge about BIM and do not
understand the importance of BIM on collaborative working. Moreover, investment of
BIM is strongly related to high level management commitment and would involve
initial investment costs related to management and administrative process such as
hardware, software and training expenses. These issues impede BIM utilities.
Nevertheless, comparable proportions of responses (40.8% - 42.0%) indicated that
“Market issues” and “Widespread of mistakes and errors produced from using BIM”
have only moderately hindered BIM adoption in BSE.
9.5

Measures conducive to adoption of BIM for BSE
In the previous parts, it was found that a large number of the respondents agreed
that BIM has plenty of moderate to very great benefits to the various types of BSE
projects in different aspects but BIM has its barriers that hinder its popularity across
the BSE field. In Part F of the online survey, the 20 measures identified from the
previous studies and the participants’ feedback to the questionnaire used in the focus
group meeting were classified into the following five dimensions:
Knowledge and Information Sharing
(a) Provide key messages and case studies to explain the benefits of BIM
(b) Conduct experience sharing sessions/workshops on cases using BIM
(c) Establish data exchange standard and management framework for information
sharing
Support
(d) Enable and ensure sufficient digital/software capability and vendor support
(e) Provide institutional support to expedite the development of BIM capability
(f) Incentive given by government on the use of BIM
(g) Promote collaboration with senior management support
Documentation and Practice
(h) Define clearly BIM input and output requirements
(i) Establish standards, specifications and new forms of contracts for wider use of
BIM
(j) Review
procurement practices, intellectual property rights and contract
provisions
(k) Set up a BIM object library for BSE components
(l) Develop standardized BSE legends for better integration with other disciplines
Promotion and Education
(m) Set up industry-wide body to promote collaboration among project participants
(n) Develop initiatives to encourage client and stakeholder participation
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(o) Provide training and guidance on the use of BIM
(p) Expedite the industry’s capacity and the capacity for the development of BIM
Project Management
(q) Appointment of BIM manager in project team
(r) Adopt a strategic risk management process to mitigate potential problems in BIM
implementation
(s) Get contractors/O&M parties involved in design stage
(t) Allow enough time in project programme for BIM model development
The level of agreement on how effective these 20 measures could help the promotion
of adopting BIM for BSE, rated by the respondents, using a 7-point Likert Scale
(none, 1; very little, 2; little, 3; moderate, 4; great, 5; very great, 6; entire, 7) were
analyzed as follows.
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Ratings of knowledge and information sharing measures

Figure 26 shows the responses to the questions related to the three measures in the
aspect of “sharing knowledge and information” for promoting adoption of BIM for
BSE. It was found that although over one-third of the respondents considered that
“providing key messages and case studies” to explain the benefits of BIM could only
moderately help to promote the BIM adoption across the BSE field (37.0%), much
more respondents considered that this measure could exert a great or more-thangreat impact on the BIM promotion to the BSE field (47.3%). In contrast, only a
relatively small percentage of the respondents regarded it as a measure with little or
no impact on the promotion of BIM adoption for BSE (15.8%). The online survey
results implied that the vast majority of the respondents would like to understand
clearly the exact benefits of BIM towards their work before adopting it. Illustrating the
advantages of applying BIM in BSE projects is necessary for promoting the adoption
of BIM.
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“Conducting experience sharing sessions or workshops on the cases in which BIM
has been used” was another recommended measure in the dimension of “sharing
knowledge and information” for promoting adoption of BIM for BSE. From the online
survey results, more than half of the respondents agreed that BIM promotion across
the BSE industry could be greatly, very greatly or fully achievable by using this
measure (53.9%). It could be due to the fact that most people would like to learn from
others’ experiences such as realizing the problems that were encountered by their
peers and the solutions that have been taken to solve the problems before they take
similar actions. Just slightly more than 30% of the respondents maintained a rather
neutral stance on the effectiveness of organizing BIM experience sharing sessions
on promoting BIM adoption for BSE (30.5%). Similar to the previous measure, only a
relatively low percentage of the respondents doubted the impact of this measure on
the promotion of BIM adoption for BSE (15.5%). The results suggested that if
experience sharing sessions or workshops on cases using BIM are successfully
conducted, BSE professionals would consider adopting BIM in their future projects.
The online survey results also revealed that “establishing data exchange standard
and management framework for information sharing” could be another beneficial
measure in terms of “knowledge and information sharing” for promoting BIM adoption
for BSE. More than half of the respondents believed that this measure could provide
great to entire assistance in encouraging BSE professionals to use BIM (54.9%).
They considered that if a guideline is released for standardizing the exchange
procedures of BIM data and a framework is established for managing the sharing
methods of BIM information for the BSE field, the BIM adoption rate in the industry
would increase. Not more than 30% of the respondents considered that this measure
is solely moderately useful in achieving the wider use of BIM among the BSE
professionals (29.1%). The percentage of the respondents who had an opposite view
on the effectiveness of this measure was even much lower (16.0%).
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Ratings of the support measures
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Figure 27 shows the responses to the questions related to the four measures in the
dimension of “support” for promoting BIM adoption to the BSE professionals. “To
enable and ensure sufficient digital or software capability and vendor support” is one
of the measures that has previously been identified to be potentially effective to
achieve the goal. The online survey results further verified this measure. It was found
that more than one-third of the respondents considered that could greatly promote
the use of BIM for BSE (34.6%). Over one-fifth of the respondents even believed that
this measure could bring a very great effect or help in an entire manner on improving
the adoption level of BIM in the BSE industry (22.4%). More respondents had a
positive opinion on the effectiveness of this measure towards the promotion of BIM
adoption among BSE professionals than those who stayed rather neutral (28.4%) or
considered that this measure had little or no effect (14.6%). It could therefore be
suggested that if sufficient support is provided by the BIM software vendors to allow
the BSE professionals to fully understand the multiple capabilities of the BIM
software, the adoption rate of BIM for BSE could be increased.
The results also revealed that it is necessary to “provide institutional support to
expedite the development of BIM capacity and capability” in order to promote the
adoption of BIM among the BSE professionals. Similar to the opinions of the
respondents on the previous measure, more than one-third of the respondents
agreed that institutional support was greatly important in promoting the use of BIM for
BSE (34.8%) and over one-fifth of the respondents even believed that the adoption of
BIM for BSE could be very greatly or entirely achievable by applying this measure
(23.4%). Although there were slightly more than a quarter of the respondents thought
that providing institutional support could only moderately contribute to attracting BSE
professionals to adopt BIM in their future projects (25.5%) and a few respondents
clearly pointed out that this measure had little or no use at all (16.2%), this negative
view was obviously from the minority.
“Incentive given by the government on the use of BIM” was given to the respondents
to rate its effectiveness as a supportive measure to promote BIM adoption for BSE. It
was found that nearly 60% of the respondents believed that BIM could be
successfully promoted to BSE professionals for adoption if the government could
show support and provide incentives to the BSE industry to adopt BIM in future
projects (58.9%). It is worthwhile to note that the percentage of respondents who
voted for “entire” (8.6%) and “very great” (23.4%) in terms of the effectiveness of this
measure was the highest among the four measures in the dimension of support.
Although there were marginally one quarter of the respondents who expressed a
view that this measure could only have moderate benefits on promoting the use of
BIM for BSE (24.8%), those who indicated a negative standpoint on the effect of this
measure were fewer (14.8%). The results obviously showed that the vast majority of
the respondents await the government to implement measures with incentives for
creating an attractive environment for adopting BIM in the BSE industry.
From the literature review and the findings from the previous focus group meeting, it
was observed that “promoting collaboration with senior management support” could
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also be a measure of promoting BIM adoption for BSE. The online survey results
confirmed this perspective. Despite the fact that there was a considerable portion of
the respondents who expressed their view that seeking support from the senior
management for more collaboration in BIM could only bring a moderate effect on the
promotion of BIM adoption in the BSE field (28.2%), more than half of the
respondents believed that the adoption of BIM among the BSE professionals could
be greatly, very greatly or entirely promoted by encouraging more participations in
BIM projects with the support from the senior management (57.0%). Relatively few
respondents rated this measure as of little, very little or no impact (14.8%). The
results indicated that if support could be sought from the senior management for
promoting BIM collaboration, the use of BIM in BSE projects could become more
common.
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Figure 28

Ratings of documentation and practice measures

Regarding the aspect of “documentation and practice”, similar patterns were
observed from the voting distribution of the respondents’ perceived levels in
effectiveness of all the five measures for promoting BIM adoption for BSE. Figure 28
shows the responses to the questions related to these five measures. The results
showed that to “define clearly the BIM input and output requirements” and
“establishing standards, specifications and new forms of contracts for wider use of
BIM” could be two of the highly effective measures to improve the BIM adoption level
in the BSE industry. More than half of the respondents rated these two measures as
having a “great”, “very great” or “entire” contribution to promoting BIM adoption
among the BSE professionals (56.3% – 57.8%). Less than one-third of the
respondents had only moderate confidence in the effectiveness of these two
measures on the BIM promotion (27.2% - 29.6%). Even fewer respondents had a
distinct view (14.1% - 15.0%). The findings implied that the BSE industry is making a
clear call for defining well the input and output requirements of BIM and developing
updated document such as new standards, specifications or contract forms that suit
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the latest development trend of BIM in Hong Kong. BIM adoption for BSE could
therefore most probably be promoted by using these two measures.
“Reviewing procurement practices, intellectual property rights and contract
provisions” was also recommended as a possible practical measure in order to
improve the adoption rate of BIM for BSE in the literature and among the participants
in the focus group meeting. The opinions of more BSE professionals on the
perceived effectiveness of this measure was further investigated in the online survey.
It was found that nearly one-third of the respondents believed a moderate influence
could be brought by this measure on promoting BIM adoption in the BSE field
(32.7%), but more respondents voted that this measure could be greatly, very greatly
or entirely helpful to the BIM promotion for BSE. The respondents with such a
positive view accounted for more than half (51.1%), thus significantly exceeding the
number of the respondents who clearly perceived that this measure could merely
exert little, very little or no impact on the promotion of BIM adoption in the BSE
industry (16.2%).
The other two measures in the aspect of “documentation and practice” that are
probably useful in promoting BIM adoption in the BSE industry are “setting up a BIM
object library for BSE components” and “developing standardized BSE legends for
better integration with other disciplines” respectively. The survey results indicated
that this view is totally correct after analyzing the more opinions from the BSE
industry. It was found that both measures received votes of “great”, “very great” or
“entire” from more than half of the respondents (56.8% - 58.2%), which indicated that
the majority supported that these two measures could have a very positive influence
on improving the usage rate of BIM among the BSE professionals in their projects. It
is particularly identified that there were more respondents, compared with the other
three measures in the same dimension, who considered that these two measures
could bring a “very great” or “entire” effect on the promotion of BIM use in the BSE
field (32.7% - 33.4%). On the contrary, there were just more than one quarter of the
respondents who expected that these two measures could have a moderate effect on
promoting the BIM adoption for BSE (26.5% - 27.0%). A much less percentage of the
respondents believed that these two measures had a limited or no effect on
achieving the goal (15.3% - 16.2%). The results showed that a BIM library of BSE
systems and components equipped with standardized legends is urgently required
and could be effective to encourage BSE professionals to use more BIM in their
future projects.
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Figure 29

Ratings of promotion and education measures

The fourth dimension of the measures encouraging the adoption of BIM for BSE is
“promotion and education”. Figure 29 shows the responses to the questions related
to the four measures in this dimension obtained from the online survey results. It was
found that the distribution patterns of the votes on the effectiveness of all these four
measures on the promotion of BIM adoption for BSE were highly alike.
“Setting up an industry-wide body to promote collaboration among project
participants” is one of the measures in the dimension of “promotion and education” to
increase the adoption rate of BIM in the BSE industry. The online survey results
showed that over half of the respondents were the supporters of this measure. They
believed that this measure could greatly, very greatly or entirely result in a high level
of BIM adoption across the BSE field (56.8%). Slightly less than 30% of the
respondents thought that a moderate effect could be brought by this measure
(29.4%). Only a few respondents considered that the industry-wide body could have
little or no influence on increasing the number of BSE professionals to adopt BIM.
The results reflected that if an industry-wide body could be established to develop
more partnership in using BIM among the project participants, higher chances could
be created for the BSE industry to adopt BIM in the future projects.
The online survey results also revealed that “developing initiatives to encourage
client and stakeholder participation” could be another effective measure for the BIM
promotion. It was found more than half of the respondents considered that this
measure could have a great or more than great effect on encouraging the BSE
industry to adopt BIM (57.5%). It showed that many respondents would like to have a
plan or process newly developed together with the participation of all the involved
parties, including clients and the stakeholders, to improve the BIM adoption in the
BSE field. Not more than 30% of the respondents held a rather moderate view on the
effectiveness of this measure (27.9%). Those respondents who believed that this
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measure could do less or none on the BIM adoption for BSE were the minority
(14.6%).
“Providing training and guidance on the use of BIM” is probably the most useful
measure among the four measures in the aspect of “promotion and education” for
promoting BIM adoption in the BSE industry from the perspective of the respondents.
Nearly 60% of the respondents showed their confidence in this measure. They
believed that this measure could have a positive contribution to the BIM promotion for
BSE. It is worthwhile to note that more than 30% of the respondents voted “very
great” or “entire” (30.8%). This percentage was the highest among the four
measures. Besides, the findings that just slightly more than a quarter of the
respondents considered that this measure could only moderately improve the
currently low BIM adoption level across the BSE field (25.5%) and even fewer
respondents thought that this measure could make little or no difference (14.6%) also
implied that a large number of BSE professionals would consider adopting BIM in
their future projects as long as they are provided with sufficient education on its use.
From the online survey results, it was also suggested that the BSE industry could
adopt more BIM in their work when its capacity and capability are facilitated to
develop BIM. In the measure of “expediting the industry’s capacity and capability for
the development of BIM”, similar to the previous three measures, nearly 60% of the
respondents considered that the promotion of BIM adoption for BSE could be greatly,
very greatly or entirely achievable by using this measure (58.2%). About a quarter of
the respondents rated this measure as a moderate method to encourage the BSE
field to use BIM more commonly (26.7%). An even smaller percentage of the
respondents thought that this measure only has little, very little or even no influence
on the objective (15.0%). The findings revealed that if the capacity and capability of
the BSE industry could be improved to match the development of BIM, more BSE
professionals would consider using BIM in their projects.
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Figure 30

Ratings of project management measures
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“Project management” is another aspect that could affect the promotion of BIM
adoption for BSE. Figure 30 shows the responses to the questions related to the four
measures in this aspect. “Appointment of BIM manager in project team” was
suggested to be one of the potential measures. The online survey results showed
that the effectiveness of this measure attained the confirmation of more than half of
the respondents who rated it as having a great, very great or entire ability to achieve
the increase in the number of BSE professionals to adopt BIM in their projects
(55.4%). Slightly more than a quarter of the respondents considered that this
measure could be moderately useful to promoting the adoption of BIM across the
BSE field (26.0%). However, it is noted that the percentage of the respondents who
believed that appointing a BIM manager could only provide little or less than little help
in the BIM promotion, approached 20% (18.6%). It was suggested that the BSE
industry is in need of a BIM manager who takes the whole responsibility to deal with
the BIM parts of the projects if BIM is required to be widely adopted.
“To adopt a strategic risk management process to mitigate potential problems in BIM
implementation” is another measure of “project management” that was suggested in
the literature and by the participants in the focus group meeting. From the online
survey results, it was found that more than half of the respondents considered that
this measure could greatly or more than greatly contribute to the promotion of BIM
adoption for BSE (51.3%). Also, slightly more than 30% of the respondents rated that
this measure could have a moderate impact on encouraging the adoption of BIM
across the BSE industry (30.3%). It is therefore suggested that a large portion of BSE
professionals would expect to encounter problems when implementing BIM in their
projects and they would like to have a strategic risk management process to solve
the possible problems thus caused. Similar to the findings of the previous measure,
despite a much lower percentage of the respondents who thought the usefulness of
the strategic risk management process was limited than those who had a positive
view, it tended to reach 20% (18.4%).
“To get contractors or O&M parties involved in design stage” was the third measure in
this aspect for the respondents to consider its effectiveness on promoting the
adoption of BIM for BSE. Its voting distribution pattern was fairly deviated from the
other measures. It is particularly noted that this was the only measure that could not
obtain support from more than half of the respondents (48.9%). Although there was
still more than 30% of the respondents who believed that this measure could have a
moderate influence on the BIM promotion for the BSE industry (30.5%), there was a
considerable large portion of the respondents who did not agree that this measure
could have any effect on improving the popularity of using BIM among the BSE
professionals (20.5%). It could be suggested that it might not be an ideal measure in
the project management to allow contractors or O&M parties to get involved in the
early stage of the project.
The online survey results also indicated the respondents’ perceived effectiveness of
the measure of “allowing enough time in project programme for BIM model
development” on the promotion of BIM adoption for BSE. It was found that just
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slightly more than a quarter of the respondents thought that this measure could have
a moderate effect on attracting BSE professionals to adopt BIM (25.3%) and fewer
respondents considered that it could do little, very little or none (14.8%), but almost
60% of the respondents believed that the BSE industry would use BIM more widely in
their projects due to the great, very great or entire achievement of this measure
(59.9%). The findings echoed the perceived barrier as discussed in the previous part
about the limited timing issue during the design and construction stages. The BSE
industry is concerned about the tighter time schedule caused by the development of
a BIM model. If more time is allowed in the project programme for the preparation for
the BIM model, the promotion of BIM adoption for BSE could be more easily
achieved.
Summary of ratings on the conducive measures
By averaging ratings given by the survey respondents, a series of figures, as in the
following, were prepared to show the order of effectiveness of the five groups of
measures conducive to promoting adoption of BIM for BSE.

Establish data exchange standard and
management framework for
information sharing

4.63

Conduct experience sharing
sessions/workshops on
cases using BIM

4.54

Provide key messages and case
studies to explain the
benefits of BIM

4.41

1

Figure 31
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Average ratings of knowledge and information sharing measures
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Incentive given by government
on the use of BIM

4.73

Promote collaboration with senior
management support

4.68

Enable and ensure sufficient digital
/software capability and vendor support

4.64

Provide institutional support to expedite
the development of BIM capacity
and capability

4.62

1

Figure 32
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Average ratings of support measures

Set up a BIM object library for BSE components

4.77

Develop standardized BSE legends for better
integration with other disciplines

4.77

Establish standards, specifications and new
forms of contracts for wider use of BIM

4.71

Define clearly BIM input and output
requirements

4.68

Review procurement practices, intellectual
property rights and contract provisions

4.55
1

Figure 33
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Average ratings of documentation and practice measures
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Provide training and guidance on the use
of BIM

4.77

Develop initiatives to encourage client and
stakeholder participation

4.69

Expedite the industry's capacity and
capability for the development of BIM

4.69

Set up industry‐wide body to promote
collaboration among project participants

4.66

1

Figure 34
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Average ratings of promotion and education measures

Allow enough time in project programme
for BIM model development

4.92

Appointment of BIM manager in project
team

4.58

Get contractors/O&M parties involved in
design stage

4.45

Adopt a strategic risk management process
to mitigate potential problems in BIM
implementation

4.44

1

Figure 35
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Average ratings of project management measures

As shown above, the average ratings of all the conducive measures were above 4,
meaning that the respondents considered their levels of effectiveness towards wider
adoption of BIM as more than “moderate”. The top measures corresponding to the
five groups are:




Establish data exchange standard and management framework for
information sharing (Group: Knowledge and Information Sharing)
Incentive given by government on the use of BIM (Group: Support)
Set up a BIM object library for BSE components & Develop standardized BSE
legends for better integration with other disciplines (Group: Documentation
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and Practice)
Provide training and guidance on the use of BIM (Group: Promotion and
Education)
Allow enough time in project programme for BIM model development (Group:
Project Management)

Irrespective of the grouping, the overall priority order for implementing the top 10
conducive measures, according to the average ratings of their effectiveness, is as
follows:
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.

Allow enough time in project programme for BIM model development (4.92)
Set up a BIM object library for BSE components (4.77)
Develop standardized BSE legends for better integration with other disciplines
(4.77)
Provide training and guidance on the use of BIM (4.77)
Incentive given by government on the use of BIM (4.73)
Establish standards, specifications and new forms of contracts for wider use
of BIM (4.71)
Develop initiatives to encourage client and stakeholder participation (4.69)
Expedite the industry's capacity and capability for the development of BIM
(4.69)
Promote collaboration with senior management support (4.68)
Define clearly BIM input and output requirements (4.68)

Other comments
Part G is the last part of the online survey. The respondents were invited to state their
opinions on the adoption of BIM for BSE in Hong Kong. A total of 95 pieces of
comments were successfully received from the 419 respondents. These comments,
based on their key points, were generally classified into the two main types,
“objection” and “conditional support” to the adoption of BIM for local BSE,
respectively.
Objection to the adoption of BIM for local BSE
Among all the received comments in the online survey, seven respondents clearly
stated that they opposed using BIM in the BSE industry in Hong Kong. They criticized
that BIM is “useless in the project design or management”, “not as productive and
cost effective as the fully developed traditional 2D CAD method”, “lack of the
capability for catching up the daily changes on site which is now a common practice
in the construction industry in Hong Kong”. One of the respondents even believed
that BIM would soon be “faded out”. Although only a few respondents did not support
the promotion of BIM adoption for local BSE, their doubts should not be neglected.
The relevant organizations should do all the ways to eliminate the common worries of
the BSE field in order to successfully promote the adoption of BIM.
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Conditional Support to the adoption of BIM for local BSE
Most of the other comments focused on the effectiveness of the measures
conductive to the promotion of BIM adoption for BSE. According to the five aspects of
the measures as used in Part F, these comments are discussed as follows.
Knowledge and Information Sharing
“Providing key messages and case studies to explain the benefits of BIM”,
“conducting experience sharing sessions or workshops on cases using BIM” and
“establishing data exchange standard and management framework for information
sharing” are the three measures for sharing knowledge and information about BIM
with the BSE professionals. Many respondents rated that great influence could be
contributed by these measures on the promotion of BIM adoption across the BSE
field. A group of respondents had the following remarks:
“In the development of BIM, consideration should be given to its data connectivity
to the existing building management system.” – Respondent 10
“Solid and successful cases of project management and facilities management is
a best way forward for promotion of BIM.” – Respondent 14
“BIM should be started with suppliers and manufacturers.” – Respondent 20
“More seminars and workshops should be provided to introduce how BIM can
help BSE industry in design, construction, project management, etc.” –
Respondent 31
“A list of papers or examples of BIM in use should be provided.” – Respondent 47
“Clients cannot see the long-term benefit of the extra investment on BIM.” –
Respondent 55.
“Education and promotion of successful cases can help.” – Respondent 56
“The information of the BIM models, such as the dimensions and quantifications,
should be ensured to be generally utilized in all processes within the projects,
including design, tendering, implementation, quantity survey, VO valuation, O&M
and the others.” – Respondents 63
Support
The four measures in the aspect of support that could promote the BIM adoption for
BSE are “enabling and ensuring sufficient digital or software capacity and vendor
support”, “providing institutional support to expedite the development of BIM capacity
and capability”, “Providing incentives by the government on the use of BIM” and
“promoting collaboration with senior management support”. A large number of
respondents believed that these measures could greatly help to improve the
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attractiveness of using BIM in the BSE industry. Some respondents further
elaborated their opinions on this aspect:
“BIM software adopted by various disciplines, e.g. architects, structural
engineers, BSE and quantity surveyors, are always not perfectly matched with
one another. BIM software is constantly needed to get upgraded but the
upgraded version is more than often not compatible with the other BIM versions
being adopted by the other disciplines.” – Respondent 1
“2016 is the year the UK government targeted in which all public construction
projects should be managed with BIM software/processes. As such, companies in
the UK design industry have been gearing up over the last few years to become
BIM ready for this year. If the Hong Kong government adopted a similar approach
and set a specific date for BIM adoption, then the private schemes and practices
would follow suit and it would help with the adoption to be spread more widely
once BIM becomes the standard for design and construction.” – Respondent 11
“New version of BIM software can be saved as an older version.” – Respondent
12
“The power of the hardware and software of the computers should be enhanced
before pursuing the BIM system.” – Respondent 33
“It is needed the directors from client, government bodies, contractors,
consultants, etc. to encourage BIM modeling as the platform. to (To) ensure the
deliverables have been taken into account is also important.” – Respondent 34
“Hong Kong government should take a proactive investment in BIM promotion
when launching upcoming new projects.” – Respondent 35
“The promotion of BIM adoption in local BSE industry should have the essential
support from clients, developers and government bodies. All stakeholders should
also provide support to one another in this issue.” – Respondent 37
“Government regulations should be made mandatory in order to drive the private
sector to use BIM.” – Respondent 40
“Institutions should support their members in the use of BIM in design,
construction and facility management.” – Respondent 46
“Promotion or enhancement of BIM should start from the Hong Kong
government.” – Respondent 51
“Apart from using BIM for drawings only, Hong Kong government should provide
funding for the research on BIM automation and software integration to allow a
fully automated design flow.” – Respondent 52
“BIM cannot be widely adopted in HK mainly because there is no incentive in
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using it.” – Respondent 56
“Statutory requirements for BIM adoption as the UK that can push or speed up
the BIM adoption in the market.” – Respondent 58
“The greatest promotion of BIM implementation in the market would undoubtedly
be the role of Government or the Developers.” – Respondent 66
“The government should support to use BIM in BSE design or construction in
their projects.” – Respondent 67
“Sufficient resources for the BIM development should be allocated as it takes a
certain percentage in full scale introduction. Project management support across
all levels is also essential.” – Respondent 72
“Experienced BIM software suppliers are not too many in the market.” –
Respondent 76
“All suppliers should provide BIM modules for their products” – Respondent 79
“Hong Kong government should set out a road map for the adoption of BIM for
BSE as well as for the mandatory statutory submissions, similar in Singapore.” –
Respondent 81
“A successful implementation of BIM for BSE requires industry wide effort from
developers and designers down to builders, specialist contractors and operators
with collective commitment, responsibility and effort at all tiers and all disciplines.”
– Respondent 86
“Better understanding by stakeholders is extremely important for BIM
implementation to take shape” – Respondent 87
“Initial support to smaller firms in financial terms is of vital importance.” –
Respondent 93
“The true benefits of BIM should be realized.” – Respondent 95
Documentation and Practice
Regarding the aspect of documentation and practice, five measures were verified by
most of the respondents in the previous part that they could probably bring a morethan-moderate effect on the promotion of BIM adoption for BSE. These five
measures are: “defining clearly BIM input and output requirements”, “establishing
standards, specifications and new forms of contracts for wider use of BIM”,
“reviewing procurement practices, intellectual property rights and contract
provisions”, “setting up a BIM object library for BSE components” and “developing
standardized BSE legends for better integration with other disciplines”. Quite a
number of respondents had expressed more of their views on these measures. Some
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of their opinions are listed as follows:
“Even if the management information base (MIB) data is 100% correct, who will
amend the record in BIM after any A&A or MEP modification work is completed?”
– Respondent 4
“A common database of the family of the BSE systems to be used in Hong Kong
should be used for BIM implementation.” – Respondent 8
“In the development of BIM, consideration should be given to the interoperability
with asset management standard (e.g. ISO55001) and facility management
practices.” – Respondent 10
“The model family of BSE systems should be standardized for BIM.” –
Respondent 12
“A standard must be built for BIM development.” – Respondent 13
“Adoption of BIM for BSE is relatively lagging than other disciplines. It may be
due to the inherent nature of contractors and suppliers having to bear the design
responsibility as the design of equipment meeting with clients' requirements.” –
Respondent 20
“A key barrier of BIM adoption is the ‘Half BIM’ practice (i.e. the design is created
on 2D drawings first and then sent to a modeler for the creation of BIM) in the
industry as it doubles up the resources in drafting and is prone to discrepancies
and time delay. It does not just eat away the value of BIM but causes a lot of bad
experience in the use of BIM. To promote the use of BIM, the ‘Full BIM’ practice
(i.e. start off the design in BIM and then generate 2D drawings directly from BIM)
should be introduced.” – Respondent 21
“Stop designing in 2D! This double handling destroys the value of BIM and has
polluted the Hong Kong industry. It should be to engage engineers and designers
and get them directly involved in developing models. Stop the 2D!” – Respondent
23
“There will be no BIM adoption within the industry if standards are not imposed to
equivalent of the UK PAS1192.” – Respondent 26
“There should be BIM standards to be implemented.” – Respondent 28
“To amend old specifications and CAD manuals to cope with new BIM software
by the clients and consultants is necessary.” – Respondents 39
“Who should be responsible for using BIM? At the design stage, it shall be
conducted by consultants while at the construction stage, it shall be done by main
contractor, but not by the designer or client. BSE coordination during the
construction stage shall be done or responsible by main contractor. Agree?” –
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Respondent 41
“The drawing submission to statutory authority is still in 2D but the present BIM
software does not have the capability to convert 3D models to 2D plans easily
and meet the traditional 2D presentation format. Workers on site are still using 2D
drawings. Also, the BIM library of BSE products is not sufficient.” – Respondents
45
“BIM for submission should be implemented in Hong Kong.” – Respondent 46
“In order to produce the necessary drive for the industry to change their way of
working, it is necessary to apply the technique in stages. Firstly all the
installations should be supported by a 3D model which can be achieved easily
with the help of many types of software in the market. When the contractors
capture the benefits, it can bring upon to their works. Then they are directed to
build information to their model.” – Respondent 49
“Government’s standardization of BIM is the key issue for adoption of BIM.” –
Respondent 55
“The local BSE industry is still in its early stage of BIM adoption.” – Respondent
61
“For a long run development of BIM in Hong Kong, the unified standard of BIM
would be a critical issue among all interested participants.” – Respondent 66
“The application of BIM in design, construction and operation and maintenance
stages is at an early stage in the overall industries. The process of product data
formalization or standardization is under way.” – Respondent 72
“Preliminary CSD drawings in BIM format should be discussed during design
stage and provide to main contractor and BSE contractors after the award of the
contract.” – Respondent 75
“BIM may help BSE coordination and presentation, but it would not help to
develop a better BSE design. ‘Rubbish in then rubbish out’. Professional
engineering judgment is still the heart of design.” – Respondent 77
“BIM should still be client driven at this stage. If BIM will become a standard for
submission to Buildings Department, then its development is more
straightforward.” – Respondent 88
“Small items such as conduits and wiring cannot be adopted in the current BIM.
Also, the installations supporting facilities are not included in the current BIM.
Sometimes no BIM for buildings is available, then BSE is difficult to adopt BIM.” –
Respondent 92
“Manufacturer support in terms of standardarized (standardized) equipment
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model should be made available as soon as possible for the development of BIM
models.” – Respondent 95
Promotion and Education
The aspect of “promotion and education” contains four measures that could
effectively help to increase the number of BSE professionals to adopt BIM in their
projects. The four measures are: “setting up an industry-wide body to promote
collaboration among project participants”, “developing initiatives to encourage client
and stakeholder participation”, “providing training and guidance on the use of BIM”
and “expediting the industry’s capacity and capability for the development of BIM”.
This aspect received a large amount of further comments from the respondents.
Some of their ideas are shown below:
“It should be good for enhancing the BIM knowledge of students before entering
to this industry.” – Respondent 3
“Proper training on BIM and recognized academic qualification should be
provided at education institutions.” – Respondent 5
“The BIM subject should be incorporated into the BSE course.” – Respondent 17
“This should not be something that is specially certified for individuals. CAD never
was. This is not an accolade; this is a tool.” – Respondent 24
“BIM seems difficult to use.” – Respondent 29
“Examination and formal qualification
professionals.” – Respondent 36

should

be

developed

for

BIM

“Practical training courses of BIM system should be provided.” – Respondent 46
“There is currently no solution to the promotion of BIM adoption in Hong Kong as
the education sector is still looking into this as VTC (Higher Diploma) level. No
resource has been put into undergraduate curriculum for students to learn this in
their studies.” – Respondent 50
“Some e-learning courses for the BIM via the Internet should be set up.” –
Respondent 53
“More promotion and training of BIM is required.” – Respondent 65
“Education for adoption of BIM is necessary.” – Respondent 73
“Training and practicing on use of BIM is critical to promote the tools in the
industry.” – Respondent 74
“Training to engineering staff is insufficient.” – Respondent 76
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“Training of BIM in IVE/PolyU in Higher Diploma Course and Degree Course is
needed.” – Respondent 81
“Free courses of teaching BIM are preferred.” – Respondent 83
“It is better for BSE students to learn BIM in the university rather than knowing
nothing after their graduation.” – Respondent 85
“It is not easy for the practitioners to get round with it. It is difficult to learn and not
easy to change from AutoCad format to BIM format.” – Respondent 89
“More tutorials on BIM are required.” – Respondent 90
“Education of university students on BIM is of vital importance.” – Respondent 93
Project Management
Four measures were generally expected to have at least a moderate achievement on
the promotion of BIM adoption of BSE in Hong Kong. The four measures are
“appointing a BIM manager in the project team”, “adopting a strategic risk
management process to mitigate potential problems in BIM implementation”, “getting
contractors or O&M parties involved in the design stage” and “allowing enough time
in the project programme for BIM model development”. Some respondents further
stated their opinions in the questionnaire. Their comments are highlighted as follows:
“Under the design and construction stages, different trades are responsible by
different contractors. It is necessary to have all designers and contractors to use
the same BIM software. Besides, it requires heavy effort to solve the conflicts
between contractors in BIM if they do not sit together and create the drawings at
the same time.” – Respondent 7
“It is necessary to make the BIM Manager become a profession, make the
adoption of BIM become compulsory or a standard so as to greatly foster the BIM
adoption. The UK is a very good demonstration.” – Respondent 9
“Cheaper software license cost is in need. More enough time should be reserved
for the preparation of the BIM model.” – Respondent 12
“There is a lack of in-house BIM production team for a lot of companies or
organizations. They almost rely on the support from services providers. Business
justification is a major barrier for the BIM implementation.” – Respondent 14
“Time is needed to let BIM be adopted in BSE projects in Hong Kong.” –
Respondent 15
“For the complicated projects, the team including the contractor and consultant
will have incentive to use the BIM for the design development and services
coordination. For the simple projects such as the residential one, it is not worth to
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spend extra money and time for adoption of BIM.” – Respondent 18
“If clients always change their design including the architectural design and BSE
design. The BIM model will be changed frequently during the construction stage.
The time implementation will become longer by using BIM.” – Respondent 19
“The additional BSE workload should be remunerated in the design consultant's
fee. The same applies to the allowance of extra time for the coordination work.” –
Respondent 22
“BIM implementation is supposed to be started as early as possible in a project
but more importantly, reasonable budget should be allowed to do it. The budget
includes both time and cost. A BIMer is better the design engineer or installation
engineer himself instead of a draftsman. It means that BIM should become a tool
of the engineers and only when they are equipped with this tool, they can
understand their project better, plan it better and do it better.” – Respondent 25
“We have been facing big problems of applying BIM in BSE for those portions
which have very frequent changes due to whatever reason. Especially for BSE,
we need to wait for the readiness of all architectural, structural and fitting-out
models etc. and before starting. And according to the complexity of BS
coordination, it is always unable to meet the deadline!” – Respondent 27
“There should be longer time for BIM designers to develop the model.” –
Respondent 28
“BIM could result in that project engineers do not have time to handle additional
paper work.” – Respondent 29
“There are too frequent design changes but construction time is too tight that may
make the BIM model adjust too much and behind actual changes.” – Respondent
32
“To encourage using BIM, realistic sufficient time should be allowed when doing
cost budgeting and programme scheduling. Design information shall be frozen
and specified in contracts in order to drive the efficiency when adopting BIM
coordination. Projects are all about balance of cost, time and quality. Nowadays
projects tend to have the same or even lower cost, time and quality with
additional workload from all parties.” – Respondent 34
“The greatest hindrance to wider use of BIM in projects: The continual changes of
architectural plans come with structural design changes cannot integrate with a
sophisticated and coordinated BS design before construction contracts tendering.
In fact, design changes (always, not minor in nature) do occur even after
construction contracts award which counteract the benefits and effectiveness of
BIM.” – Respondent 42
“The cost of software is too high but its functionality or features are poor and not
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user friendly.” – Respondent 45
“Actually, the most critical problems to implement BIM are time and design due to
the shorter construction period and the rapid change of BSE design from time to
time during the construction period that let the BIM model clash frequently and
tend to disrupt the development goal.” – Respondent 48
“The project design culture in Hong Kong is demanding. There are lots of design
change and the expectation is fast-returning. This makes it even more difficult to
adopt BIM since much more time and technique are required for using it.” –
Respondent 54
“BSE professionals should involve more implementation of BIM during design and
construction stage and should not only rely on BIM consultants to create and
revise the model. Besides, parametric and informative BIM models can be used
for BSE analysis. Engineers could work with BIM modeler to test how to refine the
workflow.” – Respondent 57
“In Hong Kong, the project development phase is too short and changes will
always hinder BSE professionals not to heavily rely on BIM.” – Respondent 59
“According to recent experience on working with BIM projects, some smaller size
of E&M elements were not required to show on BIM such as small size of
trunking, sprinkler pipe etc. to reduce the overall size of data. However, there are
a lot of E&M services that will be added after coordination process such as
sprinkler head due to obstruction (e.g. sprinkler head under air duct). It results in
a big impact at some areas with headroom requirement. I reviewed many BIM
submissions which still have had a lot of crashes (e.g. underground pipe crashed
the structural ground beam). Where is the crash detection function? It may be
due to insufficient time for the contractors to prepare, I think. At the moment, it
seems that BIM is just only for the presentation.” – Respondent 60
“Things hindering the use of BIM in HK projects are the tight design or
construction schedule, and the practice of involving contractors in the design
stage (which is critical) is not possible in most of the projects in Hong Kong.” –
Respondent 61
“In my option, BIM is a tool to be promoted in the design status to enhance
illustration of the preliminary design. However, the project is also run in tight
schedule with various problems. BIM would become a not so handy tool during
the construction stage. In the manufacturing industry, I believe that the design
would be confirmed before being put on to the production line, but it seems that it
is difficult to have same effectiveness in the BSE field.” – Respondent 62
“Without sufficient resources and due to the time to time trial-and-error, it is really
a hard mission for BIM to participate in to the success.” – Respondent 66
“Enough time shall be allowed for adopting BIM in a project provided that the
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architectural and structural plans are ‘frozen’ to minimize abortive works.” –
Respondent 69
“Sufficient resources for the BIM development should be allocated as it takes a
certain percentage in full scale introduction. I am positive to BIM application in the
engineering corner.” – Respondent 73
“The price of using BIM is expensive.” – Respondent 76
“Time is the essence of implementing BIM. I cannot recall any successful story of
using BIM in Hong Kong. The time taken to cater for the frequent changes has a
great impact on architectural, structure and finally the BSE trade. Given most of
the projects in Hong Kong are fast track projects, there is little room to provide
within a limited period of time a decent BIM drawing which has been well
coordinated amongst different disciplines. In my opinion, the mature stage of
using BIM in a project might be at the handover stage to use it to record the asbuilt status of the project when everything is fixed. It is then moving little by little
toward the construction stage.” – Respondent 84
“It take time for the industry to get used to BIM. It is worth to use in complicated
or complex projects but for simple and small projects, using BIM cannot get
payback.” – Respondent 89
“BIM is a useful tool. However, for small companies, the use of BIM may be very
limited. It is because BIM is associated with a large fixed cost. More importantly,
graduates from University have little access to this software. So companies have
to rely on the limited number of experienced BIM users, who are most likely
working in companies of larger scales and will not change to smaller firms. On the
other hand, large scale companies can invest in the fixed cost of initial BIM
installation and staff training, hence allowing for its BIM team to mature. The
healthy development of BIM, however, is to make sure both large and small firms
get involved in the use of BIM.” – Respondent 93
“The design programme has to be reviewed and certain ground rules would be
needed to implement when BIM is used as both a design and CAD tool, i.e. by
merely using BIM but not changing the way typical projects run and implement
would be very challenging.” – Respondent 94
“The very tight construction programme and low fee situation in Hong Kong will
be a great hurdle to wide adoption of BIM in design stage. Reasonable project
programme and costs to the designers and contractors should be allowed.
Software cost should be kept in a reasonable and affordable level.” – Respondent
95
10.

CONCLUSIONS
The presentations given by the three representative BIM software companies,
namely Autodesk Revit, Bentley AECOsim Building Designer and Graphisoft
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ArchiCAD, showed that BIM is a powerful digital tool. It enables, inter alia, virtual
modelling; flexible creation, modification and simulation of design options and
information; and efficient coordination among various trades of BSE as well as
between BSE and other building-related disciplines. Supporting international CAD
standards, BIM is useful for design and construction, as well as operation,
maintenance and management of buildings and building services.
According to the review of the worldwide initiatives for implementing BIM, including
those in the US, the UK, Finland, Norway, Denmark, Sweden, Netherlands,
Singapore, South Korea, Middle East, mainland China, and Hong Kong, there has
been a global trend of promoting the use of BIM in building projects, particularly since
the early 2000’s. Some governments, notably in the US, UK and Singapore, have
even mandated the use of BIM in some building projects. Comparatively, Hong Kong
lags behind in the implementation of BIM even though some public bodies (e.g. the
Housing Authority and the Architectural Services Department) have taken steps to
drive the adoption of the BIM technology. The literature review also revealed that in
recent years more and more BIM studies had been carried out around the world but
there were no prior studies pinpointing at implementing BIM for BSE.
As documented in the literature, there are a wide range of potential benefits of using
BIM for BSE. However, adoption of BIM is constrained by a number of possible
barriers. Such benefits and barriers, after consolidation, were deliberated at a focus
group meeting during which 15 participants representing the views of various
stakeholder groups (e.g. government department, developer, architect, structural
engineer, BSE, surveyor, construction and project managers, operation and
maintenance managers, facilities managers, etc.) exchanged their valuable
experiences and insights. The findings from this meeting serve as a concrete basis
for designing an online survey in the subsequent stage.
Intended to solicit opinions of a large number of industry stakeholders on adoption of
BIM for BSE, the online survey managed to collect 419 responses, with most of them
given by experienced professionals in the building industry. The majority (40.1%) of
the respondents indicated that BIM adoption for BSE was in general at Level 1b of
the BSI (2015)’s maturity model (i.e. Managed CAD in 3D format using BS 1192:2007
with a collaboration tool providing a common data environment, possibly some
standard data structures and formats. Commercial data managed by standalone
finance and cost management packages with no integration). This majority group
together with those who indicated that BIM adoption was at low levels (i.e. Level 0 or
1a) added up to almost three-thirds (74.0%) of the respondents. As for the levels of
BIM adoption for BSE at different building lifecycle stages, the majority’s
observations were that BIM was implemented in less than 15% of: design projects
(43.9%), construction projects (44.2%), and O&M works (61.1%).
The online survey also unveiled that the most common length of time BS designers
had been using BIM was only 1-2 years (37.5%), which is comparable to the
counterpart proportion of BS contractors (34.1%). The majority of the respondents
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(40.3%) even indicated “not at all” as the most common length of time BS O&M
professionals had been using BIM. Such findings show not only the rudimentary
adoption of BIM in BS design and construction, but also the uncommon take-up of
BIM in the FM sector (embracing BS O&M).
The majority of the respondents further considered that among the main benefits
(management and control) of BIM adoption, “Better quality control” (37.2%) and
“Better risk management” (37.0%) could be obtained to a great extent. As regards the
benefits of BIM adoption during the project planning and construction stage, more
than 40.0% of respondents considered that “Better decision making” could be greatly
achieved and a comparable proportion (37.9%) expressed that adoption of BIM could
lead to great benefits in terms of “Better project management”. Regarding project
coordination and engagement, “Improved interdisciplinary communication,
coordination and engagement”, “Enhanced values of different discipline” and
“Improved stakeholder and public engagement” were perceived by over half of the
respondents (56.6% - 61.7%) as of great or very great benefits. In terms of outcome
benefits, the majority of the respondents considered “Earlier occupancy” (39.1%) and
“Improved environmental performance and sustainability” (38.7%) as the top two
benefits.
On the other hand, there were various barriers to adoption of BIM for BSE. Among
the information and knowledge barriers, “No opportunity to use” was regarded by the
respondents as the top barrier to BIM adoption, and the majority of them considered
“Lack of client demand” as a moderate motivation barrier. A similar proportion of the
respondents indicated that “Lack of legal standards or specifications to cope with BIM
adoption” as a moderate barriers in the legal and contractual aspect. While
“Widespread of mistakes and errors produced from using BIM” and “Market issues”
were the top two barriers in the existing culture and practice aspect, a significant
proportion of the respondents indicated “Timing issues” (16.2%) and “Frequent
change in purpose of building during design stage” (15.5%) as entire barriers to
adopting of BIM for BSE.
From the responses to measures which are conducive to adoption of BIM for BSE,
“Provide key messages and case studies to explain the benefits of BIM” was selected
by the majority (37.0%) as a moderate knowledge and information sharing measure.
Among the support measures, the top-ranked one was “Enable and ensure sufficient
digital /software capability and vendor support”. In the documentation and practice
aspect, the top two measures indicated by the majority as of great help to BIM
adoption were “Define clearly BIM input and output requirements” (30.1%) and
“Establish standards, specifications and new forms of contracts for wider use of BIM”
(29.6%). Two promotion and education measures, perceived as of comparatively
great help to BIM adoption, were “Set up industry-wide body to promote collaboration
among project participants” and “Expedite the industry's capacity and capability for
the development of BIM”. In the project management category, “Adopt a strategic risk
management process to mitigate potential problems in BIM implementation” was
regarded by 32.2% of the respondents as a great measure conducive to BIM
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adoption, and a comparable proportion (31.3%) considered the conducive effect of
“Appointment of BIM manager in project team” as equally great. Overall, the top 10
measures, following the priority order below, should be implemented to help achieve
wider adoption of BIM for BSE:
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.

11.

Allow enough time in project programme for BIM model development
Set up a BIM object library for BSE components
Develop standardized BSE legends for better integration with other disciplines
Provide training and guidance on the use of BIM
Incentive given by government on the use of BIM
Establish standards, specifications and new forms of contracts for wider use
of BIM
Develop initiatives to encourage client and stakeholder participation
Expedite the industry's capacity and capability for the development of BIM
Promote collaboration with senior management support
Define clearly BIM input and output requirements
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CIBSE-HKIE-PolyU Collaborative Research:
Towards Adoption of Building Information Modelling in Building Services Engineering
in Hong Kong

Agenda of Project Team Meeting
Date: 30 June 2015 (Tue)
Time: 3:00 pm
Venue: ZS861, PolyU

1.
a.
b.
c.
d.
e.

Confirmation of project particulars
Personnel of Project Team
Project period
Goal and objectives
Project funding
Project plan and deliverables

2. Events attended /works completed
a. Presentations by software suppliers
b. CIC seminar on BIM
3.
a.
b.
c.
d.
e.

Works in progress and ahead
Literature review
Focus group meeting
Questionnaire survey
Reports
Seminar

4. Next meeting
5. Any other business
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Collaborative Research: Towards Adoption of Building Information Modelling in Building
Services Engineering in Hong Kong
Minutes of Project Team Meeting (No. 1)
Date

: 30 June 2015

Time

: 3:00 pm

Venue

: ZS861, PolyU

Present

: Joseph Lai (JLai), Chairman
P L Yuen (PLYuen)
Antonio Chan (AChan)
Betty Chiu (BChiu), Secretary

Absent (with
apology)

: Patrick Cheung (PCheung)
Roger Ng (RNg)

Item

Matters

Action

1.

Welcome and introduction

1.1

JLai, the meeting convenor, welcomed all project team members and
thanked for the support given by CIBSE-HKB and HKIE-BSD to the
study.

1.2

JLai introduced the background of the study, which is a formal
collaborative research between CIBSE-HKB, HKIE-BSD and PolyU.

2.

Confirmation of Project particulars

2.1

The study team consists of JLai as Principal Investigator and RNg and
BChiu as Co-Investigators. A research assistant has been employed to
assist in carrying out the necessary research tasks. JLai reported that a
kick-off meeting was held among the study team members upon project
commencement, i.e. 15 May 2015.
The project committee, as per the collaborative research agreement,
comprises JLai as leader and Dr. P.L. Yuen (CIBSE-HKB) and Ir Patrick
Cheung (HKIE-BSD) as members. It was agreed that Ir Stephan Wong
and Ir Antonio Chan act as alternate representatives of CIBSE-HKB and
HKIE-BSD, respectively.

2.2

The study would require 12 months (15 May 2015 – 14 May 2016) to
complete.

2.3

The study is supported by CIBSE-HKB and HKIE-BSD, with each party
providing HKD$100,000 for the study. It was noted that CIBSE-HKB
and HKIE-BSD had each settled the first instalment (HKD50,000).
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2.4

JLai recapped the study goals and objectives as stipulated in the
collaborative research agreement.

2.5

The study would be carried out in three stages:
 Stage 1: Desktop study and data collection design (3 months)
 Stage 2: Data collection and analysis (6 months)
 Stage 3: Compilation of study results (3 months)
JLai said that a focus group meeting would be convened to solicit views
from professionals and related parties. Afterwards, an electronic
questionnaire survey (e-survey) would be conducted to gather responses
from BSE practitioners.
The deliverables of the study include the following:
 Interim Report
 Final Report
 Seminar (after completion of the project)

3.

Events attended/work completed

3.1

JLai reported that the study team had invited each of the three leading
BIM software suppliers (Autodesk, Bentley and Graphisoft) to give a
presentation about their software.

3.2

JLai tabled a summary of key events organized/attended, including the
CIC seminar on BIM on 24 June 2015. The seminar is about the CIC
Building Information Modelling Standards (Phase One).

4.

Work in progress and ahead

4.1

JLai reported that a literature review was being conducted by the study
team. Both journal articles and study reports, produced locally or
overseas, have been reviewed. Key issues found from the literature
review include benefits, drawbacks and methodologies adopted for
studying the implementation of BIM in the construction industry.
PL Yuen asked whether there is difference between our study and those
previous studies. JLai said that for many of the previous studies, focus
group meeting was not conducted before questionnaire surveys were
carried out. The inclusion of a focus group meeting can help design the
subsequent questionnaire, enhancing the credibility of the study.

4.2

JLai proposed and other project team members agreed that the focus
group size should be around 12-15. The project team agreed that the
focus group participants should come from different perspectives,
including developer, consultant, contractor, facilities manager, etc.
PL Yuen suggested that the study team should also invite representatives
from some related institutions, such as HKIA, HKIS and the Structural
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Division of HKIE to participate in the focus group meeting. AChan
agreed that if the focus group participants are from a wide spectrum of
parties, the study team would be able to seek more views and
information regarding adoption of BIM in the BSE industry. AChan also
suggested that representatives from some well-known developers in
Hong Kong and Government Departments should also be invited to
participate in the focus group meeting.
Based on the suggestions of PLYuen and AChan, JLai would draft a list
of target parties and an invitation letter for the focus group meeting. The
draft documents would be circulated for comment and input by the
project committee members.
The project team agreed holding the focus group meeting in one
weekday (e.g. Friday) afternoon in mid-September 2015.
4.3

JLai mentioned that the e-survey would be designed after the focus
group meeting. PL Yuen and AChan agreed that CIBSE-HKB and
HKIE-BSD would disseminate the e-survey to their members.

4.4

PLYuen asked about the timing of report submissions. JLai responded
that the interim report and final report would be submitted respectively
by end November 2015 and mid-June 2016 (i.e. around 1 month after
project completion). A draft final report would also be provided for
review before submission of the formal final report.
Both CIBSE-HKB and HKIE-BSD would like to have the report
produced such that it can be read along with the CIC BIM standards
particularly for BSE industry

4.5

A seminar would be conducted at PolyU for dissemination of the study
results to members of CIBSE-HKB, HKIE-BSD and other related parties
and professional institutions. The seminar would be held in and around
mid-July 2016.

5.

Next Meeting
The next meeting would be held at room ZS861 (PolyU), 3:00pm, 27
August 2015 (Thursday).

6.

Any other business
There was no other business and the meeting was adjourned at 4:40 pm.
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JLai

CIBSE-HKIE-PolyU Collaborative Research:
Towards Adoption of Building Information Modelling in Building Services Engineering
in Hong Kong

Agenda of Project Team Meeting
Date: 27 August 2015 (Thur) {changed to 1 September 2015}
Time: 3:00 pm
Venue: ZS861, PolyU

1. Confirmation of the last meeting minutes
2. Matters arising from the last meeting minutes
3. Work progress
a. Literature review (on-going)
b. Consolidation of BIM software features
c. Potential conference paper
d. Invitation of focus group participants
e. Design questionnaire for focus group meeting
4. Works ahead
a. Focus group meeting
b. Questionnaire survey
c. Reports
d. Seminar
5. Next meeting
6. Any other business
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Collaborative Research: Towards Adoption of Building Information Modelling in Building
Services Engineering in Hong Kong
Minutes of Project Team Meeting (No. 2)
Date

: 1 September 2015

Time

: 3:00 pm

Venue

: ZS861, PolyU

Present

: Joseph Lai (JLai), Chairman
P L Yuen (PLYuen)
Antonio Chan (AChan)
Roger Ng (RNg)
Betty Chiu (BChiu), Secretary
Michael Liu (MLiu)

Item

Matters

Action

1.

Confirmation of the minutes of the 1st project team meeting held on
30 June 2015

1.1

For the minutes of the last (1st) project team meeting, comments from
AChan had been taken and the comment from PLYuen, namely the
abbreviation “HKB” representing “Hong Kong Branch” needs to be
added after “CIBSE”, was noted. With amendments made for such
comments, the last meeting minutes was confirmed.

2.

Matters arising from the last meeting minutes

2.1

List of target parties and invitation letter for focus group meeting
JLai reported that the draft list of target organizations and invitation
letter for the focus group meeting had been circulated on 23 July 2015
for review by the project committee members. Formal invitation letters
were sent to all the target organizations, by both post and email, on 6-7
August 2015.

3.

Work progress

3.1

JLai reported that the study team had completed a substantial part of
literature review for the study. The review, covering journal articles and
study reports etc. produced locally or overseas, has been ongoing. Any
new literature, if found to be relevant, would be included in the review
work.

3.2

JLai reported that the study team, after viewing the presentations given
by the BIM software suppliers and receiving from them the relevant
information, had consolidated a list of common BIM features. Such
information would be included in the study report.
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3.3

JLai reported that an abstract of a conference paper had been submitted
to the CIB World Building Congress, which would be held in May 2016
in Finland. The paper, to be written based on the literature review (such
as benefits and barriers of BIM), is meant to disseminate the study
findings internationally. PLYuen agreed that peer review is important for
testing the findings.

3.4

For the focus group meeting, JLai tabled a summary of replies from the
target organizations. The responses were overwhelming - 15 of the 16
invited organizations had confirmed their participation. Only one
organization, namely Association of Consulting Engineers of Hong
Kong, had not yet replied. JLai said that it might be because the
invitation was sent to the general enquiry e-mail address of the
Association, which is the contact point shown in its website. Recently
JLai directly emailed the Chairman of the Association; his reply was
pending. PLYuen and AChan suggested contacting Ir Thomas Chan,
who has close contact with the Association.

JLai

[Post-meeting note: After the meeting, JLai emailed Ir Thomas Chan.
The Chairman of Association of Consulting Engineers of Hong Kong
replied that Ir Chan would participate in the focus group meeting.]
3.5

JLai tabled a questionnaire designed for the focus group meeting and
mentioned that the questions and answer options were developed with
reference to some previous study reports and information found from
relevant journal articles. JLai said that based on the questionnaire, the
focus group participants would be asked to give ratings on a number of
issues according to their opinions and observations. At appropriate time
slots during the meeting, JLai would also give powerpoint presentations
on the issues in order to facilitate the participants to respond to the
questions.

3.6

AChan suggested that the term “building services engineering” should be
included in the title of the focus group meeting questionnaire so as to
spell out the focus of the study. JLai agreed to incorporate this
accordingly.

3.7

PLYuen asked whether the study team would highlight in the
questionnaire the information obtained from the Construction Industry
Council (CIC) report on BIM. JLai said that the study team had referred
to a large volume of references (including the CIC report) in preparing
the questionnaire. Such references would be mentioned in the focus
group meeting as well as the study report.

3.8

PLYuen asked whether quantifiable benefits could be shown based on
the results obtained from the questionnaire. JLai replied that this kind of
reference information (in $ or %), which had been published in some
overseas literature/websites, would be included in the study report.
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JLai

4.

Work ahead

4.1

The focus group meeting would be held on 18 September 2015 (Friday),
2:00 - 5:00 pm, in Room ZS869, 8/F, Block Z (South Tower), HKPolyU.
JL asked whether PLYuen and AChan would join the focus group
meeting. PLYuen replied that he would join the focus group meeting.
While AChan would not be able to join that meeting, he would see if an
alternate would join the meeting, noting that another invited
representative of HKIE-BSD had already agreed to participate in the
meeting.

4.2

AChan asked whether the study team would pre-inform the focus group
participants for the questionnaire. JLai responded that the questionnaire
will be sent to the participants before the meeting.

4.3

AChan asked for the timing of the e-survey. JLai responded that the esurvey would be conducted in November 2015 and the e-questionnaire
would be developed based on the findings obtained from the focus group
meeting. JLai said that the draft e-survey would be circulated for
comment and input by the project team members beforehand. PLYuen
and AChan agreed that CIBSE-HKB and HKIE-BSD would disseminate
the e-survey to their members.

4.4

PLYuen asked about the timing of report submissions. JLai responded
that the interim report would be submitted in November 2015.

4.5

A seminar would be conducted at PolyU for dissemination of the study
results to members of CIBSE-HKB, HKIE-BSD and other related parties
and professional institutions. The seminar would be held after
completion of the study, in or around June 2016.

5.

Next Meeting
The next meeting would be held at room ZS861 (PolyU), 3:00pm, 23
October 2015 (Friday).

6.

Any other business
There was no other business and the meeting was adjourned at 4:30 pm.
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JLai

CIBSE-HKIE-PolyU Collaborative Research:
Towards Adoption of Building Information Modelling in Building Services Engineering
in Hong Kong

Agenda of Project Team Meeting
Date: 23 October 2015 (Fri) {changed to 9 November 2015 (Mon)}
Time: 3:00 pm {changed to 4:30 pm}
Venue: ZS861, PolyU

6. Confirmation of the last meeting minutes
7. Matters arising from the last meeting minutes
8. Work progress
a. Consolidate findings from focus group meeting
b. Draft contents of Interim Report
9. Works ahead
a. Design questionnaire for online survey
b. Launch online survey
c. Reports (Interim and Final)
d. Seminar
10. Next meeting
11. Any other business
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Collaborative Research: Towards Adoption of Building Information Modelling in Building
Services Engineering in Hong Kong
Minutes of Project Team Meeting (No. 3)
Date

: 9 November 2015

Time

: 4:30 pm

Venue

: ZS861, PolyU

Present

: Joseph Lai (JLai), Chairman
P L Yuen (PLYuen)
Antonio Chan (AChan)
Roger Ng (RNg)
Betty Chiu (BChiu), Secretary
Michael Liu (MLiu)

Item

Matters

Action

1.

Confirmation of the minutes of the 2nd project team meeting held on
1 September 2015

1.1

Minutes of the last (2nd) project team meeting were confirmed without
amendments.

2.

Matters arising from the last meeting minutes

2.1

Focus Group Meeting Questionnaire
JLai reported that the the term “building services engineering” had been
included in the title of the focus group meeting questionnaire as to spell
out the focus of the study. The questionnaire was sent to the participants
before the meeting date.

3.

Work progress

3.1

JLai reported that the focus group meeting was held smoothly on 18
September 2015 (Friday), 2:00 - 5:00 pm, in Room ZS869, 8/F, Block Z
(South Tower), HKPolyU. A total of 15 participants from different
organizations joined the focus group meeting.

3.2

PLYuen asked for key findings obtained from the focus group meeting.
RNg reported that the participants considered that better time and cost
management, and quality control are major benefits of implementing
BIM; whilst lack of client demand, lack of legal standards or
specification and costing issues are major barriers affecting BIM
implementation in Hong Kong.
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3.3

JLai mentioned that to design an e-questionnaire for the online survey,
the study team would modify the content of the focus group
questionnaire based on the information and results obtained from the
focus group discussion.

3.4

PLYuen said that having showcases / sharing sessions of benefits gained
in successful BIM projects is a good incentive for implementing BIM in
the BSE sector. PLYuen queried whether 2-D architectural/structural
CAD drawings could be converted into BIM models if architects/
structural engineers do not use BIM in preparing their designs. JLai
responded that this query would be conveyed to the BIM software
providers.

3.5

JLai tabled the draft contents of the Interim Report and asked if PLYuen
and AChan can provide the logos of HKIE and CIBSE for incorporation
in the report. PLYuen and AChan agreed to provide the logos. JLai said
that a section for “Executive Summary” and another for “The Way
Forward” would be included in the Final Report, but not the Interim
Report.

4.

Work ahead

4.1

JLai mentioned that the draft e-questionnaire would be circulated for
comment and input by the project team members beforehand and tested
before full implementation. JLai said that the PolyU Research Survey
Tool - “mySurvey” would be used for conducting the e-survey of this
study. The focus group participants would be invited to support the esurvey by disseminating it to their members.

4.2

AChan suggested that building services suppliers, through associations
including ACRA, ECA, PSWTA, FSCIA and LECA, should also be
invited to participate in the e-survey. JLai agreed and would draft a list
of target parties for the e-survey. The list would be circulated for
comment by the project committee members. AChan agreed to liaise
with the above associations to facilitate dissemination of the e-survey.

4.3

JLai mentioned that the draft e-survey would be ready in end November
/ early December 2015. Full implementation of the survey would be in
mid-December 2015.

4.4

JLai said that the Interim Report would be submitted by in end
November / early December 2015.

4.5

A seminar would be conducted at PolyU for dissemination of the study
results to members of CIBSE-HKB, HKIE-BSD and other related parties
and professional institutions. The seminar would be held after
completion of the study, in or around June 2016.

4.6

AChan suggested that after the dissemination of the study results, the
project team could communicate with the CIC and other related
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JLai/
RNg

PLYuen
/ AChan

JLai
AChan

organizations about the way forward for adoption of BIM in the BSE
sector.
5.

Next Meeting
The next meeting would be held at room ZS861 (PolyU), 4:30pm, 16
December 2015 (Wednesday).

6.

Any other business
There was no other business and the meeting was adjourned at 5:40 pm.
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CIBSE-HKIE-PolyU Collaborative Research:
Towards Adoption of Building Information Modelling in Building Services Engineering
in Hong Kong

Agenda of Project Team Meeting
Date: 16 December 2015 (Wed)
Time: 4:30 pm
Venue: ZS861, PolyU

12. Confirmation of the last meeting minutes
13. Matters arising from the last meeting minutes
14. Work progress
a. Interim Report
b. Questions (shortlisted and modified) for online survey
15. Works ahead
a. Online survey (distribution channels, launch time, end time, etc.)
b. Data analysis
c. Final Report
d. Seminar
16. Next meeting
17. Any other business
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Collaborative Research: Towards Adoption of Building Information Modelling in Building
Services Engineering in Hong Kong
Minutes of Project Team Meeting (No. 4)
Date

: 16 December 2015

Time

: 4:30 pm

Venue

: ZS861, PolyU

Present

: Joseph Lai (JLai), Chairman
P L Yuen (PLYuen)
Antonio Chan (AChan)
Roger Ng (RNg)
Betty Chiu (BChiu), Secretary
Michael Liu (MLiu)

Item

Matters

Action

1.

Confirmation of the minutes of the 3rd project team meeting held on
9 November 2015

1.1

Minutes of the last (3rd) project team meeting were confirmed without
amendments.

2.

Matters arising from the last meeting minutes

2.1

Queries about conversion of 2-D architectural/structural CAD
drawings into BIM models
RNg reported that after discussion with the BIM software providers, it is
confirmed that in principle, the 2-D architectural/structural CAD
drawings could be converted into BIM models for use by building
services engineers even if architects/structural engineers do not use BIM
in preparing their designs. AChan asked RNg for the contact information
of the software providers.

3.

Work progress

3.1

JLai reported that an electronic copy of the Interim Report has been sent
to PLYuen and AChan. At this stage, PLYuen and AChan would
circulate the Report to committee/council members of HKIE-BSD and
CIBSE-HKB only.

3.2

JLai and MLiu showed the draft e-questionnaire and demonstrated how
to complete it online. JLai said that mandatory items are set in the equestionnaire so as to ensure that respondents would not overlook the
essential items. JLai invited comments from PLYuen and AChan on the
draft e-questionnaire. PLYuen and AChan said that the draft equestionnaire would be forwarded to their fellow committee members
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RNg

for comment. JLai suggested and PLYuen and AChan agreed to
feedback comments by 23 December 2015 so that the study team could
fine-tune the content of the e-questionnaire before launching the survey
in early January 2016.
4.

Work ahead

4.1

JLai tabled and introduced a list of target distribution channels for the esurvey. In addition to the focus group participants and relevant
contractor associations, two BIM associations would be invited to
disseminate the survey to their members. JLai said that an e-mail will be
sent to the government departments that participated in the focus group
meeting to invite their support to the e-survey. PLYuen agreed to liaise
with the departments in case there are no replies from them. AChan said
that he will provide the contact information of those contractor
associations. JLai suggested and PLYuen and AChan agreed that the
PolyU-BSE alumni association will also be invited to disseminate the
questionnaire to its members.

4.2

JLai mentioned that the e-survey would commence in early January 2016
and end in late February. If found necessary, reminders would be sent to
the target respondents during the survey period. PLYuen asked for the
target response number; JLai responded that over 1,000 responses would
be highly encouraging while 300-400 responses would be on a par with
studies of a similar scale.

4.3

JLai said that the Final Report would be submitted in June 2016 (i.e.
around 1 month after project completion).

4.4

A seminar would be conducted at PolyU for dissemination of the study
results to members of CIBSE-HKB, HKIE-BSD and other related parties
and professional institutions. The seminar would be held after
completion of the study.

5.

Next Meeting
The next meeting would be held at room ZS861 (PolyU), 4:30 pm, 29
January 2016 (Friday).

6.

Any other business
There was no other business and the meeting was adjourned at 5:40 pm.
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JLai
PLYuen
AChan

CIBSE-HKIE-PolyU Collaborative Research:
Towards Adoption of Building Information Modelling in Building Services Engineering
in Hong Kong

Agenda of Project Team Meeting
Date: 29 January 2016 (Fri) {changed to 3 February 2016 (Wed)}
Time: 4:30 pm {changed to 3:00 pm}
Venue: ZS861, PolyU

1. Confirmation of the last meeting minutes
2. Matters arising from the last meeting minutes
3. Work progress
a. Online survey (distribution, response)
4.
a.
b.
c.
d.

Works ahead
Actions to boost survey response
Data analysis
Final Report
Seminar

5. Next meeting
6. Any other business
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Collaborative Research: Towards Adoption of Building Information Modelling in Building
Services Engineering in Hong Kong
Minutes of Project Team Meeting (No. 5)
Date

: 3 February 2016

Time

: 3:00 pm

Venue

: ZS861, PolyU

Present

: Joseph Lai (JLai), Chairman
P L Yuen (PLYuen)
Antonio Chan (AChan)
Roger Ng (RNg)
Betty Chiu (BChiu), Secretary
Michael Liu (MLiu)

Item

Matters

Action

1.

Confirmation of the minutes of the 4th project team meeting held on
16 December 2015

1.1

Minutes of the last (4th) project team meeting were confirmed without
amendments.

2.

Matters arising from the last meeting minutes

2.1

Provision of contact information about the software providers
RNg has provided the contact information about the software providers
to AChan after the last meeting.

2.2

Dissemination of Questionnaire
JLai reported that in addition to the parties who attended the focus group
meeting before, the five contractor associations recommended by AChan
were invited to disseminate the online survey to their members/staff.

3.

Work progress

3.1

JLai tabled a response summary of the online survey and reported that so
far the total number of responses is only 177. JLai pointed out that while
there are certain amounts of respondents from the HKIE-BSD and
CIBSE-HKB, such amounts are still small when compared with their
total numbers of members.

3.2

JLai mentioned that some of the invited organizations have not yet
confirmed that they have disseminated the online survey to their
members, so further attempts will be made to confirm with them. JLai
said that some organizations (e.g. HKIBIM and buildSMART Hong
Kong) should have disseminated the online survey to their members as
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some of the survey respondents indicated that they are members of
HKIBIM or buildSMART.
4.

Work ahead

4.1

JLai pointed out that the target number of responses is 300-400. JLai
proposed that reminders need to be sent to the invited organizations to
boost the response rate. PLYuen and AChan agreed to call the invited
target organizations to encourage their members to participate in the
online survey. JLai will also ask AABSE to broadcast a message to
reminder its members for joining the survey.

4.2

AChan asked and JLai replied that no deadline has been set for the
survey, but hopefully the close of the survey will be end February 2016
in order to allow sufficient time for subsequent data analysis.

4.3

PLYuen proposed and AChan agreed to send the link of the online
survey directly to consultants, contractors and supplier companies that
they have direct and close contact so as to boost the response rate.

4.4

JLai said that the data analysis would be started in March 2016.

4.5

JLai said that the Final Report would be submitted in June 2016 (i.e.
around 1 month after project completion).

4.6

A seminar would be conducted at PolyU for dissemination of the study
results to members of CIBSE-HKB, HKIE-BSD and other related parties
and professional institutions. The seminar would be held after
completion of the study.

5.

Next Meeting
The next meeting would be held at room ZS861 (PolyU), 4:30 pm, 3
March 2016 (Thursday).

6.

Any other business
There was no other business and the meeting was adjourned at 4:00 pm.
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PLYuen
AChan
JLai

PLYuen
AChan

CIBSE-HKIE-PolyU Collaborative Research:
Towards Adoption of Building Information Modelling in Building Services Engineering
in Hong Kong

Agenda of Project Team Meeting
Date: 3 March 2016 (Thur)
Time: 4:30 pm
Venue: ZS861, PolyU

1. Confirmation of the last meeting minutes
2. Matters arising from the last meeting minutes
3. Work progress
a. Online survey
b. Actions to boost survey response
4.
a.
b.
c.

Works ahead
Data analysis
Final Report
Seminar

5. Final instalment of the project grant
6. Next meeting
7. Any other business
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Collaborative Research: Towards Adoption of Building Information Modelling in Building
Services Engineering in Hong Kong
Minutes of Project Team Meeting (No. 6)
Date

: 3 March 2016

Time

: 4:30 pm

Venue

: ZS861, PolyU

Present

: Joseph Lai (JLai), Chairman
P L Yuen (PLYuen)
Antonio Chan (AChan)
Betty Chiu (BChiu), Secretary
Michael Liu (MLiu)

Absent (with
apology)

Roger Ng (RNg)

Item

Matters

Action

1.

Confirmation of the minutes of the 5th project team meeting held on
3 February 2016

1.1

Minutes of the last (5th) project team meeting were confirmed without
amendments.

2.

Matters arising from the last meeting minutes

2.1

Boost Response Rate of Online Survey
After the last meeting, PLYuen and AChan had called the invited target
organizations to encourage their members to participate in the online
survey. They had also sent the survey link to the consultants, contractors
and supplier companies that they have direct and close contact so as to
boost the response rate. JLai had asked AABSE to broadcast a message
to reminder its members for joining the survey.

3.

Work progress

3.1

JLai tabled a response summary of the online survey and reported that so
far the total number of responses is only 210. JLai pointed out that while
there are certain amounts of respondents from HKIE-BSD and CIBSEHKB, such amounts are still small when compared with their total
numbers of members.

3.2

In order to further boost the survey response, JLai suggested, and
PLYuen and AChan agreed, to directly ask the Council members of
HKIE-BSD and CIBSE-HKB to encourage their colleagues to join the
survey. PLYuen and AChan also agreed to arrange an email to be
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PLYuen
AChan

broadcast to HKIE-BSD and CIBSE-HKB members, reminding them to
complete the survey (with deadline set as 18 March 2016). In addition,
AChan proposed and JLai agreed that a choice “None of the above”
would be added as an option of answer to the question asking whether
the respondent is member of the listed institutions.
3.3

It was noted that a large number of the previous respondents clicked the
survey link but did not complete all the survey questions. PLYuen
suggested and JLai agreed to prepare a message for reminding
respondents to complete all the survey questions.

3.4

As proposed by PLYuen and echoed by AChan, JLai agreed to provide
an updated number of survey responses one week after the meeting so as
to see if the above actions take effect in boosting the response rate.

4.

Work ahead

4.1

JLai said that the data analysis would be started right after the
completion of the online survey. The survey deadline was set as 18
March 2016 in order to allow time for the data analysis.

4.2

JLai reported that the due date of the final instalment of the project grant
is 1 April 2016. PLYuen suggested and JLai agreed that a draft final
report would be provided to CIBSE-HKB and HKIE-BSD before the
above due date.

JLai

JLai

JLai

JLai

Final Instalment of the Project Grant
5.
5.1

6.

JLai said that the research office of PolyU will issue to CIBSE-HKB and
HKIE-BSD an invoice for the final instalment of the project grant (due
date: 1 April 2016). PLYuen and AChan noted and would follow up
upon receipt of the invoice.
Next Meeting
The next meeting would be held at room ZS861 (PolyU), 4:30 pm, 14
April 2016 (Thursday).

7.

Any other business
There was no other business and the meeting was adjourned at 5:00 pm.
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AChan

CIBSE-HKIE-PolyU Collaborative Research:
Towards Adoption of Building Information Modelling in Building Services Engineering
in Hong Kong

Agenda of Project Team Meeting
Date: 13 April 2016 (Wed) {meeting advanced from 14 April 2016}
Time: 12:30 pm
Venue: Chinese Garden (Staff Restaurant), 4/F, Communal Building, PolyU

18. Confirmation of the last meeting minutes
19. Matters arising from the last meeting minutes
20. Work completed/in progress
a. Draft Final Report
b. Online survey
c. Data analysis
21. Deliverables
a. Final Report
b. Seminar
22. Final instalment of the project grant
23. Any other business

-111-

Collaborative Research: Towards Adoption of Building Information Modelling in Building
Services Engineering in Hong Kong
Minutes of Project Team Meeting (No. 7)
Date

: 13 April 2016

Time

: 12:30 pm

Venue

: Chinese Garden (Staff Restaurant), 4/F, Communal Building, PolyU

Present

: Joseph Lai (JLai), Chairman
P L Yuen (PLYuen)
Antonio Chan (AChan)
Betty Chiu (BChiu), Secretary
Michael Liu (MLiu)

Absent (with
apology)

Roger Ng (RNg)

Item

Matters

Action

1.

Confirmation of the minutes of the 6th project team meeting held on
3 March 2016

1.1

Minutes of the last (6th) project team meeting were confirmed without
amendments.

2.

Matters arising from the last meeting minutes

2.1

Boost Response Rate of Online Survey
After the last meeting, JLai prepared a message for reminding
respondents to complete all survey questions. JLai had also added a
choice “None of the above” as an option of answer to the question asking
whether the respondent is member of the listed institutions. PLYuen and
AChan broadcasted the message to HKIE-BSD and CIBSE-HKB
members, reminding them to complete the survey before the deadline.

3.

Work progress

3.1

JLai said that the draft final report had been submitted to CIBSE-HKB
and HKIE-BSD on 31 March 2016 for the final settlement of project
grant.

3.2

JLai said that the online survey was closed on 18 March 2016 and a total
of 419 responses were received, thanks to the effort of AChan and
PLYuen in reminding their members to complete the survey.

3.3

JLai tabled and introduced the response summary of the online survey.
JLai pointed out that more than 70% of the respondents are experienced
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professionals working in the construction industry and/or members of
HKIE or CIBSE. JLai also mentioned that over 70% of the respondents
are working in the BSE sector, for design and construction. JLai said that
most of the respondents considered that the current level of BIM
adoption for BSE is at Level 1b. JLai reported that other and detailed
data analyses are in progress.
4.

Deliverables

4.1

JLai said that the Final Report would be submitted in mid-May 2016.
PLYuen proposed and AChan and JLai agreed that the Final Report will
be circulated to relevant government departments to seek their views and
comments, and a meeting would be held with them in July 2016 to
discuss the key findings. PLYuen and AChan will line up the relevant
parties in due course.

4.2

A seminar would be conducted at PolyU for dissemination of the study
results to members of CIBSE-HKB, HKIE-BSD and other related parties
and professional institutions. The seminar would be held in September
2016.

5.

Final Instalment of the Project Grant

5.1

JLai reported that the final instalment payable from CIBSE-HKB had
been received. AChan handed over a cheque for settling the final
instalment payable from HKIE-BSD, and JLai would follow up with the
Finance Office for the settlement.

6.

Any other business
There was no other business and the meeting was adjourned at 1:15 pm.
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Appendix B – Questionnaire for focus group discussion
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Focus Group Meeting for CIBSE‐HKIE‐PolyU Research on

Building Information Modelling (BIM) for Building Services Engineering (BSE)

Part A ‐ Participant’s information
Name*:
Work experience:

years

Representative of
(organization name):
*Names of Participants will not be disclosed with the promulgation of the study results.

Part B ‐ Experience of using BIM and usefulness of BIM
1. Do you have any experience of working on projects that use BIM?
 No.
 Yes. Please briefly describe the key issues of the most representative project you
experienced (e.g. project type, stage, nature and extent of BIM application):

2. Please state, as per your experience/knowledge, 3 most salient points about the usefulness of
BIM (could be up or down side):

Part C ‐ State of BIM applications in Hong Kong
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For quesstions 3 to 6,, please makke reference to the diagram/informattion below:

(f) Level 0: Unmanaged
d CAD probabbly 2D, with paper (or ele
ectronic papper) as the most
m
likely daata exchange
e mechanism
m.
(g) Level 1aa: Managed CAD
C in 2D foormat using BS
B 1192:2007
7 with a collaaboration to
ool
providin
ng a common
n data enviroonment, possibly some sttandard dataa structures and
formats. Commercia
al data manaaged by stand
dalone finance and cost managemen
nt
packagees with no inttegration.
(h) Level 1b
b: Managed CAD
C in 3D foormat using BS
B 1192:2007
7 with a collaaboration to
ool
providin
ng a common
n data enviroonment, possibly some sttandard dataa structures and
formats. Commercia
al data manaaged by stand
dalone finance and cost managemen
nt
packagees with no inttegration.
(i) Level 2: Managed 3D
D environmeent held in se
eparate discipline “BIM” tools with attached
data. Co
ommercial da
ata managedd by an ERP. Integration on
o the basis of proprieta
ary
interfacees or bespokke middlewa re could be regarded as “pBIM” (prooprietary). Th
he
approacch may utilise
e 4D Program
mme data an
nd 5D cost elements.
(j) Level 3: Fully open process
p
and ddata integrattion enabled
d by IFC / IFD
D. Managed by
b a
collaborrative model server. Coulld be regarded as iBIM or integrated BIM potentially
employing concurrent engineeri ng processes.

3. As p
per your obseervation, in general
g
whatt is the curre
ent level of BIM
B adoptionn for architeccture?
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(a)
(b)
(c)
(d)

Level 0: Unmanaged CAD probably 2D
Level 1a: Managed CAD in 2D format
Level 1b: Managed CAD in 3D format
Level 2: Managed 3D environment held in separate discipline “BIM” tools with attached
data.
(e) Level 3: Fully open process and data integration enabled by IFC / IFD.
(f) Do not know
4. As per your observation, in general what is the current level of BIM adoption for structural
engineering?
(a)
(b)
(c)
(d)

Level 0: Unmanaged CAD probably 2D
Level 1a: Managed CAD in 2D format
Level 1b: Managed CAD in 3D format
Level 2: Managed 3D environment held in separate discipline “BIM” tools with attached
data.
(e) Level 3: Fully open process and data integration enabled by IFC / IFD.
(f) Do not know
5. As per your observation, in general what is the current level of BIM adoption for building
services engineering?
(a)
(b)
(c)
(d)

Level 0: Unmanaged CAD probably 2D
Level 1a: Managed CAD in 2D format
Level 1b: Managed CAD in 3D format
Level 2: Managed 3D environment held in separate discipline “BIM” tools with attached
data.
(e) Level 3: Fully open process and data integration enabled by IFC / IFD.
(f) Do not know
6. As per your observation, in general what is the current level of BIM adoption for surveying?
(a)
(b)
(c)
(d)

Level 0: Unmanaged CAD probably 2D
Level 1a: Managed CAD in 2D format
Level 1b: Managed CAD in 3D format
Level 2: Managed 3D environment held in separate discipline “BIM” tools with attached
data.
(e) Level 3: Fully open process and data integration enabled by IFC / IFD.
(f) Do not know

7. As per your observation, which of the following is the most common length of time building
services designers have been using BIM?
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(a)
(b)
(c)
(d)
(e)
(f)

Not at all
1‐2 years
3‐5 years
6‐10 years
11 or more years
Do not know

8. As per your observation, which of the following is the most common length of time building
services contractors have been using BIM?
(a)
(b)
(c)
(d)
(e)
(f)

Not at all
1‐2 years
3‐5 years
6‐10 years
11 or more years
Do not know

9. As per your observation, which of the following is the most common length of time building
services operation and maintenance (O&M) professionals have been using BIM?
(a)
(b)
(c)
(d)
(e)
(f)

Not at all
1‐2 years
3‐5 years
6‐10 years
11 or more years
Do not know

10. As per your observation, which of the following is the most common level of BIM
implementation in building services design projects (i.e. percentage of projects that involve
BIM)?
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(a)
(b)
(c)
(d)
(e)

Less than 15%
15‐29%
30‐59%
60% or more
Do not know

11. As per your observation, which of the following is the most common level of BIM
implementation in building services construction projects (i.e. percentage of projects that
involve BIM)?
(a)
(b)
(c)
(d)
(e)

Less than 15%
15‐29%
30‐59%
60% or more
Do not know

12. As per your observation, which of the following is the most common level of BIM
implementation in building services O&M works (i.e. percentage of works that involve BIM)?
(a)
(b)
(c)
(d)
(e)

Less than 15%
15‐29%
30‐59%
60% or more
Do not know
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Part D ‐ Benefits of implementation
13. Please rate the following benefits of using BIM for BSE:
Main aspects of benefits

None

(a)
(b)
(c)
(d)
(e)
(f)

1
1
1
1
1
1

Very
little
2
2
2
2
2
2

1
1

Better cost management
Better time management
Better quality control
Better risk management
Better safety management
Better security

Elemental benefits
(g) Better project management
(h) Better decision making
(i) Better visualization of design and
construction process
(j) Better design and drawing
(k) Better assembly of data and
information
(l) Improve quantity take off and
tendering
(m) Improve construction workflow and
method
(n) Improvements in interdisciplinary
communication, coordination and
engagement
(o) Enhanced the value of different
discipline
(p) Better lifecycle asset management
and performance
(q) Earlier occupancy
(r) Improved environmental
performance and promote
sustainability
(s) Improved productivity and business
outcomes
(t) Better customer service
(u) Improve stakeholder and public
engagement
(v) Creation of a forward thinking
platform
(w) Others (please specify):

Little

Moderate

Great

3
3
3
3
3
3

4
4
4
4
4
4

5
5
5
5
5
5

Very
great
6
6
6
6
6
6

2
2

3
3

4
4

5
5

6
6

7
7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Entire
7
7
7
7
7
7

(x) Others (please specify):

(y) Others (please specify):

Part E ‐ Barriers to implementation
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14. Please rate the following barriers to adoption of BIM for BSE:
Barriers

None

Very
little

Little

Moderate

Great

Very
great

Entire

(a) IT infrastructure and software
related problem

1

2

3

4

5

6

7

(b) Project participants related issues

1

2

3

4

5

6

7

(c) Lack of client demand

1

2

3

4

5

6

7

(d) Lack of training or education

1

2

3

4

5

6

7

(e) Lack of studies to quantify the value
of BIM

1

2

3

4

5

6

7

(f) Lack of government support

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

(j) Timing issues

1

2

3

4

5

6

7

(k) Investment and costing issues

1

2

3

4

5

6

7

(l) Too new and complicated for use

1

2

3

4

5

6

7

(m) No opportunity to use

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

(g) Lack of legal standards or
specification to cope with BIM
adoption
(h) Lack of new or amended form of
contract
(i) Widespread of mistakes and errors
produced

(n) Others (please specify):

(o) Others (please specify):

(p) Others (please specify):

Part F ‐ Measures conducive to adoption
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15. Please state 3 most salient points (could be up or down side) about the existing measures taken
for promoting adoption of BIM for BSE:

16. Please rate the effectiveness of the following measures for promoting adoption of BIM for BSE:
Measures
(a) Provide key messages and case
studies to explain the benefits of
BIM
(b) Define clearly BIM input and output
requirements
(c) Set up industry wide body to
promote collaboration among
project participants
(d) Appointment of BIM manager in
the project team
(e) Develop initiatives to encourage
client and stakeholder participation
(f) Establish standards, specifications
and new forms of contracts for
wider use of BIM
(g) Provide training and guidance on
the use of BIM
(h) Review procurement practices,
intellectual property rights and
contract provisions
(i) Establish data exchange standard
and management framework for
information sharing
(j) Provide institutional support to
expedite the development of BIM
capacity and capabilities
(k) Expedite the industry’s capacity and
capability for the development of
BIM
(l) Provide compliant BIM tool
(m) Adopt a strategic risk management
process
(n) Others (please specify):

None

Very
little

Little

Moderate

Great

Very
great

Entire

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

(o) Others (please specify):

(p) Others (please specify):

Part G – Other opinions
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17. Please state any other opinions you may have towards adoption of BIM for BSE in Hong Kong:
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Appendix C – Sample invitation letter to focus group participants

-124-

<< Date >>
By post and by email (<< ….. >>)
<< Address >>

<< Attention >>
Dear Sir/Madam,
Invitation: Focus Group Meeting for CIBSE‐HKIE‐PolyU Research on Building Information Modelling
Aimed at promoting adoption of Building Information Modelling (BIM) in the Building Services
Engineering (BSE) industry in Hong Kong, a collaborative research study, undertaken by The
Chartered Institution of Building Services Engineers ‐ Hong Kong Branch (CIBSE‐HKB), The Hong Kong
Institution of Engineers ‐ Building Services Division (HKIE‐BSD) and The Hong Kong Polytechnic
University (PolyU), has been commenced. Forming an essential part of the study, a focus group
meeting has been scheduled to take place as follows:
Date:
Time:
Venue:
Medium:

18 September 2015 (Friday)
2:00 – 5:00 p.m.
Room ZS869, 8/F, Block Z (South Tower), PolyU
Cantonese supplemented with English

We are cordially inviting each of the key stakeholders (see attached list), including your organization,
to designate a representative to join the meeting. During the meeting, participants will be facilitated
by the study team to offer expert opinions and exchange views on BIM.
Your support is crucial so please indicate your acceptance to our invitation by completing the
attached reply slip and return it to me by 25 Aug 2015. If there is any query, please contact me (Tel:
27664697; email: bejlai@polyu.edu.hk) or Mr. Michael Liu (Tel: 34003599; email:
behcliu@polyu.edu.hk).

Yours faithfully,

Dr Joseph H.K. Lai (Study team leader)
Encl.
c.c.

Ir Dr P.L. Yuen (CIBSE‐HKB)
Ir Antonio Chan (HKIE‐BSD)
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List of organizations being invited
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

Real Estate Developers Association of Hong Kong
Hong Kong Institute of Real Estate Administrators
Hong Kong Institute of Architects
Hong Kong Institution of Engineers (Structural Division)
Hong Kong Institution of Engineers (Building Services Division)
Chartered Institution of Building Services Engineers (Hong Kong Branch)
Hong Kong Institution of Engineers (Building Division)
Hong Kong Institute of Surveyors
Association of Consulting Engineers of Hong Kong
Hong Kong Construction Association
Hong Kong Federation of Electrical and Mechanical Contractors Limited
Hong Kong Institute of Facility Management
Building Services Operation and Maintenance Executives Society
Architectural Services Department (HKSAR Government)
Electrical and Mechanical Services Department (HKSAR Government)
Housing Department (HKSAR Government)
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Reply Slip
Focus Group Meeting for CIBSE‐HKIE‐PolyU Research on Building Information Modelling
Date:
Time:
Venue:
Medium:

18 September 2015 (Friday)
2:00 – 5:00 p.m.
Room ZS869, 8/F, Block Z (South Tower), PolyU
Cantonese supplemented with English

Please return this Reply Slip by 25 Aug 2015.

To:

Dr. Joseph H.K. Lai
Department of Building Services Engineering
The Hong Kong Polytechnic University
(fax: 2765 7198 or email: bejlai@polyu.edu.hk)

**********************************************************************************
***

From:

of
(Name)

(Organization)

Title
Contact Tel. No.
E‐mail address

(Please tick below)


Ms/Mr/Dr/Prof*
Contact Tel No.
E‐mail address



We are not available for the Focus Group Meeting.

will join the Focus Group Meeting.

*Please delete as appropriate.
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Appendix D – Slides for briefing before focus group discussions
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Appendix E – Snapshots of the online survey
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Appendix F – Sample message to survey recipients via the invited
organizations
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Dear Sir/Madam,
Thank you very much for designating your representative to attend our Focus Group Meeting, which
was successfully held on 18 September 2015. Having taken into account the findings from that
Meeting, we have devised an online survey to further collect individual stakeholders’ experiences
and opinions on adoption of BIM in BSE.
Your organization is cordially invited to support the survey, and we would be very grateful if you
could distribute the message below (including the survey link) to your members/staff.
If there is any query, please feel free to contact me or Mr Michael Liu (behcliu@polyu.edu.hk; Tel:
34003599). Many thanks in advance for your support to the survey.
Yours faithfully,
Dr Joseph H.K. Lai (Study team leader)
{Note: Please modify the message below as you think fit before distributing it to your
members/staff.}
Dear members,
The Chartered Institution of Building Services Engineers ‐ Hong Kong Branch (CIBSE‐HKB), The Hong
Kong Institution of Engineers ‐ Building Services Division (HKIE‐BSD) and The Hong Kong Polytechnic
University (PolyU) are conducting a collaborative research study “Towards Adoption of Building
Information Modelling (BIM) in Building Services Engineering (BSE) in Hong Kong”.
Under the study, an online survey has been devised to solicit individual stakeholders’ experiences
and opinions on the following about adoption of BIM in BSE:
•
•
•
•

Existing extent of adoption
Benefits of adoption
Barriers to adoption
Measures which are conducive to wider adoption

To support the study, please click the link below to join the survey:
https://myacs.polyu.edu.hk/utils/mysurvey/index.php/721824/lang-en
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Appendix G – Reminder message to survey recipients
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REMINDER: BIM Study Online Survey (Deadline: 18 March 2016)
Dear members,
The Chartered Institution of Building Services Engineers ‐ Hong Kong Branch (CIBSE‐HKB), The Hong
Kong Institution of Engineers ‐ Building Services Division (HKIE‐BSD) and The Hong Kong Polytechnic
University (PolyU) are conducting a collaborative research study “Towards Adoption of Building
Information Modelling (BIM) in Building Services Engineering (BSE) in Hong Kong”. Under the study,
an online survey has been devised to solicit individual stakeholders’ experiences and opinions on the
following about adoption of BIM in BSE:
•
•
•
•

Existing extent of adoption
Benefits of adoption
Barriers to adoption
Measures which are conducive to wider adoption

Since the launch of the survey, many respondents have clicked the survey link but have not
answered all the survey questions. If you are among such respondents or have not yet joined the
survey, please click the link below and answer all the survey questions (and remember to click the
“Submit” button at the bottom of the final page of the online survey in order to complete your
response).
https://myacs.polyu.edu.hk/utils/mysurvey/index.php/721824/lang-en

[Deadline for joining the survey: 18 March 2016]
Thank you very much!
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