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Project Outline:
Modular integrated construction (MiC) represents an innovative construction technology
whereby complete building modules are manufactured within controlled factory environment
and then transported to the construction site for installation (Buildings Department, 2018). The
HKSAR Government and the Construction Industry Council (CIC) are putting in place several
initiatives to promote the development and use of the MiC technology throughout the
construction industry. This is due to the MiC’s promise to help deal with some of the pressing
challenges currently facing the industry through improving productivity, sustainability
performance, safety, and quality of construction projects and resolving labour force shortage
and ageing problems. However, MiC entails several risk events which if not properly identified
and managed, can seriously jeopardise the successful implementation and delivery of MiC
projects. There is therefore a need to develop inclusive roadmaps, frameworks, and systems for
the proper and effective management of risks in MiC projects.
Building information modelling (BIM) is also an innovative, digital technology for enhancing
stakeholder communications, information exchanges and updating, and collaborations
concerning the whole life cycle of construction projects (Autodesk, 2020). It provides a

1

systematic and effective technology for managing risks in the building development process,
from inception to demolition and recycling. This capability is further enhanced through the
combination of BIM with other digital technologies that are interoperable with BIM (labelled
in this project as BIM-related digital technologies). The objectives of this project are listed as
follows:
1. To identify and analyse critical risks in the logistics process of MiC of high-rise
buildings;
2. To develop a framework and roadmap for integration of BIM into managing risks in
the logistics process of MiC of high-rise buildings.

Scope of work:
This project includes the following research and development activities:
• Stage 1 – Extensive desktop literature review
At this stage, a comprehensive desktop review and analysis of domestic and overseas
practical and academic studies and reports concerning the subject will be conducted in order
to establish sound theoretical foundation as well as for the following purposes:
(a) to understand the MiC practices and markets in different countries and jurisdictions
around the world;
(b) to identify the risk factors in MiC projects and to develop a consolidated list of these
risk factors;
Focus was first given to risk factors in the entire MiC supply chain and then narrowed
down to those risks specific to the logistics phase – the focus of this project.

(c) to develop a risk management framework for MiC projects;
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(d) to understand how BIM is used in isolation of or in combination with its related digital
technologies (such as GIS, RFID, automatic rule checking, etc.) in managing risks in
MiC projects throughout the entire supply chain including the logistics phase;
The use of BIM and BIM-related digital technologies in managing risks in MiC projects
is referred to as ‘BIM-based MiC risk management’ in this research project.
(e) to identify BIM-based risk management strategies used in overcoming the various risks
in the various MiC supply chain phases including the logistics phase;
(f) to establish a conceptual roadmap for the integration of BIM and BIM-related
technologies into managing risks in MiC projects, with particular emphasis on the
logistics process.

• Stage 2 – In-depth structured interviews
At this stage, local industry practitioners with knowledge and experience in MiC will be
invited for interviews with a series of open-ended questions to solicit their opinions and
feedback on:
(a) the common work practice of MiC in Hong Kong;
(b) the risks encountered in the logistics process of MiC in Hong Kong and the current state
of using BIM and BIM-related digital technologies for managing these risks;
The perceived risks in the logistics process of MiC in Hong Kong were first identified.
This was followed by the identification of whether there have been any attempts to use
BIM and its related technologies to manage any of these risks. In cases where no such

attempts have been made, the root causes of this were identified. The future plans of the
industry to use BIM in managing MiC logistics risks were also identified.
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(c) how the government and industry can support the wider implementation of BIM-based
MiC risk management in the future.

• Stage 3 – Delphi survey and focus group discussion for validation of outcomes
At this stage, Delphi survey with local industry practitioners with knowledge and experience
in MiC in Hong Kong will be carried out to establish industry-wide consensus on the critical
risk factors in the logistics process of MiC of high-rise buildings in Hong Kong. These risk
factors will be incorporated and recognised in the roadmap for integrating BIM and BIMrelated digital technologies in MiC logistics risks management, which will be validated
through focus group discussion with industry practitioners most knowledgeable and
experienced in MiC in Hong Kong at the current stage.

Project Progress:
Remarkable progresses on Stages 1 and 2 were made in 2019:
• Extensive desktop literature reviews
-

We have developed a comprehensive listing of risk factors in the whole supply chain of
MiC projects, through a thorough analysis of the literature. The results are presented in
Table 1. Based on this, a list of those risk factors peculiar to the MiC logistics process
(see Table 2) has been developed for further studies including interviews with industry
practitioners.

-

The development of a manuscript titled “Integrating BIM and its related technologies
into modular integrated construction risk management” is currently ongoing. Within
this manuscript, we have developed a novel MiC risk management framework, which is
shown in Fig. 1. We have also partially developed a list of MiC risks and their respective
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BIM-based risk management strategies, as shown in Table 3. The table depicts that BIM
can be used either as a standalone technology or in combination with other technologies,
such as Semantic Web Technologies (SWT), to deal with the MiC risks. This BIM-based
MiC risk management practice is being analysed comprehensively in the manuscript in
progress. Gaps in the current practice together with recommendations for future practice
and development will be presented. Additionally, the findings of interviews on the risks
will be incorporated, and the conceptual roadmap for the integration of BIM and its
related technologies in MiC risk management will be developed in this manuscript.
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Table 1. Risk factors in the entire MiC supply chain.
Code
R1

R2
R3
R4
R5

R6

R7

R8
R9

Risk factors
• Unclear project goals and feasibility
• Change in project scope
• Change in scope of work
• Poor definition of scope and change in scope
• Improper project feasibility and planning
Inappropriate selection of the modular system
Module size not reflecting legal regulations for transportation
Module size not reflecting the road and access conditions to the site
• Design changes due to the failure to meet the performance requirements after a mock-up test
• Inappropriate design to fire and seismic resistance standards
• Over design for materials and structural members
• Inadequate lateral-force-resisting system in structural design
• Design change
• Incomplete design drawing
• Redesign because of errors in design
• Change in design
• Unclear design documents
• Late design changes
• Unclear detailed design or specifications
• Poor design
• Variations in design
• Alteration and variation with the design during construction
• Insufficient or incorrect design information
• Design information gap between designer and manufacturer
• Poor response to design change during construction
• Improper reflection of inflation
• Unexpected fluctuations of material price
• Increasing inflation rate
• Labor and materials price fluctuations
• Unstable fuel prices
• Client’s specific requirements on construction materials, furniture, etc.
• Unclear requirements of clients
• Intervention of clients
• Delayed payments from clients
• Client changing the preference
Inaccurate cost estimation
• Vertical and/or horizontal errors in fabricating modular members
• Vertical and/or horizontal errors in module connection on the site
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Consolidated factor
Changes in project scope

Design problems

Some key references
Li et al. (2013), Lee and Kim (2016), Li et al.
(2016), Taylan et al. (2014), Hwang et al. (2017)

Lee and Kim (2016)
Lee and Kim (2016)
Lee and Kim (2016)
Mojtahedi et al. (2010), Li et al. (2013), Hossen
et al. (2015), Zhao et al. (2016), Lee and Kim
(2016), Li et al. (2016), Hwang et al. (2017), Li et
al. (2017), Li et al. (2018), Enshassi et al. (2019)

Inflation rate fluctuation

Wang et al. (2015), Lee and Kim (2016), Zhao et
al. (2016), Osei-Kyei and Chan (2017), Ameyaw
and Chan (2015), Hwang et al. (2017)

Improper clients’ interferences

Wang et al. (2015), Lee and Kim (2016), Zhao et
al. (2016)

Human errors

Lee and Kim (2016), Zhao et al. (2016)
Lee and Kim (2016), Li et al. (2016), Li et al.
(2017), Li et al. (2018), Enshassi et al. (2019)

R10
R11
R12
R13
R14
R15

R16

R17

R18
R19
R20
R21

R22
R23
R24
R25

• Installation error of modules
• Wrong operation
• Errors in design documents
• Serial number recording error
Production schedules not reflecting the site conditions
Distance between the site and the module production factory
Improper lifting equipment selection on the construction site
Logistics information inconsistency because of human errors
Low information interoperability between different enterprise resource planning systems
• Delay of the delivery of modules to site
• Tardy delivery of modules
• Procurement delays of materials
• Delays in pickup/delivery
• Tower crane breakdown and maintenance
• Machine breakdown
• Trailer breakdown
• Transportation vehicle damage
• Equipment deficiencies
• Inefficient lifting and hauling equipment
• Inefficiency of design approval
• Excessive approval procedures
• Complex planning approval and permit procedures
• Delay in issuance of documents
Inefficient design data transition
Inefficient verification of modular components because of ambiguous labels
Misplacement on the storage site because of carelessness
• Bad weather condition
• Inclement weather
• Bad weather condition at site
• Changes in weather
Force majeure (e.g., labor disputes and strikes)
• Unskilled workers
• Unskilled drivers
• Traffic jam
• Road congestion/closures
• Low efficiency of custom clearance
• Reapplication of custom declaration
• Custom checks
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Delayed pickup and delivery of
modules

Lee and Kim (2016)
Lee and Kim (2016)
Lee and Kim (2016)
Li et al. (2016), Li et al. (2017), Li et al. (2018)
Li et al. (2016), Li et al. (2017), Li et al. (2018)
Zhai et al. (2015), Wang et al. (2015), Li et al.
(2016), Li et al. (2017), Li et al. (2018)

Plant and equipment
inefficiencies and breakdown

Li et al. (2013), Li et al. (2016), Li et al. (2017),
Li et al. (2018), Zhai et al. (2015), Enshassi et al.
(2019)

Complicated approval and
permit procedures

Taylan et al. (2014), Zhao et al. (2016), Li et al.
(2016), Li et al. (2017), Li et al. (2018), Hossen
et al. (2015)

Bad weather

Li et al. (2016), Li et al. (2017), Li et al. (2018)
Li et al. (2016), Li et al. (2017), Li et al. (2018)
Li et al. (2016), Li et al. (2017), Li et al. (2018)
Li et al. (2013), Zhai et al. (2015), Hossen et al.
(2015), Wang et al. (2015), Li et al. (2016),
Hwang et al. (2017), Enshassi et al. (2019)

Unskilled labor

Aibinu and Odeyinka (2006), Zhai et al. (2015),
Wang et al. (2015), Li et al. (2016), Hwang et al.
(2017)
Zhai et al. (2015)

Traffic jam

Wang et al. (2015), Zhai et al. (2015)

Inefficient custom checks and
clearance

Zhai et al. (2015), Li et al. (2016)

R26
R27
R28

R29
R30
R31
R32
R33

R37

Transportation road surface damage
Difficult identification of proper modular components
• Slow quality inspection procedures
• Quality control system imprecision
• Inefficient quality control systems
• Improper quality control and defective work
• Uncertain government policies
• Uncertainty due to government laws/regulation (e.g. import fee increased)
Imperfect technological specifications on modularization
• Fragmentary nature of the contractual agreements
• Unclear contract conditions for dispute resolution
• Unclear contract conditions for claims and litigations
Currency exchange rate fluctuation

R38
R39
R40
R41

Tax rate fluctuation
Technical complexity
Use of new construction method and technology
Corruption and bribery

R42

Interest rate fluctuation

R34
R35
R36

Construction accidents

• Accidents
• Construction accidents
• Injuries and accidents
Re-routing
• Module damage
• Remanufacturing because of quality control and damage during production
• Module has nonstructural damages
• Module has a structural damage
Inadequate project funding
• Tight project schedule
• Inadequate planning and scheduling
Inefficient communication among stakeholders

Module quality and damage

Poor project planning and
scheduling

Inefficient quality inspection
and control
Uncertain government policies
Unclear contract conditions

Zhai et al. (2015), Li et al. (2016), Zhao et al.
(2016), Hwang et al. (2017), Enshassi et al.
(2019)
Zhai et al. (2015)
Zhai et al. (2015), Li et al. (2016), Enshassi et al.
(2019)
Li et al. (2016), Mojtahedi et al. (2010),
Li et al. (2016), Taylan et al. (2014), Hossen et al.
(2015)
Taylan et al. (2014), Wang et al. (2015), Li et al.
(2016), Zhao et al. (2016), Hwang et al. (2017)
Hossen et al. (2015), Li et al. (2016)
Li et al. (2016)
Aibinu and Odeyinka (2006), Li et al. (2016),
Hwang et al. (2017), Li et al. (2017), Li et al.
(2018), Enshassi et al. (2019)
Yang and Zou (2014), Wang et al. (2015), Li et
al. (2016), Hwang et al. (2017)
Yang and Zou (2014), Li et al. (2016)
Zhao et al. (2016), Enshassi et al. (2019)
Ameyaw and Chan (2015), Zhao et al. (2016),
Osei-Kyei and Chan (2017)
Zhao et al. (2016), Osei-Kyei and Chan (2017)
Zhao et al. (2016)
Zhao et al. (2016)
Ameyaw and Chan (2015), Hwang et al. (2017),
Osei-Kyei and Chan (2017)
Ameyaw and Chan (2015), Hwang et al. (2017),
Osei-Kyei and Chan (2017)
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Table 2. Risks in MiC logistics process selected for interviews.
Code Risks factors
R1
Module size not reflecting legal regulations for transportation
R2
Module size not reflecting the road and access conditions to the site
R3
Improper clients’ interferences
R4
Serial number recording error
R5
Distance between the site and the module production factory
R6
Logistics information inconsistency
R7
Delayed pickup and delivery of modules
R8
Transportation vehicle breakdown
R9
Complicated approval and permit procedures
R10 Inefficient verification of modular components because of ambiguous labels
R11 Misplacement on the storage site because of carelessness
R12 Bad weather
R13 Force majeure (e.g., labor disputes and strikes)
R14 Unskilled drivers
R15 Traffic jam
R16 Road congestion/closures
R17 Inefficient custom checks and clearance
R18 Road accidents
R19 Re-routing
R20 Module damage
R21 Poor project planning and scheduling
R22 Inefficient communication among stakeholders
R23 Transportation road surface damage
R24 Inefficient quality inspection and control
R25 Uncertain government policies
R26 Currency exchange rate fluctuation
R27 Corruption and bribery
R28 Interest rate fluctuation
R29 Inefficient tracking of modules
R30 Inadequate temporary storage space
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Fig. 1. Proposed MiC risk management framework. This framework may be improved later as the project progresses.
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Table 3. MiC risks and their respective BIM-based risk management strategies*
Code
R1

Risks
Design errors

R2
R3
R4
R5

Design changes
Design assumptions
Redundant design activities
Poor integration among multidisciplinary and
interdisciplinary stakeholders
Interpreting shop drawings onsite
Long design and drafting hours
Insufficient integration of manufacturers in the MC project
phases

R6
R7
R8
R9

Poor coordination

R10

Improper planning and scheduling

R11

Wrong modules deliveries

R12

Lack of integration of MC supply chain phases

R13

Poor production timing

R14

Poor control and supervision

R15

Poor communication between stakeholders

R16

Inaccurate quantities takeoff and cost estimation

BIM
√ (Kaner et al., 2008;
Alwisy et al., 2019)
√ (Alwisy et al., 2019)
√ (Alwisy et al., 2019)
√ (Alwisy et al., 2019)
√ (Alwisy et al., 2019)
√ (Alwisy et al., 2019)
√ (Alwisy et al., 2019)

√ (Babič et al., 2010)

√ (Lee and Kim, 2017)

√ (Aram et al., 2014)
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BIM+SWT

BIM+CCT

BIM+SMM

BIM-based risk management strategies
BIM-based automation of design and drafting
BIM-based automation of design and drafting
BIM-based automation of design and drafting
BIM-based automation of design and drafting
BIM-based automation of design and drafting

√ (Costa and
Madrazo,
2015)

BIM-based automation of design and drafting
BIM-based automation of design and drafting
Using SWT to link product catalogues of
manufacturers with BIM models
√ (Abedi
et al.,
2016)
√ (Abedi
et al.,
2016)
√ (Abedi
et al.,
2016)
√ (Abedi
et al.,
2016)
√ (Abedi
et al.,
2016)
√ (Abedi
et al.,
2016)
√ (Abedi
et al.,
2016)

√
(Barkokebas
et al., 2017)

Integrating BIM with CCT and contextawareness concepts for MC supply chain
management
Integrating BIM with CCT and contextawareness concepts for MC supply chain
management
Integrating BIM with CCT and contextawareness concepts for MC supply chain
management
Integrating BIM with CCT and contextawareness concepts for MC supply chain
management
Integrating BIM with CCT and contextawareness concepts for MC supply chain
management; Integrating BIM with
simulation for design and drafting for MC
manufacturing
Integrating BIM with CCT and contextawareness concepts for MC supply chain
management
Integrating BIM with CCT and contextawareness concepts for MC supply chain
management; Using BIM-based 4D
simulation models to manage module
manufacturing processes
BIM-based quantities takeoff and cost
estimation

R17

Inaccurate quantities takeoff for labor and material
estimation

R18

Uninformative shop drawings

R19

Poor inventory control

R20

Inefficient material and labor resource allocation

R21

Manufacturing errors

√ (Lee and Kim, 2017)

R22

Omissions in information media (drawings, daily work
reports, process tables, specifications, etc.)
Inability to provide detailed information for particular
tasks
Lack of plans for using resources such as factory space and
equipment
Lack of understanding of process plans

√ (Lee and Kim, 2017)

√ (Lee and Kim, 2017)

R28

Difficulty in understanding documents because of their
complexity
Inability to plan material purchases and storage because of
lack of material quantity information for a particular
process
Inadequate prior preparation

R29

Materials wastage

√ (Lee and Kim, 2017)

R23
R24
R25
R26
R27

√ (Lee and Kim, 2017)
√ (Lee and Kim, 2017)
√ (Lee and Kim, 2017)

√ (Lee and Kim, 2017)
√ (Lee and Kim, 2017)

R30

√
(Barkokebas
et al., 2017)
√
(Barkokebas
et al., 2017)
√
(Barkokebas
et al., 2017)
√
(Barkokebas
et al., 2017)

Integrating BIM with simulation for design
and drafting for MC manufacturing
Integrating BIM with simulation for design
and drafting for MC manufacturing
Integrating BIM with simulation for design
and drafting for MC manufacturing
Integrating BIM with simulation for design
and drafting for MC manufacturing
Using BIM-based 4D simulation models to
manage module manufacturing processes
Using BIM-based 4D simulation models to
manage module manufacturing processes
Using BIM-based 4D simulation models to
manage module manufacturing processes
Using BIM-based 4D simulation models to
manage module manufacturing processes
Using BIM-based 4D simulation models to
manage module manufacturing processes
Using BIM-based 4D simulation models to
manage module manufacturing processes
Using BIM-based 4D simulation models to
manage module manufacturing processes
Using BIM-based 4D simulation models to
manage module manufacturing processes
Using BIM-based 4D simulation models to
manage module manufacturing processes
Using BIM-based 4D simulation models to
manage module manufacturing processes
Using BIM-based 4D simulation models to
manage module manufacturing processes
Using BIM-based 4D simulation models to
manage module manufacturing processes
BIM-based automation of design and drafting
Use of BIM exchange standards

Complications owing to performing manufacturing and
√ (Lee and Kim, 2017)
material preparation tasks concurrently
R31
Poor manufacturing quality due to inability to inspect
√ (Lee and Kim, 2017)
documents
R32
Poor manufacturing quality due to poor understanding of
√ (Lee and Kim, 2017)
manufacturing methods
R33
Rigidity in design process
√ (Sharma et al., 2017)
R34
Inconsistent and incomplete data exchanges among precast
√ (Sacks et al., 2010)
and architectural engineering systems
Note: BIM = Building Information Modeling; SWT = Semantic Web Technologies; CCT = Cloud Computing Technology; SMM = Simulation model
*This table and the findings are not complete; they are currently under development.
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• In-depth structured interviews
-

Six interviews with industry practitioners have been conducted. The interviewees were
selected on the basis of their knowledge of MiC implementation in Hong Kong and/or
direct involvement in at least one of the MiC pilot projects in Hong Kong. While Table
4 shows the background information of the interviewees, some of the key findings from
the interviews are as follows:

Table 4. Background information of interviewees.
Interviewee Sector
A
Contractor

B

Position
General
Manager

Profession
Structural
Engineer

Government/industry Manager development
MiC
Client
Assistant
Director

Quantity
Surveyor
Project Manager

D

Government/industry Manager development
BIM

Structural
Engineer

E

Client

Structural
Engineer

C

Technical
Director

F

MiC
Knowledge /
experience
3 years for
MiC (involved
in one MiC
pilot project),
6 years for
BIM
2 years
3 years
(involved in
one MiC pilot
project)
1 year for
MiC, 5 years
for BIM
3 years
(involved in
one MiC pilot
project)
1 year

Government/industry Consultant
Quantity
development
Surveyor
Note: All the interviewees have over 20 years’ experience in the construction industry.
-

Table 5 below summarizes the MiC logistics risk factors that are applicable in the Hong
Kong context, as determined by the industry practitioners in the interviews. Aside from
eliminating some of the factors initially identified from the literature, the industry
practitioners have proposed a new risk factor, namely “fall of module from the truck”.
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Table 5. Potential risks in MiC logistics process in Hong Kong.
Code Risks
R1
Module size not reflecting legal regulations for transportation
R2
Module size not reflecting the road and access conditions to the site
R3
Serial number recording error
R4
Distance between the site and the module production factory
R5
Logistics information inconsistency
R6
Delayed pickup and delivery of modules
R7
Transportation vehicle breakdown
R8
Complicated approval and permit procedures
R9
Misplacement on the storage site because of carelessness
R10 Bad weather
R11 Traffic jam
R12 Inefficient custom checks and clearance
R13 Re-routing
R14 Poor project planning and scheduling
R15 Inefficient communication among stakeholders
R16 Inefficient quality inspection and control
R17 Inadequate temporary storage space
R18 Fall of module from the truck*
*Proposed by interviewee.

-

According to an interviewee, “currently, there is no formal or common work practice
for MiC application in Hong Kong. The pilot projects are the first in Hong Kong and
helping the government to establish a practice through the submissions. CIC has issued
some guidelines, not practice notes. Buildings Department (BD) has also established a
pre-acceptance mechanism. There is no specific practice note yet.” It was also
highlighted that BIM for MiC logistics risk management is not a common practice in the
industry yet and two of the reasons for this are that “the modellers lack adequate
knowledge of the manufacturing process and the construction procedure” and “cost or
money – collecting all kinds of data for BIM is costly.” On recommendations for BIM
implementation in MiC logistics risk management, it was mentioned that “the main issue
is common standard. Without it, different companies may develop their own standards
with different targets, formats, etc.” It was also highlighted that “we need time for the
market to build their experience in using BIM. The government may make electronic
submissions mandatory”.
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• Conferences, forums, certificate course, and other events
-

For the purpose of this project, we have participated in or submitted abstract to major
related conferences, forums, certificate course, and other events, examples of which are:

-

Abstract titled “Modular Integrated Construction (MiC) Risk Management – The Role
of Building Information Modeling (BIM) and its Related Digital Technologies” has been
submitted for attendance and presentation in 2020 International Conference on Urban
Engineering and Management Science (ICUEMS 2020), February 28 – March 1, 2020,
Zhuhai, China. This abstract is presented in Appendix A.

-

The 1st Specialist Certificate in Design for Manufacture and Assembly (DfMA) course,
2 – 11 January 2020, Singapore BCA Academy, Singapore.
It was learned from this course that the logistics represents a very important aspect of
MiC implementation and lack of proper management of it can “kill the whole project”.
It was also learned that there are two major logistics problems in MiC implementation:
(1) an accurate logistics/transportation time estimation for the modules is difficult if not
impossible to be achieved due to customs clearance delays. Long waiting times of over
10 hours are often experienced at custom check points and if this is not well managed
and catered for right from the beginning of the project, can cause significant delay to the
whole project, impeding MiC project success. And (2) the need to transport the modules
at night and with police escort if regulated module dimension limits are exceeded is the
second major challenge in MiC project implementation. Employing police escort comes
with additional cost to the project. In an ongoing project, there were no digital
technologies in place for real-time tracking of the modules during the transportation; the
onsite crew only communicate with the transportation or logistics crew via WhatsApp
for update on the whereabout of the modules, etc. In another project, as part of the project
contract, the contractor is obligated to widen the public road in order to be able to deliver
15

the modules to site. One more insight gained is that good site layout plays an important
role in successful MiC logistics planning and management.
-

International Conference on BIM, 17 December 2019, Wan Chai, Hong Kong.

-

International Conference on MiC, 18 December 2019, Wan Chai, Hong Kong.

-

International Conference on DfMA, Robotics and Automation, 19 December 2019, Wan
Chai, Hong Kong.

-

DfMA Alliance Technical Seminar, 25 November 2019, Kowloon Bay, Hong Kong.

-

Technical Seminar on MiC, 11 July 2019, Tsim Sha Tsui, Hong Kong.

-

Flyers of some of the above events are presented in Appendix B.

Project deliverables:
The following key deliverables are expected from this project:
1. A comprehensive list of critical risks in the logistics process of MiC of high-rise buildings.
2. Risk mitigation strategies for the logistics process of MiC of high-rise buildings.
3. A framework and roadmap for integration of BIM into managing risks in the logistics
process of MiC of high-rise buildings.

Project significance:
There has been great interest in implementing the MiC technology in the construction industry
across the globe, in recent years. The reason for this could be accredited to the potential of the
technology to improve productivity, safety, quality, and schedule which have been major
concerns of the construction industry for decades. However, despite this potential of the MiC
technology, the implementation of MiC is not free of risks. There is a diversity of risks related
to cost, safety, schedule, etc. throughout the MiC supply chain phases from planning and design
through manufacturing, logistics, site assembly, and demolishing and recycling that if not well
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managed, can hamper the success of MiC projects. This research project aims to not only hone
understanding of the risks that can be faced in the logistics process of the MiC implementation,
but also how the BIM technology can be integrated to appropriately manage these risks. This
is particularly significant to Hong Kong that is only recently beginning its MiC journey, where
the logistics represents one of the most critical issues/aspects. An awareness of the potential
risks could aid the industry in preparing for them.

Challenges and limitations:
The fact that the implementation of MiC in Hong Kong is very new and still in its infancy with
not many MiC projects completed in the industry presents one major limitation to this research
project. This significantly hinders/delays the collection and analysis of real project data and/or
experienced-based views on the risk factors in the MiC logistics process in Hong Kong. It also
means the effort of the industry to use BIM in managing these risks is also not well established
yet.

Future work:
The remaining stages of the project will be completed in the coming months. Once these have
been completed, work can be initiated to design a BIM and knowledge-based risk management
system for MiC projects. An active linkage between BIM and existing conventional approaches
to managing risks will have to be established in addition to a knowledge-based system that can
be used to retrieve risk cases from past projects. The challenges will include having access to
completed MiC projects and establishing an artificial intelligence natural language processingbased methodology for retrieval of relevant information from risk case report documentations.
The scope of the work could be widened to cover risk management in the whole MiC supply
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chain and given completed MiC projects, real case studies could be carried out to demonstrate
and verify the proposed risk management system.

References
Autodesk.

(2020).

Designing

and

Building

Better

with

BIM.

https://www.autodesk.com/solutions/bim (Jan. 15, 2020).
Buildings

Department.

(2018).

https://www.bd.gov.hk/en/resources/codes-and-

references/modular-integrated-construction/index.html (Jan. 15, 2020).

18

Appendixes:
Appendix A – Abstract submitted to 2020 International Conference on Urban
Engineering and Management Science (ICUEMS 2020)
Modular Integrated Construction Risk Management – The Role of Building
Information Modeling and its Related Digital Technologies
Modular integrated construction (MiC) is an innovative construction technology wherein
complete building modules are produced and assembled in an offsite factory before their final
installation on the site. It is fundamentally different from and has many advantages over the
traditional onsite construction technology. Nevertheless, it still involves (unique) risks caused
by its unique business model, construction engineering and management, stakeholder
composition, supply chain, etc. To successfully implement MiC projects, effective MiC risk
management is therefore very necessary. Building Information Modeling (BIM) and its related
digital technologies provide a systematic and effective approach to manage risks in MiC
projects. In this presentation, an introduction to MiC, including the MiC supply chain phases
and benefits, will be discussed. This will be followed by the basics of risk management and the
general process and framework of MiC risk management. Various risks associated with MiC
will also be presented together with a demonstration of how BIM and its related technologies
can be used to manage and deal with these risks. It is hoped that this presentation would provide
valuable insights into and encourage even greater debates and scholarship on BIM-based MiC
risk management among researchers and practitioners.
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Appendix B – Flyers of some conferences, forums, certificate course, and other events
participated in
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