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Abbreviations

Acronym Full Form

AEC Architecture, engineering and construction

BIM Building Information Modelling

BIM For this paper, “BIM” refers to “Building Information
Modelling” when it is used as a noun.
When used as an adjective, “BIM” is no longer an acronym but
serves to act as the attribute of the noun following it. For
example, “BIM Model” refers to a “Model” used in BIM, and
“BIM Technology” refers to the technology being used in BIM.

HKCIC The Construction Industry Council of Hong Kong

HKSAR The Hong Kong Special Administrative Region, China

PolyU The Hong Kong Polytechnic University
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Glossary

Glossary of terms used in this paper are listed below in four main categories:

Analysis Related Terms

Building Information Modelling (BIM) Related Terms

Change Factor and Analysis Related Terms

Change Management Framework (CMF) Related Terms

Analysis Related Terms

Analysis Related Terms

Description

Adoption Level for the
“Change Adoption
Status” Category

The levels assigned to the groups in the Change Adoption
Status Category. They follow the sequence of the status in
a Change Adoption Curve as follows:

Level 1: Awareness (the lowest level)
Level 2: Understanding

Level 3: Acceptance

Level 4: Readiness

Level 5: Sustainment (the highest level)

Affordability

Literally, this explains how much the person or organisation
could afford to implement the change, i.e., the “affordability
to change”. In this paper, this term is further used in the
description of how much a person or organisation could
afford “not to change”, i.e., the “affordability not to change”.

Attitude Level for the
“General Attitude”
Category

These refer to the levels of driving force imposed in change
implementations:

Level 1: Conservative
Level 2: Anxious
Level 3: Determined

Level 4: Enthusiastic

Change Adoption Status

For this paper, the term “change adoption status” refer to the
people’s status, mainly in terms of their knowledge in
changes for BIM implementation.
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Analysis Related Terms

Description

Change Adoption Status
- categories

The categorising approach follows the status categories laid
out in the “change adoption curve” developed by a network
of experienced change management professionals (Change
Management Solutions Canada, 2021).

The following five categories are used in this paper for
describing people’s status in adopting changes for BIM
implementation:

Awareness: people under this category have the knowledge
in the changes to be adopted,;

Understanding: for people who know about the impacts of
the changes to be adopted,;

Acceptance: for people who see the benefits of adopting the
changes;

Readiness: for people who have all the necessary
knowledge and confidence to adopt the changes;

(people in the above four categories, even those in
“readiness” status, have not yet implemented the changes)

Sustainment: for people who have adopted and set up
policies or about to implement the changes

Community — External

These refer to the external parties, events, or substances etc.,
that would influence change implementations. They do not
have any direct working relationship with the organisation
or the personnel.

Community — Local

These refer to external parties, events, or substances that
have working or other direct relationship with the
organisation or the personnel, that would influence change
implementations.

Environments

These refer to the situations, conditions etc. that might cause
influences on change implementations. They are treated as
subject substances instead of subject Attributes because
themselves are the element imposing the influences.

“Environment — individual organisation” refers to the
environments within the organisation, and “environment —
personal” refers to those of the individual. Similarly,
“environment — individual discipline”, “environment —
technical” and “environment - non-technical” refer to
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Analysis Related Terms

Description

environments of the particular discipline, of technical related
issues, and non-technical issues respectively.

External Propensity

This covers all the “external” subject substances that the
person or organisation alone does not have much control but
are having influences on change implementations.

General Attitude

For this paper, the term “general attribute” refers to people’s
manner or behaviour towards adoption of BIM.

General Attitude —
classifications

The following are the four types of general attribute used in
the paper:

e Conservative: refers to people who have shown
reservations in implementing changes for adopting
BIM:;

e Anxious: refers to people who have shown their
understanding about the need for implementing
changes for adoption of BIM, but have worries,
nervousness, or unease about the change
implementation;

e Determined: refers to people having the will or at the
stage of being obliged to implement the changes for
BIM adoption;

e Enthusiastic: refers to people who have intense and
eager interest, lots of self-motivation for implementing
the change for adopting BIM, showing that they will
undertake and/or insist for such implementation even
not being requested or being opposed from doing so.

Locality

This does not refer to the physical location of the person or
organisation, but the readiness of the personnel or
organisation to implement the change.

Manageability

This refers to the extent of subject substances that are within
the purview or under the controls by the individual person or
the organisation.

Responsibility Level for
“Major Responsibilities”
Category

The “responsibility level” in this category refers to the level
of influence by the group in implementing the changes. The
highest level is assigned to the group who have the higher
influence power in the change implementation.

Role Level for the “Roles
in Implementing
Change”

The levels assigned to the groups in this category follow the
sequence of the elements in the ADKAR Model as follows:
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Analysis Related Terms

Description

Level 1: Awareness (the lowest level)
Level 2: Desire

Level 3: Knowledge

Level 4: Ability

Level 5: Reinforcement (the highest level)

Roles in Implementing
Change

For this paper, the term “roles in implementing change”
refers to the ways in which the interviewees are involved in
the activities in change implementation for BIM
implementation.

Roles in Implementing
Change - categories

The names of the five elements in the ADKAR model is used
as the category headings for the roles in implementing
change. However, the definition of the roles here would not
be the same as the original meaning of those in the ADKAR
model.

The five categories used to describe the people’s roles are as
follow:

e Awareness: people under this category are aware of
the need and/or reasons for the organisations to adopt
the changes, but are not yet involved, or not in a
position to be involved in the change
implementation;

e Desire: people who desire to implement the change
and have participated in and/or supported the change
implementations;

e Knowledge: people who have the knowledge on
what and how to change, and are involved in the
provision of training or coaching for change
implementations;

e Ability: people who have the ability and are involved
in implementing the changes;

e Reinforcement: people who are monitoring and
reinforcing the changes to ensure that they are
implemented to achieve the targeted outcome.

Strategy

The roadmap and intended movement for the changes to be
implemented.
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Building Information Modelling (BIM) Related Terms

BIM Related Terms

Description

Building Information
Modelling (BIM)

BIM is not just a drawing tool but a new tool to holistically
manage information relating to construction projects from the
planning stage, to the stages of design, construction and
operation. It is a new way of working, using new technology to
facilitate project management and execution, better construction
process control, cross-disciplinary collaboration, internal
coordination, problem solving and risk management.

BIM Management

Management of data standards and data requirements to ensure
reliable exchange of information for use in BIM.

BIM Model

The model created for use in BIM. A BIM model contains
information of the geometry, spatial relationships, geographic
information, quantities and properties of building elements, cost
estimates, material inventories and project schedule etc. It will
serve as a platform with provisions for storing, sharing and using
of information by all parties during the BIM process.

BIM Processes

A series of events applying BIM technology to achieve the
desired results. BIM processes involve planning and taking
actions on what to be done, how it should be done and who will
be doing it.

BIM Software

The authoring computer programme used to create BIM-related
product, normally the BIM models.

BIM Technology

The application of BIM-related knowledge, skills and/or
techniques to produce a product or to perform the works. It
differs from "BIM software" in the sense that not only “software”
is involved but the use of other technical knowledge, equipment,
and tools etc would also be involved.
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Change Factor and Analysis Related Terms

Change Factor and Description

Analysis Related

Terms

Change For this research project, the term “Change” is interpreted as “An

act or process through which something becomes different,
serving as the interface between the two segments “Subject” and
“Object” matter in the sense that:

“Subject” < “Change” < “Object”

Change Factor
Compositions

The composition of the term “Change Factor” adopted for this
research project is illustrated below:

Subject Substance (SS) with Subject Attribute (SA) that
influence, and subsequently imposed change (OC) upon Object
Substance (OS).

Change Factor

The segments used for breaking down ‘“change factor”. The

Elements segments are: Subject Substance (SS), Subject Attribute (SA),
Object Substance (OS) and Change on Object (OC).

Object Change (OC) The resulting “change” or “effect” in relation to the object
substance after it has been influenced by the subject substance.

Object Substance (OS) | Things being influenced by subject substance.

Subject Attribute (SA)

The properties/function/capabilities etc of the “subject
substance”, meaning, the conditions, nature, status etc related to
its influences imposed on the object substance.

Subject Substance (SS)

Things causing influences upon something else.
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Change Management Framework (CMF) Related Terms

CME Related Terms

Description

Adjusted Net Force
Effects

The “Adjusted Net Force Effects” are the product of “Net
Force Effects” and the “Influence Power Adjustment”
factors input by the user. These adjusted force effects would
be used to facilitate planning and allocation of resources for
change implementations, taking into account of the user’s
desired adjustment.

Force Effect

This refers to the nature of the forces imposed by the change
factor, i.e. a force driving towards implementation (D), or
restraining (R) from changes. Each of them is assigned with
the “force value”. For the purpose of calculating the net
effects, a positive (+ve) value is assigned to driving forces,
and negative (-ve) value is assigned to restraining forces.

Force Value

“Force value” is the magnitude of force, in terms of numeric
values, assigned to the “force effect” imposed by the change
factor. A scale of 0to 5 is used to represent the strength of
magnitudes as follows:

0 = none/ not applicable
1 = very weak

2 = weak

3 = strong

4 = very strong

5 = dominating

Influence power
Adjustment — reference
factors

These are figured sample factors for references by the
Change Management Framework (CMF) users. They are
computed percentages based on the results from the
researcher’s surveys. After reviewing the actual situations,
including the requirements, constraints etc, users may assign
appropriate factors to each of the categories.

Net Force Effect

The “net force effect” is the net total of the values of all the
“net force” for the change factors in the category. It could be
defined as the result of subtracting the total value of the force
restraining change implementation from the driving forces
pushing forwards to implement the changes, which means:

Value of Net Force Effect =
Value of Driving Force — Value of Restraining Force

After the subtraction, if the “net force effect” is a positive
value, it would indicate that there are driving forces pushing
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CMF Related Terms

Description

forwards to implement the changes, thus facilitating
achievement of target changes to be implemented.

Conversely, a negative “net force effect” would indicate that
there are forces resisting change implementation, acting as
“restraining” forces from implementation of the targeted
changes.

Net Force Effect — current
and target

“Current net force effect” means the net force imposed by
the change factors at the present situation. “Target Net Force
Effect” refers to the anticipated net force that would be
imposed by the change factor after reaching the targeted
achievements.

Relative Influence Power
Adjustment

These “relative influence power adjustment factors” are
expressed in terms of percentages for users to apply as
adjustments to the value of “net force effects”. Applying an
adjustment factor of larger than 100% to the original
“relative ratio” of a category of change factors would raise
its ratio and thus increase the value of its “net force effect”.
Conversely, the application of an adjustment factor smaller
than 100% would lower the ratio and the “net force effect”.

Relative Ratio

This is the ratio of the net forces of a category of change
factors when compared with the others. It is calculated as
follows:

Relative ratio = Value of net force of the particular category
-+ Value of the smallest net force amongst all categories

Absolute value of the net force values would be used. The
objective is to show the relative weighting and thus the
importance attached to each of the categories. The “relative
ratio” for the category with the smallest value of net force
would be 1.00, while the ratio of those with higher value of
net force would be larger than 1.00.
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Abstract

For construction works, right information shall be provided and received by the right parties at the
right time. However, in reality, such precise information flow has not been achieved in all projects,
resulting in deficiency in the overall performance efficiency. Such pitfalls in information flow in
the construction industry have been in existence for long but seem inevitable.

A lot of literature have advocated that the adoption of BIM would be beneficial in various aspects.
One of them is its capability in information integration, thus leading to the reduction in information
flow problems in the industry. However, while BIM applications have already been used in the
private sector of Hong Kong for over a decade, the pace in adopting BIM by the entire industry is
still not satisfactory, even after the mandatory adoption by the Hong Kong SAR Government in
2017.

Construction industry is one of the most significant industries in Hong Kong. In the past several
years, the average total value of construction works is about HK$148,200 million (around GBP
14,820 million) per year, at 6% of the GDP. It is one of the major elements in financial aspects and
any changes in its performance efficiency would have substantial cost impact and effect on the
economy. With the passion to contribute to the construction industry on improvements of the
processes, the objectives of the research project are set to review and identify the change factors
affecting BIM adoption processes, to examine and reveal how they could facilitate the construction
industry to reap the benefits. To achieve the objectives, a Change Management Framework, backed
by the results of the research findings and supplemented with recommended way forward in a
structured approach, would be developed to enable users to proceed with effective and efficient
BIM implementation processes.

The research processes start with secondary research by literature reviews to identify the factors
affecting the implementation processes. Technological factors related to construction technology
and management, as well as non-technological factors, such as those related to cultural and
organisational developments, that would have influence upon BIM adoptions are covered in the
review. Concepts and theories related to change models and management approaches have also
been studied to underpin the researcher’s capabilities.

Change factors for BIM implementations are of complexity and complicated in nature. For this, a
change factor analysis approach is developed to enable structured analysis of the findings. The
analysed findings are reviewed and transformed into meaningful and useful information for further
use in the primary research, which consist of analysis of organisational change factors, and the
advice obtained from interviews with BIM experts.

The tasks for achieving the research objectives, including the review on factors influencing BIM
implementation and establishment of the Change Management Framework, have been completed.
Users’ guideline incorporated with step-by-step notes on the Framework setup and how would it
be used to achieve the desired objectives has also been prepared. A case study with a trial run of
the Framework has been conducted and the outcome proves that the Framework is ready for being
used is able to serve the intended capabilities.

As one of the major contributions of this research project, the structured approach developed for
identification and analysis of change factors, and the application of force effects on influence
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powers being imposed by the various factors have enabled the identification of the source, nature
and impact of the change factors in a holistic manner. By using this approach, despite the
complexity nature of the construction industry, all-rounded analysis and identification of change
factors, which is essential for BIM implementations, could be identified effectively.

In addition to the original target of facilitating users to proceed with BIM implementation
processes, another contribution of the Change Management Framework is the capability
introduced in blending of the technological and non-technological aspects. With such capabilities,
the Framework would also enable users to implement the changes for other new technologies or
processes, in an effective and efficient manner.

For future research, the established Framework could be extended to cover comparisons cross
organisation or regions, and to form a base for research on change factors in a global manner.
Results derived from the extended Framework and further research could be used to formulate
appropriate benchmark indices and platform to facilitate effective implementations of Building
Information Modelling world-wide.

In conclusion, the process of studying and researching, as a professional worker and a student at
the University, has offered me a platform to gain more insights both in the academic as well as the
professional world. In turn it has made the researcher looking at the work’s issues not as
unsolvable problems but as challenges that require cooperation, productive partnerships, and the
acquisition of solutions.
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Chapter 1 Introduction

This chapter lays down the overall rationale for this research project by introducing the
development of Building Information Modelling (BIM) in Hong Kong, the “ought to” movement
for adoption but with observed sluggishness. The research objectives, the motivations behind the
research and the intended contributions are outlined. This chapter ends with a summary of the
research focus, researcher’s positionality and approach in pursuing the research project.

1.1 Project Brief

The objective of this research project is to review the effects and consequences of the benefits and
barriers in implementation of Building Information Modelling (BIM), and to examine the extent
to which the benefits could be strengthened and the barriers could be alleviated or eliminated as to
achieve effective implementations of BIM. Both technological factors, for example, those related
to construction technology and management, and non-technological factors such as those related
to cultural and organisational development, that would have influence on changes implementation
for BIM adoption will be covered in the study.

The research started with literature reviews and presentations by BIM motivating organisations,
stakeholders, practitioners and personnel in seminars, conferences, forums etc., and published
circulars, guidelines, policy addresses etc.

The findings were then reviewed, analyzed and summarized. Commentary and conclusions of the
reviews were prepared so as to determine the objectives and the needs on change management.
The findings from the review and the results would form the basis for development of a change
management framework.

1.2 Project Introduction

1.2.1 Developments of Building Information Modelling (BIM) in Hong Kong

BIM applications have been adopted in the Hong Kong construction industry for more than a
decade. The One Island East project developed by a private developer, Swire Properties, is
considered to be the first project adopting BIM in Hong Kong (Ren and Kumaraswamy, 2013).
The creation of BIM model of the project started in February 2005 and that the construction works
were completed in March 2008 (Leung, 2011).

In January 2009, The Hong Kong Institute of Building Information Modelling (HKIBIM) was
established, with a major objective to “uphold and advance the standard of competence for the
profession and to promote the interests and recognition of its members within the industry and
community” (HKIBIM, 2009, p. 1). The institute has been contributing a lot in promoting BIM
applications in the Hong Kong construction industry. HKIBIM is a professional and independent
organisation, managed and supported by BIM practitioners in the industry without receiving any
government funding.
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In 2013, another independent, private and non-profit organisation, namely buildingSMART
International (Hong Kong) (bSHK), was established with the aim to “improve sustainability of
construction projects by introducing methods to build smarter through the implementation of latest
open BIM technology.” (bSHK, 2013, p. 1). Most of the professional institutions in the
construction industry, such as the Hong Kong Institute of Architects, Hong Kong Institution of
Engineers, Hong Kong Institute of Surveyors, Hong Kong Institute of Facility Management, etc.
have also gradually set up BIM Committee or Task Force and organized Continuing Professional
Development (CPD) events on BIM-related topics.

In fact, most of the developments of BIM applications in Hong Kong have been led by the private
sector in the construction industry. The Hong Kong SAR Government Departments have started
exploring and promoting applications only in recent years. The “Roadmap for Building
Information Modelling Strategic Implementation in Hong Kong's Construction Industry”,
published by the Construction Industry Council (CIC) in September 2014 is the first publication
from a quasi-government body. In September 2016, a related publication from a statutory body,
the Buildings Department of Hong Kong, which is responsible for the enforcement of the Buildings
Ordinance in Hong Kong issued the “Practice Note on Building Information Modelling (BIM)”. It
is stated in the Practice Note that BIM models could be submitted as a kind of supplementary
information for reference in the processes for approval of plans under the Buildings Ordinance.

1.2.2 Mandate for Building Information Modelling (BIM) Implementations

It was October 2017, as stated in the Chief Executive’s 2017 Policy Address (Clause 113), that the
Hong Kong Government initiated the action by “...to adopt Building Information Modelling
technology in the design and construction of major government capital works projects that are
scheduled to start in 2018” (HKSAR Government, 2017b). Eventually in December 2017,
mandate of the use of BIM for Hong Kong SAR Government Projects was demanded in the
Technical Circular (Works) No. 7/2017 issued by the Development Bureau (DEVB), in which it
stated that starting from 1 January 2018, “Capital works projects with project estimates more than
$30 Million shall use BIM technology”. (Works Branch Developement Bureau Government, 2017,

p-3)

In the Hong Kong SAR Government 2018 to 2019 Budget Speech (HKSAR Government, 2018a),
adoption of BIM technologies was again mentioned by the Financial Secretary on 28 February
2018. In Paragraph 113 of the speech, it was stated that “starting this year, the Government will
adopt building information modelling (BIM) technology in the design and construction of major
government capital works projects.”

All the above would clearly indicate that the Hong Kong Government has had the desire, if not
determination, to adopt BIM “technology”. However, the wordings in Clause 113 of the 2017
Policy mentioned above “...and promote the use of this technology in private construction projects”
implies that the Government realised that such technology was not yet wholly adopted by the
private sector. This would mean that promotion of such use was required, despite the fact BIM
has been promoted and adopted for use in the private sector of the industry for over a decade.
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Furthermore, in the discussion paper for Construction Innovation and Technology Fund, the
Legislative Council Panel on Development presented in May 2018 (HKSAR Government, 2018b) ,
under the heading “Technology Adoption in the Construction Industry”, BIM is stated to be one
of the Innovative technologies that would benefit the construction industry. However, it is also
stated that “these benefits notwithstanding, Hong Kong is lagging behind in the adoption of new
construction methods and advanced technologies” (HKSAR Development Bureau, 2018, p. 2).

The above would also suggest that the Government views BIM applications in Hong Kong are still
“lagging behind”. The mandate for adopting BIM technology would indicate that BIM was
considered to be essential and vital by the Government, or otherwise, it would not mandate the use
of BIM for government funded capital projects, and would not promote it for use in private
construction projects.

In fact, similar mandates of the practice of BIM have also been made in many other countries
earlier. The General Services Administration (GSA) of the United States has been requiring the
use of BIM in all new projects since 2007. In Sweden, public organizations such as the Swedish
Transport Administration has mandated the use of BIM from 2015 onwards. In 2016, the UK
Government’s construction strategy required that all centrally-procured construction projects
should achieve BIM Level 2. In the same year, BIM was made compulsory by the Singaporean
Government for all projects with value over S$50 million (HKD 280 million/GBP 28 million/USD
37 million) and for all public sector projects of any value. All these would further support the
saying “BIM implementation is essential”, and even “a must” as conveyed in the article “BIM is a
Big Boon” (Yip, 2017, p. 6).

To conclude, BIM adoption and implementation is an important and inevitable task for the
construction industry, and in fact be an “irreversible process”. Research on how the processes
could be properly proceeded to achieve the targeted objectives and benefits is therefore important,
and that the findings would be beneficial to the industry as a whole. A study on the major factors
forming barriers in proper implementation is also vital. If these factors are not well considered and
properly addressed, they would form obstacles imposing “restraining forces” on the BIM
implementation processes. On the other hand, thorough review of the validity of the advocated
benefits would also be required as to reveal if such benefits are also perceived by the various parties
and if they could be realized and forming “driving” force for BIM implementation.

1.2.3 Reflection

Implementation of BIM would be important, but its success would require much effort via
thorough research, appropriate plan and development. The tasks involved would be difficult and
complicated. Before proceeding, a review of the appropriateness of my positionality and adequacy
of my capability ought to be carried out first. Below are the critical reviews.

1.3 The Researcher’s positionality

Out of my 40 years of work experience in the construction industry, | spent most of my time
providing services for a client organisation, the Hong Kong Polytechnic University (PolyU). The
long journey of 35 years working at PolyU started in 1983. The work scope spanned from early
planning, design, procurement, construction, to maintenance and operation stages. | have gained
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knowledge in information management in an in-depth manner, for both new build and built assets,
from the exposure.

1.3.1 Post-habitation works experience

In the first couple years, from 1983 to 1988, the works | handled for the PolyU were mainly asset
maintenance and operation works, i.e., “post-habitation” works after completion of the buildings.
The depth of the processes involved was relatively deeper when compared with those in the design
and construction of new developments because:

(@) time span is longer as the processes would take place for the entire life cycle of the asset but
not limited to the design and construction stages;

(b) most of the processes would need to be taken repeatedly and therefore, the demand for
effectiveness and efficiency would be comparatively higher;

(c) most of the tasks have to be dealt with in a holistic manner, that is, they could not be shifted
to others or be dealt with at later stages, as there is no other party to be “handed over” with the
problematic areas.

With these repairs and maintenance works experience, | am equipped with the knowledge of what
have actually been built in place and whether they have been built appropriately in meeting the
targeted objectives. | am therefore in a good position to judge whether the information provided
at the design and construction stages had been provided in a correct manner, in terms of
appropriateness, adequacy, workability, buildability and maintainability. Knowing what should
be present upon their completion, I am capable of providing appropriate information and
identifying and judging if the appropriate information had been provided adequately, and to
convince others to acknowledge the fact that | had the capability to do so, thus strengthening my
authority in doing so.

1.3.2 New Phase: Start of Novel Projects

From 1988 onwards, | have shifted to take care of new project development works. Altogether 1
have handled 12 large capital projects for the University, with a total value of around
HK$7,500 million, i.e., about £750 million, or USD 960 million, with a total area of about 304,000
m2.  (The projects are listed in Appendix 3: Listing of Major Projects Handled).

For the projects handled, | had to work with various different Government departments, users,
design consultants, contractors, associated suppliers etc. As a key staff representing the client, one
of the major duties is to ensure that the right information about the projects is provided and
received by the right parties at the right time. In this regard, | had to handle different levels and
nature of information at various stages, charged with the responsibility of managing them well,
including necessary reviews, analysis, modifications, supplementing, and conveying to other
parties for their follow-up actions and/or usage.

With such responsibilities and the associated involvement with various parties, | was given the
opportunity to know not only the requirements of information (client side), but also those required
by all the other stakeholders, including the designers, the contractors, the facility managers and
also the auditing authorities. Furthermore, apart from knowing what was being required, | was
also in a position (and in fact charged with the duty) to examine and comment on what key input
had gone missing or not provided adequately by the various parties.
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The above would serve to describe what | have learnt and how | achieved the necessary capabilities
to perform my works. They could also indicate why | was in a good position to manage information,
not only to provide it but also the authority to request it for enabling completion of the works.

Besides the large new project developments, | also handled various alterations and additions works
being managed by in-house staff for design and project management. For such works, as contrary
to the above, | was required to review for my colleagues if the contractors were asking for
excessive information from the designers.

The above work experience and exposures located me in a quite unique position in terms of breadth
and depth of the knowledge in information requirements. However, the works might not have been
successfully completed if I did not possess the necessary academic capabilities.

1.3.3 Academic Background

I am a quantity surveyor. As one of the major tasks of a quantity surveyor, | have to process
information from other parties, to transform them before providing it to others. These would
generally include converting information from drawings, specifications and/or other media into a
written document. Such documents would be used as base information for submitting tenders by
contractors, which would subsequently become part of the contract to be executed by the
contractual parties (i.e. the Employer and Contractor) and administered by the construction
professionals (i.e. Architects, Structural Engineers, Building Services Engineers etc.).

As indicated in the Pathway Guides issued by the Royal Institution of Chartered Surveyors in 2018,
quantity surveyors would have the inherited capability in information management capability:
“Quantity surveyors are the cost managers of construction. ... They must understand all aspects of
construction over the whole life of a building or facility. They must have the ability to manage cost
effectively, equating quality and value with individual client needs.” (RICS, 2018, p. 6)

The Higher Diploma and Advanced Higher Diploma in Quantity Surveying courses that |
completed in 1977 and 1979, respectively, had provided me the following fundamental and
essential information management knowledge in meeting the information management
requirements:

a) information communication capabilities: the knowledge | was taught covered not only the
quantity surveying profession but also those of the other parties in the construction industry, such
as developers, planners, statutory bodies, designers, constructors etc., so that I could speak in their
“language” so as to perform the required services.

b) information interpretation and transformation capabilities: 1 was taught how to interpret
information from other parties and convert them into written documents (i.e. the tender and
contract documents etc) which were ready for being understood and used by all the parties involved,
even that the particular party receiving such documents might have little or not much knowledge
in the subject area.

These are the most frequent and important processes that need to be done by quantity surveyors.
The “interpretation” or “conversion” processes could only be performed effectively with such
Information Management knowledge.
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1.3.4 Consultant Works’ experience

Before joining PolyU, | was employed by one of the largest professional quantity surveying firms
in Hong Kong, Langdon Every and Seah (now known as the Arcadis Ltd). For the first several
years working with them, | was assigned to handle post-contract services for some existing
contracts. In order to perform the post-contract services, | had to study the source documents well,
such as the drawings and specifications etc, the build-up of the quantities and the documents that
had been used as the basis for compilation of the tenders and contracts.

From these documents, | learned what information had been used, how it was interpreted and
compiled for the preparation of the contract documents and thus had in-depth understanding the
requirements for how to prepare them.

As a summary, the information management processes involved by us quantity surveyors could be
expressed as follows:

« Study and review what the information is available at the current state, i.e. the “Is” map
« Identify what are required but not yet provided, i.e. the gap

* Request, locate, or provide the necessary information as to ensure the information is complete
and comprehensive — to bridge the gap, so that the “should be” state is achieved, i.¢., the “Should”
map

1.3.5 Further Enhancement on Academic Capabilities

On the academic side, my knowledge in the maintenance sector have been further developed and
reinforced by the completion of the Master Degree in Construction Management (Building
Maintenance) programme in Herriot-Watt University, United Kingdom in 1991. The attendance
was supported by PolyU under a full-pay staff development programme.

I must admit that | was the most self-motivated to study for this MSc programme. | attended every
class and | was the one who raised the most questions in nearly for all of them. | had been working
very hard in completing the assignments and project works and after that, |1 was still not satisfied
with myself so | spent my spare time on reading a lot of materials related to the building industry
and in particular those related to Facility Management (FM). Learning with identified goals and
self-motivations, again, had much extended my academic knowledge towards broader and deeper
spectrum.

1.3.6 Facility Management and Building Information Modelling involvement
In the last several decades, | have been heavily involved in the Facility Management (FM) and
Building Information Modelling (BIM) sectors.

For FM, | was one of the founding members in establishing the first overseas chapter of the
International Facility Management Association in Hong Kong in 1992. After that | was serving as
its Executive Committee Member for several years and organised various talks and seminars in
FM related topics. Since 2004, | have been serving as the Council Member/Office Bearer of the
local FM professional body, the Hong Kong Institute of Facility Management (HKIFM), and was
elected as its President in 2013/14 and 2014/15. Since 2015/16, | am the Chairman of their
Education and Membership Committee.
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On BIM, after organising the first BIM in FM Conference locally in May 2011, | have been heavily
involved in the promotion, education and research in BIM, and was invited to present talks in
various seminars and conferences. Thus, my networking platform in this area has been widened
substantially.

In 2013 together with eight other BIM experts/pioneers, we established the buildingSMART
International (Hong Kong) (bSHK), with the main objective to promote and advance the
knowledge of BIM locally and worldwide. In recognition of my status and knowledge in the area,
I am elected as the Chairman of their Education and Training Committee. After that, | served as
its Council member and was elected as Vice Chairman 2022/2024.

1.3.7 Network Exposure

The above contributions and involvements in the FM and BIM professional institutions would
serve to demonstrate my capability, status in the construction industry and the authority to
implement changes for improvements.

As my works with the people involved, including the academics, committee members of
professional institutions and practitioners from various organisations etc. do not involve any
commercial interest, I therefore have a platform for genuine sharing of views with them, thus the
opportunity to understand the underlying problems being faced by each other, the constraints and
difficulties being imposed etc. by different disciplines, at different levels at different stages. With
this wide and close relationship network, my capability in accessing necessary information and
securing support from the construction industry is ensured.

1.3.8 Reflection

My academic knowledge has equipped me with the capability to manage information, not only for
my own profession but also those from others in the construction industry, and that | could
communicate with them in the same language. With this competence and the sound information
management skills learned from the consultant works’ experience, | am equipped with the
capabilities in handling the challenging and extensive works at PolyU. Without such, I might not
in a position to manage the works well and gain the knowledge on the information to be provided
in every stage of the life cycle of the construction processes.

In addition to my academic and professional knowledge and my unique position located by my
working experience, my involvement and contributions in the Facility Management (FM) and
Building Information Modelling (BIM) sector have located me in a non-commercial position,
making me an ideal candidate to communicate with different parties, each with different objectives,
views, constraints etc. This is particularly important and essential for successful BIM
implementations as the changes involved need to receive recognitions and collaborations by all
parties involved.

While there would be people in the industry that might have better capabilities than | do. | gather
that I am in a unique and most appropriate position in advancing the use of BIM in the construction
industry. In particular, regarding the aspects of information management, |1 am in a good position
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in knowing what should be provided, and more importantly, what information flow problems and
the reasons are found within.

My unique position in information management, Facility Management and Building Information
Modelling could be summarised below:

Academic Background Properly trained with the knowledge in information
management
Work Experience With wide and deep coverage in all stages of the entire life

cycle, from early planning, design, procurement, construction,
up to maintenance and operation stages.

Professional Knowledge Multi-disciplinary with the capability to understand the
requirements of all parties involved and communicate with
them in the same language

Status Pioneer in Facility Management and Building Information
Modelling
Network exposure With an extensive, wide and non-commercial network

In a nutshell, the background above has shaped my capability to offer the intended contributions,
and explained my position in relation to my multiple identities in the construction industry.
However, having the required ability does not necessarily mean that I must conduct the research.
There are some solid reasons behind which urge me to pursue it. The driving forces behind will
be covered in the following section.

1.4  The Research Context

The motivation for the research mainly comes from my recognition of the pitfalls in information
flow in the construction industry, which have been in existence but inevitable for long. However,
| could see that with the aid of Building Information Modelling (BIM), most if not all, the
information flow issues could be resolved.

As a key staff representing the client side, one of the major duties is to ensure that the right
information about the projects is provided and received by the right parties at the right time.
However, in most of the projects I have handled, it is very often found that such proper information
flows could not be achieved in full. In many of the cases, the information is not provided at the
right time.

The information flow issue is not new. Bishop had already raised such problem in 1971, saying
that while supposedly “the design professions produce a complete and fully detailed design
supported by specifications and bills of quantities”, the reality is that “usually some details are
available only after work on site has commenced” (Bishop, 1971, p. 79)

Obviously such information issue would result in deficiency in time control, cost and quality of
the project works. According to Bishop, one of the reasons behind the information flow problem
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is that “the building industry is fragmented, in that design and construction are usually undertaken
separately, the former by firms of professional architects, quantity surveyors and engineers usually
working independently” (Bishop, 1971, p. 79). In view of this complexity, Bishop also raised that
“Hence the importance, and growing importance, of a reliable, universal and efficient flow of
information” (Bishop, 1971, p. 79).

I consider that while the information flow is important, the mode of working attitude amongst the
parties involved is more crucial. As a quantity surveyor, | realise that being the final handler of the
compilation of tender documents, | ought to have all the information comprehensively covered in
the documents. Thus, | have to deal with all issues of missing information and should not shift the
problem to others. On the other hand, in case of doubts or discrepancies among the documents
(drawings, specifications and Bills of Quantities), I am normally the first one to be consulted, if
not challenged.

As an illustration, if a construction project is viewed as a football match, a quantity surveyor would
always be treated as the defence team. The ball would be the tasks or problems, and we cannot
leave it unattended. The issue is that in case if there is something wrong with the contract, (i.e. if
the team loses in the football match), the defending quantity surveyors are always the party to be
blamed, not matter if he is provided with the necessary information or not.

This bitter experience has not only enabled me to realise the importance of the information
adequacy, but also the capability and authority of the information providers and receivers. As
mentioned earlier, such information issues have existed for long in the construction industry
unresolved. Such issues have been pushing me to find the solutions. However, before the
introduction of Building Information Modelling, | could not see any way out that could achieve
such target as covered in paragraph 1.4.2 below. After realising that Building Information
Modelling would give us the chance to resolve some, if not all, of the issues, | am very much
motivated to research on this aspect. More details are covered in paragraph 1.4.3.

1.4.1 Information Flow Issues — The Intractable and Untied Knot
There would be different types of information flow issues during the various stages of projects.
Based on my work experience, the information could be categorised by their nature as follows:

¢ Inadequate: the information provided are incomplete and not fulfilling all the requirements
of the receivers;

¢ Not the required one: the information provided are not relevant for use by the receiving
parties;

e Not updated: revisions have been made but the information provided is not updated;

¢ Not linked to the right item: this differs from the non-updating issue as the information
provided might be the most updated one but not for the appropriate item, e.g. the
specification provided for window type A is actually for window type B;

¢ Blocked: the information is not provided to the recipient properly, or not received by the
recipient properly, or that the information transmission is not done in a timely manner.
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In addition, there should be one more category, namely “Adequate”. However, in reality, this kind
of information is very rare. In most cases, if not all, the information being provided fall within the
above categories. As a result, there exist information gaps which would accumulate over the
various stages of the project development processes. This could be illustrated in Figure 1-1 below:

Information Gaps

TENDER | CONSTRUCT

Information Flow

Figure 1-1 Information Gaps Scenario

There are many causes and rationales behind about such information flow problems. My
understanding and knowledge for such have been shared in various presentations. For clarity,
these are covered in the presentation extract, attached at Appendix 1: Information Inadequacy —
The Intractable and Untied Knot.

After realising the potential benefits that could be achieved in information handling by using
Building Information Modelling (BIM), | started exploring the ways BIM could be used in the
construction industry to eliminate such information gaps issues.

1.4.2 The Dream, The Possible Dream

From my work experience, | understand that there are many interlocking and complicated reasons
behind for the information flow problem. It would be difficult, if not impossible, to have all the
gaps eliminated. Closing of the gaps by an individual only would be a kind of “dream” — i.e., a
wish that could not be realised. However, as a professional practitioner in the field with expertise
in information handling, with the work experience in a client organisation for more than three
decades with due concern and diligences in handling information management, time, cost and
quality of the project works, | have always been looking for chances to have the situation improved.
I consider that the dream is in fact not only a “personal” wish of my own, but a kind of obligation
to the industry as a whole.

As defined by the Oxford Dictionary of English, a dream is “An unrealistic or self-deluding
fantasy.” This definition also portrays the bitter experience in facing the information gap. Despite
the attempts that have been made, the projects that | have handled did very often suffer from
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information flow problems of different magnitudes and/or nature, resulting in different scales of
adverse effects on time control, cost and quality.

However, another definition given by the same dictionary for “dream” is “A person or thing
perceived as wonderful or perfect.” In this regard, closing or narrowing the information gap is
therefore something “wonderful or perfect” and this has been driving me to pursue further.

The gleam of hope in realising the dream comes with the introduction of BIM. After having
involved in BIM promotions for some years, | could see that BIM would be able to bring much
benefits to the construction industry in terms of various aspects, and in particular its ability in
providing a platform for integrating and sharing information, and thus the possibilities in closing,
or at least narrowing the information gaps.

1.4.3 Motivation for Research

The above would serve to explain the reasons for my passion to contribute to the construction
industry by looking for improvements, in terms of being better informed by implementing Building
Information Modelling (BIM). To achieving this goal, since in 2011, | started my first conference
presentation with the topic: “BIM for FM — A Client’s Perspective” presented in the Hong Kong
Institute of Facility Management”. In this presentation, | raised the issues to be considered and the
problems that had actually encountered, with reference to real cases on information flow
management. The talk was well received and soon after it, some audiences approached me for
discussions and requested for further development courses and workshops.

These had encouraged me further and reinforced my belief to share the experience with others at
the same time, no matter they are successful case studies or not, as they would be beneficial to the
industry as a whole. To prepare for the presentations, | found that | ought to study and investigate
more, and eventually after the presentations, | would learn more. I therefore continued to self-study,
present and learn. For this, the list of the BIM/FM related presentations that | have done since
2011 in Appendix 2 : List of candidate’s professional qualifications, major committee/ office
holdings, contributions and presentations. This list would serve to show my involvements. From
the list, it could be seen that the topics in these earlier years (2011 onwards) were focused on some
elementary level in order to cope with the market conditions at that stage. In other words, at that
time those were the leading topics.

1.4.4 Reflection
Sharing experience and knowledge with others would not result in any losses but benefits to myself,
others and the related community instead.

The above reflection above could be supported by the saying (probably by Aristotle) that “The
more you know, the more you know you don't know.” Very often, after sharing views with others,
I could realise that there are more topics | had not touched before and | ought to investigate and
study in more depth. From these, I realised that some structured research with well-defined targets
were required. After searching for appropriate further study programmes, | found that the
Doctorate of Professional Studies programme offered by the University would equip me with the
necessary academic knowledge and techniques in terms of breadth and depth, and also provide me
the path to deliver contributions to the construction industry. In view of all these, | made the
decision in pursuing the DProf programme in 2013.
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As stated in my application for the programme, the major reason for selecting the programme is
that it suits my requirements. In fact, soon after commencement of the project works, | already
found that the programme would suit many practitioners who had the desire to contribute to the
profession based on the experience acquired in the field but found difficulties in realizing the
wishes.

Besides the growth in knowledge, the sharing has also reinforced my confidence in presentations
of BIM-related topics. Since 2011, | have been invited for presentations to different sectors of the
construction industry, not only within Hong Kong but also Mainland China and overseas. All these
have increased my publicity and status in the field. | would say, if I do not have such confidence
or standing, | would not be able to complete the primary research, the interviews and the difficult
tasks to be performed for this project.

1.5 Objective of the project and Research Questions

1.5.1 Purpose, Aims and Objectives

In the review session for the DProf Programme in September 2014, Dr Kate Maguire gave a talk
defining the differences between the terms Purpose, Aims and Objectives and their respective
requirements and coverage.

The summary of the intention and coverage of each of these terms, based on my understanding,
are as follows:

Purpose: It shall be concise with wide perspectives. It is notable that the purpose might not be
fully achieved by only one project.

Aims: The aims shall be focused, targeting at achieving contributions to the Purpose to be
achieved. There can be several aims under a purpose. Also, each of these aims might be covered
in full by a particular research project.

Objectives: The objectives would concentrate on particular issues/ factors to be considered,
covering the things to be achieved for a particular research project.

Based on the summary above, a schematic diagram of these three terms is shown below:
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Figure 1-2 A Schematic Diagram of Purpose, Aims and Objectives

My interpretation is that while there may be many objectives with different focus areas, they should
have a clear target to be achieved (the “Aim”). In the figure, bidirectional arrows are used to link
the objectives and aims because it is considered that there would be iterative processes in between,
that is, both the aim and objectives would need to be reviewed and refined until the aim is finally
achieved. There would be overlapping area in the Aims and Objectives.

As an example, some of the objectives in Aim A may also be serving as part of those towards Aim

B or other aims. Similarly, contributions from Aim A may have some common areas overlapping
with Aim B or other aims.

On the other hand, such aim achievement would not be in a position to alter the purpose as a whole
but could only contribute to the process. That is, the achievement of any aim would be beneficial

/ crucial to part of the purpose only. Therefore, one-way arrows are used in linking the aims to the
purpose.

Following the rationale above, the purpose, aim and objective of this research project are defined
as follow:

Purpose: Concise with wide perspectives

To facilitate improvements of the construction industry processes by effective implementation of
Building Information Modelling (BIM).

Aim: Focused targets

The targets will be achieved by detailed and comprehensive review, evaluation, analysis and
concluding the two types of forces putting forward for the implementation as well as limiting the
movements, being imposed by the benefits and barriers, respectively. With such holistic review,
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the key features, capabilities, maturity etc. in achieving the BIM benefits could be identified, and
the factors are not classified as barriers but have impact on BIM implementation processes could
be better understood.

The findings would further be developed to contrast with the situations in Hong Kong before and
after the Government’s mandate of BIM use as:

e to enable stakeholders, practitioners and all stakeholders concerned to understand the
scenario and in particular caution items for BIM implementation;

e to establish effective implementation plans and framework for use by individual
organizations, distinct disciplines and individuals at all phases of the entire asset life cycles;

e to facilitate establishment of a roadmap appropriate for being considered by the industry
for future implementation.

Objectives
For this research project, a study of the following particular issues/factors would be conducted:

e to review and identify the underlying barriers in BIM implementation that have been in
existence, those still exist and newly arisen after the mandate of BIM use by the Hong Kong
SAR Government;

e to review and evaluate the rationales behind the existence and the impacts of such barriers
on the BIM implementation processes;

e toreview and analyze practical problems and influencing factors that would have effect on
successful BIM implementation processes;

e to review other non-technical factors such as cultural and organisational developments etc.
and the theories and concepts behind that would need to be considered in managing the
changes imposed from BIM implementations.

The results of the above reviews would be analysed and concluded. A change management
framework would be formulated for the recommended way forward and approach, with the
following objectives:

e to alleviate the adverse effect of the barriers or problems;

e to effectively manage the changes as to ensure effective and efficient BIM implementation
processes;

¢ to facilitate the construction industry to achieve the potential benefits of BIM.

1.5.2 The Research Focus

BIM is chosen as the research focus of the study because while BIM is considered to be an
important change with much benefits, the pace for adoption in the industry has been sluggish, not
only in Hong Kong but worldwide. As one of the findings from the literature review, it is said that
“many of the parties involved are still finding their feet in and industry where BIM compliance can
bring great rewards” (Pittard and Sell, 2016 - cover page). My involvements and experiences in
BIM developments also reveal to me that there are various problems and hurdles that need to be
overcome, in particular the changes to be faced during the implementation. Furthermore, the
problems and hurdles would not be of simple or standard nature but would be varied in different
stages of the asset life cycle, and for different disciplines and capacities of parties in the industry.
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1.5.3 The Research Questions
In order to find out how the industry could be able to have improvements with BIM adoption, |
would carry out studies to find out the answers to the following research questions:

e What are the benefits and barriers in BIM implementation in the construction industry?

e What are the technological and non-technological factors and how are they affecting the
BIM implementations?

e How does each of these factors enhance or hinder potential improvements?

e Why do these factors have such influencing power?

e What are the relationships between these factors?

e What is the net resulting driving up/ pressing down force? Could such net remaining force
be determined and improved?

e How has the mandate on BIM adoption affected these forces?
For this particular research questions on mandate, there are sub-questions as follow:

o for downward pressing forces imposed by barriers and resistances: is it true that not
all the barriers could be removed or if only some of them could been removed/
reduced after the mandate?

o for upward driving forces: what are they and how are they driving up to the target,
and are there any changes to them after the mandate?

o if there are any new barriers, how would they affect BIM implementation?

o Have these other factors been affected?

My anticipation is that while the magnitude of the effect and/or nature of each individual barriers
might have been changed, these barriers would still be exercising certain adverse effects on BIM
implementation, thus hindering the achievement of the anticipated benefits. In terms of benefits,
the financial support from the Government on BIM implementation would certainly be one of the
major additional short-term benefits. However, the medium and long-term benefits perceived by
individual disciplines might not bring about many changes. In any case, all these, including other
factors, would need to be well examined and a holistic study would be required to find out the
actual situations.

The study would also target at identifying the changes after the mandate. However, before making
comparison for any changes, the original situation must be well studied or otherwise the changes
could not be identified.

The research project to be undertaken is to carry out an in-depth review of the factors in Building
Information Modelling (BIM) implementation, taking into account the effects that would or have
imposed by the mandate.

Findings from the review would be analyzed, concluded and incorporated in a change management
framework for consideration and use by the industry. The framework would be pragmatic,
providing unbiased and factual findings, clear and concise summaries of the research results and
recommendations. The recommended approaches would be practical and feasible, or at least be
convincing and being considered as experimental by the industry. Anticipated expectations that
are perceived to be too unrealistic, or perfect or ideal targets perceived to be intangible would not
be welcome by the pragmatic construction industry and their practitioners.
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As an attempt to reflect the different scenarios and updated situations, the differences and
similarities in terms of validity and scale of influences of each of the following to different parties
would be identified and summarised to form part of the framework for consideration by the users:

e the “believed” benefits/barriers/change factors: that is, what are the factors considered to
have effects on BIM implementation processes. These would be obtained mainly from
literature reviews, supplemented with those from the interviews conducted for this research
project;

e the “perceived” benefits/barriers/ change factors: that is, how are these being considered
by the various parties. Are they commonly agreed by all of the parties involved?

o the “anticipated” benefits/barriers/change factors: that is, what are the scale of influence
(or the scale of the upward/depressing driving forces) being considered by the parties.

Different parties possess capabilities, requirements and expectations, and in particular, different
business objectives. Their perceived and anticipated value of each of the factors might be different.
Since cross-disciplinary collaboration is one of the major processes being used in BIM, due
consideration in how these factors is being viewed by different disciplines parties would be
necessary.

1.5.4 Contributions - Influences on Academic Knowledge and Capability

After commencement of the process of literature review, | found, and eventually understood that
in the reality of life, there are a lot of complex and complicated issues that need to be
conceptualized. In particular, in the construction industry, there are various factors affecting the
pace of BIM implementations due to differences in perception, knowledge, objectives and cultural
mindset etc. among different individuals, disciplines and organizations. Also, these differences
might also vary between the local community, external and other communities. In this regard, my
research project would need to be positioned in a wider context.

With the increased extent of the knowledge coverage, the breadth and depth of the requirements
to be fulfilled for the research project have also been escalated. The main research focus, initially
on technology issues of benefit and barriers, has eventually been extended to cover other factors
and theories about change, such as the Cultural Knowledge Model, Force Field, Processes,
Planned/ Organisation Development (OD) approach, Emergent Approach, concepts of
transdisciplinarity and related approaches, etc. All these extensions have enhanced my knowledge
and would form part of the contributions to the industry in the manner of “From Theory into
Practice” upon completion of the research project. This would be elaborated below.

155 “From Practice into Theory” or “From Theory into Practice”

As a practitioner in the construction field for four decades, | do have learnt a lot from the practical
work experience. However, as a regular practitioner | have unconsciously treated all the practices
in the investigations, review, analysis, reports, advice and decision-making processes etc. for
resolving the day-to-day project problems or issues are just routine and normal tasks to be
performed. | do not expect these practices to be, or worthwhile to be, well-recorded, disclosed or
shared with others.
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Another “practical” experience is that when dealing with change implementations in the work
environment, very often | find that | have to counter much resistance and suffer from the
depressions or unhappiness afterwards. | have treated these occasions as normal cases and just
continued to tackle them case by case, while very often felt disappointed or depressed by the
repeated occurrence of such resistance again and again. This is in line with the saying by Goncalves
given in his book that change is not made without inconvenience, even from worse to better.
(Gongalves, 2007).

However, with the rewards (not necessarily monetary but the feeling of satisfaction) from the
successful cases, | began to note that the unhappiness could be easily and simply written off after
the change was successfully implemented in line with my anticipations. Also, | found that while
much effort would be required to encourage others in making the changes, after making such
advancement to others, |1 would also be further improved.

Given the above rewards, | have gradually changed my mind set and wanted to share my
experience and knowledge with others. The objective is to help or assist others to realise the issues
and then equip them to implement changes for improvements in a satisfactory manner.

As an initial thought, I expected that the knowledge sharing could be achieved by simply
converting knowledge learned from “Practice” into “Theory” so as to enable the knowledge
transfer and distribution. However, later | found that prior to such conversion, much resources,
not only in terms of time and money, but also underpinning support from existing theories are also
required. Understanding of the recipients’ requirements or anticipation are essential for finding
the appropriate and specific ways in selecting, in order to explain the knowledge to be shared, and
to convince others to adopt them.

In this context, the path for practical knowledge sharing is:
“Practice + Theories” = “Theories for Practice”

More detailed description of the theories studied and how they are analysed, selected and applied
to the proposed change management framework in line with the above path are covered in
paragraphs under 2.5 Changes Theories. These studies, coupled with the knowledge from my work
experience, would underpin the development of the change management framework (theory) for
effective BIM implementation (practice).

1.6 Summary

With change factors in BIM implementation as the research focus, in terms of coverage, the breadth
of the proposed research project is considerably wide because factors in all the different stages in
the construction processes would need to be reviewed. The depth would also be deep as the changes
are imposing on various parties, from different disciplines and working at different levels. My
extensive work experience, with involvements in all the life cycle stages have enabled me to
identify and interpret the problems being faced. My involvement in the construction projects
handled and the services offered to professional institutions in the construction industry have
enriched my connections with parties of various disciplines, ranged from very senior management
level to hands-on operational level, in the construction industry. With these background abilities
and capacities, | would be in a position to access the necessary information for carrying out the
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research project, to disseminate the research results and use them to exercise influences for sake
of making changes and improvements in the construction industry.

1.7 Researcher as Insider Researcher
For this research project, | would be an insider-researcher, who is researching and developing
aspects of my work practices and being a change agent in my professional community.

In this research project, | would be involved more in the capacity of a detached observer, so as to
provide unbiased observation and recommendation, rather than an interested participant only. This
will mean that 1 would be writing myself into the research and showing, rather than hiding, my
influence upon what | am reporting on. More details of the proposed approach and my capability
would be covered in Chapter 3 Methodology.

1.8 Reflection

For the adoption of Building Information Modelling (BIM), a lot of literature advocating the
benefits have been published, a lot of promotion has been done by the private sector, and in 2017
mandate for the use of BIM was required by the Hong Kong Government. All these indicated that
the adoption of BIM would be beneficial to the construction industry, and that this is an important
and inevitable task, and even an irreversible process in the industry. However, in reality, the pace
for adoption has been found to be sluggish, not only in Hong Kong but worldwide.

As an experienced practitioner in the construction industry, | do understand that there are many
complicated reasons behind such sluggishness. | also realise that while | have the passion to
contribute to the construction industry with improvements by implementing BIM, with only my
own experience and pre-existing knowledge would not be adequate to achieve the target. In this
regard, some sort of enrichments are required. As a start, the processes of mastering existing
knowledge would be taken in order to enrich my knowledge in what have been said, what have
been done by the others on BIM implementations. This part has been done by means of literature
reviews. The works done and findings will be reported and discussed in the next Chapter. Coupled
with these, the next Chapter will also cover further review on relevant areas, in particular the
aspects of Information and People within the purview of BIM, the theories and the criteria to be
considered for change management.
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Chapter 2 Literature, Knowledge and other Information Review

This Chapter would cover review of the literature on published or presented knowledge in the
subject matter, Building Information Modelling (BIM). As part of the research processes, further
review on related areas, in particular the aspects of Information and People within the purview of
BIM, the theories and the criteria to be considered for change management would be covered. The
findings would be used as a basis for the establishment of the change management framework.
Details of such would be covered in the subsequent chapters.

2.1 Literature Review

Literature review is an essential part of a thesis. It is where the researcher discusses and reviews
the studies, perspectives, theories and bodies of work relevant to the research questions and,
throughout the process, demonstrate the gaps or shortcomings in previous research that the
researcher’s work will fill (University of Wolverhampton, 2018). This implies that the literature
review results shall not only be generic reviews of the literature but will be referenced in the
research project. Following this approach concept, this Chapter would largely focus on the “use
of literature” rather than only “literature review”.

The following quotes from H.M. Cooper by Rowena Murray (Murray, 2006) would be relevant
and useful in explaining the coverage of this Chapter and distinguish it from the rest of the thesis:

“First, a literature review uses as its database reports of primary or original scholarship,
and does not report new primary scholarship itself...”

“Second, a literature review seeks to summarise, evaluate, clarify and/or integrate the
content of primary reports” (Cooper, 1988, p. 109).

In line with the above, this chapter would cover the primary research results. As part of the research
processes, a secondary research would be carried out for further review of literature on published
or presented knowledge on the subject matter. The findings would be used as the basis for
establishment of the change management framework. Details of such would be covered in Chapter
4 or Chapter 5.

However, in addition to the background information reviewed, the researcher’s own knowledge
would be included as to relate the findings to the following:

e importance of the construction industry in Hong Kong,

¢ the need for improvement and change for adopting Building Information Modelling (BIM),
e the processes involved, and

e the change factors need to be considered by the industry.

Reviews of the technical and other factors affecting the BIM implementation, the theories and the
criteria to be considered for change management would also be covered. The objective is to
establish a change management framework to facilitate the construction industry in Hong Kong to
improve processes to achieve faster and efficient processes by effective implementation of BIM.
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2.2  Construction Industry in Hong Kong

2.2.1 Significance of construction works

The first part of the literature reviews would cover those related to the need for improvements in
construction industry of Hong Kong, which is the objective of this research project.

Construction industry is one of the most significant industries in Hong Kong. As commented by
the Construction Review Committee, “the construction industry is one of the main pillars of Hong
Kong’s economy. In 1999, it accounted for 5.6% of the GDP...” (CIRC, 2001, p. 1). Its
significance did not only exist in 1999. From 2014 onwards, the total value of construction works
continued to account for around 6% of Hong Kong’s GDP, as shown in the table below.

Gross Value of Construction Works
Gross Domestic | at Private sector at Public
Year Product (GDP) sites sector sites Total Value % of GDP
HK$million | HK$million | HK$million | HK$ million
2014 2,260,005 53,953 68,824 122,777 5.4%
2015 2,398,280 67,781 77,242 145,023 6.0%
2016 2,490,617 77,666 81,367 159,033 6.4%
2017 2,662,836 74,945 87,855 162,800 6.1%
2018 2,842,883 75,552 75,856 151,408 5.3%
(average) 2,530,924 69,979 78,229 148,208 5.9%
2019
Ql&?2 1,410,558 35,772 29,965 65,737 4.7%

Table 2-1 Comparison of Gross Domestic Product (GDP) with Gross Value of Construction
Works in Hong Kong

Source: Gross Domestic Product, Third Quarter 2019 (Census and Statistics Department Hong
Kong SAR, 2019a) and Report on the Quarterly Survey of Construction Output, Second Quarter
2019 (Census and Statistics Department Hong Kong SAR, 2019b)

It could be noted from the above that the average annual output in the last five years (2014-2018)
is around HK$70,000 million (around GBP 7,000 million) in the private sector,
HK$78,200 million (around GBP 7,820 million) in the public sector, with a total of
HK$148,200 million (around GBP 14,820 million) per year.

Moreover, the Gross Value of construction output for works at the public sector would be increased
substantially in the coming ten years. In line with the Government Policy 2018, in the
“Construction 2.0 — Time for change” (Development Bureau, 2018) issued by the Development
Bureau, it is stated that “over the next 10 years, construction investment of approximately
HK$2.5 trillion to HK$3 trillion is expected ....” (p. 2). That is, the average value of construction
would be around HK$ 250,000 million to HK$300,000 million per year which is about 3.2 to 3.8
times of the average of HK$79,000 million in the last 4 years.
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Besides the amount of investment, the paper also advocated that “the construction industry has
played a key role in positioning Hong Kong as one of the most recognizable, dynamic and admired
cities in the world” (Development Bureau, 2018, p. 2).

Construction industry is therefore inevitably an important aspect not only in terms of financial
significance but also the global standing of a country or region, the effectiveness of the industry
would also be important. In the Construction 2.0 bookilet, it is indeed stated that improvements in
the industry are required as in the recent years the industry has witnessed a series of incidents such
as unsatisfactory cost performance, commissioning delays, site safety incidents and also quality of
construction delivery. This further indicates that any means that have the ability to enhance the
industry performance would also be worthwhile for being well considered.

2.2.2 The need for improvements
The above reveals that the construction industry is inevitably an important aspect not only in terms
of financial significance but also the global standing of a country or region, the effectiveness of
the industry would also be important.

In the covering letter (p. 1) of the “Report of the Construction Industry Review Committee” , the
Committee Chairman has already appealed that “The (construction) industry must enhance its
competitiveness through continuous improvements” (CIRC, 2001). Such “continuous
improvements” are still required as about twenty years later, in 2018, the Construction 2.0 paper
(Development Bureau, 2018) still advocates that improvements in the industry are required in
recent years the industry has witnessed a series of incidents such as unsatisfactory cost
performance, commissioning delay, site safety incidents and also quality of construction delivery.

Even without such incidences, the value of works involved in the construction industry itself
already serves to signify the need for uplifting the performance efficiency as the changes would
have substantial cost impact and effects on the economy.

Based on the assumption that the annual output in the private sector would remain unchanged, the
total value of output in the next ten years would be HK$70,000 million + HK$250,000 million (the
lower range value of anticipated public works) would be within the range of HK$320,000 million.
If there is 1% change in terms of cost effectiveness, the overall cost effect would already be in the
range of HK$3,200 million (approximately GBP 320 million).

The above situations are not unique in Hong Kong. The percentages of GDP for construction
industry are also high: “Globally, the construction industry is responsible for between 3 to 10 per
cent of GDP if only the raw site-based construction activity is considered, but importantly between
10 to 30 per cent of a country’s GDP if the broader construction supply network definition is used.”
(Hampson, Kraatz and Sanchez, 2014- Chapter 2, p.5). For this, the authors also advocated that
construction industry in many countries would need improvements in “performance and
productivity such as: just-in-time delivery; partnering with suppliers; supply chain management;
off- site manufacturing; and most recently advances in digital information and communication
technologies.” (Chapter 2, p.4). However, they also pointed out that “Despite its size and
importance to the economy, the construction industry has not kept pace with other large industries
in productivity improvement.” (Chapter 2, p.4). These situations would also be applicable to the
construction industry of Hong Kong.
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2.3 Building Information Modelling (BIM)

From the above, it could be observed that the demand for improvements in the construction
industry has been obvious. Literature reviews below would show that implementation of Building
Information Modelling would lead to improvements to the construction industry as its
implementation would result in many benefits in various aspects and be an approach that could
lead to meet the demand for improvements. However, as mentioned in Chapter 1, given such
perceived benefits, the adoption of Building Information Modelling in the industry had been
sluggish. It is necessary to have reasons behind be reviewed and analysed, but prior to these, a
study of the developments and factors affecting the implementation ought to be carried out.

Besides the benefits, this section would also cover the background information related to Building
Information Modelling, its development and adoption in Hong Kong and other countries. Coupled
with the reviews of the technical and other factors affecting the implementation, the theories and
the criteria to be considered for change management, the review findings, etc., would form the
basis for the proposed change management framework to be developed in this research project.

2.3.1 Building Information Modelling (BIM)

Since the term “BIM” is one of the major and important terms used in the research project, it is
necessary to have its definition well-established before conducting the review and analysis. As
stated by Saraireh and Haron (2020), “There are many definitions and explanations for building
information modeling have been introduced” (Saraireh and Haron, 2020, p. 166) . In fact, there
are various definitions prepared by different bodies at different country for BIM, each with
similarities or differences in focus, coverage and/or objectives. Also, the definition would evolve
with time upon developments of the BIM applications. This is why it is commented that “The term
BIM continues to evolve over the years .... “ (BIM Dictionary, 2022).

After review, | would consider that amongst the various definitions, the following two would be
appropriate for being adopted for use for this research project:

a) “Building Information Modelling (BIM) is a set of technologies, processes and policies
enabling multiple stakeholders to collaboratively design, construct and operate a Facility
in virtual space” (BIM Dictionary, 2022);

a) “BIM is not just a drawing tool but a new tool to holistically manage information relating
to construction projects from planning stage, to design, construction and operational
stages. It is a new way of working, using new technology to facilitate project management
and execution, better construction process control, cross-disciplinary collaboration,
internal coordination, problem solving, and risk management” (Hong Kong SAR
Construction Industry Council, 2014, p. 17).

These two definitions are considered to be the most appropriate for use because the following
major and essential usage and coverage of BIM are covered:

e interms of technology and process: BIM is a new tool to holistically manage information

e interms of people: BIM involves cross-disciplinary collaboration
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¢ in terms of time: BIM spans from planning stage, to design, construction and operational
stages, i.e. covering the entire building life cycle

e interms of policy: BIM enables multiple stakeholders to collaboratively design, construct
and operate a Facility

Furthermore, being the organisation assigned by the Government for promoting and encouraging
BIM implementation, HKCIC’s views as covered in definition (b) could be construed as a
reflection of the construction industry local context in Hong Kong.

2.3.2 Building Information Modelling — The Fundamentals

However, the above definitions may appear to be too abstract, and the meaning might not be easily
perceived by stakeholders, in particular those who have not been involved in the BIM processes.
For this, the following extracts from my “BIM ice-breaking” presentations might lead to a simpler
definition and fundamental concepts of Building Information Modelling:

“Building Information Modelling could be interpreted as the use of a new technology in presenting
building objects in three-dimensional (3D) models so that they could be easily visualised. Also,
with this new technology, necessary information, such as material specifications, related
documents, etc. are linked to the models. ”

In the traditional approach without BIM, the building objects are presented in two-dimensional
(2D) drawings, such as plans, elevations and sections separately. These drawings are often
supplemented with one-dimensional (1D) documents such as specifications, manuals, forms and
schedules etc. In between these 2D drawings and 1D documents, there is no automatic linkage.
The information about the building objects is fragmented and separated from each other.

With the application of BIM, each of the building objects (the model) has its own identity, and
could be embedded with its own properties, the information provided would not be lost and could
be easily amended/updated/retrieved correctly. Information changes due to any amendment of the
models could be updated and shared/used by all the parties at the same time, without any time lag.
The information flows would therefore be improved, and the risk of information error could be
avoided or at least reduced.

Besides the improvement in information flows, the other major advantage of adopting Building
Information Modelling is that the 3D presentations would enable all the parties involved, such as
the client, contractor, and service providers to visualise the building works before their completion
in a 3D mode. This would enable each party to comprehend details of the works thoroughly and
facilitate them to comment, construct, operate or maintain the works in a more effective and
efficient manner.

2.3.3 Acronym “BIM” explained

Since the acronym “BIM” is not only the abbreviation for Building Information Modelling but also
for Building Information Model and Building Information Management, confusions might occur.
In fact, each of the terms would have different coverages. Below are the explanations of each of
these terms.
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2.3.3.1 Building Information Model
Building Information Model is a three-dimensional (3D) virtual model, being used as a tool to help
in presenting what are there (the objects), storing and retrieving information about the objects.

As an example, in traditional 2D drawings, four different objects would be shown on plan as shown
in the figure below:

Figure 2-1 Traditional 2D presentations

Since all of them would look the same, further supplements, such as side elevations or descriptions
etc would need to be added in order to differentiate these objects.

If a three-dimensional (3D) model is used, the differentiations of the objects could be visualised
easily, as shown in the figure below:

Figure 2-2 Three-dimensional (3D) presentations

As a start, the Building Information Model could be interpreted as a three-dimensional (3D) model
for presentation of a building object. However, in Building Information Modelling, the presented
object is not only a geometrical model, but also a model with embedded information:
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Properties

Properties

Figure 2-3 Three-dimensional (3D) Model with embedded information

The 3D models are created with newly developed authoring software, enabled with the capability
to embed associated properties/ information. For objects with the same type of construction, each
of them would have a unique identification code and database behind for storing of its own
properties. The properties could be information about the object, such as its location, material of
construction, name of manufacturer, cost and date of purchase, life span, maintenance/ replacement
records, etc. These properties could also be linkages to external database such as web pages, files
of detailed specifications, operations and maintenance manual etc. The properties or linkages could
be used as the basis for reporting, analysis etc., and could be easily retrieved by all users by just
clicking the 3D models on the computer screen.

In short, a Building Information Model may be regarded as a three-dimensional model serving
as the presentation for a building object with a database for information storage and retrieval.

2.3.3.2 Building Information Modelling

Building Information Modelling is different from Building Information Model in the sense that it
isaprocess. In“Modelling”, the processes in creating, managing, using and sharing of information
of the Models are covered.

As a metaphor to illustrate the difference, let us review the difference between “Report” (model)
and “Reporting” (modelling). A “Report” would serve to describe information about something
or some activities. Upon completion, the contents of the report would be finalized. In case there
are updates or amendments, a separate report shall be prepared. The new report generated will be
different from the previous one. In this sense, each report is unique in terms of contents and time
of completion.

In “Reporting”, the processes of creating, amending or updating of the reports are covered. The
processes would be continuous until the final report has been prepared. In other words, in
“Reporting”, there might be more than one report created and used at different stages. Similarly,
in “Building Information Modelling”, there would be more than one “Building Information Model”
to be created and used at various stages.
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2.3.3.3 Building Information Management
“Building Information Management” simply could be interpreted as the processes in managing
information about buildings by using Building Information Modelling.

2.3.4 Usage of the term “BIM”

For the purpose of this research project, when the acronym “BIM” is used as a noun, it would be
referring to the term “Building Information Modelling” only, while the other terms with the same
acronym, such as “Building Information Model” or “Building Information Management”, the term
would be given in full to avoid unnecessary confusion.

When the term BIM is used as an adjective, it would mean the attribute of the noun following it is
related to BIM. For example, “BIM Model” would be referring to the “Model” being used in BIM,
and “BIM technology” would mean the technology being used in BIM etc.

2.3.4.1 BIM Model defined

The definition of the term BIM model adopted for use in this research project would also follow
the one being quoted in the Roadmap for Building Information Modelling Strategic
Implementation in Hong Kong's Construction Industry (Hong Kong SAR Construction Industry
Council, 2014) as follows:

“A building information model contains information of the geometry, spatial relationships,
geographic information, quantities and properties of building elements, cost estimates,
material inventories and project schedule. This model can be used to demonstrate the entire
building life cycle.” (p.17)

As a supplement, a BIM model shall serve as a platform with provisions for storing, sharing and
using of information by all parties during the BIM process.

2.3.5 The trend of BIM usage

As commented by Jones and Bernatein (2014), BIM has been evolved to a “must-have” tool: “BIM,
which began primarily as a design tool then evolved to a must-have for leading contractors, is now
rapidly gaining traction with owners around the world”. (Jones and Bernatein, 2014, p. 4)

In the Hong Kong context, as mentioned in Chapter 1 paragraph 1.2.2, in 2017 the Hong Kong
SAR Government addressed the mandatory adoption of BIM technology for public capital projects
from January 2018 onwards. Also in the paper on Construction Innovation and Technology Fund
(HKSAR Government, 2018b), BIM is stated as one of the innovative technologies that would
benefit the construction industry.

In fact, BIM is the new trend in the construction industry worldwide and is being mandated by
other governments. According to Chen et al. (2017), ” BIM has been under aggressive promotion
by governments throughout the world” (p. 1007). This observation is also raised in the “Roadmap
for Building Information Modelling Strategic Implementation in Hong Kong's Construction
Industry”, saying that “The United States, the United Kingdom, a number of major European
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countries, Singapore and South Korea have mandated the use of BIM in public construction
projects. A number of countries will require BIM to be adopted in the near future”. (Hong Kong
SAR Construction Industry Council, 2014- Executive Summary p. 1).

All these have the indications that the industry or governments have realised the benefits of BIM
and therefore adopted its applications.

From the above, it could be observed that the “BIM wave” has come and that eventually it has
been, or will soon be, adopted by the construction industry not only in Hong Kong but globally.

The following are the reviews of the developments and status of BIM adoption and
implementations.

2.3.6 Developments of BIM usage in Hong Kong

BIM applications have been applied quite early in Hong Kong, as traceable from 2005. The One
Island East project developed by a private developer, Swire Properties, is considered to be the first
project adopting BIM in Hong Kong (Ren and Kumaraswamy, 2013). The creation of BIM model
started in February 2005 and the construction works were completed in March 2008 (Leung, 2011).

In January 2009, The Hong Kong Institute of Building Information Modelling (HKIBIM) was
established, with a major objective to “uphold and advance the standard of competence for the
profession and to promote the interests and recognition of its members within the industry and
community” (HKIBIM, 2009, p. 1). The institute has been contributing a lot of efforts in promoting
BIM applications in the Hong Kong construction industry. It is a professional and independent
organisation, managed and supported by BIM practitioners in the industry but not funded by the
government.

In 2013, another independent, private and non-profit organisation, buildingSMART Hong Kong,
was established with the aim to “improve sustainability of construction projects by introducing
methods to build smarter through the implementation of latest open BIM technology.” (bSHK,
2013, p. 1). Most of the professional institutions in the construction industry, such as the Hong
Kong Institute of Architects, Hong Kong Institution of Engineers, Hong Kong Institute of
Surveyors, Hong Kong Institute of Facility Management etc., have also gradually set up BIM
Committee or Task Force and organized Continuing Professional Development (CPD) events for
BIM-related topics.

In 2011, the Hong Kong Institute of Facility Management (FM) organised the first BIM and FM
conference with the title “The Way Forward for Facility Management: Building Information
Modelling”. In the flyer of the conference, it reads: “...up to now, the use of BIM has focused
mainly on the design and construction phases in the building process” — indicating that BIM had
been adopted in use but of limited extent at that stage.

While the developments of BIM usage have much been recognized by the statutory bodies and
construction practitioners, etc., the reality is that after more than a decade’s development, Hong
Kong is still not yet in a position of “further development in BIM”. As concluded by Zhang (2015),
“However, the implementation of BIM in practice has encountered obstacles. The adoption rate of
BIM varies and BIM fails to meet the core expectation of reinforcing the inter-disciplinary
collaborations” (Zhang, 2015- Abstract p. 1).
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Zhang’s view could be reinforced by the following abstracts from the Roadmap for Building
Information Modelling Strategic Implementation in Hong Kong's Construction Industry (Roadmap
2014), in which it says, “While individual stakeholders are preparing for, or have prepared to use
BIM, they wish to see a more organised and systematic approach that drives the industry-wide
adoption of BIM in Hong Kong through the concerted efforts of the construction industry” (Hong
Kong SAR Construction Industry Council, 2014, p. 9).

Furthermore, based on the comparison of the “bimSCORE” in BIM implementation prepared by
Dr Calvin Kam on BIM implementations as shown in the Roadmap 2014, Hong Kong situates in
between “Typical practice” and “Advance practice” only, and are ranked much behind the
“Leading Practice Countries”, in particular the part on “Performance”. The “bimSCORE” refers
to the level achieved in BIM implementations in the construction industry, as shown in the figure
below:
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Figure 2-4 bimSCORE of BIM Implementations
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All the above could be summarised by two statements in the Roadmap 2014 (Hong Kong SAR
Construction Industry Council, 2014):

1. “In Hong Kong’s construction industry, BIM is at an early stage in the adoption process.” (p. 8)

2. “Still there is scope for us (Hong Kong) to learn in the global marketplace.” (p. 22)
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Status updates

In 2018, Dr Calvin Kam conducted an updated assessment. It is found that while there have been
improvements (except the one for Planning which has been dropped), still the scores are behind
those in the leading countries (Kam, 2018). The summary of the updated bimSCORE of BIM
implementations in Hong Kong in 2018 is shown at the figure below:
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Figure 2-5 bimSCORE of BIM Implementations in Hong Kong 2018
Source: Advisors’ comments in Autodesk Hong Kong BIM Awards 2018

Law and Lai (2018) also considered that the pace of getting BIM implemented on building projects
has been sluggish (Law and Lai, 2018). As indicated from both the Chief Executive Policy Address
(HKSAR Government, 2017a) and the Construction 2.0 (Development Bureau, 2018), by 2018
Hong Kong is still not yet in a “fully BIM implemented” status.

As a summary, the literature reviews above show that BIM usage Hong Kong is only at the early
stage, and is much falling behind other leading countries, thus BIM implementation in Hong Kong
is still in the “process”.

2.3.7 BIM Benefits and Barriers

There are many papers advocating that the adoption of BIM would bring about benefits in terms
of cost, time and quality. However, barriers or resistance on implementations are also identified in
many cases. As pointed out by Hochscheid and Halin (2018), for “any operation that generates
benefits is also likely to produce negative effects” (Hochscheid and Halin, 2018, p. 259).

The above implies that there are “positive” effects imposed by benefits, as well as “negative” ones
being exerted by the barriers. The situations and combined effects of them could be summarised
in the figure below:

Page 29



Barriers and Benefits vs Target Achievement

High A
E . Target
g [ Benefits: "\
> Driving UP
= force 5
= O
~ \((\Q
)
Q
= Present
£ situation
‘g -
o Barriers:
Pressing DOWN
force
Low )

Time

Figure 2-6 Barriers and Benefits vs Target Achievement

For improvement of performance or quality, some sort of upward driving forces must be there. In
terms of BIM, the benefits that successful BIM implementations would provide could be
considered as the upward driving force, pushing all parties involved to reach up to the target
effectively and efficiently. However, in reality, there are also downward pressing forces, being
imposed by the barriers or resistance in the implementations.

Obviously, if the driving up forces are greater that the pressing down ones, performance and quality
at the targeted higher level could be achieved effectively within a short period. However, in the
case that “the barriers are greater than the government protagonists suggest” (Garrigos and
Kouider, 2016, p. 65), the pressing down force is greater, or even of the same magnitude, then the
target could never be met. The question would be “Is this an answer to the slow pace of BIM
implementation in Hong Kong?” If it is the case, what have happened, what should be done to
improve the situation?

Literature reviews below would show that BIM implementation would lead to improvements to
the construction industry as its implementation would result in much benefits in various aspects,
and is an approach that could fulfil the demand for improvements. Below are summaries of the
major benefits.

Benefits to owners
“Top BIM benefits perceived by owners include:

* BIM visualization to enable better understanding of the designs
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» Fewer problems during construction from deficient documents or coordination
» More well-reasoned design due to BIM analysis and simulation
* Beneficial impact on the project schedule”

(Jones and Bernatein, 2014, p. 1)

Benefits to all stages
Eastman pointed out that the benefits would spread across all four stages as follows (Eastman,
2011):

e Preconstruction

» Concept, feasibility, and design benefits
» Increased building performance and quality
» Improved collaboration using integrated project delivery
e Design Benefits
» Earlier and more accurate visualization of a design
» Automatic low-level corrections when changes are made to design
» Generation of accurate and consistent 2D drawings at any stage of the design
» Earlier collaboration of multiple design disciplines
e Construction and Fabrication Benefits

e Post Construction Benefits

Benefits in terms of cost, time and quality

Time, cost, quality are the essential elements for successful project implementations to be achieved
by all the parties. They would therefore be included as part of the essential factors for inclusion in
the framework. Below are the review findings on these aspects.

KU and Taiebat opined that BIM applications are being promptly embraced by the construction
industry to reduce cost, time, and enhance quality as well as environmental sustainability (Ku and
Taiebat, 2011).

The following table is a summary of concurring views of other authors or research results,
categorized under time, cost and quality:
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Positive Effects on project

Major BIM Benefits and sources Time Cost Quality

BIM will reduce waste (materials, resources & cost) v v
through improved designs and construction processes
(Salman Azhar, 2011)

Clients in particular can achieve significant benefits on v
their construction projects by adopting BIM as a process
and tool to guide their delivery process to higher quality
and performance for a whole building life cycle follows
(Eastman, 2011)

BIM leads to reducing the total cost and time as a direct 4 4
benefit (Love et al., 2013)

The collaboration among stakeholders will expand the v v v
client’s organisational boundaries which may lead to
increased performance of the project during different
stages of the life cycle (Arayici, 2015)

This new process of sharing information will provide some v
direct valuable benefits for the client, specifically full
project understanding (Bryde, Broguetas and VVolm, 2013)

Table 2-2 Time Cost Quality Effects on Projects

BIM Benefits in figures
The above benefits are descriptive only. Benefits in figures as shown in the table below might
illustrate the benefits in a clearer manner:

: . Positive Effects on project
Major BIM Benefits pro)

and sources Time Cost Quiality

It is considered that | provide up to 7% reduce the un-budget | increase the cost
BIM will be reduction in the change up to 40%; estimation accuracy
benefiting the project period; up to 3%;

construction industry

because it could: reduce time taken to increase the
' generate a cost contract’s value up to
(Stanford estimate up to 80%, 10%.

University’s Centre
for Integrated
Facilities
Engineering
highlighted main
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Major BIM Benefits

Positive Effects on project

The Construction
2025 (HM
Government, 2013)

initial cost of
construction and the
whole life cost of

the overall time,
from reception to
completion, for new

and sources Time Cost Quality
benefit of BIM, cited

in CRC Construction

Innovation, 2007)

Potential BIM lower costs by 33% - | deliver faster by 50% lower
benefits as listed in by reduction in the 50%: by reduction in | emissions: by

reducing greenhouse
gas emissions in the
built environment

build and refurbished
assets

published in United | built asset

o i .
Kingdom are: 50% improvement in

exports: by reducing
the trade gap
between total exports
and total imports for
construction products
and materials

Table 2-3 Time Cost Quality Effects in figures

Other benefits in terms of time, cost and quality covered in some other literatures are also
abstracted below:

It is considered that BIM will benefit the construction industry because it could:

e reduce the un-budget change up to 40%,

e increase the cost estimation accuracy up to 3%,

e reduce time taken to generate a cost estimate up to 80%,
e increase the contract’s value up to 10%

e and provide up to 7% reduction in the project period.

(Stanford University’s Centre for Integrated Facilities Engineering highlighted main benefit of
BIM (cited in CRC Construction Innovation, 2007)

As stated in the article on BIM adoption in USA, the Project Committee of National BIM Standard-
United States (NBIMS-US) has drawn up a document that aims at improving and analyzing the
whole construction chain using a standardized informative model. This document pointed out that
with BIM, the following have been achieved:

e a5% reduction of the final construction costs

e a5% increase of speed for project completion

e a25% increase of AEC (Architectural, Engineering and Construction) sector’s productivity
e a25% decrease of manpower use
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Also, this document underlined how the AEC companies had obtained a remarkable increase of
Return of Investment (ROI) due to the adoption of BIM and that therefore, BIM is considered an
indispensable methodology for achieving innovation in the constructions processes.

(BIM adoption in USA: the first country to implement BIM is now falling behind in infrastructure
technology - BibLus, 2019)

In UK, the potential BIM benefits are summarised in percentages in the Construction 2025 (HM
Government, 2013) as below:

Lower costs Faster delivery
33% 50?

@) O
Lower Improvement
emissions in exports

o0%  00%

aru ction in greenhouse gas emissions reduction in the trade gap between total exports and
nthe bul' e Mronn’er total imports for construction products and materals

Figure 2-7 BIM Benefits (Construction 2025 (HM Government 2013))

As a supplement, the characteristic of the benefits could be further categorized according to time,
cost and quality, another major factor on information flow also needs to be considered. As pointed
out by Dakhil & Alshawi, the more accurate the information, the more effective the solutions will
be. (Dakhil and Alshawi, 2014)

Information flow means communications between people. It would become useful when being
used by “people”. In this regard, the people aspect would also be an essential aspect in examining
the benefits of BIM, and the same for barriers, and would also be covered in this study.

2.3.8 Barriers on implementation

It was advocated that BIM implementation is essential to the Architecture, Engineering, and
Construction (AEC) industry of the United States. However, they also consider that the
implementation of BIM lags far behind its potential due to the existence of various barriers (Liu et
al., 2015). A similar scenario is also located in the UK as they consider that the general industry
consensus does seem to be that BIM is the future but “the barriers are greater than the government
protagonists suggest” (Garrigos and Kouider, 2016, p. 65).

Chen et al (2017) is also of the view that BIM has been under aggressive promotion by
governments throughout the world. However, they also pointed out that “By contrast, the
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Architecture, Engineering, and Construction (AEC) industry shows reluctance to adopt BIM in its
projects” (Chen K., Lu W., Peng Y., Zheng L., Niu Y., 2017, p. 1007).

For the Hong Kong construction industry, Ms Caroline Chan’s view is that — “to foster BIM
adoption in Hong Kong, the government should take an active role to demand the use of BIM from
design stage in her projects” (Chan, 2014, p. 37). This would imply two indications:

@) at that stage (year 2014), Hong Kong Government was not taking an active role;
(b) BIM adoption could be fostered if the Government takes the active role.

Since the Hong Kong SAR Government has taken the active role now by mandating the use of
BIM for Government Projects and promote its use in private projects. Would this mean that all the
barriers previously in existence have been or will be removed?

As a BIM practitioner, 1 would consider that most, if not all barriers would still exist. This view
was also pointed out by Mr Francis Leung, one of the BIM pioneers in Hong Kong, in his
presentation “BIM Practice by non-BIM Professionals” in the BIM Talks organized by the Hong
Kong Construction Industry Council on 29 August, 2018.

2.3.9 BIM Adoption Pace

Based on the findings above, it would appear that there are substantial “upward” driving forces.
However, the paces in adopting BIM by the industry are still not satisfactory. In Hong Kong, the
reality is that after more than a decade’s development, Hong Kong is still not yet in a position
pending further development in BIM. As concluded by Zhang, “However, the implementation of
BIM in practice has encountered obstacles. The adoption rate of BIM varies and BIM fails to meet
the core expectation of reinforcing the inter-disciplinary collaborations” (Zhang, 2015- Abstract
p. 1). The use of BIM in Hong Kong is therefore not catching up with the magnitude of the benefits.

Similar sluggish adoption pace is also found in UK. As pointed out by Mason, the reason is that
“the majority of companies are not BIM ready” (Mason, 2016). After reviews of the research
findings, it is found that the status has not been changed substantially even after the Government’s
mandate for BIM adoption.

2.3.10 BIM Adoption Issues

Why is BIM not well adopted to achieve the benefits? Why is the pace so slow even after the
mandate? What are the obstacles encountered? While there are many multi-folded reasons behind
the sluggishness, my view is that one of the major issues is that not all the parties involved are
ready to adopt the changes for BIM implementation, and that they have not been equipped with
the necessary guideline or framework to follow effective change implementation.

In fact, similar change journeys for accepting new technology in the construction industry did
happen in the past. The latest and most relevant one is the change from hand drawings to the use
of computer-aided-design (CAD). After the introduction of CAD in the 1980s, it has taken about
20 years for the construction industry to use this new revolutionary tool.
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For this, | could still recall the bet in 1985 with a colleague when the first CAD computer station
was installed in my office. The colleague, who had much experience in hand drawing but none in
CAD, bet with me for a lunch that he could finish a A4 size floor layout plan before I could
complete the start up the computer and the CAD software. Eventually he won! It was because of
his relatively high efficiency in drawing when compared with the slow computer and software
start-up processing at that time. This was served as one of the strong excuses, if not resistance, for
not adopting to change to use CAD at that stage, mainly due to the comparative inefficiency of the
hardware and software.

The same issue does happen when it comes to adopt BIM as comparatively the new authoring
software would require longer time for start-up and more importantly, require much time to learn
for using. However, | would consider that this is not the crucial issue. | would foresee that even
after the efficiency of the hardware and software have achieved optimacy, there would be still
barriers in adoption in BIM adoption. The rationales behind the information flow issues as
mentioned early in Chapter 1 paragraph 1.4.1, and the “Affordability to change/not to change”
covered in Chapter 5, paragraphs 5.7 and 5.8, would be issues faced in the BIM adoptions.

2.3.11 Resistances

Literature reviews have revealed that there are many articles, seminars, reports and books etc.
covering various types of barriers and resistances faced/being faced by the industry. Such barriers
would be imposing downward pressure forces hindering BIM implementation. Findings and
summary of such from the reviews would be prepared with focus on the following:

e observations from seminars/conferences and preliminary review with practitioners
indicating the existence of the resistance/barriers

e what would be the adverse effect on the success rate for implementation?
e could such adverse effect be alleviated, if not removed?
e actions being taken/ planned for improvement of the situations

Commentaries and summary to explain driving force behind the research project (but not yet the
solution) are needed to further validate the values in conducting the research project, and the
findings would then form part of the basis for further research to meet the objectives.

2.4 Change Models and Approaches

While time, cost, quality are the essential elements for successful projects completion, for effective
change management, just aiming at these three factors only would not be adequate. There are many
other wider, more complex but relevant issues that need to be taken into account. In this regard,
review of literature concerning about changes have been conducted to acquire more in-depth
understanding and knowledge in changes.

The following are reviews on factors under Cultural Knowledge Model, Force Field, Processes,
Planned/ Organisation Development (OD) approach, Emergent Approach, Transdisciplinarity and
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related approaches etc. Ultimately, the Change Management Framework would be established
with these underpinning models and approaches.

2.4.1 The Culture Knowledge Model

As mentioned in Construction 2.0 (Development Bureau, 2018), there have been tough lessons,
and out of the various factors for failures, “there is a ‘human element’ in construction projects that
needs to be carefully considered in project planning” (p. 46).

In fact, it is quite easily understandable that human factor would be a significant one in the
construction environment in Hong Kong, and also worldwide, because construction is a relatively
labour-intensive industry. Literature review on such areas would also need to be reviewed.

As adopted by Dr David in his presentation in 2018 on “Context and Complexity” (Adams, 2018),
the knowledge cultures identified by (Eadie et al., 2014) could be categorised under the following
five headings:

. Individual Knowledge

. Local Community Knowledge
. Specialised Knowledge

. Organizational Knowledge

. Holistic Knowledge

As illustrated in his presentation (Adams, 2018), these five different categories of knowledge could
be summarised in a model as shown below:

individual knowledge

local/community knowledge
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Figure 2-8 Knowledge Cultures adopted from Brown et al. 2010
(Brown, Harris and Russell, 2010)
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Taking into consideration of the above knowledge sectors on cultural aspects, and after
incorporation with the relative extent and nature of possible factors to be considered for BIM
implementation, | would assert that the cultural factors that need to be dealt with during
implementation could be categorized and presented in Figure 2-9 below:

Holistic / Universal Factors

Local / Community Factors

Orangizational Factors

Individual Disciplinary Factors

Individual Factors

Figure 2-9 Cultural Factors Categories — In simple structure

As each of these factors would be having interrelationships with the others, sometimes within
and sometimes beyond the purview of each individual subset, the reality might not be in such a

simple structure and tidy manner as shown above but something messy like the one in complex
structure as shown in Figure 2-10 below:

Holistic / Universal Factors

Orangizational Factors

Local / Community Factors

Individual Dfsciplinary Factors

Figure 2-10 Cultural Factors Categories — In complex structure
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With these categorizations or grouping of factors, it is anticipated that the possible large volume
of varied cultural aspects (individual person, individual disciplines, organisation, local/community,
and universal) with different factors and force magnitude etc. could be structured, enabling in-
depth studies and analyses.

It can be ascertained that “things are not that simple” as mentioned and quoted in Dr David Adams’
presentation, and as cited from Geertz (1973), the “reality evidence a “multiplicity of complex,
conceptual structures...knotted into one another, which are at once strange, irregular and
inexplicit”. The concepts and theory behind this reality would need be considered and addressed
properly in the project.

2.4.2 Reflection

In fact, as part of the objective of this research project, it is targeted to have the multiplicity and
complexity of the factors be analysed so as to provide a framework that would look user-friendly,
standardized and clear for the industry to make full use of it.

As a summary, study of Brown’s Knowledge Culture has successfully broadened my knowledge
in realizing and identifying the various types of knowledge and of cultural knowledge, thus hinting
at the complexity of the factors to be addressed.

However, only cultural knowledge and factors themselves alone would not be sufficient because:

(@) not only cultural issues from the persons involved but many organisations would also be
involved, and

(b) the fact that implementations would induce a lot of changes.

Furthermore, the changes would not be taken by individuals but many organisations in the industry
as a whole, they would be of more complex nature requiring much wider considerations. This
leads me to study other processes theories such as Change Process and Organisational Change
Management further, with the objective of acquiring knowledge about the more complex ideas and
the wider implications, impacts on communities and societal local and global issues as to explore
if they would be applicable for being used in this research project, and the methodology.

From the assumptions above, | could see that the multiplicity and complexity would impose much
difficulties in the analysis processes. Fortunately, as a practitioner with substantial work
experience in the construction industry, | have clear understanding of the nature and characteristics
of the factors, the rationales behind, the origins of the factors, the impacts and consequence effects,
etc. Without such, effective analysis could not be conducted or could not get started even.
However, | also understand that professional practical experience alone is still not adequate, in
addition, thorough knowledge of the appropriate models and theories are also required. Further
studies of such are therefore carried out in order to acquire such knowledge. The knowledge gained
has equipped me to carry out the research successfully and eventually enabled me to complete the
project works. Summaries of the studies of the models and theories are reported below.
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2.4.3 Force Field Model

People involved in the construction industry facing BIM implementations might work individually
for his/her own particular task, or as a group member with others to perform the same or shared
tasks.

In this scenario, both the individual and team related factors would need to be considered. Lewin’s
focused conception of social change as summarised by Boje et al (2012) below would form a good
reference on this aspect:

e  “Lewin’s conception of social change has focused on two interdependent dimensions: the
individual and the social system (more concretely, the small group).” (Boje, Burnes and
Hassard, 2012, p. 37). Firstly, Lewin dealt with the individual on theoretical grounds, and
with the processes of change that the individual experiences with regard to acquisition of
new information and values. After that, he formulated the theory of planned change, which
has been expressed in terms of change of force fields.

e For individuals, “Lewin used the term ‘re-education’ to describe a process of change the
involves more than merely acquiring new information, habits, and social skills.” (Boje,
Burnes and Hassard, 2012, p. 37). Along this line, this theory would also be applicable for
process changes acquiring new technology and technical skills. Although according to
Lewin, “re-education is a process of effecting change in self-perceptions and enabling
individuals to overcome inner resistance ”, since “behavior patterns are anchored in norms
and interpersonal reactions originating in the groups to which one belongs or aspires to
belong, successful re-education must include changes in one’s own culture.” (Boje, Burnes
and Hassard, 2012, p. 37).

Reflection/ comment: The above concept would work perfectly for social change. However, for
the construction industry, since its nature resembles more like a business environment, and that the
interest or objectives of individuals or individual groups would differ, application of such concept
would need further refinement. In any case, this theory brings up one important issue: “re-
education”. For effective BIM implementation, providing merely “technology education”
educating technological knowledge to the people involved would not be adequate. Instead, deeper
inside re-educating to change the mind set or culture to adopt sharing and/or providing information
with others would be required. Judging from my work experience and the heavy involvements in
the promotion of advance technology and changes, I would comment that without such cultural/
social change, the blockage of information would still exist, which defeats the information flow
improvements after BIM implementation. The Force Field Model concept, coupled with the Force
Fields theories described in the following paragraphs, would form a good and essential foundation
for implementing changes and have been adopted in use in the Change Management Framework
(CMF) developed for this project.

2.4.4 Force Fields
Boje et. al (2012), quoted Lewin’s views on Force Fields as follows:

“ ... A planned change consists of supplanting the force field corresponding to the equilibrium at
the begging level L1 by a force field having its equilibrium at the desired level L2. It should be
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emphasized that the total force field has to be changed at least in the area between L1 and L2”
(Boje, Burnes and Hassard, 2012, p. 38).

In line with the above, Lewin’s Force Field theory might be illustrated by the figure below by Lock
(2017), with Level L1 referred to as the “status quo” and Level L2 as the “desired state™:

Kurt Lewin's Change Model

Desired —
state
(Level L2) Restraining
forces

WHRAIZE
ANTITY

Driving
forces

time —»

Figure 2-11 Lewis’s Force Fields Model

As explained by Lock (2017), “if an organization strives to keep equilibrium, it will work to
maintain the balance. If on the other hand, an organization wants to create change, then it needs
to unbalance or disrupt equilibrium”. (Lock, 2017, p. 2)

Generally, the change from L1 to L2 could be achieved by strengthening the driving forces (one
of the balancing forces) in order to make these driving force stronger than the restraining forces
(the other balancing force).

Reflection: The concept behind the Force Field Model indicates that for any targeted changes,
there would be driving forces pushing for the changes, nevertheless, there would also be restraining
forces that resisting the changes at the same time. In order to achieve or realise the changes, prior
understanding of the detailed reasoning and sources of these two different types of driving forces
would be required. Furthermore, the theory model or the graph above by Lock (2017), the
magnitudes of these two driving forces and the possible “net” effected forces are not displayed,
therefore they should also be studied. In response, the balancing forces and process theories
described below would serve to supplement this aspect.
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2.4.5 Balanced Forces

After quoting the observation of the former British prime minister Benjamin Disraeli (1804-81)
that “change is constant”, Senior (2020) advocated that along with this “accepted truism”, it is
important for organisations to strike a balance between both the forces for stability and forces for
changes. For this, it is noted that the mandatory adoption of BIM uses should be considered as the
“forces for changes”, then the resistances, or retraining forces for not to adopt the use would also
need to be well considered to strike a balance.

Reflection: The Newton’s Third Law: Action & Reaction says: “Whenever one object exerts a
force on a second object, the second object exerts an equal and opposite force on the first”. From
my work experience, it could be observed that this law is also applicable to “forces for changes”.
That is for any forces driving for changes, there would be “opposite forces”, i.e. restraining forces
for resisting changes. However, the opposite force might not always be equal to the driving force
exerted but might even be bigger. The more important issue | have observed is that for some of the
cases, the opposite forces are not there only to resist the driving forces but also to exerting forces
upon other objects, causing them to resist the changes. As a result, careful consideration of these
two kinds of forces would be necessary, otherwise, the rate in achieving the target would be slowed
down due to the adverse effect of the opposite forces. In some occasions, the target could not be
achieved at all because the opposite forces have successfully affected other factors, causing them
to exert additional restraining forces to the changes. The Change Management Framework (CMF)
developed in this project for BIM implementation has taken into consideration of these and is able
to take into account the forces of different nature, magnitude of forces and effects and handle them
in a well-balanced manner.

2.4.6 Re-education approach
As pointed out by Boje et. al (2012), “in order for re-education to succeed, the group facilitator
must create a strong “we feeling”. (p.38)

Boje et. al (2012), further quoted Lewin’s views on the need for re-education as follows:

“The establishment of this feeling that everybody is in the same boat, has gone through the same
difficulties, and speaks the same language is stressed as one of the main conditions facilitating the
re-education.” (p. 37)

In line with this concept, it is important for all the people involved to have the same feeling to
endorse the proposed change. For the construction industry, this would lead to considerable extent
of changes because normally each party/organisation in the industry would be feeling very
differently. One simple example is that the Employer, Consultants and Statutory bodies etc. are
normally named as the “upper stream”, while the contractors and suppliers would name themselves
as the “downstream’. All the parties are on the same stream (although not the same boat), tasting
different types of water due to various ranks. If the water in the stream is metaphorically interpreted
as “power”, those at the upper stream would have more of that. If water was the actual information,
then those at the upper stream would be the providers with the discretion of providing it or not.

Reflection: Re-education, is therefore essential, not partially but globally for all parties. For each
organisation or individual, this factor will be considered and included as part of their roadmap for
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BIM implementation. On the global side, it would very much depend on the processes of
implementation by the government and the industry as a whole. Both of these are covered under
the categories of Strategy and External Propensity respectively in the Change Management
Framework (CMF).

2.4.7 Process models of change

BIM is a kind of new process that imposes changes in the way the information is shared. In this
aspect, criteria about the processes change would need to be well considered in the Change
Management Framework.

After reviewing 20 different process theories, Hayes (2018) has summarized them into four
processes namely:

e Teleological

e Dialectical

e Life Cycle and

e Evolutionary
(Hayes, 2018, p. 5)

According to Hayes (2018), each theory has its own assumption or focus. An abstract with the key
words highlighted are as follows:

Teleological: changes are part of an unfolding cycle of goal formulation, implementation,
evaluation and learning

Dialectical: changes are subject to the balance of the power between the opposing entities

Life Cycle: changes are processes that progress through a sequence of stages and that each stage
contributes to a piece of the final outcome

Evolutionary: changes proceed through a continuous cycle of variations, selection and retention

Hayes (2018) pointed out that the “common feature of all four theories is that they view change as
involving a number of events, decisions and actions that are connected ”, “...but they differ in
terms of the degree to which the present change...and the extent to which the direction of change
is constructed or predetermined.” (Hayes, 2018, p. 5)

From the above, it could be observed that a change should not be viewed or proceeded as a single
event but should be interpreted as stages and cycles. Variations to the change and dynamics would
be found, and that there would be a “balance” or net change resulting from each of the stages/
cycle.

Hayes (2018) also pointed out “those leading a change are less effective than they might be because
they fail to recognize some of the dynamics that affect outcomes...” (p.14). In this regard,
“dynamics” should also be one of the major factors to be considered for effective change
implementation.
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Reflection: As mentioned earlier, the concepts behind these processes change theories do reinforce
the “net driving force” presumption. In addition, the scholars also raised some more important
items for consideration for establishing the change models: the “variation” and “cycle”. For
effective implementation of change, the possible variations, i.e., “change after change” or “change
of change” would need to be well attended to, and that the change progresses would proceed in
cycles but not as a one-off exercise.

While it is well understood that change implementation would not be a simple process, the reviews
of theories above do further illustrate its complexity and the necessity for being managed properly
for effectiveness. Coupled with the fact that BIM implementations would involve many individuals,
groups, teams and organisations, understanding of theories on management of changes in
organizational level are therefore necessary. Studies of these have been conducted and the findings
are summarized in the following paragraphs.

2.5 Changes Theories

Before exploring applicability of change management theories on BIM implementation, a more in-
depth review of the changes in BIM implementation are conducted first. This is because if there
was no change imposed, then all change management theories would become irrelevant.

It could be observed from the adopted definition of BIM? as stated earlier that the implementation
would involve several new items, namely “a new tool to holistically manage information”, “a new
way of working, using new technology”. Obviously, changes to individual persons, i.e. the people,
in adopting such new items would be constituted. Furthermore, since the use of such new items
are involving “project management and execution”, “process control”, “cross-disciplinary
collaboration”, the changes do not merely effectuate on people, but also on the process in a cross-
disciplinary manner. To conclude, changes would be imposed by BIM implementation and the
change management framework should be able to cater for such.

(#The definition with the mentioned main items highlighted is given below for easy reference:

“BIM is not just a drawing tool but a new tool to holistically manage information relating to
construction projects from planning stage, to design, construction and operational stages. It is a
new way of working, using new technology to facilitate project management and execution, better
construction process control, cross-disciplinary collaboration, internal coordination, problem
solving, and risk management.” )

2.5.1 Organisational Change Theory

Organisational change is considered to be relevant for BIM implementations in the context that the
construction industry, as a whole, resemble the characteristics of an organization. As portrayed by
Burnes (2017), “organisations come in all shapes and sizes, provide a vast variety of products and
services, and face an enormous array of challenges” (Burnes, 2017, p. 392).

By applying this portraying approach, the construction industry could be described as “an entity
involving with different companies/ teams/ individuals in all shapes and sizes, provide a variety of
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products and services, and face an enormous array of challenges ”. In fact, the construction industry
consists of many different organisations, thus the changes or challenges imposed by BIM
implementations would go face-to-face with the organizations involved.

2.5.2 Change of Changes Theory

In the summary of “How change has itself changed over the past 50 or 60 years of management
research”, Senior (2020) concluded that “not only are there different types of changes, change also
appears differently at different levels of an organisation”.(Senior, 2020, p. 72)

The same would also be applicable to the construction industry as the imposed changes from BIM
implementation would vary at different levels within an individual organisation, and is perceived
differently for different organisations in the construction industry as a whole.

The other two important concluding points, however, are:

(1) “Planned change can lead to unintended outcomes that can lead to escalating positive or
negative events.”, and

(2) “Change also occurs as an unintended outcome of decisions elsewhere.” (Senior, 2020, p. 72)

With these two characteristics, organisational changes become more and more complex, always
subject to change and unpredictable, falling in line with the quote below:

“All appears to change when we change” — Hernri Amiel

So, would the changes to organisation or those imposed by BIM implementations become
unmanageable, and then the establishment of a change model would be infeasible? The reviews
below would be able to provide a clue to answer these questions.

2.5.3 Change management theory

As quoted by Cummings et al (2016), Kurt Lewin is widely considered as the founding father of
change management, with his unfreeze—change-refreeze or ‘changing as three steps’ (CATYS)
illustrated below:

unfreeze > change 3 refreeze

Figure 2-12 Change as three steps by Lewin
(Source: Cummings, Bridgman and Brown (2016) - p. 34)

While it is said that this ‘changing as three steps’ (CATS) “has been criticized by scholars for
over-simplifying the change process and has been defended by others against such charges”
(Cummings, Bridgman and Brown, 2016, p. 33), CATS is always regarded as the classic or
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fundamental approach to managing change. A model further developed to form a seven-stage
“Model of attitude change” which has been further developed and appended below.

t 1
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Figure 2-13 CATS as a grand foundation
(Source: Cummings, Bridgman and Brown (2016) - p.42)

The model above is described as a “derivation of the change model developed by Lewin”
(Cummings, Bridgman and Brown, 2016, p. 46). From the model, it could be observed that the
“moving forward and looking back” concept was introduced. However, what has not been shown
in detail is the way as to how the “change in change” could be tackled, and how the reiterative
processes should be carried out to achieve the targets.

It is noted that the aforementioned Force Theory and the Three-steps model, together with the other
two elements, Group Dynamics and Action Research, formed the basis of the “Planned Change”
or “Organisational Development” as developed by Lewin. The model is considered to be “an
iterative, cyclical, process involving diagnosis, action and evaluation, and further action and
evaluation” (Burnes, 2017, p. 346).

However, the model is also commented as “an approach that recognises that once change has
taken place, it must be self-sustaining (i.e. safe from regression)” (Burnes, 2017, p. 346). In this
regard, still the “change in change” in targets would not be well covered by this approach. This
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would be the reason why Burns (2017) further commented that this approach is not suitable or not
appropriate for a world with “unpredictable change”, by saying the following:

“... for many years, the Planned/ Organisation Development (OD) approach was considered to
be the best way of managing change. However, from early 1980s onwards, it faced a torrent of
criticisms as to is suitability in a world of rapid and unpredictable change. In particular, its
detractors claim that the notion that organisations operate in stable environments and can move
from one fixed state to another is, to quote Kanter et al (1992:10), ‘quaintly linear’ and ‘widely in
appropriate’.” (Burnes, 2017, p. 392)

Instead, to meet unpredicted changes, Burnes considered that the “emergent approach” would be
more applicable and considered it to be the “best way to manage changes”.

2.5.4 Emergent Approach Theory

“The Emergent approach sees organizational change as an ongoing process of adoption to an
unpredictable and ever-changing environment. For proponents of this view, change is a messy,
unpredictable, open-ended and political affair. In such a situation, it is impossible for a few
manages at the top of the organization to identify and implement all the change necessary to keep
the organization aligned with its environment. Consequently, successful change is a bottom-up,
emergent, response to events.” (Burnes, 2017, pp. 392-393)

The above would explain the concept of the Emergent approach, For this approach, Burnes (2017)
also advocated the following:

e “The Emergent approach to change is based on the assumption that the environment in
which organisations operate is changing rapidly, radically and unpredictably and will
continue to do so.” (p. 384)

e similar to the Planned approach to change, the Emergent approach was also be criticized to
be “less a coherent approach to change and more a label for a collection of approaches
critical of Planned change.” (p.393)

He suggested that a complexity-based Emergence appeared to be taking its place and explained
how a framework for change could be constructed to identify the range of change situations and a
matching range of approaches to change.

Reflection: After reviewing Burnes’ framework, it is considered that while the coverage of the
four major change elements, namely the behavioural, cultural, structures and processes changes
are comprehensive and cover a wide scope, they are not suitable for being adopted as the basis for
development of the change model for this research project.

On the other hand, the following main tenets of Emergent change as summarized by Burnes (2017)
are considered to be more relevant to those for BIM implementation. Abstract of Burns’ views are
listed below:

e Organisational change is not a linear process or a one-off, isolated event.
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(The result) is best achieved through an interwoven pattern of (mainly) small- to medium-

scale continuous changes which, over time, can lead to a major re-configuration and

transformation of an organization.

e Change is a multi-level, cross-organisational process that unfold in an iterative and messy

fashion over a period of years.

e Change is not an analytical-rational process.

e The role of managers is not to plan or implement change per se, but to shape the long-term

process of change.

e ... (managers) also have the prime responsibility for developing collective vision or
common purpose that gives direction to their organization.

e The key organizational activities that show these elements to operate successfully are:

o information gathering;
o communication;

o learning.

A detailed review of the above factors has been conducted. From the review, it is found that most
of these factors are considered to be applicable to individual organizations or the construction
industry as a whole and would play an important part in the change management framework. The
following is a summary of the review on relevancy on changes imposed by implementation of
Building Information Modelling.

Main tenets of Emergent change as
summarized by Burnes (2017)

Researcher views on relevancy on
changes imposed by BIM
implementation

Organisational change is not a linear process or
a one-off isolated event but is a continuous,
open-ended, cumulative and unpredictable
process of experimentations and adaption aimed
at matching an organisation’s resources and
capabilities to the opportunities, constraint and
demands of a dynamic and uncertain
environment

For construction projects, there are
many stages from early planning up to
construction completion and then
operations and maintenance. Changes
imposed by BIM implementations
would be different at each of the stages,
not only on different parties with
different  interest, constraints or
capabilities. Also, since it is a new type
of  technology and  processes,
uncertainties would inevitably exist.

This is best achieved through an interwoven
pattern of (mainly) small- to medium-scale
continuous changes which, over time, can lead
to a major re-configuration and transformation
of an organization.

While it is normally perceived that BIM
usage is more appropriate for large
development projects, in fact one of the
major reluctances in adopting is the
comparatively high risk of failure due to
the uncertainties in use. Starting from
small to medium-scale project would be
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Main tenets of Emergent change as
summarized by Burnes (2017)

Researcher views on relevancy on
changes imposed by BIM
implementation

the better alternative but to reduce the
risk level and thus the scale of
resistances are essential.

Change is a multi-level, cross-organisational
process that unfold in an iterative and messy
fashion over a period of years and comprises a
series of interlocking projects.

This ties in with the environment of the
construction industry. As mentioned in
the paper, there are many different
parties involved in the construction
industry, and that there is an “informal”
leveling of upstream or downstream
level amongst these parties. Their
relationships are interlocking with
involvements in the project works over
years, and so would the changes.

Change is not an analytical-rational process.
Instead, key change decisions evolve over time
and are the outcome of political and cultural
process in organisations.

Construction industry, being affected
by the social, economic or political
environments etc., would behave or
evolve similarly.

The role of managers is not to plan or implement
change per se, but to shape the long-term
process of change by creating or fostering the
organizational structure and climate which
encourages and sustain  experimentation,
learning and risk-taking, and to develop a
workforce that has freedom and motivation to
take responsibility for identifying the need for
change and implementing it.

For the construction industry as a
whole, the Hong Kong SAR
Government is acting in the role of
manager as they mandate the BIM
usage. Besides the mandatory
requirements, some incentives such as
financial support for buying equipment
or technical training are provided.
However, the part on provision of
appropriate “freedom and motivation”
is running short and probably may be
one of the reasons for sluggishness in
the implementation processes.

Although managers are expected to become
facilitators rather than doers, they also have the
prime responsibility for developing collective
vision or common purpose that gives direction
to their organization, and within which the
appropriateness of any proposed change can be
judged.

These have not yet been done by the
Government, in the capacity of the
managers in this aspect.
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Main tenets of Emergent change as Researcher views on relevancy on

summarized by Burnes (2017) changes imposed by BIM
implementation

The key organizational activities that show these All these would also be applicable for

elements to operate successfully are: successful BIM implementation plans.

e information gathering — about the external
environment and the internal objectives and
capabilities

e communication — the transmission,
analyses and discussion of information

e learning — the ability to develop new skills
individually and collectively, identify
appropriate responses and draw knowledge
from their own and others’ past and present
actions

2.6 Transdisciplinarity and the Construction Industry

The construction industry obviously is not a single disciplinary but multi-disciplinary one,
requiring various collaborations amongst different parties, such as the clients, design consultants,
contractors, subcontractors, suppliers and services providers. For BIM, Succar therefore stated
that it was not just a technology, but also a project management tool and process which consists of
all aspects and disciplines with which all the stakeholders could collaborate more accurately and
efficiently (Succar, 2009).

In the article for a transdisciplinarity research project on built-environment, Femenias and
Thuander pointed out that besides technical issues, there are a lot of other externalities affecting
the built-environment, or the construction industry. They said, “we had the technical part ready
but realized that this was the simple part of the challenge” (Femenias and Thuvander, 2018, p. 1).

His research generalized from five projects revealed that “different kinds of transdisciplinary
research approaches co-exist and that these can serve different purposes and situations. In most
cases, transdisciplinary projects lead to raised levels of awareness of the complexity of real-world
problems among participating partners” (Femenias and Thuvander, 2018, p. 1).

The result is in fact a matching scene for this research project as construction industry is a complex
one, always facing with real-world problems among different parties with different disciplines.
BIM implementation in the industry therefore would need to address such issues accordingly.
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Definition of Terms and relevance

Based on the discussions by Petrie (1992), (Evans, 2014) summarised and explained the
discussions on the various terms related to disciplinarity. Below is an abstract of these explanations
and discussion on the relevance to the construction industry, BIM, and this research project.

2.6.1 Disciplinarity

Toulmin, 1972, as cited in Petrie (1992), said that a discipline would connotes a number of things,
including: “A specialization of knowledge within some sort of overriding unity of cognitive
endeavor” (Petrie, 1992, p. 303).

This view could be directly applied to describe how various parties are working in the construction
industry: all the parties are working together for completion of the same target (the works project),
and that each of them would have specialised knowledge in their own field, contributing their
knowledge and skills for the works, and at the same time exerting interferences to each other when
performing their own tasks.

2.6.2 Multidisciplinarity

Petrie (1992) described multidisciplinarity as “the idea of a number of disciplines working together
on a problem, an educational program, or a research study. The effect is additive rather than
integrative. The project is usually short-lived, and there is seldom any long-term change in the
ways in which the disciplinary participants in a multidisciplinary project view their own work”
(p. 303).

This would be partially applicable to the construction industry, in the sense that most of the “effect”
is also usually short-lived, being effective mainly for the particular works project they are working
with. However, there would still be some comparatively longer-term effect as the experience and
knowledge would be affecting the other projects handled by these experienced parties. However,
mostly such effects would still on individual disciplines only as the works project team might not
be the same in the other projects. In other words, the construction industry is mainly operating on
a project-by-project basis, and thus sharing of the knowledge newly acquired would be limited too.
With this characteristic, the implementation of BIM might effectively serve as a common platform
for sharing within members of an individual project. However, it would not be readily available
for being used in sharing amongst different projects.

2.6.3 Interdisciplinarity

In his article posted under the web site of Purdue Polytechnic Institute, Evan (2014) explained that
Interdisciplinarity was a result of “moving to extend the idea of multidisciplinarity to include more
integration, rather than just addition”. He quoted an example by Petrie (1992) to illustrate the
term as below: “Interdisciplinary subjects in university curricula such as physical chemistry or
social psychology, which by now have, perhaps, themselves become disciplines, are good examples.
A newer one might be the field of immunopharmocology, which combines the work of bacteriology,
chemistry, physiology, and immunology”. (Evans, 2014)
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BIM in the initial stage would be perceived as a new discipline because it is “a new tool to
holistically manage information” and “a new way of working, using new technology” (Hong Kong
SAR Construction Industry Council, 2014, p. 17), and would require a new and separate team for
implementation. In its full implementation, BIM should be integrated and form part of the services
provided by each of the disciplines. This separate team scenario would last for a considerable long
period. Also, on the academic side, teaching for BIM would be established as a new subject.

For a “new” teaching subject, the example given by Petrie (1992) was “turning to the schools, there
are a number of national efforts to turn the 'layer cake' (first biology, then topped by chemistry,
then topped by physics) approach to American science education on its side. These efforts would
require an interdisciplinary approach to teaching science since, at any given time, a combination
of biology, chemistry, and physics would be studied. The various interconnections among these
traditional disciplines would then need to be emphasized, and fundamental principles, including
mathematics, could be taught and learnt more efficiently and effectively.” (p. 304).

Similarly, teaching (and also implementation) of BIM would involve various interconnections
amongst the traditional disciplines, such as urban planning, architectural, structural, building
services design, quantity surveying, construction technology and management, maintenance and
operation management etc. would need to be emphasized, and the fundamental principles could be
taught (or implemented) more efficiently and effectively.

2.6.4 Transdisciplinarity

Evan (2014) also quotes the views of Petrie (1992) that “the notion of transdisciplinarity
exemplifies one of the historically important driving forces in the area of interdisciplinarity,
namely, the idea of the desirability of the integration of knowledge into some meaningful whole”
(p. 2). And also, “transdisciplinary activities, to be sure, tend toward addressing questions of
theoretical understanding, especially those of the unity of knowledge, but the distinction between
theoretical concerns and practical questions in interdisciplinary work seems worth making”. In
this regard, it is indicated that while the “unity of knowledge” should be focused on, the other
related concerns and practical issues should also be properly addressed too.

As a further review, the abstract of the quotations by King et al (2009) from leading writers on
transdisciplinary, coupled with my supplementary notes on their relationship to this research
project, are given below:

e Carpenter (2005) : “Transdisciplinary models of practice aim to provide more family-
centred, coordinated, and integrated services to meet the complex needs of children with
disabilities and their families. ” (King et al., 2009, p. 211). -- BIM implementation should
have a similar aim to provide more project-centred, coordinated, and integrated services to
meet the complex needs of the parties and their counterparts in the construction industry.

e Carpenter, 2005; Davies, 2007: “In contrast to other service delivery approaches, TA
(transdisciplinary approach) is considered to reduce fragmentation in services, reduce the
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likelihood of conflicting and confusing reports and communications with families, and
enhance service coordination. ” (King et al., 2009, p. 211). — In fact, these reductions are
also the targeted achievements for BIM implementation so as to enhance the coordination
amongst all parties.

e Davies, 2007; Johnson et al., 1994 : “Transdisciplinary service is defined as the sharing of
roles across disciplinary boundaries so that communication, interaction, and cooperation
are maximized among team members.* (King et al., 2009, p. 211). —similar to the above,
such maximization would be also one of the BIM implantation objectives and benefits.

o Fewell, 1983; Peterson, 1987; United Cerebral Palsy National Collaborative Infant Project,
1976 : “The transdisciplinary team is characterized by the commitment of its members to
teach, learn, and work together to implement coordinated services” and Davies, 2007;
McGonigel, Woodruff, & Roszmann-Millican, 1994: “A key outcome of TA
(transdisciplinary approach) is the development of a mutual vision or “shared meaning”
among the team” (King et al., 2009, pp. 211-212) — the BIM implementation team shall
have such characteristics, members’ commitment and targeted key outcome.

Reflection: From the above, it could be observed that different kinds of transdisciplinary and
relevant research approaches co-exist and that they could be used as bases for review, analyses and
applications by the parties involved in the construction industry, in particular, BIM
implementations.

Summing up

The above literature reviews cover not only technological issues, but also examinations of the
relatively more complex non-technological factors, such as ideas / theories/ approaches that might
affect BIM implementation and the changes to be managed. For this project, as a kick-off of the
secondary research stage, the literature review findings above would be used as the base for
categorizing the factors, with the objective to furnish a list of the major factors being considered
as benefit or barriers.

For the primary research, the factors identified within the literature reviews would be reviewed,
analysed and compiled with more details for being included in the review and analysis. The
findings would be used as the basis for establishment of the change management framework.
Details of such would be covered in Chapter 4 and Chapter 5.

According to Maguire, “Transdisciplinarity concerns that which is at once between the disciplines,
across the different disciplines, and beyond all disciplines. Its goal is the understanding of the
present world, of which one of the imperatives is the unity of knowledge” (Maguire, 2018, p. 106).
The change management framework, being established for this research project after taking into
account of the reviews findings above, could be described similarly as follows: “The framework
would be between the disciplines, across the different disciplines, and as a contribution, beyond
all disciplines in the construction industry.”
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2.7 The need for proper BIM implementation

When properly implemented, BIM can provide many benefits to a project. The value of BIM has
been illustrated through well planned projects which have yielded increased design quality through
effective analysis cycles, greater prefabrication due to predictable field conditions, improved field
efficiency by visualizing the planned construction schedule, increased innovation through the use
of digital design applications, and many more. At the end of the construction phase, valuable
information can be used by the facility operator for asset management, space planning, and
maintenance scheduling to improve the overall performance of the facility or a portfolio of
facilities. Yet, there are also examples of projects of which the team did not effectively plan the
implementation of BIM and incurred increased costs for the modelling services, schedule delays
due to missing information, and little to no added value.

Implementing BIM, therefore, requires detailed planning and fundamental process modifications
for the project team members to successfully achieve the value from the available model
information (The Computer intergrated Construction Research Group, 2011).

2.8 Data Collection and Analysis

2.8.1 Essential elements for successful project implementations

Time, cost, quality are the essential elements for successful project implementations and are the
“well-understood” targets (if not only the “terms”) to be achieved by all the parties. They would
therefore inevitably be included as part of the essential factors for inclusion in the framework. As
a start, at the secondary research stage, the above would be used as the basis for categorizing the
benefits, with the objective to furnish a list of the major factors being considered as benefit or
barriers on the grounds of the literature review findings.

For the primary research, the factors identified from the literature reviews would be reviewed,
analysed and compiled with more details for being included in the review and analysis. In order to
enable revealing of the impact differences amongst each of the factors, i.e. the magnitude of the
forces imposed, a symmetric scale with the objective to capture the intensity of the respondents’
perceived impact strength for each of the factors would be required.

2.8.2 Scaling of data and Likert Scales

According to the research findings by Chomeya (2010), there are a lot of measurement forms or
tests and can be divided into several kinds of self-report. In his paper, it is concluded that “the
measurement of personal attributes especially the internal attributes which can be measured easily,
conveniently, quickly and give the certain and constant results usually use the measurement form
or the test of Rating Scale (Wright and Masters, 1982) especially the measurement of attitude,
opinion level, satisfaction, motivation, self-discipline, self-efficacy.” (Chomeya, 2010, p. 399).

In the same paper, it is also established that “this kind of measurement has a lot of aspects but the
popular one is Renis Likert rating scale (Aiken, 2000; Cohen and Swerdlik, 2001, Gregory, 2003) ",
and that its advantages are “ (1) the consideration criteria is certain and easy to use and (2) The
questions are not too many but give higher reliability than other rating scale types (Snaw and
Wright, 1967)” (Chomeya, 2010, p. 399).
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Garland (1991) viewed that “the purpose of a rating scale is to allow respondents to express both
the direction and strength of their opinion about a topic.” and commented that Likert Scales are
“widely used in market research and have been extensively tested in both the marketing and social
science literature” (Garland, 1991, pp. 66-67). Also, as pointed out by Boone and Boone (2012),
the Likert Scale is developed in response to the difficulty of measuring character and personality
traits for measuring attitudinal scales (Boone and Boone, 2012).

According to Sullivan and Artino (2014), the Likert Scale is developed to “measure attitudes, with
a 5- or 7-point ordinal scale used by respondents to rate the degree to which they agree or disagree
with a statement” (p. 541). Also, they pointed out the following:

e with such an ordinal scale, responses could be rated or ranked but the distance between
responses is not measurable;

e experts over the years had argued that the median should be used as the measure of central
tendency for Likert scale data;

e other experts asserted that parametric tests could be used alongside with the Likert scale
ordinal data if there is an adequate sample size and if the data are normally distributed (or
nearly normal).

Having said the above, for measuring “less concrete concepts, such as trainee motivation, patient
satisfaction, and physician confidence” (p. 542), they recommended that the common practice of
educators and researchers in creating several Likert-type items, grouping them into a survey scale,
and then calculate a total score or mean score for the scale items could be adopted (Sullivan and
Artino, 2014).

In line with their recommendation, means would be used to describe the data if it follows a classic
normal distribution, or otherwise frequency distributions of the responses will be reported for more
meaningful descriptions. Furthermore, should the analysis of the collected data reveal the necessity,
appropriate tests (such as parametric tests etc.) would be used to further analyze the scaled
responses.

In view of the above, and the fact that mainly the perceived impacts of less concrete nature would
be measured, it is considered that Likert scales with ordinal responses would serve the objective
to be achieved in the survey and would be adopted for use in this research project.

2.9 Reflection

From the literature reviews, | found that apart from the benefits of adopting Building Information
Modelling (BIM), there are also many articles, seminars, reports and books etc. which cover
various types of barriers and resistances faced/ being faced by the industry for BIM implementation
causing sluggishness in the implementations. In fact, similar sluggish change journeys for
acceptance of new technology in the construction industry did happen in the past. Thorough studies
of the factors behind are essential for exploring means of improvements. Since human capital is
one of the major elements in any change implementation, relevant cultural knowledge and factors
are also important and therefore have also been studied. In view of the fact that changes for BIM
implementations would not be taken by individuals, but by many organisations in the industry as
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awhole, studies of other processes theories such as Change Approach, Force Field, Change Process
and Organisational Change Management, etc., have also been studied in order to acquire
knowledge in the more complex ideas and the wider implications, impacts on communities and
societal local and global issues.

All the above have much enriched my theoretical knowledge for further pursuing the research
project works. With all such enriched knowledge, coupled with my existing knowledge and
experience, | found myself in a much better and equipped position to carry out the research, and to
develop the research methodology to be reported in the next Chapter.
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Chapter 3 Methodology

This chapter discusses the research methodology adopted, with an outline of the rationales behind,
the complexity nature of the project involved, the approaches used for information collection and
analysis. The chapter ends with details of ethical considerations of the research, with particular
considerations in light of the project nature and recent conditions.

3.1 Research Methodology

As discussed in Chapter 1, | would be taking the role as an insider-researcher for this research
project, implying my role in researching and developing aspects of my work practices and being a
change agent in my professional community. In the research project, | would be involved more in
the capacity of a detached observer, so as to provide unbiased observation and recommendation,
rather than an interested participant alone. This will mean that | am portraying myself in the
research and demonstrating, rather than hiding, my influence upon what I am reporting.

It is said that “complexity is a key characteristic of construction projects. It is the degree of
complexity that determines the overall approach to a project, specifically the required resources
as well as tools and techniques” (Brockmann and Kahkonen, 2012, p. 716). Complication is also
the other characteristic as it would involve many kinds of processes, people, workplace, working
together with different objectives, different disciplines, different technology etc. but not necessary
at the same stages throughout the asset life cycle. As for Building Information Modelling (BIM),
its extent and coverage cover all these involved aspects, it has also inherited the complexity and
complicated character.

A “Mixed Approach” applying to both “Qualitative” and “Quantitative” types of research would
therefore be more appropriate to be used in this research project so as to from a comprehensive
and holistic review of the existing knowledge, supplemented with expertise’s views, advice and
recommendations in the practical field (qualitative). The findings are then further reviewed by a
larger group of subjects to obtain feedbacks, followed with analysis to reveal the validity of the
findings (quantitative).

3.2 Secondary Research

The secondary research would be done by thorough literature review aiming to master existing
published or presented knowledge on the subject matter Benefits and Barriers of BIM
implementation. The coverage would not be confined to published books, journals or articles but
also notes of presentation in seminar/ conference, organisation/ institutions’ mission and business
objectives etc. While close attention would be paid to those related to the local context of Hong
Kong, as in future, the framework to be established would be used locally, at this stage, those
globally in the worldwide would also be examined to form a comprehensive review.

3.3 Primary Research
Originally the intended approach is to summarize the above findings and forward such to seniors
who have major influence on the implementation process for their perusal and then follow with
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interviews with the objective to obtain their comment/views on these concluded findings and seek
advice on additional factors/issues that need to be considered. However, after due consideration
and the adverse effect imposed by COVID19, the approach inevitably has to be changed. Details
of the revised approach and justifications are covered in Chapter 4 and below are the considerations
that have been taken for formulating the research approach and the planned processes involved.

3.4 Applicability of the Adopted Research Approach

In order to form a comprehensive and holistic review of the complex and complicated issues,
merely only a qualitative or quantitative type of research would not be sufficient. A “Mixed
Approach” applying both of them would be required. | am in the position to adopt this choice of
research approach as | have extensive experience, in particular, BIM implementations in the
construction industry, or otherwise it would not be feasible.

In the secondary research, | need to analyse the findings from the literature reviews and transform
them into meaningful and useful information. The review and analysis would require thorough
understanding of the context or otherwise the results would not be informative or useful for further
use in the primary research. Upon further reviews and analysis of these findings, |1 would
incorporate the findings in the interview questions in order to obtain advice from practitioners on
factors/issues that need to be considered based on their own judgment. | would be able to adopt
this approach as my engagements in the construction industry and contributions have enabled me
to conduct high quality interviews and involve experts from the appropriate fields and levels.
Without such, the outcomes of the interviews would not be significant or with positive influence
upon the industry.

Upon completion of the interviews, analyses of the transcripts based on the “Change Factor
Analysis” developed (details in Chapter 4, paragraphs 4.4 and 4.5) are conducted. Similar analyses
on visions and missions of relevant parties in order to reveal the current level of their commitments
to Building Information Modelling (BIM) implementations are also done. Meaningful outcomes
of such analysis could only be realised by researchers who have in-depth knowledge and
understanding of the business objectives, strategies and policies establishments of organisations in
the construction industry. Details of the processes are described in paragraph 4.6 of Chapter 4,
and the ways these findings are interpreted and considered in establishment of the Change
Management Framework (CMF) are covered in Chapter 5 paragraphs 5.1 to 5.8.

Upon completion of these analyses, the findings from the analysis are presented in written form.
Collectively, they would be classified as findings from qualitative research. The project activity,
however, could not be further pursued with only these qualitative research results.

To turn these research results into useful results to be incorporated in the Change Management
Framework (CMF), they need to be reviewed and quantified into numeric format. The
quantification processes are described in Chapter 4, paragraphs 4.11.6 to 4.12.7. Detailed
descriptions of the applications of such quantified findings are covered in Chapter 5, paragraphs
5.9 and 5.10.
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3.5 Analysis of Findings from Secondary and Primary Qualitative Research

The findings from the secondary research and primary qualitative research are treated as data,
providing the foundation for review. They are then analysed and transformed into meaningful and
useful information.

As mentioned above, “complexity is a key characteristic of construction projects” (Brockmann and
Kéhkonen, 2012, p. 716). Since the subject matter of the research project is BIM adoption in
construction projects, the nature of the data collected would also be of a complex nature. The
following flowchart, having simplified to a great extent, would indicate the complexity of the
various stages and BIM users (participants) that would be involved:

PLAN DESIGN CONSTRUCT OPERATE

Existing Conditions Model
Cost Estimation

Phase Planning
Frogramming
Site Analysis

Design Reviews

Design Authoring
Energy Analysis

3D Coordination
Site Utilization Planning

3D Control and Planning

Maintfenance Scheduling
Buliding System Analysis

-Prlmnry BMUsSes Y 1sho
Bllsecondary BIM Uses

Figure 3-1 BIM Uses throughout a Building Lifecycle

Source: Project Execution Planning Guide version 2.1
(The Pennsylvania State University, 2011)

The diverse nature of people involved would likely be translated into the research data — making
them varied, complicated, multidimensional and multi-folded, without any clear and straight
forward pattern indication.

To cater for this observation, out of the various analysis methods, the approach used in thematic
analysis is considered to be appropriate for being conducted because “through its theoretical
freedom, thematic analysis provides a flexible and useful research tool, which can potentially
provide a rich and detailed, yet complex, account of data” (Braun and Clarke, 2006, p. 78).
However, it is the major components of the approach in thematic analysis that has been adopted,
while its objective in finding the patterns has not been adhered to entirely. Detailed elaborations
on the actual procedures adopted are covered in Chapter 4 Project Activity.
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3.6  Analysis Process Framework

As pointed out by Maguire and Delahunt, there are many different ways to approach thematic
analysis. It is suggested that 6-step framework proposed by Braun & Clarke (2006) would offer a
clear and feasible framework for doing thematic analysis and thus was “arguably the most
influential approach” (Maguire and Delahunt, 2017, p. 3353). In this regard, the framework as
appended below would be used as the basis for the analysis.

Table 1 Phases of thematic analysis

Phase Description of the process
1. Familiarizing yourself Transcribing data (if necessary), reading and re-reading the data, noting down
with your data: initial ideas.
2. Generating initial codes: Coding interesting features of the data in a systematic fashion across the entire
data set, collating data relevant to each code.
3. Searching for themes: Collating codes into potential themes, gathering all data relevant to each
potential theme.
4. Reviewing themes: Checking if the themes work in relation to the coded extracts (Level 1) and the
entire data set (Level 2), generating a thematic ‘map’ of the analysis.
5. Defining and naming Ongoing analysis to refine the specifics of each theme, and the overall story the
themes: analysis tells, generating clear definitions and names for each theme.
6. Producing the report: The final opportunity for analysis. Selection of vivid, compelling extract

examples, final analysis of selected extracts, relating back of the analysis to the
research question and literature, producing a scholarly report of the analysis.

Figure 3-2 Phases of Thematic Analysis
Source: Braun and Clarke (2006) (p. 87)

3.7 Thematic Analysis Methods
With the aid of thematic analysis, the important aspects about the complex data could be identified
SO as to represent some levels of patterned response or meaning.

The two major categories of thematic analysis method which have been reviewed are listed as
follows:

e an essentialist or realist method: this method would report experiences, meanings and the
reality of participants

e a constructionist method: for examining the ways in which events, realities, meanings,
experiences and so on are the effects of a range of discourses operating within the society.

For this particular research project, report outcomes from both of these two analyses are considered
to be appropriate. As suggested by Braun and Clarke (2006), a ‘contextualist’ method, sitting
between the two ends of the spectrum, could also be adopted for thematic analysis. Since this “in-
between” type of method would enable the provision of desired outcomes, it would be adopted for
this research project.
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3.8 Theme Identification Approach

Out of the two primary ways for identifying the themes, the ‘theoretical’ thematic analysis is
considered to be more appropriate as it tends to be driven by the researcher’s theoretical and/or
analytic interest in the area and is thus more explicitly analyst driven. On the other hand, the themes
identified by the inductive analysis would be strongly linked to the data themselves. They would
mainly be data-driven only, thus my epistemological commitments would not be addressed and
my intended knowledge contributions to the industry could not be achieved.

Upon completion of the thematic analysis, it is anticipated that a rich thematic description of the
data set could be provided to enable readers to have a thorough understanding of the predominant
and important themes about the factors to be considered in BIM implementation. However, even
completion of such, the intended research objective has not yet been served in full. This is because
even with such identified themes, not much could be done in terms of practical applications.

For this, as raised in Braun and Clarke’s paper, the themes established might not be the most
prevalent themes across the data set because the themes identified might only appear in between
the data set only. Quantifiable measures have not yet been taken into account and the essence of
such themes would not be well identified. Therefore, further quantified measurement of the
prevalence of the themes would be required.

For this research project, similar procedures resembling the above would be used in the Change
Factor Analysis. The procedures are found to be similar, because in order to cope with the
particular needs of this research project, not all the procedures adopted are identical to those in the
thematic analysis. The major difference is that for Change Factor Analysis, the target is to list as
many factors as possible that need to be considered for change implementation, but not to attempt
to identify the pattern exists behind the factors. Details of the reasons behind and adopted
approaches of the analysis are covered in Chapter 4.

3.9 Adoption of Case Study as Further in-depth Research

In line with the “Form of Research Question” as stated by Yin (2018), the “what” questions, either
of exploratory nature or about prevalence, would be covered in the research methods above (Yin
2018). However, the “how” and “why” questions would still need to be addressed. As suggested
by Yin, case studies would serve to cover these two outstanding questions.

As an original attempt to reveal how the change management framework could contribute to
effective BIM implementation, there would be test runs with organisations experimenting
implementation as to obtain more background information for further review or enhancement of
the framework. After studying the case studies, it is anticipated that more influencing factors
regarding the change would be explored and this would further enhance the framework for use by
the construction industry.

Since construction projects would normally span over four to five years, it might not be able to
have the test run be conducted for all the stages for a new project. In this regard, the case study
might be conducted at some selected stages only. Should deficiency in the proposed framework be
found, they would be identified and then be analysed so as to reveal the reasons behind. The goal
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of the study results not only discover generalizable truths or make predictions but also explore and
provide further information for future research or application of the framework in other cases.

3.10 Researcher’s capability

3.10.1 Insider Researcher

As mentioned earlier, for this research project, | would act as an insider-researcher. | would be in
a position to do the research project in line with the aforementioned approach because | would not
be involved in any of the actual works of the construction projects to be implemented with BIM.
I would not be subject to pressure of getting the work done or responding to practical problems
and would be able to maintain the research focus without any temptation to cut corners.

“As an insider, you are in a unique position to study a particular issue in depth and with special
knowledge about that issue” (Costley, Elliott and Gibbs, 2010, p. 3). For this, as reported in my
DPS 4520 paper, being a practitioner with substantial experience at senior level, and a professional
with contributions and involvements in the professional institutions, achievements and
recognitions in the construction industry, | would have the capability, appropriate status in the
construction industry and the authority to provide advice, recommendations for implementing
change for improvements.

Compliance of the following criteria of an insider researcher as indicated in the paragraph under
“What makes an insider-led work based project?”” (Costley, Elliott and Gibbs, 2010, p. 3), would
serve to demonstrate my capabilities:

1. “Not only do you have your own insider knowledge, but also easy access to people and
information that can further enhance that knowledge.”

Prior to undertaking research for this project, I have been deeply involved in the quantity surveying,
facility management and BIM sector of the construction industry. My contributions to the industry
have been carried out with people who are academics, committee members of professional
institutions and practitioners etc. from various government or commercial organisations, etc., who
do not have any commercial interest in the projects. | have therefore established a platform for
true heart sharing of views, enabling me and each of them to understand the underlying problems
being faced by each other, the constraints and difficulties being imposed etc. by different
disciplines, at different levels at different stages.

With this wide and close relationship network, my capability in accessing key people information
and obtaining support that could further enhance the knowledge is ensured.

2. “You are in a prime position to investigate and make changes to a practice situation.” “You
can challenge the status quo from an informed perspective. This is vital when exploring a
problem or issue in a detailed and thorough way.”

I am a professional member of several professional bodies, have served (and would continue to
serve) them as President or executive committee members in the coming years (for details please
refer the list in Appendix 2 : List of candidate’s professional qualifications, major committee/
office holdings, contributions and presentations). With these capacities and standings, | would be
in a good position with influence capability to investigate and make changes to the industry through
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the professional institutions to the practices. Coupled with my previous contributions, the network
with practitioners and academics, |1 would also have the necessary network in accessing appropriate
parties and disseminate the change recommendations.

3. “You have an advantage when dealing with the complexity of work situations because you
have in-depth knowledge in many of the complex issues.”

In the Pathway issued by the Royal Institution of Chartered Surveyors in 2018, it is stated that
“quantity surveyors work in all sectors of the construction industry worldwide. In real estate, this
covers residential, commercial, industrial, leisure, agricultural and retail facilities...” and “They
must understand all aspects of construction over the whole life of a building or facility. They must
have the ability to manage cost effectively, equating quality and value with individual client
needs...” (RICS, 2018, p. 6)

My academic background is quantity surveying and therefore have been trained for meeting the
above requirements, and to deal with complicated details and in particular study, analyze and
transform information from drawings, specifications and/or other media from various parties and
provide documents for use by various parties in the industry.

My work experience in the last 40 years, in both consultant and client organisations, have equipped
me with extensive and in-depth knowledge of the construction processes and requirements in an
all-round manner. In terms of asset life cycles, my services provided covering from early planning
stage, detailed design, procurement, contracts management, construction, up to operation and
maintenance and disposal of built assets.

With the above, both the adequacy of my knowledge and capacity in investigating and making
changes, meeting the insider researcher requirements, are reassured.

3.10.2 Reflection

My contributions to the industry as mentioned under item 1 above regarding “easy access to my
contributions to the industry as mentioned under item 1 above regarding “easy access to people”
have enabled me to set up the list of interviewees for the primary research. The network | have
could provide me a wide range of interviewee alternatives, all being experts in the construction
field and have much influence on BIM implementation process. As an attempt to achieve quality
of responses as well as comprehensiveness, | have to strike a balance and deliberate that ten or
more interviewees should be invited to the interviews. After careful reviews of the various sectors
and disciplines of people involved in the BIM implementations, eventually | have set up a list of
12 interviewees from six major sectors, each with two interviewees with different responsibilities.

The above preparation has formulated a successful high-quality interview list which enabled me
to obtain the desired interview feedback. It has also reinforced my confidence to act as an insider
researcher to carry out the research work. Besides, the feedback from the interviews has further
encouraged me, or reinforced my confidence in carrying out the research work. Details of the
setting up of interviewees list, the interview findings and the encouragements, etc. are covered in
Chapter 4, paragraphs 4.9 and 4.11.
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3.10.3 Ethical Considerations

It is said that construction projects could be considered to be “the application by people of
technology developed by people to achieve goals established by people involving the erection or
retrofitting of infrastructure and buildings. ...” (Toole, 2006, p. 300). In this regard, any research
involving construction would inevitably involve people.

The statement above also indicates the fact that in construction industry, people involved would
have developed different “technology”, aiming at achieving different “goals”. In this regard,
potential conflict of interests may exist between two or more groups of people if their goals are not
exactly the same.

This is an important issue worthwhile to be mentioned in relation to BIM-related research. As
viewed by Reddy (2011), BIM is a transformative technology as it will soon be used to change and
improve construction processes. He also pointed out that “BIM is changing the owners’ processes
and shaping the ways they do business” (Reddy, 2011, p. 6). In fact, other than “owners”, there are
many other people involved in the construction activities and each of these people’s own processes
and way to do their business would also be shaped by BIM. As difference in business objectives
are evident, it is very likely the benefits of transformation would be perceived differently in case
there is any conflict in meeting each of their own business objectives.

In view of the above, in this project, not only ethical considerations on the impact upon people
would be well considered but every attempt has to be made to avoid any intended/unintended
favouritism or bias towards the goals of any particular group of people. Failing to do so, the
interviewees might be impeded from conveying their genuine advice or responses.

The approach to be adopted could be summarized as 3C’s, under Communication, Confidence and
Confidentiality, as follows:

Communications — when conducting interviews, effort would be made to ensure all the
respondents would understand clearly what shall be provided, why and how the collected
information would be used. More importantly is that they would be well informed that the research
objectives to be achieved is to provide recommendation for consideration or adoption but not
intended for any overriding or governing rules for what to do.

Confidence — | would clarify to all respondent that | would be acting impartially. That is, | would
not interfere individual disciplines status and/or any their future involvements in the construction
business. Their advice/ responses would be collected, analysed and summarized to provide
recommendations in best practice without any bias against any individual party or discipline. |
would also inform all respondents that I myself would not have any vested interests from the
research. While support would be sought from the industry, the research itself would not be linked
to any pre-set objectives to be met by any organization, people, discipline or any particular works
project etc.

I would also inform the interviewees that the compiled scripts/discussion summary would be
forwarded to them for agreement/ comment before incorporation in the research project. However,
if they consider this would be too time-consuming and prefer opting out, 1 would have their
direction recorded properly and followed up accordingly.
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Confidentiality — | would keep all personal information in a confidential manner and would not
disclose any of such unless such information has already been publicized, or have been presented
by the respondents themselves. | would not even ask any of the respondent to give consent in
releasing their personal particulars. This is to avoid unnecessary change of minds by them due to
adverse impacts caused by career switches or other situations.

For this research project, it is considered that anonymity in personal particulars could be
maintained without affecting the intended outcomes/objectives to be met and this would also be
informed to the respondents accordingly.

With respect to the originality of advice given during the interviews, 1 would provide details of my
own contacts and post any updates to each of the interviewees. Instead, if they wish, they may
approach me to obtain my consent to publicize the results/data that | have collected, after
completion of the research project.

“Normal” ethics considerations

Other regular but essential approaches as listed below would be conducted to ensure proper ethics
would be followed.

Secondary Research:

All references would be quoted properly. Supplements, personal comments etc., if any, would be
clearly separated from the quotes but not immersed into the quoted statements.

Primary Research:
Where appropriate, the following would be observed/ proceeded with accordingly:

Pre-emption and Approval: invitation and agreement for interviews, etc, would be obtained and
recorded in a formal manner formally before conducting or issuing

The interviewees: all the interviewees would not have direct employment or any commercial
relationships with me. Their capacity would all be of external consultants or advisers, irrespective
of their actual rank or position in their own organization.

I would clearly inform them that they always have their rights to participate, or to withdraw at any
stage.

Place of interviews: due to COVID 19 issues, online interviews would be arranged instead of face-
to-face meetings. As there are many other options for conducting on-line interviews, | would offer
several options to the interviewees to respect their preferences.

Video or audio recordings of the interviews: formal consent from the interviewees for permitting
the use of such in the interviews would be obtained prior to conducting of the interviews. As
mentioned above, the interviewees would also opt to review/comment the compiled script before
incorporation in the research project.

All records of interviews would be kept properly in a confidential manner, until the research project
has been completed and fully approved.
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3.11 Project Activity - The Planned and The Reality

3.11.1 Planned Project Activity

As a recap, the section above describes the planned methods and tools | would use to conduct the
research in order to develop the Change Management Framework and to achieve the research
objectives.

With the findings from the literature reviews, which have been conducted and reported in detail in
Chapter 2, |1 have been able to master existing published or presented knowledge in both
technological aspects and the complex and non-technological factors. Besides, these literature
reviews have also equipped me with the capabilities in selecting and applying the appropriate
methods for research information collection and analyses. In particular, the various model theories
and approaches studied have enabled my understanding of the factors and criteria to be considered
for change management.

Such enhanced knowledge, together with my own professional knowledge, proficiency and work
experience, have enabled me to carry out the research works for the project involving various
entities such as people, processes, workplace, disciplines, technologies and environments, etc.,
with complicated and complex inter-relationships with each other. | would therefore be able to
carry out a holistic and comprehensive review of these factors in order to contribute advice and
recommendations to the construction industry.

On the basis of the above, the project activity was planned as follows:

Impact/ Influence '(I;ontr|bLIJ1tI|Don§ofthe ,
Wisdom to the Construction Industry l \eseard Loje.d_ . |

‘| Adoption of recommendationand | |
I framework by the Industry (7 I

. compiled summary after
l l review, supplements,
Knowledge P o s mm— m— m— recommendation and

framework @

Research findings
and analysis

Collection, !
understanding, analysis| interviews to
of secondary search obtain comment/ Updated findings o
findings, concluded and| views / advice )
summarized findings - ‘

Secondary Search :
literature review to
master existing
published or

reference
presented knowledge @ number
on the subject matter

Figure 3-3 Planned Project Activity
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3.11.2 Project Activity In Reality

While the project activities are carried out in accordance with the plans, the reality is that the actual
processes are not as straightforward as the planned ones. Similar to those | have mentioned in
Chapter 2 paragraph 2.4.1, about the culture knowledge model, the reality is “not in such a “simple
structure” and tidy manner as shown above but something messy... ”. In this regard, while the
report on Project Activity, Findings and Outcome would be covered in the later chapters, | would
like to give a synopsis here on what actually have been done and what are the issues that have been
encountered. In addition, the significance of the researcher’s sound capability in conducting the
research revealed during the project activities would also be addressed.

The actual processes of the project activities are much more complicated than the planned ones.
This is caused mainly by the exhaustive requirements on inputs and the extensive volume of
outputs. Figure 3-4 below is a flow chart capturing the major processes involved and consolidated
in a nutshell.

While the flow chart is a consolidated one showing the major elements only, the complications
and complexity of the processes could still be observed. Altogether in the Project Activity there
are 14 major processes, each requiring different sources of inputs. Obviously, most of such
required inputs would not be in existence. Much efforts have to be made to have them located,
studied, learned, interpreted, analysed, summarized, etc. before implementation. The more
important issue is that, for some of the processes, they could not be done in sequence, one after
another. Instead, they need to be done in an iterative manner, i.e. to be repeated or redone again
after some other processes have been done. Similarly, most of the outputs would not be valid until
being produced but have to be reviewed, considered, addressed, referenced or used in other
processes. These complications would not be that apparent in the following chapters as they have
already been well complied, consolidated, encapsulated, or concluded before being presented.

On inputs, the crucial point that to be addressed is the part on my capacity in carrying out the

project work. In the flowchart, it is shown by the legend ﬂj “Researcher’s capability- professional
knowledge, proficiency and work experience in related fields” (hereinafter known as the
“capability™).

Strictly speaking, such capabilities would be required for all the processes, | have not inserted it
against all of them. Instead, before inserting the legend against each of the processes, | have
evaluated the process by asking the following question:

“Can the process be done without my capability,
even that the outcome quality will be relatively lower?”

Only processes assessed with an “no” answer would be inserted with the legend. This would mean
that for such processes, they could not be completed without my input.

As an example, according to my assessment, the process for “studies of Non-technological theories
and issues” could be completed by a person without the necessary capability in BIM related topic,
the answer to the assessment is therefore positive. As a result, the capability legend is not added
against this particular activity.
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Eventually, out of the 14 major processes, there are only two processes that would not require my
capabilities. Besides the one mentioned above, another one is “Prepare Records and Transcripts”.
However, for this particular process, the assessment is confined to the clerical tasks involved in
preparing the records and transcripts “as they are” only, i.e., without any understanding or
interpretation about the contents. As a result, all the other 12 processes are tagged with the
“researcher’s capability” legends. This would evidently demonstrate the importance of the
researcher’s own knowledge about the project, in particular a project for a Doctor of Professional
Studies degree that is designed to focus on the researchers’ developments within their professional
context.

3.12 Reflection

A plan is a plan. It could be observed from the above that the actual project processes are not the
same as the plan. “Change” to the plan would be necessary to cope with the reality or otherwise
the processes could not be continued in a satisfactory manner. However, the “change” is not
unidirectional as the “actual” achievement may also deviate from the planned or expected one.

After completion of the originally planned and then the revised research processes, | find that | did
benefit from my enrichment, in particular related to change factors coverage for the establishment
of the Change Management Framework.

In addition to the expected outcome, | also find that together with my own capability, my skill in
conducting research interviews has also been enhanced with the expert interviews having been
conducted in an efficient and effective manner. Also, besides the achievement in obtaining their
advice for meeting the research objectives, as unexpected “windfall”, some of the interviewees
even initiated and raised their views or ideas which are beyond my knowledge scope or even my
awareness. Examples are “Change Mindset or Change People” (Chapter 5, paragraph 5.3) , and
“BIM to be perceived as a language ” (paragraph 5.8) etc. Such extras would not be there, if these
interviewees have not been convinced by my capability and induced by the meaningful interview
questions. These windfall contents are very encouraging and have added much motivation to my
research works. In the next chapter, the report on all these and the actual project activities would
be reported in detail.
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Chapter 4 Project activity

4.1 Introduction

This chapter represents my research works activities after the approval for the research proposal
and Research Ethics Application in September 2019. A copy of the Research Ethics Form is
attached at Appendix 4 : Research Ethics form (REf).

4.2 Secondary Research - The First Hard and Difficult Journey

In line with the approved proposal, the research journey began with the Secondary research, aiming
to master existing published or presented knowledge on the subject matters of BIM, with a focus
on the factors affecting its implementation.

As mentioned earlier, “Complexity is a key characteristics of construction projects” (Brockmann
and K&hkonen, 2012, p. 716) and soon after the research, it is found that the influencing factors
are even more complex. There is quite a big truck of literature on the factors, mostly on benefits
and barriers. However, the factors are either descriptive involving lengthy sentences or illustrative
with key words only. Both types of factors impose the same difficulty in converting into self-
explanatory elements for inclusion in the proposed Change Management Framework for use by
the target users.

As an illustration, in one of the papers, the benefit factor is described with lengthy sentences:

“When the owner uses Integrated Project Delivery (IPD) for project procurement, BIM can
be used by the project team from the beginning of the design to improve their understanding
of project requirements and to extract cost estimates as the design is developed. This allows
design and cost to be better understood and also avoids the use of paper exchange and its
associated delays.” (Eastman, 2011, p. 21)

While in another paper, only very concise description (or even none) of the benefits is described
as follows:
“BIM approach has a lot of benefit after good implementation of the standard and guide,
best practices.” (AUNG, 2018, p. 21)
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As a metaphor, there are two extremes of factor types. One of them looks like a big boulder that
contains a lot of contents which are difficult to be extracted for justifying the framework. Another
extreme are “tiny” dispersed factors that look like sand which are easy to handle but could not help

factor in lengthy factor without much
description description

much in building the framework.

With the cumulative collection of more of the factors from the literature, the complexity also grows,
in relation to locating relationships between the factors.

Many scholars have in fact suggested different ways in classifying the data. For example, Sun et
al. (2017) classified the benefits under their nature in five categories: Technology, Cost,
Management, Personnel, and Legal (Sun et al., 2017). While in another paper, the benefits are
categorized under different roles of the parties involved, namely “Benefits of BIM to Clients and
Owners” and “Benefits of BIM to Designers and Constructors” (Halttula, Haapasalo and Herva,
2016).

However, in the same paper, Halttula used another approach for categorizing of the barriers as
follows but not delineating the parties by their roles:

e ICT (Information and communications technology) related barriers
e Resistance to Change Barriers

e Interoperability or Similar Problems

e Organisational and Common Process-based Barriers

e Training and Knowledge-based Barriers

With such different classification approaches, the complication nature of the factors is not released
but the situation has become even more chaotic. In particular, there is not any appropriate way in
representing the factors not only in a comprehensible manner but also be able to demonstrate the
relationship between the driving or restraining forces imposed by the factors.

As a recap, the research project | propose to undertake is to carry out an in-depth review of the
factors in Building Information Modelling (BIM) implementation. This is achieved by analyzing
the research findings that aims at concluding and incorporating them for sake of building up a
Change Management Framework in the context of the construction industry. The framework would
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be pragmatic, providing unbiased and factual findings, clear and concise summaries of the research
results and recommendations.

Since “factors on BIM implementation” is the major and fundamental element in the intended
framework for change management, such factors ought to be identified and analysed, then
summarized and presented flawlessly. This has to be done before carrying on the remaining part
of the research. However, the struggle has been in existence for a considerably long period, and
the situation has become even worse with a legacy of the data on factors piling up from further
literature reviews.

Fortunate enough, there was a breakthrough.

4.3 The breakthrough

The term “breakthrough” could explain the approach to overcome the last hurdle. It was during a
discussion with a professor in building technology that showed me a picture about concrete
mixing from a lecture. He told me that he had informed the class the fundamental principle that
for quality concrete mix, aggregate of suitable size should be used, and that sand was also
important in filling up the voids in between.

His intention in telling me all these was to point out that, nowadays, very often such fundamental
principles were not taught because they were considered to be too basic for university students.
However, such fundamental principles did awake me from the dark. I reckoned that after the big
boulders (factors with lengthy descriptions) were broken down into bites, they would become
usable. On the other hand, sand (factors without much description) could be used as supplements.

To conclude, after appropriate treatments the “big boulder” and “tiny sand” factors would
become useful as in the case of concrete mixing, where the aggregate, sand and other ingredients
are mixed and converted into concrete of the appropriate mix.

With the concept from this breakthrough, I could begin to analyze the factors (boulders and sand)
successfully and eventually used them to establish the Change Management Framework (concrete).
The following paragraphs would address to the approach in breaking down the significant factors
of “big boulders” and the use of the small factors of “sand”. The other components for establishing
the Change Management framework would be represented later.

4.4  Breakdown of “Factors”

4.4.1 The Fundamental Concepts and Definitions

The fundamental principle for concrete mixing also reminded me that very often the fundamental
composition of the item in concern would help explain the scenario, thus provide supporting the
basis for further developments. In this regard, the basic meaning of “factor” and “change” have
been investigated. After that, attempts have been made to break down the term “factor” into
appropriate segments and build up the ideology of change factors.

4.4.2 Literal Definition of Factor
The definition of “factor” given in the Oxford Learner’s Dictionary is as follows:

“factor: one of several things that cause or influence something”
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This definition indicates that in a “factor”, there are a couple of “things”, one being the “thing”
causing the influence, and the others (“something”) being influential. These two categories of
“things” would be used as the “segments”, being the basis for breaking down the term “factor”.

Segment 1: The “thing” causing influence is named as the “subject” matter.
Segment 2: the “something” being influenced is named as the “object” matter.

4.4.3 Developed Definition and Composition of “Change Factor”
For change, the definition given in the same dictionary is:

“change: an act or process through which something becomes different”

So “change” can be interpreted as the link between the two building blocks of “subject” and “object”
matters, in the sense that “Subject”< “Change” < “Object”.

In this regard, for this research project, the above building blocks and link are grouped and
collectively named as the “Change Factors”, as defined below:

“Change Factors: things that cause influence on and subsequently change something”
Following this above, the “Change Factors” comprise of two major substances, namely:
(1) substance of the “things” causing the influence, i.€., the “subject” causing the influence, and

(2) substance of the “things” that are being influenced and changed, i.e., the “Object” being
influenced.

For this research project, the substance of the “things” in (1) are named as “Subject Substance (SS),
and those in (2) are “Object Substance (OS)”.

In line with the above, the composition of the term “Change Factor” to be adopted for this research
project is as follows:

“Subject Substance (SS) with Subject Attribute (SA) that cause
influence on and subsequently imposed change (OC) on Object Substance (0S)”

The following fundamental economic principles in the “law of supply” are used to illustrate how
the above breakdown of the term “factor” would be used and further developed to explain for the
“Change Factor” composition:

Principle (A) “when supply exceeds demand for a good or service, prices fall.” and
Principle (B) “when demand exceeds supply, prices tend to rise.”

In Principle (A), the “Subject Substance” (the “things” that are causing the influence) is “supply”,
the “Object Substance” (things that are being influenced and changed) is the “prices”. Similarly
in Principle (B), the Subject Substance is “demand”, and the Object Substance is “prices”.

However, the above naming would illustrate the part on “substance” of the Subject and Object
only. In order to achieve a comprehensive understanding of the term “Change Factors”, further
supplements with “Attribute” and “Change” on the Subject and Object are required. These will be
elaborated in detail below.
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Subject Substance (SS) and Subject Attribute (SA)

The Attribute of a Subject refers to the properties/function/capabilities etc. of the Subject substance,
i.e., the conditions, nature, status etc. of the Subject substance, which are mainly related to the
influences imposed on the Object substance.

In Principle (A), “exceed (in) demand” would be the Attribute of the Subject Substance (the
“Supply”), which causes influence on the Object substance (the “Demand”).

Similarly, in Principle (B), the attribute of the subject “demand” is “exceed (in) supply”, causing
influence on the object “price”.

Object Substance (OS) and “Change on Object Substance” (OC)

There would be “change” or “effect” to the Object Substance under influence. For this research
project, such change or effect would be named as “Change on Object Substance” (OC), i.e. the
resulting change(s) to the Object Substance after being influenced by the Subject Substance.

In Principle (A), the “Change on Object Substance” for the “prices” is “rise”. In Principle (B), the
“Change on Object Substance” on “prices” “tend to fall”.

4.5 Change Factor Analysis
As a summary of the above, there are two components “change factor”, namely, Subject and
Object, with the associated “substance” and “attribute” or “change”, as follows:

Subject: The Subject Substance (SS) and its Attribute (SA);
Object: The Object Substance (OS) and the resulting “Change on Object Substance” (OC)
after it has been influenced

The Change Factor Components derived from the application on “Law of Supply” principles could
be illustrated as follows in a tabulated format:

Subject of Change Factor Object of Change Factor
The Context Subject Subject Object Change on
Substance Attribute Substance Object
(SS) (SA) (0S) Substance
(0C)
Economic principles in
the “Law of Supply”:
Principle (A) “when Supply exceeds Price fall
supply exceeds demand
demand for a good or
service, prices fall.”
Principle (B) “when Demand exceeds Price tend to rise
demand exceeds supply
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supply, prices tend to
rise.”

Table 4-1 Change Factor Components in the “Law of Supply”

The intention of the approach above is to break down the change factors instead of redefining them
into something new or creating new definitions. Instead, this practice can serve as a structure for
clear presentation of the substances involved, the influence being exerted by the Subject and the
effect being imposed by the Object. Since the change factors to be considered for BIM
implementations are complex and complicated in nature, such structured arrangements would give
a clearer picture for management of the change implementation processes.

The procedures involved in the separations as described above might sound a bit excessive but is
considered vital for this research project. This is because by doing so, | would be able to break
down the factors with lengthy description, as well as building up the “factor without much
description” to a common platform or level, so as to enable summarizing, analyses and clear
presentation for the establishment of the Change Management Framework. For this research
project, this analysis is named as the “Change Factor Analysis”.

4.6 The Analysis

4.6.1 Analysis of Findings from Secondary Research

Based on the Change Factor Analysis approach as mentioned above, the first lot of data are factors
found in the literature review. The objective is to identify and analyse the factors related to BIM
implementation and then transform them into meaningful and useful information.

Procedures resembling the Thematic Analysis are used in the analysis. The procedures are found
to be similar, because not all the procedures adopted are copied from those in the thematic analysis
in order to cater for the particular needs of this research project. The major difference between the
two is that, for “Change Factor Analysis”, the target is to list as many factors to be considered for
change implementation as possible, instead of identifying the pattern behind the factors.

The Phases of Change Factor Analysis adopted for this research project, with notes on comparisons
with those in the Thematic Analysis phases, are as follows:

Phase Change Factor Analysis processes and notes
1 | Familiarizing with Reading and re-reading of the data, noting down the context on
the data factors affecting BIM implementation.
2 | Generating initial Instead of coding in the Thematic Analysis, the context of the
factor components findings is split into appropriate components in the Subject of
Change Factor and Object of Change Factor.
3 | Reviewing factor The initial factor components are reviewed and analyzed to
components break down the factors into the four components, namely, the
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Phase

Change Factor Analysis processes and notes

Subject Substance (SS), Subject Attribute (SA), Object
Substance (OS), and “Change on Object Substance” (OC)

4 | lterative analysis and
review

The components are analysed and reviewed in an iterative
manner until the appropriate factors are grouped under a
common and standardized name.

5 | Producing the list

After several rounds of reviews, the final round of the analysed
data in standardised factor wordings is derived. In order to
enhance their comprehensibility, the four components are listed
in the pattern of a sentence like structure as follows:

"The Subject Substance's Attribute” "change” "the Object
Substance” (i.e., SS, SA, OC, 0OS).

While the pattern of SS, SA, OS and OC has been adopted in the
analysis process, it is more convenient in development of these
components in this context.

Table 4-2 Change Factor Analysis Approach

4.6.2 Phase 1 and 2 Analysis

After completion of Phase 1 — Familiarisation of data, each of the context noted down is abstracted
and split into initial component segments. The raw data of context and segments are listed in table

form under the following headings:

Context: The abstracted text from the reference;

Reference: the citation or source;

Initial Component Segments: Subject Substance (SS), Subject Attribute (SA), Object
Substance (OS) and Change on Object Substance (OC). (Please refer to paragraph 4.5 Change

Factor Analysis for detailed descriptions of the components.)

Below is a table showing the headings of the result list:

Context

Initial Component Segments
Reference Subject Subject | Object Change
Substance | Attribute | Substance on Object
(SS) (SA) (09) Substance
(OC)

The full set of the abstracted context and initial component segment are listed in Appendix 5 : Raw
data and initial Change Factor Components. At this stage, the data recorded and listed are in their

raw form only without in-depth analysis.

Page 76




4.6.3 Phase 3 Analysis

In Phase 3, the raw data recorded and initial component segments are reviewed and analysed to
form the first round of Change Factor Components. The results are listed in a table with the
following headings:

First Round Review and Analysis Results
Context Subject Subject Object Change on
Substance (SS) | Attribute Substance (OS) | Object
(SA) Substance
(OC

The full set of the analysis results of the First Round review is attached in Appendix 6 : Results of
the first round review and analysis.

4.6.4 Phase 4 and Phase 5 Analysis
In the above analysis phases, the sequence of SS, SA, OS and OC are used as this pattern of
headings is more convenient in splitting the segments and development of the components.

In Phase 4 analysis, the components derived from Phase 3 are reviewed in an iterative manner until
the appropriate Change Factors are collated and grouped under a common and standardized name.
In order to enhance the comprehensibility of the findings, the four components are listed in a
revised pattern, similar to those of a sentence structure, as follow:

"The Subject Substance's Attribute” "change" "the Object Substance” (i.e., in the revised sequence
of SS, SA, OC, 0S).

Below is the table showing headings of the Final Round Analysis Results with samples showing
the revised pattern:

Final Round Analysis Results with Key words labelling
Change .
Context Subject S_ubject on Object S&E{Zztce
Substance (SS) Attribute (SA) | Substance
(0S)
(GC)

Allow the checking of BIM Model visualisation improve design
architectural design of capability process
buildings from the
sustainability point of
view.
Support collaboration BIM Process collaboration improve | collaboration
and ease procurement capability process
relationships
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The full set of the Final Round results with the analysed data in standardised factor wordings as
derived is attached in Appendix 7 : The Final Round Analysis Results with Labelling.

Each of the Change Factor Components is reviewed in an iterative manner until components with
similar nature/ properties are grouped under a standardized name.

Table 4-3 below is a summary of the Components (with standardised names) identified from the
Final Round Analysis results. Since the number of the Object Substance (OS) is very long, it is
split and shown under two columns.

As an initial indication, it could be observed that quite a variety of Object Substance are present,
showing that different parties would have different objectives to be achieved. One of the reasons
behind is that in the construction industry, there are various parties of different disciplines, and
varied objectives to be achieved, including those related to the changes.

For effective change implementation, a clear focus on which of the Object Substances should be
changed would be essential. Otherwise, the changes would not bear a clear goal and could not be
implemented in a sound manner. The Object Substances (OS) identified above are based on those
derived from literature reviews only. Further review and analysis of such Object Substances based
on appropriate practitioners or stakeholders’ views, would be conducted in the later part of this
research project, as a Primary Research.
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Subject Substance

Subject Attribute

Change on Object

Object Substance

Object Substance

(SS) (SA) Substance (OC) (OS) - column 1 (OS) - column 2
BIM Model Activeness decrease adoption pace facilities resources
planning performance
BIM Process Adoption resistance  |encourge alternatives design financial opportunities
process
BIM software analysis capability enhance approval processes geen implementation
process
Government leadership|asset life long improve as built drawings green implementation
coverage preparation cost
construction industry |clash detection increase BIM adoption pace information exchange
capability process
Approval process collaboration reduce BIM implementation |innovative proposal
capability pace capability
BIM Technology data management slow down building performance |investment
capability quality opportunities
contruction industry  |design function speed up building performance |layout design process

participants

simulation process

BIM software doubts on benefit built asset ligitation risk
performance
guidance capability client’s market share |management of

information sharing
capability

integration capability

simulation capability

traditional approach

visualisation capability

environmental data

collaboration process

new method adoption

collaboration process

predictive analysis

construction processes

procurment process

contractual claims

project performance

control of lifecycle
costs

project quality

coordination process

project requirements
understanding process

data integration

reasoning design

process process
decision-making resources management
process

design accuracy level

safety and health
performance

design analysis
process

site safety risk

design performance  |statutory approval
process

design process sustainability
performance

documentation process

sustainable material
selection process

energy usage
simulation process

understanding design
process

environmental
protection
performance

wastage output

existing buildings
fitting out design
process

waste output

Table 4-3 Summary of Change Factor Components
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4.6.5 Analysis of Organisational Change Factors

As mentioned earlier, organisational change is considered to be relevant for BIM implementations
in the context of the construction industry as an organization. In this regard, the factors affecting
organizational change would largely be applicable for the construction industry.

“Change must be initiated with a vision in mind, as it clarifies the future goals of the organization
to the stakeholders” (Business Jargons, 2020). In line with this, the vision and mission of the
organisations would also be a crucial factor any change implementation. As “...it is necessary to
create and communicate the vision to the affected parties, so that they are aware of the fact that
why change is being implemented” (Business Jargons, 2020).

For the construction industry, establishment of the vision and mission on the change for BIM
implementation would be one of the crucial factors, or in other sense, an indicator of their intention
to implement change towards this area.

Hence, an analysis of the visions and mission published by the relevant organisations in the
construction industry have been conducted to reveal the current level of determination in making
the change. This could be reflected on the coverage of “Object Substance” in their vision and
mission statements. The more coverage the Object Substances materialises, the more
determination in achieving the change towards the Object Substance would be indicated.

4.6.6 Analysis of Organisations’ Vision and Mission

As an attempt to ensure that construction professionals have the appropriate skill levels and
competency in using BIM technology, and to facilitate the healthy development of BIM, the Hong
Kong SAR Construction Council introduced the BIM Certification Schemes in 2020 for certifying
BIM personnel with appropriate competency as BIM Managers.

Based on their latest published list as at September 2020, there are 320 Certified BIM Managers,
with 144 of them have included the names of their employing organisations (HKSAR Construction
Industry Council, 2020). After review, it is found that these BIM managers are in fact employed
by 84 different organisations.

These companies, with BIM Managers appointed, should have adopted or as least intended to adopt
or promote BIM implementation. As mentioned above, their vision should also cover this aspect
for effective change implementation. The Vision and Mission statements of these organisations
would serve to indicate their level of determination for BIM implementation, or at least if there is
such a goal in focus.

The research on this aspect first started with searching the vision and/or mission statements which
have been posted on their websites. In case there is no specific vision or mission statement, other
similar statements or quotes would also be considered.

The procedures for Change Factor Analysis as described above would also be used, yet for this
particular aspect, only the Object Substance and Change on Object Substance because normally
the vision and mission statements would cover the targets to be achieved (the Objects) but not the
method or way (the Subjects) to implement the changes.
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4.6.7 Summary of the Analysis for Change Factors based on Visions and Mission of
Organisations

The source and data abstracted, the analysis and listing of the Object Substance (OS) and Change

on Object Substance (OC) are summarised in Appendix 8 - Primary Research Analysis (altogether

in three parts).

Part (1) of this Appendix is a table which lists the abstracted vision, mission and related statements
only. The headings of the table are as follows:

Company Vision Mission Others

(Table headings of Appendix 8 - Part (1) : Abstracted Vision, Mission and related Statements)

Part (2) of the Appendix is a list of the initial segments established from the statements. As the
statements may cover more than one Object substances and the Change on Object Substance, each
of them is allocated with four pairs of such components. Should there are more than four sets, the
most significant four pairs would be used. The headings of the table are as follow:

Object Change on  Object Change Object Change on  Object Change
substance 1 0S1 substance 2 on OS2  substance 3 0S 3 substance on OS 4

I ————————————————
0S01 0CO01 0S02 0C02 0S03 OCO03 0S04 0C04

(Table headings of Appendix 8 - Part (2) : Initial segments established from the statements)

Similar to those for Change Factor Analysis, iterative review and analysis of these initial
components have been conducted to derive the final version. The results of the final round listing,
are attached at Part (3) of the Appendix, with the headings as below:

Change on  Object Change on  Object Change on  Object Change Object

0S1 substance 1 0S 2 substance 2 0S 3 substance 3 on OS4  substance 4

(Table headings of Appendix 8 - Part (3) : Results of the Final Round Listing)

Based on the final round listing, the summary of the relevant Object Substances, listed in
alphabetical order, is found as follows:

Relevant Object Substances

Awareness of health and safety

Best practice processes

Business opportunity

Change

Clients' requirements

Communities' needs

Competencies

Construction industry performance standard
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Contemporary living culture

Continuous improvement

Corporate citizen reputation

Corporate social responsibility

Cost effectiveness

Decision making process

Design process

Employees’ career

Employees’ number

Employees’ satisfaction

Employees’ work-life balance

Innovation

Leadership of the organisation

Living quality

Long term investment

New technology

Prediction of changing human behaviour

Process automation

Professional institute status

Professionalism

Project quality

Rational use of public resources

Relationship with worldwide

Research education

Safe environment

Scholarship bounds

Security environment

Services quality

Skills development

Social advancement

Society

Staff mindset for change

Sustainability

Technical excellence

Tender performance

Work environment

Workflow automation
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4.6.8 Change Factor Object Substances Analysis from Literature Review and
Organisations’ Vision and Missions

Altogether 94 Object Substances have been identified in the Change Factor Analysis from

Literature Review (L) and Organisation’ Vision and Mission (V). They are then combined together

to reveal if there are any common Substances covered in both of them. All these 94 identified

Object Substances (OS) are listed in alphabetical order in the table below, with the common items

highlighted in green and in bold and italic font:

from literature (L); from
Object Substance (OS) Identified Vision or Missions etc (V)
Adoption pace

Alternatives design process
Approval processes

As built drawings preparation cost
Awareness of health and safety

Best practice processes
BIM adoption pace

BIM implementation pace

Building performance quality

Building performance simulation process
Built asset performance

Business opportunity

Change

Clients' requirement

Clients' requirement

Collaboration process

Communities' needs

Competencies

Construction industry performance standard
Construction processes

Contemporary living culture

Continuous improvement
Contractual claims

Control of lifecycle costs
Coordination process
Corporate citizen reputation
Corporate social responsibility
Cost effectiveness

Data integration process
Decision making process
Decision-making process
Design accuracy level

Design analysis process

ririri<|ir<|iLKILKIrMririKLKlrKiKLKIrM<|Iri<|<|jririririri<|<|r|jriri|ir
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Object Substance (OS) Identified

from literature (L); from
Vision or Missions etc (V)

Design performance

Design process

Design process

Documentation process

Employees’ career

Employees’ number

Employees’ satisfaction

Employees’ work-life balance

Energy usage simulation process

Environmental protection performance

Existing buildings fitting out design process

Facilities resources planning performance

Financial opportunities

Green implementation process

Information exchange process

Innovation

Innovative proposal capability

Investment opportunities

Layout design process

Leadership of the organisation

Litigation risk

Living quality

Long term investment

Management of environmental data

New method adoption

New technology

Prediction of changing human behaviour

Predictive analysis

Process automation

Procurement process

Professional institute status

Professionalism

Project performance

Project quality

Project quality

Project requirements understanding process

Rational use of public resources

Reasoning design process

Relationship with worldwide

Research education

< IKIrKIriL|Iriri<KK|IrL|Iri<iK|rr<|i<K|jr<|ririri<|irjirirjiriririri<i<i<i<|jri<i|rir
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from literature (L); from
Object Substance (OS) Identified Vision or Missions etc (V)
Resources management

Safe environment

Safety and health performance
Scholarship bounds

Security environment
Services quality

Site safety risk

Skills development

Social advancement

Society

Staff mind set for change
Statutory approval process
Sustainability

Sustainability

Sustainable material selection process
Technical excellence

Tender performance
Understanding design process

Wastage output
Work environment
Workflow automation

< KIFMrFlKKIFMriKIrmKlK K K ImMk K I< |- I |

Table 4-4 Total listing of the Object Substances identified in the Analysis
It could be noted that there are only 5 common items. They are:

e Clients' requirement

e Decision making process
e Design process

e Project quality

e Sustainability

This indicates that, at this stage, in line with the analyses of the 144 organisations’ vision for future
goals, currently only 5 Object Substances are the same with those identified in the literature review.

4.7 Reflection

With the results from the analysis above, it is considered that that a rich description of the data set
is provided to enable readers to have a thorough understanding of the predominant and important
elements about the factors to be considered in BIM implementation. However, these factors should
not be treated as a comprehensive list, and in fact this is not the project objective. Using what has
been said in the paper “Using thematic analysis in psychology” (Braun and Clarke, 2006) as the
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basis, the findings established might not be the most prevalent factors across the entire data set.
As a result, the essence of such findings is not intended to be full and comprehensive in meeting
all changes requirements, and that further reveal other essential factors.

The findings from the above, together with concepts and principles about the non-technical factors
learned from the studies of change theories and models etc. as described in Chapter 2 Literature,
Knowledge and other Information Review, would form part of the proposed Change Management
Framework.

4.8 Primary Research

It is worthwhile to mention here that while the above is reported under secondary research, it could
also be regarded as part of primary research because it involves not only collection and/or
rearranging of data only but also analysis of the data nature.

Also, the processes above have been used for replacing the questionnaires because they would
achieve the targeted outcomes and even in a better manner, in particular under the current
distressing mode in the industry, and in the pandemic-ridden world. The justification is that in most
of the cases, when responding to questionnaires or questions in the interview, the answers given
by the respondents would be confined to those the subject considered as appropriate for releasing
to the public only. It would be very difficult to obtain answers from them beyond this hidden
boundary. It is considered that even the questionnaires cover the same for the change factors,
answers more or less (normally less) the same would be obtained.

As a further merit over questionnaire, the analysis results above could serve as a benchmark.
Where necessary, the same analysis could be conducted to reveal the differences, if any, in the
change factors and common Object Substances, without issuing any additional questionnaire. Just
as an example for illustration purpose, in case if all the organisations’ visions are covering the
relevant change factors for BIM implementation. it would indicate that all such organisations are
aiming to change for it with very high priority and possibly in full force.

4.9 The Interviews

Another part of the primary research on interviews have been conducted in line with the approved
research proposal. The objective is to seek advice from the interviewees on factors / issues that
need to be considered based on their involvements, experience and insights. Below is a summary
of the sampling method, interviewee selection and interview invitation processes.

4.9.1 Sampling method

The selection of an appropriate sampling method is important because it would significantly affect
the credibility of the outcomes. It is therefore necessary to ensure that the appropriate method for
selection of samples would be used in order to meet the research objectives.

There are various types of sampling methods. Globally, McCombes (2022) categorised them under
two categories, viz, Probability sampling and Non-probability sampling. (McCombes, 2022)

4.9.1.1 Probability Sampling Method
For probability sampling, McCombes (2022) addressed that it “is mainly used in quantitative
research” (p. 1). Palinkas et al., (2015) named this type of sampling as “probabilistic or random
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sampling” and described that it “is used to ensure the generalizability of findings” (Palinkas et al.,
2015, p. 534).

From the above, it could be noted that this type of sampling method would not be a matching one
for this project because the nature of the interviews to be conducted is qualitative rather than
quantitative. Also, as mentioned in paragraph 3.1 of Chapter 3, the objective is to obtain experts’
views, advice and recommendations in the practical field, generalisation of findings is not the goal
to be achieved.

Regarding selection of respondents, Nikolopoulo (2022b) defined probability sampling as “a
sampling method that involves randomly selecting a sample, or a part of the population that you
want to research” (Nikolopoulou, 2022b, p. 1). For this project, random selection would pose high
risk to invitees who do not process the required abilities and thus would impede the achievements
of the research objectives.

In view of the above scenarios, the probability sampling method is considered to be inappropriate
for this project.

4.9.1.2 Non-probability sampling method
For the method of non-probability sampling, Niko Nikolopoulo (2022a) defined it as “a sampling
method that uses non-random criteria like the availability, geographical proximity, or expert

knowledge of the individuals you want to research in order to answer a research question”
(Nikolopoulou, 20224, p. 1).

McCombes (2022) explained that for this type of sampling, “individuals are selected based on non-
random criteria”, and that the aim is “to develop an initial understanding of a small or under-
researched population ” but “not to test a hypothesis about a broad population” (McCombes, 2022,

p. 7).

From the above, it could be observed that non-probability sampling would be more appropriate for
this project in terms of objective achievement and control mechanism on interviewee selection.

There are also many types of sampling in this method. For this, Galloway (2005) says that there
are five main types, namely, Convenience, purposive, quota, snowball, and self-selection.
(Galloway, 2005, p. 859). Below is a summary of the definitions and applications given by
Galloway (2005), and the review of the appropriate methodology for the selection of interviewees:

Sampling Abstract of definition Review notes

Method

Convenience “Convenience sampling involves using | Galloway (2005) pointed out that

Sampling respondents who are “convenient” to | there will be “no pattern whatsoever
the researcher” (p. 860). in acquiring these respondents”

(p.860). In this regard, if this
method is selected to be the intended
objective of selecting people with
appropriate knowledge and

Page 87



Sampling Abstract of definition Review notes
Method
expertise, the outcomes could not be
ensured.
Purposive “... those using a purposive sample will | This type of sampling method
Sampling endeavour to direct their survey at a | matches with the intended selection
range of respondents who are | criteria in full. More details would
ultimately representative of at least the | be covered in paragraph 4.9.2.
extremes  of  variables  under
consideration” (p.860).
Quota “Quota sampling tries to replicate | After giving the definition of quota
Sampling proportions of demographic | sampling, Galloway (2005) said that
factors ...” (p.861) “whereas, in purposive sampling,
researchers may be satisfied merely
to include a reasonable range of the
variables being examined” (p.861).
Again, this further suggests that
purposive  sampling is  more
appropriate for this project.
Snowball “Just like a snowball gets bigger when | This sampling method would be for
Sampling rolled in snow, a snowball sample | researchers who do not have
increases in size as a small number of | adequate number of suitable
potential respondents suggest the | respondents. | did not find this
names and/or addresses of other | approach suitable because as

people who fulfil particular criteria”
(p.862).

mentioned in Chapter 3, paragraph
3.10, with my contributions to the
construction industry, | was able to
establish the appropriate network for
compiling the list of appropriate
respondents.

Self-selection
Sampling

“A self-selected sample is simply one in
which the respondents put themselves
forward for participation in a survey or
similar form of research” (p.863).

Galloway (2005) commented that
“The possibility of bias in the sample
is extremely high, because those
most likely to put themselves
forward are those who have a
particular interest” (p. 863). In this
regard, this sampling method is not
appropriate for application because
the interview results should not be
biased.
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As indicated from the reviews above, purposive sampling is the most appropriate approach to be
adopted for this project. Since the goal of conducting the interviews is to seek advice from the
appropriate experts, | do need to exercise judgement on the interviewees to be invited,
substantiation of the suitability of this method can be further illustrated from the following
statements by Nikolopoulou (2022c):

“The main goal of purposive sampling is to identify the cases, individuals, or communities best
suited to helping you answer your research question.* and “Also called judgmental sampling, this
sampling method relies on the researcher’s judgment when identifying and selecting the
individuals, cases, or events that can provide the best information to achieve the study’s objectives”
(Nikolopoulou, 2022c, pp. 1-2).

As a conclusion, the purposive sampling method is considered to be most appropriate and will be
adopted for selection of the interviewees. Below are the processes in establishment of the
interviewees list.

4.9.2 Criteria and Establishment of Interviewees List

As pointed out by Peters, “...good respondents are those that understand the project culture and
operations, and are able to reflect on these” (Merriam and Tisdell, 2015 cited in Peters, 2020, p.
1). In response, Peters also advocated that in order to ensure the data to be collected is balanced
and “reflects the opinions and experiences of the population under study” (Peters, 2020, p. 1). In
this regard, a range of people with different backgrounds and experiences, who have different
opinions on, or experiences on the subject matter, shall be interviewed. Regarding the selection
criteria, Peters viewed that the interviewees shall be those “able to understand the role of the
researcher, and offer a perspective on the topic, while expressing opinions, thoughts, and feelings
reflectively” (Peters, 2020, p. 1).

With the above in mind, for effectiveness, , I would invite “a range of respondents who are
ultimately representative of at least the extremes of variables under consideration.” as defined by
Galloway (2005, p. 860).

On “range of respondents”, I would only invite “good respondents” who are considered to be
“...those that understand the project culture and operations, and are able to reflect on these”
(Merriam and Tisdell, 2015 cited Peters, 2020, p. 1). That is, respondents who are involved in
implementation of Building Information Modelling (BIM) would be invited only.

Regarding representativeness, both the “breadth and depth” of the range of respondents are
considered. On “breadth”, interviewees from different sectors of the construction industry were
invited so that their feedback would cover all stages of a construction life cycle, namely the
planning, design, construction, maintenance and operation stages. In addition, interviewees from
the academic sector were also to be invited as they are also one of the stakeholders in the
construction industry. In this regard, altogether interviewees are mainly from six sectors as follow:

(planning and design stage)
D Developer/ Owner organisation sector;

(2) Design Consultants sector;

(3) BIM Consultants sector;
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(construction stage)
4) Contractors sector;

(maintenance and operation stage)
(5)  Property/ Facilities Management sector;

(6)  Academic sector.

In terms of “depth™, for each of the sectors, interviewees at strategic/ decision making level and
executive/ operational levels are to be invited. People at the different levels would have different
role and responsibilities. As a result, their views might not align or be congruent, and might even
conflict with each other and would serve as “extremes of variables under consideration” as
mentioned by Galloway (2005). With this, the feedback from the interviewees would balance each
other. In this regard, interviewees from two different groups of people are to be invited, namely,

(a) Directorial/ Managerial group for people being engaged with responsibilities in decision
making, managerial works etc.; and

(b) Executive/Operational group for those being responsible for managing or carrying out the
works.

In line with the above, a total of 12 interviewees (2 groups for each of the 6 sectors) are to be
invited. It could be foreseen that feedbacks from interviewees of such widespread sectors and board
responsibilities coverage would be of significant and of representative nature.

As mentioned in Chapter 3, paragraph 3.10, with my contributions to the construction industry, |
was able to establish the appropriate network and thus the access to people for compiling the list
of interviewees. Hence, a prioritised list of interviewees for each of the six sectors was drawn. The
criterion of prioritization is the level of likelihood of their agreement to participate in the interviews.
Out of the first lot of invitations sent to twelve potential interviewees with the highest priorities,
nine of them have replied and advised their agreement to attend the interview. Three of them did
not respond even after a gentle reminder.

Instead of further pursuing for their agreement to participate, | sent invitation to three other
potential interviewees, who worked under the same category and responsibilities group of the
respective non-respondents. Finally, agreements from all of them were received and a list of twelve
interviewees was established according to the target.

4.9.3 Interview Schedule

All twelve interviewees were then debriefed about the research project in line with the approved
Debriefing Sheet. Upon receipt of their agreement to take part, each of the interviewees was
assigned with a Participant Identification Number (PIN). A formal invitation for an online
interview, together with the Participant Information Sheet (PIS), Consent Form, and Interview
Guide were then sent to each of them. All the interviews were conducted in July and August 2021,
in accordance with their preferred timeslots and dates.

Below is a listing of the participants identification number, sector and meeting schedules:

List of Interviewees and Schedule of Meetings
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Sector Participant Interview time/ date
Identification
Number

Developer/ Owner organisation DO101 4pm, 28 July 2021
EP101 3pm, 16 Aug 2021

Design Consultants DC101 10am, 22 July 2021
ED101 2pm, 13 Aug 2021

BIM Consultants BC301 3pm, 20 July 2021
CD301 2pm, 27 July 2021

Contractors DS401 10:00 am, 19 Aug 2021
CR401 4:30pm, 21 July 2021

Property/ Facilities Management | QG501 8:30pm, 26 July 2021
PF501 4:30pm, 18 Aug 2021

Academic BE601 2:30pm, 27 Aug 2021
AD601 2pm, 19 July 2021

Prior to the interview, each of the participants was provided with the Participant Information Sheet
(P1S) and Consent Form which had been prepared in accordance with the those approved for this
research ethics application. All the participants signed and returned the consent form. A blank
template for each of them is attached in Appendix 9: Master copy of Participant Information Sheet
(PIS) and Consent Form.

4.10 Interview Questions and Guide
As mentioned in paragraphs under 1.4 Objective of the project and Research Questions, the
following objectives, as covered in the PAP, to be achieved for this research project are as follow:

OB1: to review and identify the underlying barriers” in BIM implementation that have been in
existence and still exist, and those newly arisen after the mandate of BIM use by the Hong
Kong Government;

OB2: to review and evaluate the rationale behind of the existences and the impacts of such
barriers” on the BIM implementation processes;

OB3: to review and analyze practical problems and influencing factors that would also have
effect on successful BIM implementation processes;

OBA4: to review other non-technical factors such as cultural and organisational developments
etc. and the theories and concepts behind that would need to be considered in managing the
changes imposed from BIM implementations;
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OBS5: to find out how could the industry be able to have improvements with BIM adoption.

#While barriers would influence the implementation of changes for BIM (Building Information
Modelling) adoption, upon further development of the research, it is considered that for
comprehensiveness, non-barriers issues should also be addressed. The term “factor” is thus
used to replace this term and the updated objectives OB1 and OB2 are revised to the following:

OBL1: to review and identify the underlying factors in BIM implementation that have been in
existence and still exist, and those newly arisen after the mandate of BIM use by the Hong
Kong Government;

OB2: to review and evaluate the rationale behind of the existences and the impacts of such
factors on the BIM implementation processes;

The interview questions are set to facilitate achievements of these objectives. The list of these
objectives together with the links with the research questions as approved in the PAP, are
summarised in the list below:

Related Research Objective/ | Interview Questions
questions (as in the answers to
approved PAP) be obtained
(Background information) 2.1 May | know about your overall major role in

the organisation you are working with/ institution
you are representing?

2.2 May | know what are the objectives and plan
of your organisation / institution in BIM usage?

2.3 May | know your role or assigned
responsibility in BIM adoption??

As stated in the BIM Adoption Survey 2019 issued
by the Hong Kong Construction Industry Council,
users are be categorised BIM Leaders, BIM
Adopters and BIM Laggers. (Hong Kong SAR
Construction Industry Council, 2019) In line with
the report contents, each of these categories might
be defined as follows:

. BIM Leaders: users that on average use
BIM in more than 80% of their projects / works

. BIM Adopters: those who have used BIM
but not so extensive as BIM Leaders
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Related Research Objective/ | Interview Questions

questions (as in the answers to

approved PAP) be obtained

. BIM Laggers: those who has not heard of

BIM or does not have active BIM projects

2.4 A. Which of the above category would you

select to best describe your organisation in terms
of BIM adoption?

2.4 B. Which of it would best describe yourself?
(Questions 2.5 to 2.25 would be asked based on
answer given in 2.4A for the organisation first.
After that the same set of questions would be
asked again based on the answer given in 2.4B
for the interviewee.)

For BIM leaders and For BIM Laggers:
Adopters:

2.5 What would be the

approximate average

percentage of the

projects/ works using

BIM?

RQ1: What are the OB1 2.6 Inthe past, what 2.12 Inthe past,
benefits and barriers have been the major what have been the
imposing upward factors that have driven/ | major factors that have
driving and helped your stopped your
downward pressing organisation/ you to organisation / you to
forces respectively change to adopt BIM? change to adopt BIM?
in BIM
implementation in
the construction
industry?

RQ2: How each of them OB2 2.7 Inwhat ways 2.13 Inwhat ways

is driving up or pressing these factors have these factors have

down the path for helped in implementing | stopped in
implementation? the changes? implementing the
changes?

RQ3: Why they have 0oB2 2.8  Comparatively, 2.14 Comparatively,

such influencing power?

what are the factor(s)
that have the most

what are the factor(s)
have the most
restraining force for
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Related Research Objective/ | Interview Questions
questions (as in the answers to
approved PAP) be obtained
driving/helping force for | not making the
making the change? change?
2.9 Why do you 2.15 Why do you
consider so? consider so?
RQ4: What are the 0OB2 2.10 Conversely what 2.16 Conversely what
relationships between are the factors that have | have been the factors
them? stopped you from the that might have driven/
change implementation? | helped you to
implement the change?
RQ5: What are the net 0oB2 2.11 Eventually how 2.17 Why eventually
resulting driving up/ have them been they are not
pressing down force? overcome? successful?

OoB2 2.18 In future, what are your anticipated factors
that that would either have positive or negative
effects on the BIM adoption processes?

RQ6: Could such net OB3 2.19 How would they affect the adoption
remaining force be processes?
determined and improved
P 2.20 How should these factors be managed to
achieve better results?
(the following two questions will be asked only
if technological factors are covered in the
above)
2.21 Besides the technological issues, what are
the non-technological factors that need to be
considered and handled in managing the changes
imposed by the BIM implementations?
2.22 How have they affected the BIM adoption?
RQ7: Besides the OB4 2.23  For the above mentioned factors, what do

technological issues,
what are the other factors
that need to be
considered and handled
in managing the changes
imposed by the BIM
implementations?

you think are the effects imposed by the Hong
Kong Government’s mandate on the use of BIM for
her projects?
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Related Research Objective/ | Interview Questions

questions (as in the answers to
approved PAP) be obtained
RQ8: How has, or how 0oB1 2.24  How have these factors been affected?

would the mandate on
BIM adoption affect these

forces?

RQ9: Have the upward OBl 2.25 How could the effects from the mandate be
forces been strengthen and managed in order to maximise their strength in

the pressing down forces driving/ helping implementation of the change in
be weakened, or the vice BIM adoption?

versa?

RQ10: Have the other OBl (covered in RQ8 and RQ9)

factors been affected?

For objective OB5 - “to find out how the industry could manage to have improvements with BIM
adoption”: this would be achieved by the analysis above, supplemented with my own comments/
input, and completion of the other parts of the research project.

To facilitate running of the interview, an interview guide covering the preliminary questions,
briefing and list of the above interview questions had also been forwarded to each participant
before the meeting. A master copy of it is attached in Appendix 11 : Master copy of Interview
Guide.

4.11 Interview Findings - The Interviewees Characteristics

As mentioned earlier, the interviews were intended to obtain advice from the interviewees on
factors/issues that need to be considered based on their involvement, experience, and foresights.
All the interviewees have shown their generosity by not just answered the interview questions but
also raised their own views and suggestions for the research project. The following are records of
the processes and summary of the findings.

4.11.1 The Interviewees’ Major Responsibilities

As mentioned above, the 12 interviewees come from different organisations of 6 different sectors.
In accordance with their major responsibilities in the organisations in terms of change
implementation, they could be grouped under the following three categories:

Directorial: at directorate level - making decision and/or taking lead on changes to be
implemented

Managerial: at senior managerial level - managing the change implementations with appropriate
sectors of the organisation or disciplines of the construction industry

Page 95



Executional: at execution level - responsible for managing and/or carrying out of the works for
implementing the changes

From their responses, it could be observed that individually, each of them has his distinct view,
level of aspiration and ultimate targets to be achieved for the changes for adopting BIM (Building
Information Modelling) implementation. They have been facing diverse driving and restraining
forces of different magnitudes, with varied level of influences imposed by the nature of business,
mission and approaches adopted by the organisations.

Besides their position in the organisation, it is also worthwhile, if not essential, to know the
characteristics of these interviewees as these would very much relate to their views and comments.
For development of the Change Management Framework, this would be one of the many issues
that have to be looked into in order to implement changes effectively.

So, there are a handful of characteristics to be looked into and reported as there are many different
aspects involved. After due consideration, the following three major areas would be encapsulated
and the rationale behind are as follows:

4.11.2 The Interviewees’ General Attitude

The general attitude, manner or behaviour towards adoption of BIM might not be expressively
indicated but might be observed from the interviewees’ expressions and reactions when discussing
this issue. This kind of characteristics, in general would be in line with the interviewee’s
unconscious or subconscious mind with a lot of theory behind. However, the details would be far
beyond the scope of this paper, so only the general feelings and overall views of their attitude etc
would be reported, with the objective to give an indication on what have been observed about them
with regard to change implementation.

After reviewing of the interviewees’ responses etc, collectively it is found that their attitudes for
implementing changes for BIM adoption could be classified under the following four types:

e Conservative: having reservations in implementing changes

e Anxious: understand that changes have to be implemented but still have worries,
nervousness, or unease about the change implementation

e Determined: having the will to implement the changes

e Enthusiastic: Having intense and eager interest, lots of self-motivation for implementing
the change, will undertake and/or insist such implementation even not being requested or
being opposed from doing so
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4.11.3 The Change Adoption Status of the Interviewees

The next aspect of the interviewees to be described would be their current status in terms of change
adoption. The status, with the associated explanations, as illustrated in the Change Adoption Curve
(Change Management Solutions Canada, 2021) below is considered to be most appropriate for use
in this research project for describing the status of the interviewees:

Change Adoption "0

C u rve Readiness
Acceptance n

Policies,

Understanding n pmcezses and
Awareness procedures
ﬂ support the
= Have needed change
n knowledge and

Recognition and

confidence to
rewards support

perform

= Can see the

Know how it # fits and the change
Know what is impacts wurM's - Ha:jre coaching Continuous
and is not them, their = Feel positive ;? supp:i)rt improvement
changing work group and trust they ey nee activities and
Understand the - Have will be = Feel excited and involvement is
urgency and concerns and il:lppsl-r'ted !Jrepared to on-going
reasons questions ru , .e implement the

transition changes (c) pdesigns.com

Figure 4-1 Change Adoption Curve
(#note: WIIFM is the abbreviation of “What is it for me? ")

In adopting technological changes, people would experience various stages of changes in
knowledge of the aspect. Some of them might go through all the stages relatively quick, whilst
some would be slow and would not proceed at all. This kind of status would have much impact on
the driving or restraining forces that the person would exercise on implementing the changes.

4.11.4 The Interviewee’s Roles in implementing change
As explained by Al-Alawi et al. (2019), the five elements in the ADKAR model and the change
achievements are as follow:

e Awareness of the need to change;
e Desire to participate and support the change;
e Knowledge of how to change (and what the change looks like);
e Ability to implement the change on a day-to-day basis; and
¢ Reinforcement to keep the change in place.
(Al-Alawi et al., 2019)
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While it is said that the ADKAR Model of Change Management “is an outcome-oriented change
management method that aims to limit resistance to organizational change” (What Is ADKAR
Model for Change Management?, 2019), the five elements of the model are considered as
appropriate for being used as the headings for categorising the interviewees’ roles in implementing
changes in the organisation for adopting BIM. This means that only the names of the elements are
used but not the meanings differ.

For this paper, the interviewee’s roles are categorised under the five element headings as follow:

Awareness: interviewees under this category have the knowledge in the changes to be
adopted;

Understanding: for interviewees who know about the impacts of the changes to be adopted,;
Acceptance: for interviewees who understand the benefits of adopting the changes;

Readiness: for interviewees who have all the necessary knowledge and confidence to adopt
the changes;

(note: interviewees in the above four categories, even those with the “readiness” status,
are those who have not yet implemented the changes)

Sustainment: for interviewees who have adopted and set up policies or in the process of
implementing the changes

The term “awareness” used here is the same with the one used in the Change Adoption Status.
However, these two terms are different in the sense that in the Change Adoption Status, it refers to
the interviewee’s knowledge status of the person himself, while in the Roles in Implementing
Change, it refers to the interviewee’s awareness of the need to implement the changes by the
organisation.

Based on the above, the characteristics of each of the interviewees have been observed. The
observations are summarised in the session below, with the objective to let the readers have an
overall understanding of each of them, in respect to change implementation.

4.11.5 Observation Summaries and Analysis — Terms and Notes

Quite a number of terms and definitions have been used or developed during the analysis process
and compilation of the observations. To enable better understanding of them, definitions and notes
on the terms used in the summaries of observations and analysis are summarised in the table below.

Terms Definitions/ Notes

General Attitude | In line with the Longman Dictionary of Contemporary English,
“attitude” is defined as “the opinions and feelings that you usually
have about something, especially when this is shown in your
behaviour .
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For this paper, the term “General Attribute” refers to the
interviewee’s manner or behaviour towards BIM adoption.

General Attitude
— classifications

The following are the four types of General Attribute, derived
from reviews of the interviewees’ responses given in the
interviews conducted:

e Conservative: refer to interviewees who have shown
reservations in implementing changes for adopting BIM,;

e Anxious: refer to those who have shown their
understanding about the need for implementing changes
for adoption of BIM, but have worries, nervousness, or
unease about the change implementation;

e Determined: refer to those having the will or at the stage
of being obliged to implement the changes for BIM
adoption;

e Enthusiastic: refer to those who have intense and eager
interest, much self-motivation for implementing the
change for adopting BIM, showing that they will undertake
and/or insist for such implementation even not being
requested or being opposed from doing so

Change
Adoption Status

For this paper, the term “Change Adoption Status” refer to the
interviewees’ status, mainly in terms of their knowledge in
changes for BIM implementation.

Change
Adoption Status
- categories

The categorising approach mainly follows the status categories set
out in the Change Adoption Curve developed by a network of
experienced change management professionals (Change
Management Solutions Canada, 2021) as described in paragraph
4.11.3.

The following are the five categories used to describe the
interviewees’ status in adopting changes for BIM implementation:

Awareness: interviewees under this category have the
knowledge in the changes to be adopted,;

Understanding: for interviewees who know about the impacts of
the changes to be adopted,;

Acceptance: for interviewees who see the benefits of adopting the
changes;

Readiness: for interviewees who have all the necessary
knowledge and confidence to adopt the changes;

(interviewees in the above four categories, even those with the
“readiness” status, have not yet implemented the changes)
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Sustainment: for interviewees who have adopted and set up
policies or in the process of implementing the changes

Roles in
Implementing
Change

In line with the Longman Dictionary of Contemporary English,
the term “role” is defined as “the way in which someone or
something is involved in an activity or situation, and how much
influence they have on it”.

For this paper, the term “Roles in Implementing Change” refers to
the ways that the interviewees are involved in the activities in
change implementation for BIM implementation.

Roles in
Implementing
Change -
categories

The names of the five elements in the ADKAR model is used as
the category headings for the Roles in Implementing Change.
However, the definition of the roles here would not be the same as
the original meaning of those in the ADKAR model.

The five categories used to describe the interviewees’ roles are as
follows:

e Awareness: interviewees under this category are aware of
the need and/or reasons for the organisations to adopt the
changes, but are not yet involved, or not in a position to be
involved in the change implementation;

e Desire: interviewees who desire to implement the change
and have participated and/or supported the change
implementations;

e Knowledge: interviewees who have the knowledge in what
and how to change, and are involved in the provision of
training or coaching for the change implementations;

¢ Ability: interviewees who have the ability and are involved
in implementing the changes;

e Reinforcement: interviewees who are monitoring and
reinforcing the changes to ensure that they are
implemented to achieve the targeted outcome.

Level

A numeric level is assigned to e ach of the groups of interviewees
in the categories listed above. The assigned level refers to the
group’s impact strength on change.

The total number of levels assigned is the same as the number of
groups in the appropriate category. Groups with the highest impact
or influence level, etc., would be assigned with a level with the
largest number. For example, for a category with 5 groups, the
total number of levels would be 5. Level 5 would be assigned to
the group with the largest impact strength.
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The objective of assigning numeric levels is to provide a
distinctive and clear indication of the position or status, etc. of
each of the groups in the particular category. These numeric levels
would also facilitate analysis for revealing the relationships
amongst the groups in other categories.

More details could be found in Chapter 4, paragraphs 4.11.7 and
4.11.8. Below are descriptions of the levels assigned and the
approach adopted.

Responsibility
Level for “Major
Responsibilities”

Category

The “Responsibility level” in this Category refers to the level of
influence by the group in implementing the changes. Given there
are only 3 groups, (1) Directorial, (2) Managerial and (3)
Executive, a total of 3 levels are assigned to the groups.

The highest “Level 3” is assigned to the “Directorial” group as
people in this group would have relatively high influence over
change implementation than the other two groups. Conversely,
since the executive group is responsible for managing and/or
carrying out of the works for change implementation, its level of
influence would be relatively lower than the other two. So, the
lowest “Level 17 is therefore assigned to them.

The “Managerial” group is then assigned with the level in the
middle, i.e. “Level 2”.

Attitude Level
for the “General
Attitude”
Category

In this Category, there are 4 groups, namely (1) Conservative, (2)
Anxious, (3) Determined and (4) Enthusiastic. In line with the
approach described above, the highest “Level 4” is assigned to the
“Enthusiastic” group because people in this group would impose
the highest driving force in change implementations.

In line with the driving force level, the levels are assigned to the
other three groups as follows:

Level 1: Conservative
Level 2: Anxious

Level 3: Determined

Adoption Level
for the “Change
Adoption
Status”
Category

The levels assigned to the groups in this Category follow the
sequence of the status in Change Adoption Curve as follows:

Level 1: Awareness (the lowest level)
Level 2: Understanding
Level 3: Acceptance

Level 4: Readiness
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Level 5: Sustainment (the highest level)

Role Level for

the “Roles in

Implementing
Change”

The levels assigned to the groups in this Category follow the
sequence of the elements in the ADKAR Model as follow:

Level 1: Awareness (the lowest level)
Level 2: Desire

Level 3: Knowledge

Level 4: Ability

Level 5: Reinforcement (the highest level)

Below are the analysis and summaries of the observations of the interviewees’ characteristics.

4.11.6 The Interviewees Characteristics — Summary and Initial Analysis

The table below is a summary of the major responsibilities and the three types of characteristics of
all the twelve interviewees. In order to avoid any possible matching of the identity of each of the
interviewees with such descriptions, the PIS (Participant Identification Number) of the
interviewees are not shown. Instead, a Ref No. (Reference Number) is assigned to each of them.
These Ref No. are assigned to each of the interviewees in a random pattern without any
relationships to their position or other aspects. (A full version of this table with details of the
interviewees, however, has been submitted to the University Supervisor for necessary refence.)

Ref

Major

Responsibilities
Category

The
General
Attitude

The Change
Adoption Status

The Roles in
Implementing
Change

1 | Directorial Enthusiastic | Sustainment Reinforcement
2 | Directorial Determined | Readiness Knowledge

3 | Directorial Enthusiastic | Sustainment Reinforcement
4 | Executive Enthusiastic | Sustainment Reinforcement
5 | Managerial Enthusiastic | Readiness Knowledge

6 | Managerial Enthusiastic | Sustainment Reinforcement
7 | Managerial Conservative | Understanding Awareness

8 | Executive Conservative | Awareness Awareness

9 | Managerial Determined | Understanding Desire

10 | Directorial Anxious Awareness Awareness

11 | Executive Enthusiastic | Sustainment Reinforcement
12 | Executive Determined | Readiness Knowledge

Table 4-5 Major Responsibilities Category and Characteristics of Interviewees
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4.11.7 Initial Review on Indication of Relationship between Responsibilities and
Characteristics

To facilitate reviews and analyses of the characteristics etc, the above data are structured as an

Excel table, with each type of responsibilities and characteristics added with the relevant “strength

level”. The strength level refers to the likely impact on change implementations imposed from

such responsibilities or characteristics. Those with higher impact or influence would be assigned

with a higher level.

As an example, for the “Major Responsibilities” column, there are only 3 categories only. Since
interviewees at Directorial level would have higher influence power in implementing the changes.
the highest level “3” is assigned to them.

Similarly, as there are 4 types of “General Attitude”, the highest level of “4” would be assigned to
those who are observed as “Enthusiastic”. Each of the “Change Adoption Status” and “Roles in
Implementing Change” have 5 different scoring, and the highest level of “5” assigned to both
“Sustainment” and “Reinforcement”.

The table added with these levels is as below:

oA a]O - - allge e Role .'
o REsSponsIp g S enera o Adoptio = pleme 0 .
atego A ge > o : ange S

1 | Directorial 3 | Enthusiastic | 4 | Sustainment 5 | Reinforcement | 5
2 | Directorial 3 | Determined 3 | Readiness 4 | Desire 2
3 | Directorial 3 | Enthusiastic | 4 | Sustainment 5 | Reinforcement | 5
4 | Executional 1 | Enthusiastic | 4 | Sustainment 5 | Reinforcement | 5
5 | Managerial 2 | Enthusiastic | 4 | Readiness 4 | Desire 2
6 | Managerial 2 | Enthusiastic | 4 | Sustainment 5 | Reinforcement | 5
7 | Managerial 2 | Conservative | 1 | Understanding | 2 | Awareness 1
8 | Executional 1 | Conservative | 1 | Awareness 1 | Awareness 1
9 | Managerial 2 | Determined 3 | Understanding | 2 | Desire 2
10 | Directorial 3 | Anxious 2 | Awareness 1 | Awareness 1
11 | Executional 1 | Enthusiastic | 4 | Sustainment 5 | Reinforcement | 5
12 | Executional 1 | Determined 3 | Readiness 4 | Knowledge 3

Table 4-6 Responsibilities and Characteristics with respective influence levels

The level assigned would give a clearer indication of the position or status, etc. of the groups. Also,
it would also facilitate the analysis to reveal the relationships amongst the groups. However, these
levels are on relative scales only but not based on any science calculations. They should be used
as indicative levels or for comparisons purpose only.
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As the first attempt, the table is sorted under the “Major Responsibilities Category” in descending
order of their respective scores. The outcome is as below:

2 z g
Major TS The = The Change S TheRolesin
Responsibilities » General £ Adoption S Implementing
Category S. Attitude T | Status [y Change
g =) =
10 | Directorial 3 | Anxious 2 | Awareness 1 | Awareness 1
3 Directorial 3 | Enthusiastic | 4 | Sustainment 5 | Reinforcement 5
2 Directorial 3 | Determined 3 | Readiness 4 | Knowledge 3
1 Directorial 3 | Enthusiastic | 4 | Sustainment 5 | Reinforcement 5
9 Managerial 2 | Determined 3 | Understanding 2 | Desire 2
7 Managerial 2 | Conservative | 1 | Understanding 2 | Awareness 1
6 Managerial 2 | Enthusiastic | 4 | Sustainment 5 | Reinforcement 5
5 | Managerial 2 | Enthusiastic | 4 | Readiness 4 | Knowledge 3
12 | Executional 1 | Determined 3 | Readiness 4 | Knowledge 3
11 | Executional 1 | Enthusiastic | 4 | Sustainment 5 | Reinforcement 5
Executional 1 | Conservative [ 1 | Awareness 1 | Awareness 1
4 Executional 1 | Enthusiastic | 4 | Sustainment 5 | Reinforcement 5

Table 4-7 Table with sorted Major Responsibility Category

As an initial indication, it could be observed from the above table, there is no direct relationship
between the Major Responsibility Category and their individual “General Attitude”. As an example,
for Directorial level interviewees (Ref No. 3 and 1 in the above table), both of them are at
Directorial level and have the same characteristics, i.e. an enthusiastic attitude, at sustainment
adoption status, and reinforcement roles. However, the other two Directorial level interviewees
(Ref No. 10 and 2) do not have the same attitude. One of them (Ref No. 2) is “determined” and the
other one (Ref No. 10) is “anxious”. The reason behind might be that each of them are also being
influenced by their organisations’ vision and mission. As a result, even these people are at the
Directorial levels, not all of them are in the position to implement the changes for adopting BIM
in full strength as they have to review and follow with the organisation strategy, resources,
alternatives and options available etc.

4.11.8 Further review on other relationships
The next attempt is to have the interviewees be sorted in accordance with their General Attitude
level as in the table below:
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1 Directorial 3 | Enthusiastic 4 | Sustainment 5 | Reinforcement | 5
3 Directorial 3 | Enthusiastic 4 | Sustainment 5 | Reinforcement | 5
5 | Managerial 2 | Enthusiastic 4 | Readiness 4 | Desire 2
6 | Managerial 2 | Enthusiastic 4 | Sustainment 5 | Reinforcement | 5
4 Executional 1 | Enthusiastic 4 | Sustainment 5 | Reinforcement | 5
11 | Executional 1 | Enthusiastic 4 | Sustainment 5 | Reinforcement | 5
2 Directorial 3 | Determined 3 | Readiness 4 | Desire 2
9 | Managerial 2 | Determined 3 | Understanding | 2 | Desire 2
12 | Executional 1 [ Determined 3 | Readiness 4 | Knowledge 3
10 | Directorial 3 | Anxious 2 | Awareness 1 | Awareness 1
7 | Managerial 2 | Conservative | 1 | Understanding | 2 | Awareness 1
8 Executional 1 | Conservative | 1 | Awareness 1 | Awareness 1

Table 4-8 Table sorted in General Attitude Level

The results are quite clear that interviewees with higher level of General Attitude would be at a
higher level in the Change Adoption Status, and also have relatively higher level or Roles in
implementing the changes. The major exception is interviewee (Ref No. 5) whose General Attitude
is at the highest Level 4, he does not fall within the Level 5 of “Reinforcement” yet and stays at
Level 2 of “Desire” only. This is mainly that a majority of the works of his organisation are being
carried out in the traditional mode without much advanced technology application. Relatively his
role in change implementation becomes less significant.

Reflection: As a preliminary but important indication, it could be observed from the above that
change implementation would very much depends on individuals’ own attitude. While there are
other associated factors such as their responsibilities, their adoption status and roles, comparatively
the attitudes are the dominant ones, being something evolved or being derived from personal
behaviours. In fact, this could be named as one of the most important sectors in change
management. For any change implementation or any other issues, people are the utmost important
element and their attitude would have the most influential effect. For effective change
implementations, it should be ensured that all people involved are well equipped/educated to
implement the change and are self-motivated strongly to implement the change. These factors are
covered under “Willingness to change”; “Environment” and “Self-motivation” under the Locality
Category in the Change Management Framework.
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4.12 Interview Findings - Theme Analysis on Change Management

In general, the analysis processes have been done in accordance with the phases of thematic
analysis as mentioned in 3.5 Analysis Process Framework. Below are the summary of the processes,
findings and reflections.

4.12.1 Phase 0: Preparation of the transcripts for the interviewees’ responses

The video and/or audio recordings of the interviews have been transcribed, usually within the same
week after the interview. During the interviews, notes on major points raised by the interviewees
were made. These notes are found to be very useful in facilitating the transcribing processes. In
order to maintain the expressions and the tone of the responses, the wordings used by the
interviewees were captured as far as possible without generalisation. The collating is done by
means of the coding instead.

Ultimately, there is a total of 765 transcribed lines of the interviewees’ responses. To facilitate the
coding and theme searching processes, all these transcripts were input into an Excel file, with cross
references to the source and the interview questions. A sample abstract showing the structure the
transcripts is as below:

Ref PIS | Q No. | Cat. | The Interview Questions/ Summary of Responses
13 2.06 - In the past, what have been the major factors
that have driven/helped your organisation/ you
to change and adopt BIM?
41 | AD601| 2.06 | A Top management decision
42 | AD601| 206 | A Government policy
80 | BC301| 206 | A Government Policy
82 | BC301| 206 | A other factor: technology adopted by the
construction sector
158 | BE6O1 | 2.06 | A Increased market demand
44 | AD601 | 2.06 | B self-motivation
84 | BC301 | 2.06 B development for smart cities
85 | BC301 | 2.06 B requirement for sustainability
86 | BC301 | 2.06 B requirement for carbon footprint reduction

Table 4-9 Sample Abstract showing the structure of transcripts

Legends
Ref.: the unique reference number assigned to each line of the transcripts

PIS: the reference number assigned to the interviewee on the Participant Information Sheet (PIS)
and Consent Form
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Q No.: the question number used in the Interviewee Guide (a copy is attached at Appendix 11 :
Master copy of Interview Guide).

Cat.: the response category. (A) denotes that the response is related to the interviewee’s
organisation and (B) for those related to the interviewee himself. This is applicable to
Interview Questions Q No. 7 to 25 only

In the sample above, the bolded first line is the interview question. The responses received from
the interviewees are collated and listed under each of these questions to facilitate the coding
exercises.

4.12.2 Phase 1: Familiarizing yourself with your data

At the outset, | have attempted to generate the initial codes directly from the transcribed data.
However, after doing this for a while, I found that this could not work properly. The more the
codes are established, the more | have the dazed feeling as | could not apprehend or even sense
what could be done for the remaining transcripts. Eventually, | revert back to the “familiarising”
processes again, i.e. “to read and re-read the data” to familiarize myself with it before initiating
the coding exercise..

4.12.3 Phase 2: Generating initial codes

Even after the reading and re-reading exercise for familiarization, the code generation process is
still a pain. Iterative processes have to be done forward and backwards to revise the codes in order
to formulate in a systematic fashion. The time spent on this phase is considerably much more than
what | have expected. For more than once, | did have the feeling that it would never be successfully
completed. After several repeated occasions of having such unpleasant, or even hopeless feeling,
I began to adopt the tactic in giving myself some cooling down time, stop the coding works, take
breaks and review the other parts of the paper or draft the proposed structure of the Change
Management Framework before resuming. This has proven to be useful as after that I could have
a clearer mind and in particular, with the aid of the updated framework, some ambiguities in coding
could be cleared as the directions for the way forward became clearer.

In establishing the initial codes, my aforementioned approach of identifying the “Subject
Substance (SS) of “Change Factor” (Chapter 4, paragraph 4.4.2 : Literal Definition of Factor) has
been followed, i.e. the data are analysed to identify what the “Subject Substance” is, in the hope
of spotting what has caused the influence on the change in BIM adoption, and then use them as the
interesting leads for further data collating.

As a recap, “Change factors” are defined as “things that cause influence on and subsequently
change something”. Change factors for adoption of BIM implementation would influence the
adoption decision, process and outcome. The “Subject substance” is the “thing” that causes the
influence.

After many rounds and rounds of review and revisions, finally a total of 21 theme codes have been
established. They are listed in the table below in alphabetical order:
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Ref | Theme Code (Subject Substance)
No.

1 Community - External

2 Community - Local

3 Environment - Individual discipline
4 Environment - Individual organisation
5 Environment - Non-technological

6 Environment - Personal

7 Environment - Technological

8 Mission and Vision - Organisation

9 Requirements by Client and/or others
10 | Resources availability - External

11 | Resources availability - Internal

12 Road map - Organisational

13 | Road map - Personal

14 | Self-motivation - Personal

15 | Sourcing strategy - In house

16 Sourcing strategy - Outsource

17 | Target - Individual disciplines

18 | Target - Individual organisation

19 | Target - Personal

20 | Willingness to change - Individual
21 | Willingness to change - Organisational

Table 4-10 List of Theme Codes in Alphabetical Order

4.12.4 Explanatory notes on Theme Codes established
Below are some explanations and summary reports of the developments in establishing these
Theme codes:

Community — External: these refer to the external parties, events, or substances etc. that would
influence the change. The Subject Substances do not have direct working relationship with the
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organisation or the personnel. Examples are the Hong Kong Government policy, its mandate for
BIM adoption, the requirement for sustainability etc.

Community — Local: these refer to Subject Substances that have working or other direct
relationship with the organisation or the personnel. Examples are demands from the industry,
contractual requirements for the works, etc.

Environments: these refer to the situations, conditions etc. that might cause influences. Different
codes are established in accordance with their nature, source or whereabout. They are treated as
Subject Substances instead of Subject Attributes because themselves are the element imposing the
influences. In this regard, “Environment — Individual organisation” and “Environment —
Personal” refers to those within the interviewees’ own organisations or individual interviewees.
Those within the same discipline of the interviewee or organisation only would be coded as
“Environment — Individual discipline”, while those causing influence on also other disciplines,
and/ or the entire construction industry would be coded separately under “Environment —
Technical” or “Environment - Non-technical”, where appropriate.

The other codes are rather self-explanatory but would be further elaborated later where required.

Not all interviewee’s responses could be coded. It is because some of them are not directly related
to change implementation processes. Finally, a total of 343 lines of transcripts has been coded.
These codes are appended to each of the transcripts under the heading “Theme Codes (Factor
Subject SS). Below is a sample abstract of the coded transcripts:
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Ref | PIS Q Cat. | The Interview Questions/ Summary | Theme Codes (Factor -
No. of Responses Subject Substance)
13 2.06 |- In the past, what have been the
major factors that have driven/
helped your organisation/you to
change and adopt BIM?
41 | AD601 | 2.06 | A | top management decision Environment —
Individual organisation
42 | AD601 | 2.06 | A | government policy Community - External
80 |BC301 |2.06 |A |governmentPolicy Community - External
82 | BC301 | 2.06 | A | other factor: technology adopted by | Community - Local
the construction sector
158 | BE601 | 2.06 | A increased market demand Community - Local
44 | AD601 | 2.06 | B self-motivation Self-motivation -
Personal
84 | BC301 (206 |B developments for smart cities Community - External
85 | BC301 | 206 |B requirement for sustainability Community - External
86 |BC301 (206 |B requirement for carbon footprint Community - External
reduction

Table 4-11 Sample Abstract of Coded Transcripts

4.12.5 Phase 3, 4 and 5 — Searching and Defining Themes

As there are a lot of iterative processes amongst Phase 3: Searching for themes, Phase 4: Reviewing
Themes and Phase 5: Defining and naming themes. It is better to have them reported under the one
heading.

All the coded transcripts are collated and listed under each of the theme codes, a full list of such
coded and collated transcripts is attached in Appendix 10 : List of Coded and Collated Transcripts
Below is a sample abstract of the list for one of the categories for explanation on its set up:

Theme
Cat . Codes
counts
Theme Codes The Interview Responses (initial codes) (Note 1) | (Note 2)
Community - government policy A 4
External
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Theme

External Total

Cat . Codes
counts
Theme Codes The Interview Responses (initial codes) (Note 1) (Note 2)
government policy on mandatory BIM usage A 1
developments for smart cities B 1
requirement for carbon footprint reduction B 1
Community - 37

Table 4-12 Sample abstract of listing of Coded and Collated Transcripts

Note 1 for “Cat.”: For Interview questions 2.5 to 2.25, the interviewees were asked for
responses on behalf of their organisations first and then spoke for himself. Responses given
on behalf of organisations are coded as “4” and those personal responses are coded as

((B 2

Note 2 for “Theme Code Counts”: these refer to the total number of identified themes codes.
Below each of the categories, a sub-total of the code counts of the category are also listed.

As a start, with the aid of the Pivot Table function of Excel, the total number of transcripts that
were coded under the same Theme Codes had been worked out. After that, the relative weighting,
i.e., the percentage of total count, of each of them was then calculated and the list was sorted in
descending order of the weighting. The objective of computing the weighting is to explore what
would be indication of the relative importance level of each of the Subject Substance, based on the
number of interviewees’ responses. These weightings would serve as a reference only but would
not be treated as any “benchmark” or “key indicator” for the coded themes. This is because
different personnel or organisations may have diverse views, constraints, or targeted objectives etc.
However, it is considered worthwhile to have such an index to be incorporated in the proposed

Change Management Framework as an indication of the likely levels of weighting.

Below is the summary of the total count and relative weightings of the Theme Codes:

Theme Codes Code Count Relatively
weighting
Community - External 37 11%
Environment - Technological 33 10%
Community - Local 30 9%
Environment - Personal 26 8%
Environment - Non-technological 24 7%
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Theme Codes Code Count Relatively
weighting
Target - Individual organisation 24 7%
Environment - Individual discipline 21 6%
Environment - Individual organisation 21 6%
Willingness to change - Individual 21 6%
Resources availability - Internal 19 6%
Self-motivation - Personal 19 6%
Resources availability - External 17 5%
Target - Personal 13 4%
Mission and Vision - Organisation 8 2%
Requirements by Client and/or others 7 2%
Sourcing Strategy - Outsource 5 1%
Willingness to change - Organisational 5 1%
Road map - Organisational 4 1%
Target - Individual disciplines 4 1%
Sourcing Strategy - In house 3 1%
Road map - Personal 2 1%
Total 343 100%

Table 4-13 Sorted summary of the total count and weightings of the Theme Codes

It could be observed from the table above that as a whole, most of the Subject Substance related to
Community and Environment as each of them is having a weighting of 6% or more. Besides, the
weightings of “Willingness to change — Individual”, “Resources availability — Internal”, and “Self-
motivation — Personal”, are also relatively high, at 6% each.

As a practitioner, the relative weighting of “Requirement by the Client and/or others”, at 2% only,
is surprisingly low. Based on my observations, most of the BIM models created for the project
works are mainly for fulfilling the contractual requirements only but not for actual usage for the
project works. In the BIM Adoption Survey in Hong Kong Report 2019, it is even concluded that
this is a kind of “Compliance-drive mindset” that “Organisations are primarily driven to adopt
BIM to comply with client requirements” (Hong Kong SAR Construction Industry Council, 2019,
p. 5). The rationale behind would be that most interviewees are actual users, or at least are aiming
for adopting BIM for actual use instead of meeting compliance requirements as outsiders. These
initial codes and the data set would not be reviewed not only in relation with their individual
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weighting but also due considerations have to be made to the possible variances of environment
and requirements being faced by different people or organisations.

Moreover, these factors “would be changing rapidly, radically and unpredictably and will continue
to do so” (Burnes, 2017, p. 384). A comprehensive list of such factors in details would not be
possible, not owing to the time and resources constraint of this paper but not realistic. The practical
approach would be to encapsulate the findings from primary or secondary research, supplemented
with the researcher’s own knowledge in the field, aiming at providing a structured framework,
guiding and leading the Framework users to review and plan for appropriate actions. The
“Emergent Approach” should be observed and applied where appropriate.

Reviewing, grouping, naming, revising of the theme code processes are iterative and very time-
consuming. However, these exercises are not as discouraging as the initial code search. This is
because at this stage, 1 am relatively more familiarised with the data, have more in depth
understanding of the indications or intended meanings behind and more importantly, that the
direction for further works has become clearer and thus there is less apprehension on what would
be the next failure and a potential redo.

4.12.6 Phase 6: Producing the report

4.12.6.1 Theme Categories

Much in-depth thoughts and attention have been paid to the number of categories to be established
for the Themes. As a matter of practicality, the number of categories should be limited, otherwise
it would be too diversified without focus. On the other hand, if they are too clustered/generalised,
coverage of each of the category would be too wide and not function well. After repeated reviews
and amendments, finally it is considered that the most appropriate number of categories to be used
is five.

With reference to the findings from the above and those from the literature reviews, theories
studied reported in Chapter 2 and the findings from the primary research in Chapter 4 paragraph
7445, supplemented with the researcher’s own experience and knowledge in the industry
requirements etc., a set of five categories of themes is established. They are:

1. Strategy

2. Locality

3. Affordability

4. Manageability

5. External Propensity

4.12.6.2 Categories of Theme Categories
Explanation of the coverage and developments of each of the Categorizations is as follows:

1. Strategy: this refers to the roadmap and intended movement for the changes to be
implemented. This is listed as the first category because it has the most governing effect
on change implementation. As an illustrating example, it could be commented that if there

Page 113



is no strategy in implementing the change, then no single factor would be effective, let
alone having any effect at all. The same outcome would happen if the strategy is set to be
“not to change”.

2. Locality: this is not referring to the physical location of the person or organisation, but the
conditions of the personnel or organisation itself in terms of the readiness for implementing
the change. For this scenario, not only the locality of the personnel himself but that of all
people within the organisation needs to be considered. More elaboration on this would be
covered in the session on CMF (Change Management Framework).

3. Affordability: literally, this would mean how much the person or organisation could afford
to implement the change. However, | consider the opposing view as to how much they
could afford “not to change” and that should be addressed as well. In fact, it would be
comparatively more important. This is because at the outset, such “affordability for not to
change” would determine the feasibility in implementing or completing the intended
change. | have presented this concept in various conferences, seminars and lectures and
have received appreciations. More details would be elaborated later, under 5.4 The Cultural
Factors and the Influencing Force.

The above also serves to explain that why “Affordability” is placed at a higher rank than
Manageability, which has a relative higher code count (and in fact the highest) of 79 in the
research.

4, Manageability: these refer to the Subject Substances that are mostly within the purview or
under the controls by the individual person or the organisation. As indicated from high code
counts, Subject Substances under this code would have the ultimate effect on the rate of
success in change. However, while these are factors under control by the person or the
organisation, they are also much influenced by the preceding three categories. As an
example, as mentioned above, if the Strategy is not to implement the change, no matter
what the conditions of the “Manageability” factors are, no change would be implemented,
even if the level of Manageability is high.

5. External Propensity: this covers all the “external” Subject Substances that the person or
organisation itself do not have much control but are having influences on the change
implementations. These factors need to be constantly reviewed, analysed in order to reveal
the changes in them for necessary adjustments to planning and actions for change
implementations.

(Note: in order not to create too much confusions to the users, in most of the cases, the
commonly adopted term of “factor” is used in the Change Management Framework instead
of “Subject Substances”.)

Below is a summary of the Theme Category and the code counts for each of the Theme Codes and
sub-codes:
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Theme Category Theme
Code
Count

1. Strategy

Mission and Vision - Organisation 8

Road map - Organisational 4

Road map - Personal 2

Sourcing Strategy - In-house 3

Sourcing Strategy - Outsource 5)

Target - Individual disciplines 4

Target - Individual organisation 24

Target - Personal 13

1. Strategy Total 63

2. Locality

Environment - Personal 26

Self-motivation - Personal 19

Willingness to change - Individual 21

Willingness to change - Organisational 5

2. Locality Total 71

3. Affordability

Resources availability - External 17

Resources availability - Internal 19

3. Affordability Total 36

4. Manageability

Community - Local 30

Environment - Individual discipline 21

Environment - Individual organisation 21
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Theme Category Theme
Code
Count

Requirements by Client and/or others 7

4. Manageability Total 79

5. External Propensity

Community - External 37

Environment - Non-technological 24

Environment - Technological 33

5. External Propensity Total 94

Total 343

Table 4-14 Summary of Theme Codes and Code Counts

4.12.7 The Power of Influence

From the results as shown in the table above, it could be noted that Category 5 - External Propensity
has the highest number of theme code counts at 94. On the other hand, the total theme code counts
for Category 3 — Affordability, at 36, is the lowest. This would indicate that as a whole,
comparatively change factors in Category 5 have attracted more attention from the interviewees,
indicating that factors under this Category have a relatively high power of influence on change
implementation. Consideration on the difference in levels of such power are therefore required for
effective planning for the changes and allocation of resources etc.

As an attempt to facilitate identification of levels of power of influence and application of
necessary adjustments for the planning and resources allocations, numeric values of the relative
strength of the power of each of the Categories, based on the theme code counts as mentioned
above, are computed. As shown in Table 4-14 above, the theme code count for Category 3 -
Affordability, at 36, is the lowest. It is therefore used as the base and being assigned the power
percentage at 100%. Since the theme code counts of the other categories are comparatively higher, ,
it is implied that they have higher power of influence. The computed results are as follow:
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Total

Theme Relative

Code |Influential

Count Power
Category 1 - Strategy 63 89%
Category 2 - Locality 71 100%
Category 3 - Affordability 36 51%
Category 4 - Manageability 79 111%
Category 5 - External Propensity 94 132%
Total 343

The results above are based on the overall theme code counts. From the detailed breakdown of the
theme code counts, it is observed that for interviewees of different responsibilities, the results
would be different. The results for each Category of the interviewees are as follow:

Theme Code Count Relative Influenctial Power

by Major Responsibilities Category (Based on Smallest Code Count = 100%)
Theme Category Overall | Directorial | Managerial | Executional Overall | Directorial [Managerial| Executional
1. Strategy 63 27 23 13 175% 225% 288% 100%
2. Locality 71 32 20 19 197% 267% 250% 146%
3. Affordability 36 12 8 16 100% 100% 100% 123%
4. Manageability 79 26 21 32 219% 217% 263% 246%
5. External Propensity 94 20 40 34 261% 167% 500% 262%

Total| 343 117 112 114

Table 4-15 Relative Power of Influence

As an example, it could be observed while the theme code counts for Category 3 — Affordability
by interviewees at Directorial and Managerial levels are both the lowest. However, for Directorial
interviewees, their theme code counts for Category 2 - Locality, at 32, is the highest. Whilst for
Managerial interviewees, the highest one is that for Category 5 - External Propensity, at 40. This
indicates that each of these two categories of interviewees would have different level of concerns
on the change factors. On the other hand, while the theme code counts for Category 5 - External
Propensity factors are both the highest for the Managerial and Executional interviewees, the one
with the lowest theme counts for Executional interviewees is Category 1 - Strategy, but not the
same Category 3 Affordability with the Managerial interviewees.

The findings above indicate that people with different responsibilities would treat each of the
change factors with different degrees of concerns. These have been considered and incorporated
in preparing the Change Management Framework. The differences are presented in terms of
percentages in the table at the right, based on the formula mentioned above. The table is
incorporated in Framework to serve as references by the users for their consideration when making
their own adjustments to the value of “Net Force Effects” for each of the Change Categories.
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4.13 Reflection

No pain no gain. One of the “pains” is the very beginning of the research journey, with the big
obstacle of comprehending and analysing the change factors. In this regard, the “gain” is the
“Change Factor Analysis” that | have developed to overcome this pain. While | have said
“Fortunate enough, there was a breakthrough”, frankly speaking, I would not consider myself to
be lucky only but diligent enough to locate solutions to relieve the pain so that | could further
pursue my research.

By applying the Change Factory Analysis, | have been able to complete the Secondary Research
processes satisfactorily, providing a rich description of the data set, thus enabling myself and
readers to have a thorough understanding of the predominant and important elements about the
factors to be considered in BIM implementation. With this milestone, | could proceed with the
analysis of change factors based on visions and mission of organisations, and the interviews with
experts. After that, | have also secured more “gains”, although not always after “pain”, from the
analysis and interviews. All these “gains” have not only enabled further processes of the research
work but also have made the research journey much more meaningful and enjoyable. Details of
the “gains” and the findings and outcome of the project activity will be covered in the next Chapter.
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Chapter 5 Project Findings and Outcome

5.1 Introduction

Up to this stage, the majority of the research processes, namely, literature review, secondary
research and primary research, has been completed. As mentioned in the last chapter, the research
findings, supplemented with the researcher’s comment and input, have closely knitted
relationships in iterative nature, with the criteria and backdrop of the Change Management
Framework. Therefore, as a start, it is worthwhile to extrapolate such links and relationships
between the various entities in a quick summary:

External/ other
Communities and
Environment

Local Communities

Personal/ Organisational Environments S
and Environment

Very Very Very
iti ositive ositive .
i s 2 B Driving Driving Driving
0 Forces Forces Forces
positive positive positive

Stable/ comfort / Neutral Zone — without momentum to change or not to change

Negative Negative Negative
Restraining Restraining Restraining
Forces Forces Forces
Very Very Very
negative negative negative

Response to Change Implementation

Strategic Managerial !xecutional

Figure 5-1 Interlink Relationship considerations

5.2 The Interlink Relationships

As explained in Chapter 4, paragraphs 4.4.3 Developed Definition and Composition of “Change
Factor”, the Subject Substance (SS) is exerting influence, but the extent of the influences, named
in this paper as the “Influencing Power”, would much depend of its “Attribute”, i.e. its conditions,
nature and status etc.

For changes in BIM implementation, many “Subject Substance” (SS) would be involved. However,
most of them are not only there influencing the other Objects, but in fact at the same time are being
influenced by others. As an example, for the construction industry, there are various organisations
performing diversified functions and activities in the building lifecycle (reference Figure 3-1 BIM
Uses throughout a Building Lifecycle in Chapter 3). For each of the individual organisations, there
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are many employees doing different types of works with different responsibilities. Following the
category of major responsibilities of such people used in Chapter 4, paragraph 4.11.1, these people
are grouped under Directorial, Managerial and Executional.

The following sample cases would illustrate the likely outcome of the inter linking influence
effects amongst each of these people.

Case 1: All the staff at the 3 different levels are all at the highest levels, that is, all of them possess
enthusiasm, with their sustainment status at the change adoption curve, and already at
Reinforcement role level for change implementation, as shown in the table below:

The
Change
Adoption
Status

Major The

The Roles in
Implementing
Change

Responsibilities General
Category Attitude

|9A87] apNUNY
[9A97] 9]0y

ARG [9/e1 uondopy

Directorial Enthusiastic | 4 [ Sustainment Reinforcement | 5
Managerial Enthusiastic | 4 | Sustainment Reinforcement | 5
Executional Enthusiastic | 4 | Sustainment Reinforcement | 5

In this case, it could be said that the entire organisation is fully geared up and the change
implementations would be efficient and effective. Each of the different categories of people are
not hindering others when the change is under way.

Case 2: However, if it is the case that those at the Managerial levels are conservative, with both
the change adoption status and implementation role at Awareness level only (as shown below),
then the overall implementation efficiency and effectiveness is much lower.

> >
- o
. = The o .
Major The =} TS TheRolesin
o s Change = :
Responsibilities General o : S Implementing
Category Attitude = el — Change
2 Status @
S 3
Directorial Enthusiastic | 4 | Sustainment | 5 | Reinforcement | 5
Managerial Conservative | 1 | Awareness 1 [ Awareness 1
Executional Enthusiastic | 4 | Sustainment [ 5 [ Reinforcement | 5

The main reason for such is that strategic decisions or plans set up at the Directorial level have not
been fully comprehended and cascaded to the Executional staff. While this may look like an
exaggerated example, it could serve to demonstrate the resulting influence that might be imposed
by one of the decision makers.

Case 3: Staff at the Managerial level are at a comparatively more enthusiastic than those in the
earlier case. They are therefore in a better position to comprehend the strategies and cascade such
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decisions to the Executional staff. However, the effectiveness and efficiency would not increase
significantly if the staff at Executional level are not yet in the position to endorse and implement
the changes, as shown below:

D
dopy
-

alO e n P Ole O

» ®. alnge ® o o .
eSPO ) e elrnerd 5 ) 0

Adoptio D

atego A ge > ange S

Directorial Enthusiastic | 4 | Sustainment | 5 | Reinforcement | 5

Managerial Determined 3 | Readiness 4 | Knowledge 3

Executional Conservative | 1 | Awareness 1 | Awareness 1

Summary: For any change implementation, people are always involved. In this regard, it might be
concluded that the people factor is the most basic and the most crucial link in any change
implementation. Their attitude, adoption status and role in change implementation must be at high
level or otherwise the efficiency and effectiveness of change would not be significant. It would not
be sufficient if only some of the people involved have achieved the required level. This is because
any other people achieving a lower level would hinder or even ruin the planned developments.
Out of all this, as indicated from the interview results, people’s mindset and level of self-motivation
in change implementation are considered to be vital and ought to be taken care of.

5.3 Change Mindset or Change People

Talking about people’s mind set, before going to the other topic, | would like to share one of the
advice given by Interviewee DO101 (at Directorial level). When we discussed the major factors
affecting change implementation, he did agree that people’s mindset was one of the major issues
that ought to be considered. However, he further supplemented that he had never attempted to
change people’s mindset, as he would choose to change the arrangements of task delegation instead.

His reason is that it would be time consuming, resources demanding with high risk of failure in
changing people who resist changes. So his view is that it is much more efficient and effective (in
terms of achieving the desired results) to swap these people with someone who is having positive
mindset to adopt changes instead of changing the formers’ mindset or behaviour in implementing
the changes.

Reflection: While this might one of the ways out, in practice it would not be applicable or feasible,
in particular in those non-commercial organisations. Also, for large organisations, substantial
change of personnel would be very costly, and also risky in terms of maintaining a stable business
environment. However, this is one of the ideas, if not a solution, that the researcher has not thought
of before. In accordance with the Change Factor definition as mentioned in Chapter 4, paragraph
4.4.3, originally the Change Factor is defined to have Subject Substance (SS), Subject Attribute
(SA), Object Substance (OS) and Change on Object (OC), with the relationship stated as follows:

“Change Factors: the Subject Substance (SS) with Subject Attribute (SA) that cause
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influence on and subsequently imposed change (OC) on Object Substance (0S)”’

Based on the advice given by Interviewee DO101, the change factor would no longer be aiming at
influencing an Object Substance, but swapping the Object Substance (People without the
appropriate mindset) with a new Object Substance (People with the appropriate mindset) and
therefore, the revised “definition” would be:

“Change Factors: the Subject Substance (SS) with Subject Attribute (SA)
that change the Object Substance (0S) with a different attribute”

However, as stated above, this kind of “change” may not be applicable for all cases. Therefore, for
this project, my original developed definition will still be used.

5.4 The Cultural Factors and the Influencing Force

People’s mindsets, collectively, would be considered as the culture. As mentioned in Chapter 2,
paragraph 2.4.1, each of the cultural factors in the Culture Knowledge Model would have
interrelationship with many other factors. There would be large volume of varied cultural aspects
regarding individual person, disciplines, organisation, local/ community and universal, with
different factors and force magnitude etc. The possible complex matrix of such aspects and facts
are illustrated in the diagram in Figure 2-10 : Cultural Factors Categories — In complex structure.
It could be observed from this diagram that the Cultural factors do not exist independently but are
interlinked with the others. Besides, these factors would be influencing each other with different
linkage relationships and varied types of influences.

As this research project focuses on the driving and restraining forces being imposed on change
implementations, only linkage relationship and influence related to BIM implementation would be
covered. As a recap, peoples within an organisation and their individual standing and/or status
would influence each other on BIM implementation, which could be illustrated in the diagram
below:

Legend:
@ D = parties at Directorial level
M = parties at Managerial level

m 8 E = parties at Executional level

Figure 5-2 Influence relationship between parties within an organisation

Details of the responsibilities of each of the parties could be found in Chapter 4, paragraph 4.11:
Interview Findings - The Interviewees Characteristics.

The arrows between them represents the direction of the influencing forces, with the arrowhead
pointing at the parties being influenced. Since each of them is influencing each other, bi-directional
arrows are used to represent the forces being imposed by each of them upon others.
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Factors affecting the change implementation within the same organisation must be addressed
carefully in order to achieve the targeted changes. However, factors outside the purview of the
individual organisation need also be taken into account. As introduced in the Culture Knowledge
Model (Chapter 2) there are several categories of knowledge cultures affecting change
implementations and that change factors within each of these categories would be having
interrelationships with the others. The complications of the interrelationships amongst the Cultural
Factors Categories are illustrated in Figure 2-9 and Figure 2-10 in Chapter 2.

Figure 5-3 below is a compiled schematic diagram showing the interlinked relationships for the
influencing forces between different categories of entities in the construction industry, similar to
the pattern of knowledge categories as in Figure 2-9 Cultural Factors Categories.

Other Communities

External Commupity

Local Community

Other Disciplines

Individual Disciplines

“Dx T P B
’ \ IndlvxduaIOrganlsatlons

\M“E\ 7! Nl

Figure 5-3 Influential Forces between Categories of organisations in the construction industry

Following the legend format used earlier, the arrows between the models are representing the
influencing forces being imposed, with the arrow heads pointing to the Object Substance that are
being influenced. Further to that, the relative magnitude of the influencing force indicated by the
arrow size and infill format, as follows:

A » B Ahas influencing force on B

B also has influencing force on A
B = A but of relatively smaller magnltude

Figure 5-4 Legend for relative influencing force magnitude
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Figure 5-5 below is an abstract showing the relationships between individual organisations and
individual discipline.

Individual Disciplines

Y /0

Individual Organisations

Mi=tE)

D,

Figure 5-5 Relationships between individual organisations and individual discipline

The Individual Organisation’s category covers organisations performing services in the same or
similar disciplines, for example, project management, design consultants, or contractors etc.
Change factors on BIM implementations might be similar or different for each of them. Change
factors affecting the implementations within each of the organisations, would also have influence
on others in the same discipline. For example, the higher the level of change adoption in the
Change Adoption Curve (Figure 4-1) the organisation in the discipline is at, the more impactful it
will be on other organisations in the same discipline. This is because their competitiveness would
be lower if they still remain unchanged. This implies that there are certain influencing forces being
imposed by the individual organisation modules on the individual disciplinary modules,
represented by the arrow labelled with “F1”. Conversely, after more and more organisations in the
same discipline is at a high level of change adoption, in return, there would be influencing forces
imposing on the individual organisations, in particular those still at a lower level.

The influencing force imposed by the individual disciplines is represented by the arrow labelled
“F2’. In general, the degree of influencing power, that is the magnitude of the driving force,
imposed by F2 would be comparatively higher than F1. These two kinds of forces F1 and F2 are
represented in the legend format as mentioned in Figure 5-4 Legend for relative influencing force
magnitude.

5.5 The complexity of the interrelationships
Similar to the forces being imposed between the individual organisations and individual disciplines,
there are also forces between the following categories:

Individual Disciplines and Other Disciplines
Other Disciplines and Local Community
Local Community and External Community

External Community and Other Communities
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The pattern and characters of the influencing forces between each of the above pairs of modules
are similar to those explained for Figure 5-5 with arrows with the same legend format used to
illustrate the force direction and magnitude.

However, as explained in Chapter 2, paragraph 2.4.1 The Culture Knowledge Model, in reality the
interrelationships of each of the interrelationships amongst each of the categories would not be as
simple or tidy as those shown in Figure 5-3. Instead, the relationship diagram might be much more
complicated and look like the one in Figure 5-6.

Other Communities

Figure 5-6 Complicated Influential Forces between Categories of organisations

5.6 Effect of Government Mandate on BIM Implementation

Government mandate for Building Information Modelling (BIM) adoption would be a good
example illustrating the relationships with the “External Community”. It is obvious that any policy
set by the Government would influence a lot on the industry viz. the Local Community, the various
disciplines, organisations and people in the industry. While the industry itself would also have
influences on the Government’s formulation of the policy, the former’s impact value to the
Government would be much smaller comparatively. Simply, the influence force imposed by the
Government to the industry would be comparatively larger than that being imposed by the industry
to the Government.

Regarding the force effect of the Government mandate on BIM implementation, the situation
would be that if the mandate is implemented properly the driving force imposed would be
substantial. However, resistances to such exerted force would be present. Those who are unwilling
to change, afford not to change, or consider not changing is better than making a change, would
find ways out to just showcase the BIM but not actually use it. In other words, they would just
showcase whatever required by the mandate to meet the stipulated requirements and not execute it
further. In this case, the actual benefits of BIM would not be achieved and this would further
generate restraining forces to the industry for the changes for adoption. To conclude, it might be
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said that half of the effect imposed by the mandate would be driving and the other half would be
restraining.

The interesting point is that the 54 responses from the interviews regarding the effects of the
government mandate, it is also found that nearly half of them (26) is positive, exerting driving
force, while another half (28) concerns the negative, restraining force.

The comments supporting that the mandate is positive are:

e “the right mindset and skill set is created” (interviewee AD601);

e “without mandatory requirement, probably no one would start using BIM” (interviewee
CR401), “the industry become aware of the drive, the need to must go and learn in using
BIM: (interviewee DC101);

e “Forced the industry to try to use BIM. In fact it is good to have the try to see the results.”
(interviewee DS401);

e It would create “more cases, more exposures and increase interest in further pursing BIM”
(interviewee BE601).

Conversely, some responses are commenting that while the mandate do initiate the use of BIM, in
fact there are negative effects on the implementation processes, such as the following:

e it creates “the trend in outsourcing to outsiders in order to meet the requirements only” and
as a result, “they are BIM doers only but not users” (interviewee BE601);

e it would lead to the “copying of requirements” into the tenders requesting the use of BIM
while the actual requirements are not well understood by the contract parties (interviewee
CR401);

o “there are different paces in different Government departments” thus restraining
formulation of the targets (interviewee DC101);

e “the mandate only focuses on BIM technology but not fully on project works related tasks”
(interviewee ED101);

e “the problem of inadequate training course will still be the problem to contractors and that
they would tend to outsource the works instead of to learn and use BIM” (DS401).

The above indicates that there are different views on the Government mandate from different
people. In fact, it could be observed from the above that some of the interviewees do have both
positive and negative comments. This may be one of the reasons why the competing driving and
restraining impacts resulting from the Government mandate as mentioned earlier is rational.

Reflection: Inreality, the compositions of the organisations in the construction industry is complex
and complicated. As a result, the interrelationship between organisations, and the pattern, nature,
magnitude and effect of the influencing power amongst organisations would not be the same but
dissimilar to each other. In this regard, establishment of a standardised measurement of the level
of driving or restraining forces being imposed or received would not be feasible and in fact would
not be realistic even if it is developed.

The above issue has been well considered in the development of the Change Management
Framework as it would be used by different organisations or personnel, at different levels, with
different responsibilities or status in adoption for the changes.
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Other than the imposed influencing forces, the above would also explain partly the concept of
“affordability for not to change” discussed in Chapter 4, paragraph 4.12.6.2. Further elaborations
on this concept are covered below. This concept forms quite an important part in terms of
influencing forces amongst each of the cultural models. As mentioned earlier, this concept has
been presented in various conferences and received appreciations on its value in considering
change adoption factors.

5.7 The “Affordability to change” and “Affordability NOT to change” concept

When considering the probability of successful achievement of a change implementation, one of
the criteria is the “affordability” in doing so. However, the other factor, having even much more
dominant effect on the decision, is the level of “affordability not to”.

As commented by some of the conference audience as well as the interviewees, the concept behind
is not difficult to understand but very often has not been considered thorough enough. The detailed
explanation of the concept appears to be quite lengthy but are worthwhile for being considered in
full. Altogether five cases, using figured examples, with different scenarios will be used to explain
the concept.

Case 1: The price of a bottle of water is set at HK$1 (around GPBO0.1). For a person who has
enough money in the pocket and feels thirsty, would very likely buy a bottle of water at this price.
This constitutes a “change” from “having no access to water” to “having a bottle of water”. For
this case, it could be concluded that the chance for success in the change implementation is high
or highly likely. Besides the fact there is a demand for change (the person is thirsty), the change
could be successfully implemented because the person has got enough money and therefore can
“afford to change”. As shown in Figure 5-7 "Affordable to change"” scenario, the person would be
in position A, with the level of “Affordability to Change” at 100%, indicating that the chance for
his success in change implementation (i.e. to “change” to have the bottle of water) would be in the
“likely” region. However, the level of the affordability would decrease if the price of the water
increases. When the price gradually increases to a price more than the money he has or he can
afford, the level of affordability would become 0%, and the success in change implementation
would become unlikely.
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Figure 5-7 ""Affordable to change' scenario

In Case 2, the bottle of water is priced at HK$100 (GBP 10) instead. While the person may still
have enough money and affordable to pay for such, since the price is much higher than his
anticipation, it may be less likely for him to buy the bottle of water. If it is at the time that the
person is not feeling thirsty and that he foresees that soon he would be able to have water at a lower
price or even free soon, the chance for buying the bottle would even become unlikely or zero. In
this regard, the concept of “Affordability not to change” would apply. The success for change is
affected by his “affordability not to change”, i.e. he is in the position B, being very strong in terms
of “affordable” not to make the change, as shown in Figure 5-8 "Affordable NOT to change"
scenario. The chance for buying the bottle of water is slim regardless of his affordability to buy it.
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Figure 5-8 ""Affordable NOT to change™ scenario

Case 3 is that the person has not drunk water for a long time, feeling very thirsty and dehydrated
very soon. In this scenario, his “affordability for not to change”, or not to buy the bottle of water
is weakened, the chance for him to buy the water at HK$100 (around GBP 10), would become
higher. He would be in position C instead and the chance for making the change would be
relatively higher, being probable instead of unlikely.

Case 4 is that the person is now in a desert, having not drunk water for many days. He knows that
he must drink some water or otherwise he would have health problem. In this case, his position
would shift towards position D, as he cannot afford maintaining the status quo when compared
with that in Case 2 or 3. The chance for him to buy the bottle of water would be much higher, and
the chance for success in change implementation would become likely.

Case 5 is an exaggerated situation for illustrative purpose only. All the conditions are the same
with Case 4 except that the bottle of water is disproportionately priced at HK$1million (GBP 0.1
million). In this scenario, obviously not only the factor of “affordability not to change” would
apply but also the “affordability to change” needs to be addressed. Whether or not the person would
really pay such an amount to get the bottle could not be ascertained easily. For a poor person, he
would not be able to buy it as this is totally out of his affordability. For an ordinary person, who
may have just enough money, probably might not buy but rather to find another source of water at
lower price. For billionaires, maybe he would not mind spending such an amount and buy it. The
chance for success would therefore much depends on the willingness and behind the purview of
affordability.

As a summary, the chance for success in implementing change would have to take into
consideration of both aspects, the affordability to change and affordability not to change.
Identification of the position of one’s affordability needs to be made. For this, the question to be
answered by anybody who want to make changes is his relative positioning as shown in Figure 5-9
below.
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After identifying one’s position for a particular change, the probability of success in implementing
the change could be located. This would be an important area to be considered when planning
actions to be taken, allocation of resources, etc. for effective change implementations.

While it could be argued that for the construction industry, adoption of BIM is a must and that
every party in the industry would receive the benefits, the driving force for change implementation
would be high and therefore the “affordable not to change” would not be substantial, the issue is
that each party would have different levels of affordability to change and the one for not to. They
ought to strike a balance to meet their own capabilities and establish the strategy for the change
implementation base on such judgment. For this, in paragraph 5.8 below the researcher would like
to quote another piece of advice obtained during the interviews on his view on BIM usage below.
He raised the point that BIM should be perceived as a language, and this poses a factor for
consideration in implementing the change in BIM adoption.

5.8 BIM to be perceived as a language

It is interviewee DC101 who points out that BIM should be treated as a language as it is used by
different parties as the communication means for proceeding with the works for the construction
industry. He pointed out that for effective application of BIM, it should be ensured that “all parties
are talking in the same language, aiming at the same target”.

The issue is that in the construction industry, there are many people involved and very often they
have been using their own expertise, which are the practices and procedures in line with their
disciplines. In this regard, they are using their own conventional language which has been
considered to be most appropriate for use.
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Regarding the “target”, when ideally every party should aim at completion of the works in line
with the specific time and quality, the focus of the target for each individual discipline may not
always be the same.

As an illustration, the workflows in construction are described as a stream of water, with designers,
consultants etc positioned at the upper stream, while the contractors and sub-contractors are at the
lower stream. For traditional contracts, the designers, etc are the providers of information for the
works and are of relatively higher status. For effective and efficient completion of their own tasks,
naturally each of the designers would tend to limit to spend time and resources to provide
information of the bare minimum only. On the other hand, contractors, etc. at relatively lower
stream, however, have to rely on the information received from the designers at the upper stream
before they could proceed further for their works. The contractors would therefore prefer having
as much information as possible for the works to be carried out. In this case, it is not easy to judge
and decide the load of information shall be provided as the targets of each of them, at different
stream levels might not be matching with each other completely.

By using the term “language”, we may say that for communications, the designers tend to use
precise wordings or phrases of words to convey their essential ideas only, while the contractors
would be expected to listen to lengthy sentences describing the entire story. To expand this
language concept in BIM implementation in construction, the interviewee opined that while a
common “language” needs to be established, it has not yet been in existence.

5.9 The Change Management Framework

5.9.1 Outline Descriptions of the Framework and “APDRA cycle”
As a recap, there are two issues that need to be address properly in setting up of the Change
Management Framework, viz:

(@) complications of the interrelationships and
(b) difficulties in establishing standards for measuring the driving or restraining forces
imposed

As the aim of the research project, the Change Management Framework is to be developed to
conclude the results of the findings of the research, to have them supplemented with
recommendations on the way forward. The target is to enable effective and efficient BIM
implementation processes so as to achieve successful BIM implementation and maximise the
potential benefits after adoption. Due to the complexity of the construction industry and the much
varied nature, conditions or environments of organisations involved, the action plans to be adopted
or implemented by different organisations or persons would also be complex and different.

As stated earlier in Chapter 4, paragraph 4.12.5, a practical approach supplemented with the
researcher’s own knowledge in the field, could be adopted to encapsulate the findings from the
research, and then establish a structured framework for guiding and leading the framework users
to review and plan for appropriate actions. In this regard, the proposed framework would mostly
concentrate on the part on review and assessment, leaving the users to develop the appropriate
action plans that they consider to be appropriate.
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By using one of the commonly management methods used for improvement process, PDCA (plan—
do—check-act, or plan—do—check—adjust) as an example, the Change Management Framework to
be proposed would aim at providing a supplementary means for reviewing and assessing the
overall conditions prior to establishing the plans for the improvements. Also, it would serve as the
platform at the checking processes to reveal what have been achieved/not achieved so as to
facilitate the forward action or adjustments. In this regard, the CMF would be positioned in the
PDCA cycle as below:

Assess (with CMF) — Plan — Do — Reassess (with CMF) — Act/ Adjust

This cycle would be named as the “APDRA cycle” and used in the research project works and the
Change Management Framework.

Below is the structure of the Framework developed, supplemented with notes on the developments
and explanations on what and how the issues as mentioned above have been considered and treated.

5.9.2 The Force Field Model Concept

The concept of Lewin’s Change Model for Force Fields as described in paragraph 5.9 is used as
the basis for development of the Change Management Framework. In the Framework, the targeted
driving forces and restraining forces of the appropriate factors are assessed. The net result of the
Forces would be computed to form the Target State of Forces.

Before planning the actions for the developments, the respective forces of the assessed factors at
the current stage are assessed to reveal the Current State of Forces. Should there be gaps in between
the Target and the Current State of Forces, actions would be planned for closing the gap (Plan
stage), and then the planned actions be implemented accordingly (Do stage). During the processes
of the planned actions, that is, during the changes development stage, assessment based on the
Framework would be conducted at planned intervals to reveal the updated state (Check stage) and
then necessary adjustments would be made (Adjust/Act stage). The outlined steps of the
Framework, in comparison with Lewin’s Model, are shown in Figure 5-10.

. : Target
Desired — . : State of
state » ,:,
Restraining g : pra Forces
forces 2 : i
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Status _ % P | /;/\zoo <&
quo & » Q&OQ
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A— Current Force ——————  Target Forces Levels
Time
Kurt Lewin’s Change Model Assessments Assessments
Net Force Model used in the Change Management Framework

Figure 5-10 Change Management Framework (CMF) compared with Lewin's Change Model
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Detailed descriptions of the way the Force Field concept is applied and the ways the net Forces are
assessed and used would be covered below.

5.9.3 Structure of the Change Management Framework

The Change Management Framework is set up in an Excel file to facilitate inputs of data by the
users, computation of the data and assessments, and display of the results. Altogether there are two
worksheets named “Summary” and “Data”.

“Summary” Worksheet: this is the first worksheet which mainly contains the input data for
particulars of the users/applicants using the Framework, outputs of the summary of the computed
outputs from the “Data” Worksheet and the computed comparisons with previous assessments. In
this “Summary” Worksheet, there are 6 functional segments, which have been divided into 8
sectors. The outline of its structure is shown in Figure 5-11.
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Change Management Framework (ver 0.1)

User and Framework Application Particulars

Please insert the following particalars:
User Name /Nick name:

User's Major Responsibilities:

Change Management for:

Framework application date:
—_

Sector S1

Comparison with Previous Application Records

Ifan ication of this has been done X and that
assessments are required, please ensure to have the data in the last application copied
(in text mode) in area highlighted in biue below before proceeding with Step 3 below.

Sector S2

New/ Update App! ion
Pleaze g0 to Worksheet "Data"” to input the particulars for the application and then

Sector S3

orocead with Step 4 onwards.
e
4 Summary of Computed Force Effects in this application q Influential Power Adjustment
Please review the following and amend input data in Warksheet "Data” if necessary. Please insert below the estimated Influential Power adjustments to the Force
If they are in order, please g0 to Step 5 at the right 3. effect. For those with a relatively stronger influential power, please insert a
percentage larger than 100%, and vice versa (ie.100% stands for no
adjustment is required).
as at (Please inserted at 1 above) ‘Your major responsibilities; =
ower -
Net Force Effect Adit 1o Force Adjusted Net Force Effect (For reference only - Relative Inflnence
Current ‘Tar; Effects Current Targ [Power based on Researcher's survey
Net Force relartve | Net Force | relative relarive relative
Effect ratio Effect | weighting [For Current|For Targs Force Effect) weighting |Force Effect| weighting}| fl |Overall| Directorial
Category 1 - Stratezy 00 200 00 0.9 00 0.00 00 0.00 175% [ 225% | 288% 100%
Category 2 - Locality 0.0 0.00 00 0.00 0.0 0.00 00 0.00 197% | 267% 250% 146%
|Categary 3 - Affordability 0.0 0.00 0.0 0.00 0.0 0.00 0.0 0.00 100% | 100% 100% 123%
Category 4 - M ability 0.0 0.00 00 0.00 00 0.00 00 0.00 A% | 217% 263% 246%
Category 5 - External P 0.0 0.00 00 0.00 0.0 0.00 00 0.00 261% | 167% 500% 262%
Total Net Force 0.0 0.0 0.0 0.0
MWFWG!MMI 0.0 0.0 0.0 0.0
Sector S4 Sector 83 Sector S6
v —— S —r s = —
IS Last Application Results (if any) SeCtor S7
Please copy ALL the last application results (i text mode) in the appropriate cells below.
as at (dare of last application)
[ Iofuestial Power | P
Net Force Effect 5 toForce Adjusted Net Force Effect
Current Tar Current Target
Net Force relattve | Net Force | relative relative relative
Effect ratio Effect ratio [For Current|For Target Force Effect| ratio |ForceEffect| ratio
Category 1 - Stratezy 0.0 0.0
(Category 2 - Locality 0.0 0.0
Category 3 - Affordability 0.0 0.0
|Category 4 - Manageability 20 00
|Category 5 - Extemal i 00 0.0
Total Net Force| 0.0 0.0
Minimum Force 0.0 0.0

Comparison Assessments with previous application

‘The comparizons will use the last application results as basis. For Driving Force Effects, a positive % change would indicate that the Force imposed are
relatively higher than the one in the last assessment, and vice versa. In case if the base & a Restraining Force Effect(ie. in a negative fizure), then an computed
negative % would indicate a reduction of the Restraining Force, i.e. the new Farce is comparatively weaker than the last one.)

| Net Force Effect Comparisons |
| Cument | | Target |
Change in Net Net Force
Farce Effact Effect

Category 1 - Stratezy 00 0.0
Categary 2 - Locality 00 0.0
Categary 3 - Affordability 0.0 0.0
(Category 4 -Mamageabiliy | 00 00
Catey 5 - External i 0.0 0.0
Overall total 0.0 0.0
0% 0%

Differeece inInfluertia] | [-djusted Force Effect Comparisans |
Power Adjustments Current Target
Change in
Net Force Net Force
[For Current|For Tar; Effect Effect
0% 0% 00 0.0
0% 0% 0.0 0.0
0% 0% 0.0 0.0
0% 0% 0.0 0.0
0% 0% 0.0 0.0
0.0 0.0
#DIV/D! #DIV/0!

Sector S8

Figure 5-11 Structure of ""Summary" Worksheet
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“Data” Worksheet: The is the worksheet for inputting data for (a) the planned targets to be
achieved; (b) the forces being imposed according to the current conditions; and (c) the ultimate
forces that would be imposed after the targets have been achieved. An outline of the worksheet
structure and the major sectors are shown in Figure 5-12.

Sector D1 Sector D3

IChange Management Framework (ver 0.1) ‘ l

|
Application User: — Date of Application: — ‘Upon sachievement of
J Current effects of the factors Target Computed Net Force Effect
Force Value imposing|

on the change Force Force {+ve = driving;
Force Effect processes Effect | Values -ve= ini)

Sample Ulnm§'§r&ito Dz

to be Achieved for the Change to!
adopt BIM implementation
(for reference only) / Planned Targets

- Not
Aajor Change Factors Notes to be achieved Current Achievements § f§oics!
MHALL AR — —_—

Toe !l!egur)' Telers (o the

roadmap and intended movement

DarR (0-3) Current T

[Faterory 1- Stratery for the changes to be
[implemented.

Bourcing Strategy - total in  |All the changes would be

fource {implemented by in-house. (Note:

f the Strategy is to outsource all
the works imposed By the changes, - -
further appiication of this
framework would NOT be
necessary.
Emm.ing Strategy - partially |Only part of changes would be
butsource implemented by in-house. (Note:
Uf the Strategy is to outsowrce part
of the works imposed by the = =
changes, inputs to the foliowing
{shouid confine to the works to be
carried out by in-house only.}
Mission and Vision - Clear and well defined mision and
breanization [visions covering the targeted
changes has been established, - e
[publizhed and conveyed to all

[Ro2d map - orzanisational  |Clear 2nd well defined
Organisational Road map for
implementing the change has been
established, with thorough
discussions with all involved

Foud map - personal or personal development oniy:

change bas been established _
[Farget - individual disciplines|Clear and well defined targets for

implementing the changes in the
appropriate discipline has been T =
established.
[arget - mdividual Clear and well defined targets for
> s ing the changes for the
organisation as 2 whole bas been
i with thorough - -
discussions with all appropriate
stakeholders and executors
Farget - personal or personal development only:
Clear and well defined targets for N
pknering e penoni nges|  S€CTOT DA $ector D5 - Sgctor D6
s been established
dditsons factors by
licant, if any (Please
onfine to 5 additional most

ignificant factors only.)

Soctard T)
o CCTOI I

R

] R R A

2 B IR A N R

Total Net Force for Category 1- Strategy:

Q 4 Y
OCLLUL UG

Figure 5-12 Structure of “Data” Worksheet

Altogether there are 5 categories of Theme Factors to be considered by the users. Sector D1 to D3
are standard headings for all categories. Sectors D4 to D8 as shown in the Figure 5-12 are input or
output areas for Category 1 Theme Factors. The structure of the areas for the other 4 categories are
the same and not repeated here.
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A full set of the proposed Change Management Framework with details of all the templates is
attached in Appendix 12 : Full set of Change Management Framework (version 0.1).

Developments of these two Worksheets, together with the explanations on the rationale behind for
the set up and procedures, inputs and outputs etc. in each of the segments and/or sectors would be
covered below.

5.9.4 Set up and Explanatory Notes on the Change Management Framework

Below are step-by-step notes on the Framework setup, the way it should be used to achieve the
desired objectives, together with the explanatory notes on the factors and issues that have been
considered encountered during the developments. These notes would also serve as the “Users’
Guideline” for using the Change Management Framework.

1 User and Framework Application Particulars
Please insert the following particulars:

User Name /Nick name:

User's Major Responsibilities:

Change Management for:

Framework application date:

Figure 5-13 Worksheet “Summary” Sector S1:

Sector Sl is for insertion of profile outline of the user regarding his major responsibilities, whether
the intended usage of the Framework is for BIM implementations for the organisation or his
personal development.

In order to ensure consistency and avoid inputs of invalid entries, validation checks have been
incorporated. This is done by restricting the user to select the prescribed entries from the system,
rather than inputting the data freely at his own style. In case if the prescribed entry is not selected,
an alert would appear and the user is requested to select again. As an example, if the field “User’s
Major Responsibilities are shown below.

1 User and Framework Application Particulars
Please insert the following particulars:

User Name /Nick name:

User's Major Responsibilities: [ -

Change Management for:
€ g Please select the

most appropriate
responsbilities.

Framework application date:

When the field is clicked, an input message will appear to guide the user to select the appropriate
responsibilities.
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1 User and Framework Application Particulars

Please insert the following particulars:

User Name /Nick name:

User's Major Responsibilities: =

Change Management for:

Managerial

Framework application date: Executional
PP MOUST daPPTOPTEE

responsbilities.

When making the selection, a list of the prescribed entries will appear for the user to choose for
inputting to this particular field. In case the user tries to input data other than the prescribed entries,
an alert would appear to request re-selection of the appropriate one.

1 User and Framework Application Particulars
Please insert the following particulars:

User Name /Nick name:

User's Major Responsibilities: |xxx -

Change Management for: :
¢ & Microsoft Excel X

8 Please select appropraite responsibilities.
2 Comparison with Prey

If an application of this framewo ! Retry I Cancel Help

mrn et men mamrstend  alanna

Framework application date:

Until one of the prescribed entries is selected, the system will accept the entry and the user could
continue inputting data to other fields. Example as below:

1 User and Framework Application Particulars
Please insert the following particulars:

User Name /Nick name:

User's Major Responsibilities: Managerial

Change Management for:

Framework application date:

The fields of “User Name/ Nick name” and “Framework application date” are linked with the fields
in Data S1, so that the user does not need to re-enter these data again. The advantage of setting up
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such linkage is that consistency of the field contents could also be ensured. Below is a sample
showing the connected linkages:

Sector S1
Change Management Framework (ver 0.1)

1 User and Framework Application Particulars
Please insert the following particulars:

User Name /Nick name: » Sample name
User's Major Responsibilitie;{ 7Manageria1
Change Management for: / / Organisational Development
Framework application 951% Nov 2021
y
y

Change Management Framework (ver 0.1 | \

Application User:  Sample name Date of Application: Nov 2021 \
\
Sector D1

Figure 5-14 Worksheet “Summary” Sector S2

2 Comparison with Previous Application Records
If an application of this framework has been done previously, and that comparison
assessments are required, please ensure to have the data in the last application copied
(in text mode) in area highlighted in blue below before proceeding with Step 3 below.

Sector S2 serves as a reminder to the user to copy the necessary data to Sector S7 Last Application
Results if the same framework has been used for previous assessments. Since once the new data is
loaded to the Worksheet, the assessment outputs would be automatically updated and the previous
Application Results cannot be retrieved easily.

Figure 5-15 Worksheet **Summary"* Sector S3:

3 New/ Update Application
Please go to Worksheet "Data" to input the particulars for the application and then
proceed with Step 4 onwards.
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Sector S3 guides the user to go to the “Data” Worksheet of the Framework for inputting the
required data. The “Data” Worksheet would serve as a structured framework, listing out the major
change factors for consideration by the user, with provisions for the users to set the targets to be
achieved, assess the resulting net force after taking into consideration of the “positive” driving
forces pushing forwards to implement the changes, and the negative “restraining” forces from
implementation.

Figure 5-16 Worksheet ""Data’ Sector D1:

|Change Management Framework (ver 0.1)

|Application User: - Date of Application: --
\

\

After shifting to the “Data” Worksheet, the first sector the user will see is Sector D1. As mentioned
above, he does not need to input the data in this Sector as the fields are linked to the inputs that he
has made in Sector S1 before.
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Major Change Factors

Category 1- Strateqy

Figure 5-17 Worksheet ""Data’ Sector D2 and D4(part):

Sample Ultimate Target
to be Achieved for the Change to
adopt BIM implementation
(for reference only) /
Notes

Planned Targets
to be achieved

This Category refers to the
roadmap and intended movement
for the changes to be
implemented.

Current Achievements

Sourcing Strategy - total in
source

All the changes would be
implemented by in-house. (Note:
If the Strategy is to outsource all_
the works imposed by the changes,
further application of this
framework would NOT _be
necessary.

Sourcing Strategy - partially
outsource

Only part of changes would be
implemented by in-house. (Note:

If the Strategy is to outsource part
of the works imposed by the
changes, inputs to the following
should confine to the works to be
carried out by in-house only.)

Mission and Vision -
organisation

Clear and well defined mission and
visions covering the targeted
changes has been established,
published and conveyed to all
parties

Road map - organisational

Clear and well defined
Organisational Road map for
implementing the change has been
established, with thorough
discussions with all involved
parties.

Road map - personal

For personal development only:
Road map for personal
developments for implementing the
change has been established

Target - individual disciplines

Clear and well defined targets for
implementing the changes in the
appropriate discipline has been
established.

Target - individual
organisation

Clear and well defined targets for
implementing the changes for the
organisation as a whole has been
established, with thorough
discussions with all appropriate
stakeholders and executors

Target - personal

For personal development only:
Clear and well defined targets for
implementing the personal changes
has been established
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Sector D2 comprises of the headings of the data that the users are required to input at Sector D4
below for each of the categories. An abstract showing the headings in Sector D2 and part of the
items in Sector D4 are shown in Figure 5-17. Below are the explanatory notes for each of them.

The first column under the heading “Main Change Factors™ is for listing the Category and Theme
codes identified for the major change factors. Users should review each of them and set the targets
to be achieved against them at the third column under the heading of “Planned Targets to be
achieved”.

As a guide or reference for the users to consider, samples of some ultimate targets to be achieved
for the change to adopt BIM implementation are listed in the second column. It is assumed that if
such ultimate target is achieved, the maximum strength of driving force for the change would be
reached. It would not be the case that all such targets would be intended to be, or could be, set as
the target to be achieved. Individual users should review their own objectives, conditions and
constraints etc in order to set the “Planned Targets to be achieved” and put them down in the third
column.

After establishing the planned targets, the users should then review how much have such targets
be attained and insert under “Current Achievements” in the fourth column. This is part of the
“Assess” process in the APDRA cycle as defined in paragraph 5.9.1. The current status of the
planned targets is to be assessed prior to Plan on actions to be taken further.

For example, if the planned target has already been achieved already, the planned action will focus
more on how to maintain or freeze the situation but not for actions to be taken to achieve the target.
For the Change Management Framework, it would mean that the planned “Force Effect” of the
targets is already achieved. More details on this would be elaborated when discussing Sector D3,
D5 and D6 below.

Altogether there are 5 Categories of Major Factors (as identified and explained in Chapter 4,
paragraph 4.12.6.1), and a total of 21 factors with sample targets are listed in the Framework in
Sector DA4.

Sector D3 comprises the headings of the data to be input in D5 and those for the outputs to be
generated by the system in D6. For Sector D5, there are 5 columns under 2 major headings, namely
“Current effects of the factors” and “Upon achievement of Target”.

For the columns under “Current effects of the factors”: the users are asked to input the respective
data against the Change Factor included in Sector D2. As a demonstration of how the inputs should
be entered and outputs be generated, two simple entries have been entered under Category 1 and
Category 3. Figure 5-18 is the abstract of such inputs and outputs and below are the explanatory
notes for each of them.
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Upon achievement of
Current effects of the factors Target Computed Net Force Effect
Force Value imposing
on the change Force Force (+ve = driving;
Achievement | Force Effect processes Effect | Values -Ve= restraining)
F=Fully: The force
Sszubs'_,ami.aIIy: imposed on
P = Partially; .
N = None/ nearly Change 0 =None/ not applicable;
none; Implementation |1 = very weak; 2 = weak;
Planned Targets NA = Not (D =Driving; |3 = strong; 4 = very strong;
Major Change Factors to be achieved Current Achievements i R = Restraining) |5 = dominati Dor R (0-5) Current Target
Category 1- Strateqy
Mission and Vision - Clear and well defined Only one clause showing the
organisation mission and visions covering |intention to change has been
the targeted changes has been (incorporated in the M&V. P R 3 D 5 -3 5
established, published and
conveyed to all parties
Total Net Force for Category 1- Strategy: -3 5
Category 3 - Affordability
Resources availability - Necessary internal resources, |Most of the required internal
internal in addition to the external resources have been
ones, are adequate to meet the [provided, pending those for S D 4 D 5 4 5
change requirements. purchase of upgraded
software system and training
Total Net Force for Category 3 - Affordability: I 4 5

Figure 5-18 Sample entries and output in Sectors D4, D5 and D6

Planned Target to be achieved column: as mentioned earlier, the user should set the target to be
achieved. Inthe example above, for Category 1, the target is set as to have “Clear and well-defined
targets for implementing the changes for the organisation as a whole has been established, with
thorough discussions with all appropriate stakeholders and executors”.

Current Achievements column: the user shall review and input the status of the achievements of
the target. For this example, it is found that “only one clause showing the intention to change has
been incorporated in the M&V”. With this in mind, it could be said that the Planned Target is only
“Partially” achieved.

The entries above would be used as basis for assessment of the respective nature of force being
imposed on the change implementation for BIM adoption as follows:

Columns under the “Current effects of the factors” group:

Achievement column: In line with the current status of this item, the data input for this factor
“Mission and Vision — organisation” is “P”, meaning the goal is partially achieved.

Force Effect column: this is based on the assumption that, after review, the user considers that
with only one clause in the mission and vision statement, the implementation would be adversely
affected. The force being imposed would be a kind of “Restraining” force and therefore the legend
“R” is input against this factor by the user.

Force Value imposing on the change process column: the user is requested to assess and input
the estimated magnitude of force (driving or restraining) that would be imposed by the change
factor at the current condition. In this example, the user considers that without the full set of clear
and defined mission and visions, the implementation would be very much hindered. He considers
that the restraining force is “strong” and therefore input the respective force level of “3” for the
current effect.
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Columns under “Upon achievement of Target”: After revealing of the current status, the user shall
also assess that, when the target is achieved, what would be the nature of the forces to be imposed
and its magnitude. In this example, he considers that if the target of establishing clear and defined
mission and vision is achieved, it would impose a “driving” force with “very strong” force value.
He therefore inputs “D” and “5” under the column “Force Effect” and “Force Values” in this group.

Note: The above covers some of the very difficult parts in setting up of the Change Management
Framework. As mentioned before, each person or organisation is being affected by many different
factors, performing different services with dissimilar targets, situated at different situations in
terms of change implementations etc., no standardised measure could be set up for measurement
of the force magnitude.

Finally, two approaches have been established to cater for this issue. The first approach is not to
have the force measured or quantified. Instead, the user is asked to assess the quality of the impacts,
that is, to use measurements in terms of the “perceived impacts” of “less concrete” nature without
doing any precise calculations. The Likert Scale as mentioned in paragraphs under 2.8.2 on
“Scaling of data is used as follows:

Scale Force Magnitude

0 None/not applicable, that is not any force driving or restraining the
implementation, or that the magnitude is relatively very minor and negligible. In
case if the factor in concern is not applicable for being assessed and incorporated
in the assessment, the scale of 0 shall also be used.

land 2 For factors with very weak or weak influencing forces.
3and 4 For factors with very strong or strong influencing forces.
5 For factors with dominating forces which would either be having extremely large

force or with the substantial effects. Factor with forces on this scale should be
placed with high priority for being dealt with. Should it be a driving force factor,
comparatively more efforts should be made to achieving it. Conversely, in case
it is a factor imposing restraining force, more efforts should be made to eliminate
it or to reduce its magnitude.

A positive value is assigned to each of the forces with a driving effect that facilitates the change
implementation. Conversely, a negative value is assigned to those exercising restraining effects.
Following this, in the above example, the current force of the mission and vision factor is assigned
“-3”, indicating that currently it is a restraining force, with a strong magnitude. However, upon
achievement of setting up the targets, it would exert a dominating strong force to drive the
implementations, thus a “+5” is used to denote its force. These two values are generated by the
Change Management Framework system automatically and inserted under the respective column
under the heading of “Computed Net Force Effect” as shown in Figure 5-18.

For each of the Category of factors, the total of the Computed Net Force Effects would be
accumulated to generate the “Total Net Force”. As there are only entries one of the factors only,
the “Total Net Force” for this Category 1 — Strategy is also -3, and (+ve) 5 for the current status
and target respectively.
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Similarly, the factor of “Resources availability — Internal” is assessed, giving the Net Force of (+ve)
4 and (+ve) 5 for the current status and targets. All these computed values will then be added up
and shown in Sector D8 as shown below:

3

, OVERALL TOTAL:' 1 | 10
)

This computed total would be replicated in “Summary” Worksheet, Sector S4. More details would
be covered in later paragraphs of this Chapter.

Based on the above example, it is concluded that currently, the magnitude of the Total Net Force
imposing on the change implementation is 1, while the Total of the Target to be achieved is 10,
indicating that the target achievement has not yet been achieved as a whole.

Note: The above has covered one of the two approaches adopted to cater for the issue of
standardised measures. With the use of the standard scale, the strength of the forces being imposed
by each of the individual factors could be determined. The computed totals of the Net Forces for
each category would be able to serve to indicate the current status and the targeted ones based on
common unit of forces.

However, the actual effects of each of such category of factors might not always be the same even
if they are having the same scores. Different person or organisations might treat each of them
differently and assign different weightings. Taking the targets of the two factors in the above
sample as example, while the Net Force Effect for both of the two targets are the same at 5, some
organisations may consider that the impacts imposed by each of them is not the same. For example,
they may consider that relatively factors in Category 1: Strategy would have a higher influencing
power that Category 3: Affordability. Alternatively, in terms of efforts, time and resources, the
requirements for each of them may also be different. This leads to the necessity for another kind
of adjustment on the force strength figures. The approach adopted is to introduce “Influence Factor
Adjustment” factors. This would be covered in paragraph 5.9.5.

Worksheet “Data” Sector D7

Before moving on to the influence factor adjustment aspect, a note on the Sector D7 in the “Data”
Worksheet as shown in Figure 5-19 is to be given.
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Upon achievement

Current effects of the factors of Target
Force Value
imposing on the Force Force
Achievement |Force Effect| change processes Effect Values
F= Fully;
S= Sub;{amia]lv; ';he e
P = Partialy: mmposed on
N — None/ -nearly Change 0 =None/ not applicable:
none: Implementation |1 = very weak: 2 = weak:
Planned Targets NA = Not (D = Driving: 3 = strong: 4 = very strong:
Major Change Factors to be achieved Current Achievements  |applicable R = Restraining) |5 = dominating DorR (0-5)

Additions factors by
applicant. if any (Please
confine to 5 additional most
significant factors only.)

Figure 5-19 Worksheet ""Data’ Sector D7

This Sector under each category provides space for the user to add any factors to be covered and
assessed in the Framework. In this Sector, instead of “user”, the term “Applicant” as the user is
not only using the Framework but also inputting and applying his own data/information to the
Framework.

Such additional factors to be input by the applicants may be those with particular concerns by the
individual person or organisation, those arisen after implementation of the changes, or some newly
emerged factors from the local, external or other communities. The concept of the Emergent
Approach Theory mentioned in Chapter 2, paragraph 2.5.4 has been consulted for such provisions.

As pointed out by Burnes (2017), it is impossible for a few manages at the top of the organization
to identify and implement all the change necessary to keep the organization aligned with its
environment. With the factors considered, the planned targets need to be reviewed and amended
appropriately during the implementation processes. For factors that are no longer applicable, they
could be marked as not applicable “NA” accordingly under the “Achievement” column in the
“Data” Worksheet. Additional factors could be added to Sector D7 under the appropriate category
and be assessed accordingly.

The above has covered all the sectors in the “Data” Worksheet. Thereafter, further assessments
and computation would be done in the “Summary” Worksheet as follows.

5.9.5 Influence Factor Adjustment

As mentioned above, individual requirements for each Category of Factors would be different and
thus provisions for necessary adjustments would be required. Such provisions are provided in the
“Summary” Worksheet Sector S4 and S5. The procedures for making the adjustments would be
given below.
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To facilitate further processing, the totals of forces for each category computed in the “Data”
Worksheet would be replicated in Sector S4 of the “Summary” Worksheet, as shown in Figure
5-20 Sample Summary of Computed Forces.

4 Summary of Computed Force Effects in this application
Please review the following and amend input data in Worksheet "Data" if necessary.
If they are in order, please go to Step 5 at the right.

asat Nov 2021
Net Force Effect
Current Target
Net Force relative Net Force | relative
Effect ratio Effect ratio
Category 1 - Strategy -3.00 1.00 5.00 1.00
Category 2 - Locality 0.00 0.00
Category 3 - Affordability 4.00 1.33 5.00 1.00
Category 4 - Manageability 0.00 0.00
Category 5 - External Propensity 0.00 0.00
Total Net Force] 1.00 10.00
Minimum Force Magnitude 3.00 5.00

Figure 5-20 Sample Summary of Computed Forces

The forces are replicated for each of the categories under the heading of “Net Force Effect”, as
they have not been adjusted for any necessary weighting. The relative ratio of the magnitude of
these net effects are computed and shown under the heading of relative ratio. In the sample above,
the Current Net Force Effect of the factors under Category 1 is have a magnitude of 3 (irrespective
of its driving or restraining nature). Relatively Category 3 with the magnitude of 4 is larger than
Category 1, being 1.33 larger. Force magnitudes of the targets of these two Categories are both at
5, and therefore their relative ratio is 1, that is, the same with each other.

The user would review if this ratio is appropriate for use. As an example, in the sample above, the
user considers that Category 1 factors would actually have a relatively stronger impact than those
being imposed by Category 3. In response, he would want to increase the weighting of Category 1
forces. He would then use Category 3 Net Force as the base and weigh it at 100%, followed by a
higher percentage weighting to the Net Force of Category 1 to reflect its stronger influencing power.

Suppose the weighting he has given to Category 1 is 175%. After applying this weighting, the
current and target forces of Category 1 will be adjusted from -3 and 5 to -5.25 and 8.75 respectively.
The force of Category 3 would remain unchanged, as shown in Figure 5-21.
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Influential Power .
Net Force Effect Adjustments to Force Adjusted Net Force Effect
Current Target Effects Current Target
Net Force relative Net Force | relative relative relative
Effect ratio Effect ratio For Current|For Target Force Effect| weighting |Force Effect| weighting
Category 1 - Strategy -3.00 1.00 5.00 1.00 175% 175% -5.25 1.00 8.75 1.75
Category 3 - Affordability 4.00 1.33 5.00 1.00 100% 100% 4.00 0.76 5.00 1.00
Total Net Force|  1.00 10.00 (Ch _ (Mp -1.25 13.75
(CF) (TF) CF x Cl TFE X TI

Figure 5-21 Sample of Adjusted Net Force Effects

From the table at the right, under the heading of “Adjusted Net Force Effect”, it could be observed
that the current adjusted Total Net Force would become -1.25 (CFxCI) instead of the 1 (CF) as
shown in the table at the left under the heading of “Net Force Effect”. This has indicated that, after
consideration of the relative weightings, the Total Net Force imposing from current situation of
the organisation on the change implementation for BIM adoption is in fact on the negative side,
that is, acting as a “Restraining” force. Regarding the Target Net Forces, the Total Net Force
Values of the target would also be adjusted from 10 to 13.75 accordingly. These adjusted values
would better reflect the actual situation of the organisation. Figure 5-22 is a consolidated Force
Model incorporated with the value of the Net Force Effects and Adjusted Net Force Effects.

I 13.75
(Adjusted) Target
10 Stateof
o Forces
£
=]
[
6
<]
§ 1
2 0
o :
5-1.25 m— -
3 {Adjusted) :
Current Force ———»  TargetForces Levels
Assessments Time Assessments
Net Force Model used in the Change Management Framework

Figure 5-22 Force Model with Value of Net Force Effects

Up to this stage, illustration of the first objective of the Change Management Framework in serving
the assessment processes, is completed. It is believed that with the calculated raw and adjusted
force values, the person or organisation could have a clear view on the targets to be achieved and
the current status. The “Assessment” process in the APDRA cycle addressed in paragraph 5.9.1 is
completed and the user could go further on planning of appropriate actions and continue with the
processes illustrated as follows.
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Assessment with CMF(completed) =
(to continue to) Plan — Do — Reassess (with CMF) — Act/ Adjust

5.10 The Case Study

As mentioned in Chapter 3, paragraph 3.9, a case study to test-run the Change Management
Framework shall be conducted in order to obtain more background information for further review
or enhancement of the framework. Below is the report on the study conducted.

5.10.1 Case Study Scope and Objective

Since construction projects would normally span over four to five years, it might not be able to
conduct the test-run for all the stages for a new project. In view of this, the case study for this
particular paper is limited to those with a specific timeframe only. The objective of the case study
is to trial run is to obtain results for exploration and provision of further information for future
research or application of the framework in other cases, if any.

5.10.2 Case study processes

With the agreement from one of the interviewees, a trial run of the proposed Framework was
conducted with him. In order to avoid any potential exposure, his PIS (Participant Identification
Number) is not used but being named as the “case study participant”.

Prior to conducting of the case study, a briefing on the proposed framework, its objective, and its
developments had been presented to the case study participant. After seeking his agreement, the
Framework was forwarded to him for initial review and study, followed with another briefing
session on each part of the Framework, their requirements etc. After that, the case study participant
input the necessary data in accordance with the current status and conditions to reveal the Net
Force Effect of the factors that were currently exerting on BIM implementation for his organisation.

To avoid any unnecessary interference or imposing any biased opinions to the case study
participant, after the briefing session, he was asked to input on his own. Should there be any
problem or doubts in any of the items, he might skip them and then reviewed those with me
afterwards.

The inputting processes was done smoothly and the participant could input all the necessary data
without any problem.

5.10.3 Case study results and reflections
The following are the abstracts of the results captured from the Framework that the case study
participant provided. Notes on the findings together with the reflections, if any, are reported below.
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Worksheet “Summary” item 1 (Sector S1):

1 User and Framework Application Particulars
Please insert the following particulars:

User Name /Nick name: Case study participant

User's Major Responsibilities:  pirectorial

Change Management for: Organisational Development
Framework application date:  pacember 2021

The above is the outline of particulars of a case study participant, showing that his major
responsibilities are of Directorial level, and that the intended usage of the Framework is for BIM
implementations for the organisation, i.e. not for his own personal development.

In accordance with the guidelines given in Sector S3, the case study participant shifted to the “Data”
Worksheet and input the information accordingly. A copy of the inputs provided by the case study
participant in this worksheet is attached in Appendix 13: Case Inputs in the Data Worksheets by
the case study participant.

5.10.3.1 Summary of Force Effects and relative ratio
Based on the inputs by the case study participant, the Net Force Effects are computed and listed in
Sector S4 of the “Summary” Worksheet, as shown in Figure 5-23.

asat Dec 2021
Net Force Effect
Current Target
Net Force relative | Net Force | relative
Effect ratio Effect [ weighting
Category 1 - Strategy 23.00 11.50 27.00 2.70
Category 2 - Locality 7.00 3.50 19.00 1.90
Category 3 - Affordability 6.00 3.00 10.00 1.00
Category 4 - Manageability -2.00 1.00 18.00 1.80
Category 5 - External Propensit 10.00 5.00 13.00 1.30
Total Net Force| 44.00 87.00
Minimum Force Magnitude 2.00 10.00

Figure 5-23 Case Study - Summary of Computed Net Force Effect

As an indication from the above results, after achieving all the Targets, the Total Net Force would
be 87. The Total is positive and therefore is a Driving Force.
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Note: The computed Net force based on the current status of the factors is also positive, at 44, but
much below the target force of 87. This would indicate that much effort would still be made in
order to achieve the targets and attain the required Force value. It may also be observed that the
force being imposed on Category 4 — Manageability is currently a restraining one. While the
magnitude of the force of this Category is relatively the smallest, scrutiny of the factors in this
Category would still be necessary as in fact, after achieving the target, its relative force ratio is 1.8,
which is the third highest.

The relative ratios of the forces would also serve the purpose of indicating their importance, thus
aiding in planning for resources or prioritisation of the works etc. in the planning process.

5.10.3.2 Adjusted Force Effects

As discussed in paragraph 5.9.5, the case study participant might need to apply adjustments to the
computed Net Force Effect to reflect the effects more related to the environment of the organisation.
For this, the case study participant has been briefed about such intended objective. Also, during
the briefing, the participant was informed that in Sector S6 in the Worksheet “Summary”, as shown
in Figure 5-24 , a list reference factors for the “Relative Influence Power Adjustment” for each of
the Categories, based on my survey findings are provided.

Your major responsibilities; Directorial

(For reference only - Relative Influence
Power based on Researcher's survey

Overall | Directorial | Managerial | Executional
Category 1 - Strategy 175% 225% 288% 100%
Category 2 - Locality 197% 267% 250% 146%
Category 3 - Affordability 100% 100% 100% 123%
Category 4 - Manageability 219% 217% 263% 246%
Category 5 - External Propensity | 261% 167% 500% 262%

Figure 5-24 Relative Influence Power Adjustment - Reference Factors

The case study participant is also well informed that these calculated factors are merely for use as
reference only and need not be followed. Instead, users shall review the actual situations, including
the requirements, constraints and assign appropriate factors to each of the categories.

He is also advised how these relative influence power adjustment factors are derived. For this, the
explanatory notes are provided here. The relative influence power percentages in the table are
derived from calculating the counts of Theme Codes of the interviewees’ responses to the interview
questions by the interviewees for each of the Categories. The concept followed is that a Category
with more counts of related theme codes would indicate that it is perceived to be more important
and have higher influencing power on change implementations. In this regard, the Category with
the smallest number of theme code counts would be used as the base, assigned with a factor of
100%, the others will be assigned with a larger percentage to reflect their relatively higher
influence power.
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As an example, from the overall summary of the Theme code counts as listed in paragraph 4.12.6.1
Theme Categories, it is found that the total theme code count of 36 for Category 3 is the smallest.
Its relative influence power is assigned to be 100%. When this weighting is applied in multiplying
the Net Force Effect, there will not be any change in the value. For Category 1 — Strategy, the
Theme Code count is 63. Its relative Influence power factor is calculated as 63+36 = 175%. Once
this factor is applied, the Net Force Effect would be increased accordingly.

In addition to the relative influence power based on an overall total of the 343 code counts, the
relative powers based on the Major Responsibility of the interviewees are also calculated, the
calculated weightings are copies at Sector S6 for reference by the users. Details of the code counts
and calculations are shown in the figure below.

Theme Code Count Relative Influence Power

by Major Responsibilities Category (Based on Smallest Code Count = 100%)
Theme Category Overall | Directorial Managerial Executional Overall | Directorial Managerial Executional
1. Strategy 63 27 23 13 175% 225% 288% 100%
2. Locality 71 32 20 19 197% 267% 250% 146%
3. Affordability 36 12 8 16 100% 100% 100% 123%
4. Manageability 79 26 21 32 219% 217% 263% 246%
5. External Propensity 94 20 40 34 261% 167% 500% 262%

Total 343 117 112 114

Figure 5-25 Theme Code Count and Relative Influence Power of Factors calculations

Eventually, the case study participant reviewed these weightings and consider that those listed
under “Directorial” are relevant and appropriate for use for his organisation. The adjustment
weightings used, and the Adjusted Net Force Effects are shown in Figure 5-26.

asat Dec 2021
Influential Power .
Net Force Effect Adjustments to Force Adjusted Net Force Effect
Current Target Effects Current Target
Net Force relative | Net Force | relative Force relative Force relative
Effect ratio Effect ratio For Current|For Target Effect ratio Effect ratio
Category 1 - Strategy 23.00 11.50 27.00 2.70 225% 225% 51.75 11.92 60.80 6.08
Category 2 - Locality 7.00 3.50 19.00 1.90 267% 267% 18.69 431 50.70 5.07
Category 3 - Affordability 6.00 3.00 10.00 1.00 100% 100% 6.00 1.38 10.00 1.00
Category 4 - Manageability -2.00 1.00 18.00 1.80 217% 217% -4.34 1.00 39.10 391
Category 5 - External Propensit] 10.00 5.00 13.00 1.30 167% 167% 16.70 3.85 21.70 2.17
Total Net Force| 44.00 87.00 88.80 182.30
Minimum Force Magnitude 2.00 10.00 4.34 10.00

Figure 5-26 Influence Power Adjustment and Adjusted Net Force Effect

After the adjustment, it could be observed that the Target Force Effects has changed substantially
after application of the adjustments. As discussed earlier, the adjusted Force Effect would be in a
better position to express the actual Force Effect to be achieved in order to achieve efficient and
effective change implementations.
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5.10.4 Feedbacks on case study

In general, the feedback from the case study participant is positive and encouraging. The
participant commented that in the briefing session, | had demonstrated to him this was a rich and
insightful study. He opined that the Framework has been established with thorough review of the
factors affecting change implementation for Building Information Modelling (BIM) adoption.
With the factors and targets introduced in the Framework and the capability in assessment of the
current forces being imposed and the targeted forces required for the implementation, planning for
the actions to be taken and soliciting appropriate resources would be facilitated. With these
capabilities, the Framework would effectively facilitate users to proceed with effective and
efficient BIM implementation processes.

However, he advised that it would be desirable to have more in-depth explanation of the
Framework objective, rationale behind for the required input and usage of the outputs, so that users
would feel more confident and motivated to use the Framework. This would be considered in future
actual application of the Framework.

5.11 Change Management Framework and Case Study - Terms and Notes

To serve as a summary, below are explanations and notes on the terms used in the Framework
and/or emerged from the findings. The summary could also be used as basis for further research in
relation to change management and governance for adoption of the new technologies or processes
etc.

To facilitate the ease of tracing, the terms in the summary are listed in line with the sequence of
the Case Study covered in paragraphs under 5.10. Reference to notes or explanations described in
other paragraphs are also added as supplements and marked with a prefix of “*” where appropriate.

Reference Terms Definition/ Notes

Paragraph 5.10.3.1; | Force Effect “Force Effect” refers to the nature of the forces
Figure 5-23 Case |m_p(_)sed by the_ change fac.tor, ie. is it a force
driving towards implementation (D), or restraining

Study - Summary of : . :
Computed Net Force (R) from changes. Each of them is assigned with
pu the “Force Value”. For the purpose of calculating

Effect the net effects, a positive (+ve) value is assigned to
driving forces, and a negative (-ve) value is
assigned to restraining forces.

*Page 142, Force Value “Force Value” is the magnitude of force, in terms

of numeric values, assigned to the “Force Effect”
imposed by the change factor. A scale of 0 to 5 is
used to represent the strength of magnitudes as
follows:

Figure 5-18 Sample
entries and output in
Sectors D4, D5 and

D6

0 = none/ not applicable;
1 = very weak;

2 = weak;
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3 = strong;
4 = very strong;
5 = dominating.

Paragraph 5.10.3.1;

Figure 5-23 Case
Study - Summary of
Computed Net Force
Effect

*Page 146, Figure
5-20 Sample
Summary of
Computed Forces

Net Force Effect

The “Net Force Effect” is the net total of the values
of all the “Net Force” for the change factors in the
category. It could be defined as the result of
subtracting the total value of the force restraining
change implementation from the driving forces
pushing forwards to implement the changes, i.e.:

Value of Net Force Effect =
Value of Driving Force —Value of Restraining Force

After the subtraction, if the “Net Force Effect” is a
positive value, it would indicate that there are
driving forces pushing forwards to implement the
changes, thus facilitating achievement of target
changes to be implemented.

Conversely, a negative “Net Force Effect” would
indicate that there are forces resisting the change
implementation, acting as “restraining” forces from
implementation of the targeted changes.

Current Net
Force Effect and
Target Net Force
Effect

“Current Net Force Effect” means the net force
imposed by the change factors at the present
situation. “Target Net Force Effect” refers to the
anticipated net force that would be imposed by the
change factor after reaching the targeted
achievements.

Relative Ratio

This is the ratio of the Net Forces of a Category of
change factors when compared with the others. It is
calculated as follows:

Relative ratio = Value of Net Force of the
particular Category = Value of the smallest Net
Force amongst all categories

Absolute value of the Net Force values would be
used. The objective is to show the relative
weighting and thus the importance of each of the
categories. The “Relative Ratio” for the Category
with the smallest value of Net Force would be 1.00,
while the ratio of those with higher value of Net
Force would be larger than 1.00.
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Users might review if the calculated “Relative
Ratio” of each of the categories is appropriate for
use for their organisation. Where necessary, they
might apply the “Influencing Power Adjustment” to
work out the adjusted ratio and the adjusted “Net
Force Effect” of the category in concern.

Paragraph 5.10.3.2; | “Relative Different person or organisations might treat each
Figure 5-24 Relative | Influence Power | of them differently and place dissimilar weightings.
Influence Power Adjustment” Instead of adopting the calculated “Relative Ratio”,
Adjustment - users might base on their requirement to adjust the
Reference Factors; weighting of each of the Category of Change
and Factors.
Efggiii-jr?tzggme These “Relative Influ_ence Power Adjustment
Relative Influence Factors” are expressed in terms of percentages for
Power of Eactors users to apply as adjustments to the value of “Net
calculations Force Effects”. Applying an adjustment factor of
larger than 100% to the original “Relative Ratio” of
*Page 116 a Category of Change Factors would raise its ratio
' and thus increase the value of its “Net Force
Paragraph 4.12.7 , .
The Power of Ef_fect . Conversely, the application of an
Influence adjustment factor smaller than 100% would lower
the ratio and the “Net Force Effect”. Users may
adopt 100% as the adjustment factor if no
*Page 147, Figure adjustment is required.
5-21 Sample of
Adjusted Net Force
Effects
“Page 117, “Influence These are figured sample factors for references by
Table 4-15 Relative | power the users. They are computed percentages based on
Adjustment” — the results from the researcher’s surveys. Users of
Reference the Change Management Framework (CMF) are
factors informed that these are merely for use as reference

only and need not be followed. Instead, they shall
review the actual situations, including the
requirements, constraints etc and assign appropriate
factors to each of the categories.

Figure 5-26
Influence Power
Adjustment and
Adjusted Net Force
Effect

Adjusted Net
Force Effects

The “Adjusted Net Force Effects” are the product
of “Net Force Effects” and the “Influence Power
Adjustment” factors input by the user. These
adjusted force effects would be used to facilitate
planning and allocation of resources for change
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*Page 116, implementations, taking into account of the user’s
Paragraph 4.12.7 desired adjustment.

The Power of
Influence

“Page 145,
Paragraph 5.9.5
Influence Factor
Adjustment

5.12 Extended application of the Case Study Results

Originally, after completion of the above, the intended processes of the case study have been fully
completed. As this is the first time the Framework is being used, there is no previous application
result, thus the related processes in Sector S7 and S8 for Comparison Assessment with previous
applications could not be dealt with.

However, for test running of the comparison capability, based on the advice given by the case
study participant, estimated Net Force Effects in a year before the case study, that is in December
2020, have been prepared and input into the Framework. The outcomes are shown in Figure 5-27
below.

asat Dec 2020
Influential Power .
Net Force Effect Adjustments to Force Adjusted Net Force Effect
Current Target Effects Current Target
Net Force relative | Net Force | relative Force relative Force relative
Effect ratio Effect ratio For Current|For Target Effect ratio Effect ratio
Category 1 - Strategy 1.00 0.50 27.00 2.70 225% 225% 2.25 0.52 60.80 6.08
Category 2 - Locality 1.00 0.50 19.00 1.90 267% 267% 2.67 0.62 50.70 5.07
Category 3 - Affordability 5.00 2.50 10.00 1.00 100% 100% 5.00 1.15 10.00 1.00
Category 4 - Manageability -10.00 5.00 18.00 1.80 217% 217% -21.70 5.00 39.10 391
Category 5 - External Propensit 4.00 2.00 13.00 1.30 167% 167% 6.68 154 21.70 217
Total Net Force| 1.00 87.00 -5.10 182.30
Minimum Force Magnitude 10.00 10.00 21.70 10.00

Figure 5-27 Estimated Net Forces in earlier applications

From the above, it could be observed that after applying of the influence power adjustment, it is
found that the Force Effect imposed in December 2020 would be of Restraining nature as it is a
negative value. Before applying the adjustment, the Net Force Effect is positive and would be
interpreted as a Driving Force.

Data in the above Figure 5-27 has been used as the basis for comparison with those in December
2021. The results are shown in Figure 5-28 below:
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Comparison Assessments with previous application

Net Force Effect Comparisons Difference in Influential Adjusted Force Effect Comparisons
Current Target Power Adjustments Current Target
Change in
Change in Net Net Force Net Force Net Force
Force Effect Effect For Current|For Target Effect Effect
Category 1 - Strategy 22.0 0.0 0% 0% 49.5 0.0
Category 2 - Locality 6.0 0.0 0% 0% 16.0 0.0
Category 3 - Affordability 1.0 0.0 0% 0% 1.0 0.0
Category 4 - Manageability 8.0 0.0 0% 0% 174 0.0
Category 5 - External Propensit 6.0 0.0 0% 0% 10.0 0.0
Overall total 43.0 0.0 93.9 0.0
4300%  Additionin| (0  Addition in -18419% Reduction 0%  Addition in
Driving Driving in Driving
Force Force restraining Force
force

Figure 5-28 Comparison Assessments with previous application

It could be observed that based on the estimates, there has been much effort made in achieving the
targets. For the current Net Force Effects, the Force Effects for all categories have been have
increased. In particular, the one for Category 1 — Strategy has increased by 22, and 49.5 after
adjustment for the influence power. This increase has contributed the most to the overall total.
Before adjustments, the overall total has been increased by 4300%, because the added Total Force
effect is 43 while that in Dec 2021 was only 1.

Regarding the comparisons of the adjusted Force Effect, it could be noted that the compared output
of 1841% is labelled as a negative value. This is because in Dec 2021, the base value of the Total
Net Force is a negative value. For this observation, a note is added besides this result to clarify that
it is in fact a reduction in restraining force, a de facto improvement.

With such extended application, a complete run through of the entire Change Management
Framework has been completed and that the Case Study exercise is also completed.

5.13 Reflection

The long journey in literature review, secondary research and primary research, and the
complicated and complex project activities, have been completed. Having said so, | would foresee
that there are still opportunities for further research in related areas that would result in more
contributions to the construction industry. Suggestions on possible future research, together with
the conclusions, recommendations and learning outcomes of the project would be covered in the
next chapter.
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Chapter 6 Conclusion, Future Research and Reflection

6.1 The Completed Tasks
The objective of this research project is to review the effects and consequence of the benefits and
barriers of BIM implementations, and to examine if the extent of these effects could be
strengthened, alleviated or eliminated in order to achieve effective and efficient BIM
implementations. The following is an account of what have been done in this research project in
order to achieve the objective.

6.1.1 Review on factors influencing Building Information Modelling (BIM)
implementation

On the part of “effects and consequence of the benefits and barriers”, both technological factors

and non-technological factors that would have influence on management of changes for BIM

implementations have been studied and analysed. In order to conduct more in-depth analysis for

revealing the impacts of the change factors, the factors have been separated into four segments,

namely “Subject Substance”, “Subject Attribute”, “Object Substance” and “Change imposed”.

After application of such segment separation processes, the change factor components could be
identified in a clearer manner. As an example, based on analysis of the missions and visions
statements of 144 BIM related organisations, it is found that there are 94 Object Substances.
However, only five of them are the common one. Based on this finding, it could be concluded that
at this stage, in line with these organisations’ current vision for future goals, there are five Object
Substances commonly considered in the changes for BIM implementations. The reflection for this
particular process is that a rich description of the data set would be able to provide clearer and
thorough understanding of the predominant, important elements of the factors to be considered for
implementation.

Detailed findings of the above processes are reported in Chapter 4. The concepts and principles
about the non-technical factors learned from studies of change theories and models, etc., together
with the researcher’s own experience and knowledge, have formed sound basis for the primary
research and used as basis for the secondary research including the establishment of the interview
questions and guidance notes. Altogether twelve experts in the construction industry have been
interviewed. Their responses are analysed in accordance with the Theme Analysis procedures.
Finally, a set of five major themes is established in categorizing the 21 theme codes obtained from
coding of the interviewees’ responses. Detailed report on the processes and findings from the
theme analysis are covered in Chapter 4, paragraph 4.9 to 4.12. After this, the first part of the
objective regarding reviews of the factors is completed.

6.1.2 Establishment of the Change Management Framework

Regarding the part on achieving effective and efficient BIM implementation, the approach adopted
is to take into consideration the findings from the research as mentioned above, and then to
conclude, formulate and recommend a way forward with the Change Management Framework.
The objectives are to facilitate practitioners on the right path to alleviate the adverse effect of the
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barriers or problems, and to effectively manage the changes so as to ensure effective and efficient
BIM implementation processes. In effect, achieve most of the BIM potential benefits eventually.

Prior to establishment of the Change Management Framework, the findings from the research have
been further analysed to reveal the inter-relationships amongst the environments of persons,
organisations, local communities, external and other communities. The analysis reveals the
complications of the cultural issues, the varied nature of influencing forces being imposed amongst
the different entities, and the complexity of the compositions of the organisations in the
construction industry. As a result, it is found that the interrelationship between change factors, and
the pattern, nature, magnitude and effect of the influencing power amongst organisations would
not be the same but different from each other without any definable pattern. It is considered that
the establishment of a standardised measurement of the level of driving or restraining forces being
imposed or received by the parties would not be feasible and in fact would not be realistic or
practical for use, even if it is developed.

To have this issue addressed in a satisfactory manner, the approach adopted is that, instead of
attempting to establish a comprehensive framework covering all the requirements by all different
persons or organisations, a structured framework for guiding and leading the users to review and
plan for appropriate actions should be established. Along the line of this approach, the Framework
is established with a concentration on the part on review and assessment, leaving the users to
review their own conditions and requirements to develop the action plans that they consider
appropriate. The rationales behind, the framework design development processes, compositions of
the framework, and detailed application procedures in using the framework aided with figured
examples for illustrating the input and output processes, are reported in Chapter 5, paragraph 5.9.

6.1.3 Case Study

After completion of the Change Management Framework, a case study with the objective to trial
run the Framework and to obtain results for exploration and provision of further information for
future research or application of the framework is conducted. A report of the case study featuring
the results and notes on indications has been covered in Chapter 5, paragraph 5.10.

6.2 Conclusion

As indicated from the above reports, it could be concluded that all the proposed tasks have been
completed and reported in the earlier chapters. Below are notes on how the objectives of the
research project (as listed in Chapter 1, paragraph 1.5) have been achieved by these works done:

Objective 1 - to review and identify the underlying barriers in BIM implementation that have
been in existence, and those newly arisen after the mandate of BIM use by the Hong Kong
Government: the review and identifications have been firstly covered in the secondary research,
and then further examined and analysed in the primary research on mission and vision analysis and
interviews. The findings have been consolidated as the major change factors and proposed targets
to be achieved for implementation and incorporated as part of the Change Management Framework.

Objective 2 - to review and evaluate the rationale behind of the existence and the impacts of
such barriers on the BIM implementation processes and Objective 3 - to review and analyze
practical problems and influencing factors that would also have effect on successful BIM

Page 158



implementation processes: the interlinks and relationships of the various entities have been
revealed and analysed with the underlying concept of Knowledge Cultures. Using the Force Field
theory as the basis, the influences on change implementations being imposed by different entities
are expressed as Driving or Restraining Forces. These have been incorporated as part of the Change
Management Framework to facilitate assessment of the impacts.

Objective 4 - to review other non-technical factors such as cultural and organisational
developments etc. and the theories and concepts behind that would need to be considered in
managing the changes imposed from BIM implementations: these have also been covered in
both the secondary and primary research. The non-technical factors identified have also been taken
into consideration and incorporated as part of the Change Management Framework.

Overall Objective: Taking into consideration the results of the above, to conclude, formulate
and recommend the way forward in a change management framework with the objective to
alleviate the adverse effect of the barriers or problems, to effectively manage the changes so
as to ensure effective and efficient BIM implementation processes with implied potential
benefits: the Change Management Framework that has been established and a case study with a
trial run of the Framework has been conducted. The outcome of the case study proves that the
Framework is ready for being used would provide a structured approach for the users to assess the
force effects being imposed on the change in BIM implementation processes, as well as to facilitate
the users to plan for the targets to be achieved and enabling them to review and reassess for
necessary adjustments in later stages.

To sum up, all the research objectives have been achieved satisfactorily.

6.3 The Contributions

The major contribution of this research project would be the development of the structured
approach for identification and analysis of change factors. With this approach and the application
of force effects on influence powers being imposed by the various factors, the source, nature and
impact of the change factors could be identified. Such an all-rounded analysis and identification
of change factors are essential for effective BIM implementation processes. Due to the complexity
nature of the construction industry, however, identification of such factors was difficult and could
not be conducted effectively.

Furthermore, unlike other changes on adoption of new technology or processes, the processes for
Building Information Modelling adoption need to be done not only by each individual person or
individual organisation but also by concerted effort involving organisation, disciplines, and parties
with work relationship. Furthermore, the influences on the pace and outcome of the
implementation are affected by external entities. The extent of such influencing parties even
extends to entities without any direct work relationship. Efficient and effective implementation
for Building Information Modelling adoption could only be well managed if equipped with a clear
all-rounded knowledge in the change factors. The findings of this research project and the
established Change Management Framework would enable the achievements of all these
requirements.

For the identification and analysis of change factors, the segment breakdown approach developed
for this research project for change factor analysis has been used. The results have proven the
capability of this methodology to create clarity for researchers in the course of identifying the
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objects (Object Substances) to be changed. Setting targets to be achieved is one of the primary
major task elements for any intended change. With such clarification of the object to be changed,
coupled with the theme analysis that has been carried out, a clearer path for the target setting is
provided. Another identified segment of the change factors, the Subject Substance (SS), has also
demonstrated their powerful strength in identification of the Theme Factors and thus facilitates
completion of the Change Management Framework establishment.

The Culture Knowledge Model studied has given me an in-depth insight in categorising knowledge
and the relationships amongst each of them. After taking into account of the sector settings
suggested by this model, and incorporation with the related scope, extent and nature of the Subject
Substances of the change factors, the inter-relationships amongst the various sectors imposing
influences on change implementations is portrayed. The outcome of the portrayed compositions of
all the possible relationships regarding influences are even more complicated than the Culture
Knowledge Model. With the aid of the Subject Substances identified from the change factor
analysis, appropriate grouping of the entities with similar pattern and nature of influencing forces
could be set up.

However, despite the provision of the successful Subject Substances identification and clearer
portrayed interrelationships, the reality is that the compositions of the organisations in the
construction industry are complex and complicated and that the interrelationship, pattern, nature,
magnitude and effect of the influencing power amongst organisations are different from each other,
leading to the difficulty, making it almost impossible to establish a standardised measurement of
the level of driving or restraining forces being imposed to or received by individual person or
organisation.

After reviews of the various models and theories, viz. Force Field Model, the theories of
disciplinarity, multidisciplinarity, interdisciplinarity and transdisciplinarity, and emergent
approach, I gather that it would not be realistic to develop a comprehensive and holistic framework
to be adopted by all different organisations or personnel, each at different levels with different
responsibilities or status. Instead, a practical approach should be adopted. The practical approach
adopted is to encapsulate the findings from the research, supplemented with the researcher’s own
knowledge in the field, and then establish a structured framework for guiding and leading the
Framework users to review and plan for appropriate actions. In this regard, in line with the
“APDRA” (Assess- Plan — Do — Reassess — Act/Adjust) cycle defined for this research project,
the functions of the proposed Framework concentrate on the part on review and assessment,
leaving the users to review and develop the action plans that they consider to be appropriate.

The adoption of the practical approach has enabled successful completion of the Framework and
achievement of the intended objective in concluding the results of the findings of the research and
has also made the Framework practical for use. Also, with the aid of the structured configuration
of the Framework and its assessment capabilities, the targets to be achieved for effective and
efficient BIM implementation could be set, and appropriate assessments of the achievements could
be devised. It is perceived that after application of the Framework, the processes for achieving
successful BIM implementation and maximising the potential benefits after adoption of BIM could
be improved. In short, the objectives of the research project have been achieved and that the
targeted contributions to the construction industry have also been realised. Furthermore,
applications of the “APDRA” processes and the Change Management Framework would not be
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confined to BIM adoptions only but could also be used as the basis for management of other
changes. Similar to BIM, the framework could be used as a platform for adopting new technologies
or processes, such as Modular Integrated Construction (MiC), Digital Twins, Internet of Things
(10T), Internet of Everything (IoE), Building Operations Optimization (BOO), Information and
Communications Technology (ICT), or even Artificial Intelligence (Al), Block Chain, etc.

Another contribution of the Framework would be its capability to blend the technological and non-
technological factors. Since the Framework users would mainly be people dealing with “technical”
tasks, their concern and requirements on technical aspects must be covered. However, if only the
technical issues are resolved, still the changes could not be implemented effectively. Deal
consideration of non-technical issues have to be taken. Both types of issues have been incorporated
in the Framework for users to review, assess, plan and take appropriate actions. With this dual
mode and comprehensive consideration, the Framework would enable the users to implement the
change for the adoption of BIM, or other new technologies or processes, in an effective and
efficient manner.

6.4 Limitations and Future Research

Within any research project there will always be limitations. For this research project, the scope of
investigation and analysis in the context of change management is mainly localized. Some of the
factors and environments beyond Hong Kong with related impacts or influences have also been
addressed briefly. The context of the study is therefore mainly local and it is expected that through
the application of the Framework in other geographical regions with different conditions or
environments, more external factors and influencing forces could be revealed.

Furthermore, given the varied nature and conditions of the requirements, resources and in
particular the intended targets, straight comparisons of the assessment results for different persons
or organisations obtained from the Framework would pose a risk. The Framework is therefore, at
this stage, appropriate for being applied for the same person, or persons within the same
organisation only. The assessments from the Framework would be applicable for benchmarking
the achievements of an individual or organisation, but not for benchmarking amongst different
parties.

For future research, the Framework established in this research project could form a good
foundation to be extended for making comparisons cross organisations or regions. This would
require more substantial research on the major factors in a global manner for incorporation in the
framework as enrichment. After that, the extended Framework could be used for more extensive
case studies to derive results in forming a larger dataset. Such database could be analysed with the
objective to formulate appropriate benchmark indices. These benchmark indices would line up the
assessment results to a well-balanced platform for fair and meaningful comparisons, thus
facilitating world-wide change implementations for Building Information Modelling adoption.

6.5 Reflection
Many reflections have already been incorporated in previous chapters, alongside with the
developments at the various stages. This would be the final and concluding one.

This research project, to me is not only a research or personal development journey but a project
with the most hardship but also with the largest reward that | have ever had in my professional life.
For the research project, I have to learn and to follow requirements in the academic path and change
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substantially the normal but proven to be successful approaches in handling and solving tasks in
practice. This change is extremely difficult for a practitioner, in particular a person who has been
buried in practical works for so many years. However, the research processes have directed me to
a new path of reviewing, exploring and investigating the knowledge areas in a much deeper and
wider extent. Coupled with this newly learned knowledge, the research project gives me the
opportunity to use my experience and knowledge to realise my intended contribution to the
construction industry.

After completion of the research processes, | find myself getting closer to the solutions of the
challenges, much better equipped and have more confidence to continue in promoting change, not
only for adoption of Building Information Modelling, but also other technological and non-
technological aspects in the construction industry, regardless of its complex environment and
complicated nature.

In the journey of the Doctorate of Professional Studies programme, | discover that the reflections
I have presented are not only useful in doing the research but also applicable in bettering my daily
works. For example, when there are resistances from people in change implementations for
adopting newly established procedures, instead of requesting them for adoption strictly, 1 would
firstly carry out a comprehensive review and analysis of the change factors, including those related
to both technical and non-technical aspects. By doing this, | would be able to have a comprehensive
view of the “Subject Substances”, including their properties, that causing the influence. More
importantly, after such change factor analysis, I would be able to identify the “Object Substance”
being influenced, how they are being influenced, and what are the other “Subject Substance” that
causing influences, etc. These would not only enable planning and establishment of pathways for
effective change implementation, but also facilitate preparation of guidelines and procedures to
assist the people affected in adopting the changes.

In conclusion, the process of studying and researching, as a professional worker and a student in
the University, has offered me a platform to increase my insights both in the academic as well as
the professional world. I now feel that | respect my co-workers and colleagues more as professional
entities, as well as individuals with distinct preferences and ways of working. This, in turn has
made me evaluate my work’s issues not as paradoxes but as challenges that require cooperation,
productive partnerships, and the acquisition of solutions. | therefore feel more wholesome as a
professional and individual.
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Appendix 1: Information Inadequacy — The Intractable and Untied Knot

This appendix mainly covers extracts of my presentations related to information, such as its nature,
the causes and rationale behind the information losses etc. While these issues ought to be and have
been taken into consideration in the development of the change management framework, for some
of the readers or framework users, these details might be found to be too complicated. For clarity,
these extracts are separately included as an appendix so that readers might choose to skip them or
read them in-depth later.

Information Losses Categories

In the asset life cycle, there would be different types of information losses but could be categorised
under the following:

¢ Inadequate: the information provided are incomplete, not fulfilling all the requirements of
the recipients

¢ Not the required one: the information provided are only useful to some of the parties but
not all

¢ Not updated: information provided is not updated according to the revisions made

e Not linked to the right item: this differ from the non-updating issue as the information
provided might be correct and updated but not for the appropriate item, e.g. the
specification provided for window type A is actually for window type B

e Blocked: the information is not transmitted to the recipient properly, or not in a timely
manner

Figure 6-1 would help to summarise the information loss problems mentioned above:

Information Flow problem

DESIGN TENDER CONSTRUCT | OPERATE
Information Flow

Inadequate ?
Inadequate ?
[ Not the
Not the required
required one?
one?

Inadequate ?

a
not updated?
not updated?

not updated?

=not linked to
=not linked to the right item?
%not linked to the right item?

he right item?

Figure 6-1 Information Flow Problem
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Information Gaps

As a result, there are gaps in information at each of the stages, resulting in wider and wider gaps
in the “required” realm and the reality realm with provided/received information:

Information Gaps

DESIGN TENDER CONSTRUCT
Information Flow

Figure 6-2 Information Gaps in Asset Life Cycle

It is anticipated should the “Information Gap” be closed or reduced, there would be consequent
savings in terms of cost and time.

While there is no actual supporting data that could be quoted for the actual savings obtained from
closing the gap, the following could be used as a basis for the anticipated benefits, based on the
projects that I have handled:

Cost: in general, an allowance of 5% of the works value would be made as contingency to cater
for variations and works due to unforeseen site conditions etc. If 20% of this allowance could be
saved due to a closed/reduced information gap, the amount would be at 5% x 20% = 1% saved.
The saving for the work | have handled would already be HK$11,000 million x1% =
HK$110 million, i.e. about £11 million, or USD14 million.

In terms of time, based on a normal life cycle of 6 years per capital project and 6 months for each
alterations and additions projects, the total duration of the works | have handled is 864 months (12
capital projects x 6 years x 12 months) + 2,100 months (350 alterations project x 6 months) = 2,964
months. Based on the sane saving of 1% as mentioned about, the time saved for the projects | have
handled would be around 30 months!

The above figures might not sound substantial but should the anticipated saving of 1% be applied
to the annual construction value of $147,000 million in Hong Kong in the past four years, as
mentioned in Chapter 1: Project Introduction, Background and Context above, the saving in terms
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of cost would become HK$1,470 per annum (i.e., about £147 million, or USD 188 million per
annum).

Based on the average cost of HK$600 million per project, the number of projects per annum would
be $147,000 million + $600 million = 245 projects. The time involved would be 245 projects x 6
years x 12 months = 17,640 months. The 1% saving would be 176 months of project delivery time.
Note that this would be a saving annually!

Therefore, the benefits for the gap closing would be quite a substantial one in terms of both cost
and time!

The opportunity for enabling gap closing

In line with the introduction of Building Information Modelling (BIM) concept, models in object
types, of three-dimensional nature, would be produced. As each of the objects would has its own
identity, and could be embedded with its own properties, the information provided would not be
lost and could be easily retrieved correctly. Information changes due to any amendment or updating
of the model could be updated immediately and shared/used by all the parties at the same time,
without any time lag.

This above could be further illustrated by the history of the software Revit, which is presently the
most dominating software for preparing BIM models:

“From the outset, Revit was intended to allow architects and other building professionals to design
and document a building by creating a parametric three-dimensional model that included both the
geometry and non-geometric design and construction information.... The ease of making changes
inspired the name Revit, a contraction of Revise-Instantly.”

Source : https://en.wikipedia.org/wiki/Autodesk Revit#History

So, “Revit” = “Revise Instantly”, so that all the necessary revision would be done simultaneously,
eliminating the risk of errors due to non-updating.

On the other hand, should there be any inadequacy or inaccuracy in the information provided, the
users could trace them easily, channel the findings to the providers and request for rectification.
In this regard, the information gap issue could hopefully be closed.
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Information Gaps

DESIGN TENDER

While it is difficult, if not impossible, to have the dream in closing the information gap to become
true, the necessity is there to have it realised. In the capacity of a professional member in the
construction industry with most of my duties in handling information and the responsibility in
ensure projects with good time, cost and quality, the dream is in fact not only a personal wish, but
a kind of obligation to the industry as a whole.

Page 174



Appendix 2 : List of candidate’s professional qualifications, major committee/
office holdings, contributions and presentations

Name: Low, Hon Wah
Student I1D: M00461240

Professional Qualifications

MHKIBIM  Professional Member of the Hong Kong Institute of Building Information
Modelling 2018

MbSHK Founding Member and Member of buildingSMART Hong Kong (bSHK)
since 2013

F.PFM Fellow Member of the Hong Kong Institute of Facility Management since
2002

MHKCS Corporate Member of the Hong Kong Computer Society since 1996

FRICS Fellow of the Royal Institution of Chartered Surveyors, RICS, Fellow since
1999, Professional Member since 1984

FHKIS Fellow of the Hong Kong Institute of Surveyors, HKIS, Fellow since 1999,
Professional Member since 1985

RPS(QS/PFM) Registered Professional Surveyor (Quantity Surveying, Property and
Facility Management), under the Surveyors Registration Ordinance (Cap. 417)

Major Committee/ Office Holdings

Council Member of the Quantity Surveyor Division, the Hong Kong Institute of Surveyors, 1998
and 1999;

Council Member of the Hong Kong Institute of Facility Management from 2004 to 2011, Hon
Secretary (2011/12), Vice-President (2012/13)

Founding member and Hon Secretary of buildingSMART Hong Kong (2012 to 2015), Executive
Committee member (2015/17, 2017/19)*

Chairman of the Education and Training Committee, buildingSMART Hong Kong (2013/15);
President, The Hong Kong Institute of Facility Management (2013/14 and 2014/15)

Director of Education and Membership, The Hong Kong Institute of Facility Management 2015/16,
2016/17, 2017/18#

Honorary President (External Operation), Committee of Facility Management, The Institute of
Certified Management Accountants Hong Kong Office, 2017/18%
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Vice Chair, Global BIM Centre of Excellence, Hong Kong, 2017/18*

(P B R R- P B 3E) B EBE K 2018/20 (Member of “Expert Think Tank of China
Construction”, News-China Property, China 2018/20)*

# denotes institutions that | would continue to serve in the coming years

Major Contributions to the Construction Profession

Visiting lecturer in the Department of Building and Real Estates and Department of Building
Services, The Hong Kong Polytechnic University for Building Information Modelling, contract
administration, Facility Management, Service Level Agreement, Quantity Surveying and
consultants employment/ management related subjects

Assessors of the Assessment of Professional Competence examinations for the Hong Kong
Institute of Surveyors, Royal Institution of Chartered Surveyors and Chartered Institute of Building

Founding member of the first overseas chapter of the International Facility Management
Association (IFMA) in 1992

Member of the organising panel for Excellence in Facility Management Award (EFMA), the Hong
Kong Institute of Facility Management, from 2012 to 2018

Advisory Panel Member, AutoDesk Hong Kong BIM Awards, from 2012 to 2015
Jury Panel Member, Green Building Award 2014

Academic Committee Member for Advanced Diploma/ Diploma in Facility and Property
Management, and Postgraduate Diploma in Facilities Management of the School of Professional
and Continuing Education (SPACE), University of Hong Kong, 2014/15, 2015/16, 2016/17 and
2017/18

Major BIM/EM related presentations

“BIM for FM — a Client’s Perspective” presented in the Hong Kong Institute of Facility
Management -PSDAS Conference, Hong Kong, May 2011

“Future Direction of Information Flow in BIM — Early Involvement and Standardisation of
Requirements by the FM Sector” presented in the Autodesk University China 2011 Conference,
Beijing, November 2011

Course organiser for Training Courses and Workshops for “Building Information Modeling (BIM)
in FM”, June 2011; “BIM in Works Procurement & Financial Management” in September and
November 2011

Review of Way forward for Facility Management — Building Information Modelling (BIM), Hong
Kong Institute of Facility Management (HKIFM) seminar, July 2012
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Information Flow in Facility Life Cycle — Review and Prospect, Key Note speech in buildlSMART
Forum, Korea, April 2013

BIM in FM Review and Foresight, visiting lecture for MSc in Facilities Management, Department
Building Services Engineering, The Hong Kong Polytechnic University, March 2014

Integrality and Synthesis of Information in BIM processes, Hong Kong Institute of Surveyors CPD
event, June 2014

Planning and implementing sustainable measures into the facility management, BEC Leadership
Networking Series, Business Environment Council, June 2014

BIM in FM and its future, Royal Institution of Chartered Surveyors Hong Kong Branch CPD event,
May 2015

BIM Implementation processes and barriers — in a client’s perspective, Global BIM &
Development Workshop Seminar 2015, Global BIM Centre of Excellence, September 2015

BIM Applications in Works Procurement and Financial Management, Comprehensive Certificate
Course on Management Accounting and Financial Management for FM Professionals, jointly
organized by the Institute of Certified Management Accountants (CMA) and HKIFM, March 2016

Data & Information Management for Infrastructure Asset Management, visiting lecture for MSc
in Engineering, Department of Civil Engineering, The University of Hong Kong, February 2016

Implications of developments in BIM on Infrastructure Asset Management, visiting lecture for
MSc in Engineering, Department of Civil Engineering, The University of Hong Kong, February
2016

BIM Implementation — processes, issues and way forward, Macau Institution of Engineers CPD
event, Macau, June 2016

Identification and management of changes in processes, procedures and systems resulted from
BIM implementation, Building Information Modelling (BIM) Implementation 2-Day Short Course,
jointly organized by University of Nottingham Malaysia and Global BIM Centre of Excellence,
Malaysia, May 2017

BIM and Facility Management, Comprehensive Certificate Course on Facility Maintenance &
Renovation for FM Professionals, HKIFM, June 2017

Tender Evaluation of Service Level Based Contracts, visiting lecture for MSc in Facility
Management offered by Department of Building Services Engineering, The Hong Kong
Polytechnic University, November 2017

Data & Information Management for Infrastructure Asset Management — BIM Applications &
Implications, visiting lecture for MSc in Engineering, Department of Civil Engineering, The
University of Hong Kong, February 2018

“Better Information Management for Costing”, joint paper with Lam OW et al., Eighth
International Conference on the Constructed Environment, Wayne State University, Detroit, USA,
May 2018
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Appendix 3: Listing of Major Projects Handled

The following is the list of the major projects handled during the later stage of my career, which
would illustrate the diversity, variety, complexity of works extent and nature covered.

Capital Development Projects
A total of 12 major capital projects have been handled, they are:

e Academic / Laboratory/ Office buildings: Phase 6, Phase 7 and Phase 8 Developments,
Innovation Tower, and Hong Kong Community College at Hunghom and West Kowloon,
altogether with a total gross floor area about 150,000 m2

e Domestic building: Student Hostels Phase 1, 2 and 3, and Senior Staff Quarter; total area
about 100,000 m2

e Industrial buildings: Industry Centre Redevelopment and Phase 4; total area about 30,000
m2

e Hotel: Hotel Icon, being part of the Redevelopment of Pak Sui Yuen Project; total area
about 18,000 m2

e Performing Arts buildings: Jockey Club Auditorium of about 6,000m2

Total and Averages of the Capital Projects

The total value of these projects account to HK$7,500 million, (i.e. about £750 million, or USD
960 million), with a total area of about 304,000 m2.

Average area per project is around 25,000 m2, with an average cost of HK$600 million (i.e. about
£60 million, or USD 77 million) per project.

Alterations and Additions projects

Every year, there have been many alterations, additions and improvement projects with value
ranged from HK$1 million to HK$30 million. Taking the global average of say $10 million per
project and 10 numbers per year, the total number of projects handled in the year from 1988 to
2018 would be about 350 numbers with the value over HK$3,500 million, i.e. about £350 million,
or USD 450 million.

Total Value of projects

The total value of works handled is therefore HK$11,000 million, i.e. about £1,000 million, or
USD 1,410 million.
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Appendix 4
Appendix 4 : Research Ethics form (REf)

Candidates

Your name Low, Hon Wah

Which programme (MProf or DProf) DProf

Your adviser’s name Dr Elda Nikolou-Walker
Date of submission December 2018

Date project commenced 1 January 2019
Declaration

| agree that the REf form attached has been completed accurately to the best of my knowledge at the
time.

Candidate SigNAtUIe .......eeeviciieee e Date vvveeeeiieeeet veeeeen,

| agree that the attached REf is accurate based on the evidence supplied by the
candidate.

AdViISer SIZNAtUIE........eeiiiiieee e e e e Date .coeeeeeeiiiees e
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Research Ethics form (REf)

If you place an “X” in any of the white boxes, please provide further information if it is not already

contained in your proposal. Please answer all of these questions.

Research Ethics form m

Has the draft project proposal and ethical considerations been
completed and submitted to the adviser?

Participant’s wellbeing

Does your proposed activity involve the participation of
human/sentient beings?

Have participants been given information about the aims,
procedure/processes and possible risks involved in easily
understood language?

Will any person’s position or treatment be in any way
prejudiced if they choose not to participate in the project?

Can participants freely withdraw from the project at any stage
without risk or harm of prejudice?

Have all necessary steps been taken to protect the privacy of
participants and the need for anonymity?

Will the project involve working with or studying minors
(under the age of 16 years)?

If Yes, will signed parental consent be obtained?

Have you considered the ethical implications of selecting data
and the obligations to accurately represent participants’
views?

Research methods

10

11

12

Are there any questions or procedures likely to be considered
in any way offensive or inappropriate?

Does your research involve access to confidential/personal
records?

If Yes have you sought permission from the individuals
concerned/ followed the protocols required.
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Research Ethics form

13 Have you made yourself aware of intellectual property issues | X
regarding any documents, materials you wish to use?
X
14 Have you clarified with participants the ownership of data?
15 Is there provision for the safekeeping of written data and X
video/audio recordings of participants?
Are there safekeeping strategies for electronic data and X
16 correspondence. Refer to the Data Protection Act on keeping
personal information on computers.
If any specialised instruments, for example psychometric X
17 instruments are to be employed, will their use be controlled
and supervised by a qualified practitioner, such as a
psychologist?
Effects/Impact
Have you explored the impact of change that may result in X
18 your project activity on any participants/people/sentients
involved directly or indirectly in the project?
19 If applicable is there provision for debriefing participants after | X
the intervention or project?
20 Have you engaged with your sponsor/employer about any X
ethics relating to how this research will be used?
Ethical approval from other bodies
21 Does your project require ethical approval from another X
body?
X
22 If Yes have the proper approval documents been attached?
General
Is there any ethical issue/potential issue you have/may have X
23 difficulty managing on which you would like more input?
If Yes please attach a summary
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Appendix 5 : Raw data and initial Change Factor Components

The data and the base abstract of the components as conducted in Phases 1 and 2 of Theme Analysis:

Initial Component Segments

project quality,
productivity, and
efficiency.

productivity,
and efficiency.

Context Reference Subject Subject Object Change on
Substance | Attribute | Substance Object
(SS) (SA) (09) Substance

(OC)

Allow the checking | (Abolghasemzadeh, | BIM. adoption. checking of allowed.

of architectural 2013) design against

design of buildings sustainability.

from the

sustainability point

of view.

Support (Aibinu and BIM. adoption. collaboration. supported.

collaboration and Venkatesh, 2014)

ease procurement

relationships

and ease Aibunu and BIM. adoption. procurement eased.

procurement Venkatesh, 2014 relationship.

relationships.

Facilitate support Aibunu and BIM. adoption. project-related supported and

and improve Venkatesh, 2014 decision- improved.

project-related making.

decision-making.

Enhance innovation | Aibunu and BIM. adoption. innovation enhanced.

capabilities Venkatesh, 2014 capabilities.

Encourage the use Aibunu and BIM. adoption. new encouraged.

of new construction | Venkatesh, 2014 construction

methods. methods.

Emulation of (Akinade et al., BIM. adoption. | simulation of enabled.

building 2015) building

performance performance.

enabled.

Simulation of Akinada et al., BIM. adoption. Simulation of enabled.

energy usage 2015 energy usage.

enabled.

Enhance overall (Akula et al., 2013) | BIM. integration. | project quality, | enhanced.
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Initial Component Segments

Context Reference Subject Subject Obiject Change on
Substance | Attribute | Substance Object
(SS) (SA) (09) Substance
(OC)
Reduce safety risks | Akulaetal., 2013 BIM. adoption. | safety risks. reduced.
Enhance project Akula et al., 2013 BIM. adoption. project safety enhanced.
safety and health and health
performance. performance.
Facilitate the (Antén and Diaz, BIM. adoption. selection of facilitated.
selection of 2014) sustainable
sustainable materials and
materials and systems for
systems for projects.
projects.
Higher capacity for | Anton and Diaz, BIM. adoption. | sustainability increased.
accommodating the | 2014 capacity.
three pillars of
sustainability
Sharing information | (Arayici, 2015) sharing project enhanced.
will provide some information. understanding.
direct valuable
benefits for the
client, specifically
full project
understanding
Ease the integration | (Autodesk, 2010) BIM. adoption. integration of eased.
of sustainability sustainability
strategies with strategies with
business planning. business
planning.
| energy efficiency. | Autodesk, 2010 BIM. adoption. energy improved.
efficiency.
Improve resource Autodesk, 2010 BIM. adoption. resource improved.
management. management.
Reduce Autodesk, 2010 BIM. adoption. | environmental reduced.
environmental impact.
impact.
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Initial Component Segments

Context Reference Subject Subject Obiject Change on
Substance | Attribute | Substance Object
(SS) (SA) (09) Substance

(OC)

Facilitate the Autodesk, 2010 BIM. adoption. | selection of facilitated.

selection of sustainable

sustainable materials and

materials and systems for

systems for projects.

projects.

Real-time (Autodesk, 2011) BIM. adoption. design and earlier.

sustainable design analysis.

and analysis early in

the design phase.

Real-time Azhar, 2011 BIM. adoption. design and earlier.

sustainable design analysis.

and analysis early in (S Azhar, 2011)

the design phase.

Clients in particular | Azhar, 2011 BIM construction can achieve

can achieve worthy adoption. projects. high quality.

benefits on their

construction

projects by adopting

BIM as a process

and tool to guide

their delivery

process to higher

quality and

performance for a

whole building life

cycle

Enhance overall Azhar, 2011 BIM. integration. | project quality, enhanced.

project quality, productivity,

productivity, and and efficiency.

efficiency.

Schedule Azhar, 2011 BIM. integration. | delivery of on schedule.

compliance in the construction

delivery of projects.

construction

projects.
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Initial Component Segments

Context Reference Subject Subject Obiject Change on
Substance | Attribute | Substance Object
(SS) (SA) (09) Substance
(OC)
Improve the Azhar, 2011 BIM. adoption. project improved.
operations and infrastructure
maintenance operations and
(facility maintenance.
management) of
project
infrastructure.
Better design of Azhar, 2011 BIM. adoption. design of bettered.
products products.
facilitate multi- Azhar, 2011 BIM. adoption. multi-design facilitated.
design alternatives. alternatives.
Control of lifecycle | Azhar, 2011 BIM. adoption. lifecycle costs. controlled.
costs
Environmental data. | Azhar, 2011 BIM. adoption. environmental controlled.
data.
Facilitate accurate Azhar, 2011 BIM. adoption. | accurate facilitated.
geometrical geometrical
representations of a representations
building in an of a building in
integrated data an integrated
environment. data
environment.
Improve financial (BuySmart BIM. adoption. financial and improved.
and investment Network, 2007) investment
opportunities. opportunities.
Improve financial BuySmart
and investment Network, 2007
opportunities.
Enhance innovation | BuySmart BIM. adoption. innovation enhanced.
capabilities Network, 2007 capabilities.
Encourage the use BuySmart BIM. adoption. new encouraged.
of new construction | Network, 2007 construction
methods. methods.
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Initial Component Segments

Context Reference Subject Subject Obiject Change on

Substance | Attribute | Substance Object

(SS) (SA) (09) Substance

(OC)
Prevent and reduce | BuySmart BIM. adoption. materials reduced.
materials wastage Network, 2007 wastage.
Materials reuse and | BuySmart BIM. adoption. materials reuse | enabled.
recycling Network, 2007 and recycling.
Ensure materials BuySmart BIM. adoption. materials ensured.
efficiency Network, 2007 efficiency.
BIM adoption could | (Chan, 2014) Hong Kong takes the BIM adoption. could be
be fostered if the Government. | active role. fostered.
Government takes
the active role
Chen et al also view | Chen K., Lu W., AEC shows BIM hindered.
that BIM has been Peng Y., Zheng L., | industry. reluctance | implementation.
under aggressive Niu Y., 2017 to adopt
promotion by BIM.
governments
throughout the
world. However,
they also pointed
out that “By
contrast, the
Architecture,
Engineering, and
Construction (AEC)
industry shows
reluctance to adopt
BIM in its projects.”
Facilitate multi- (Construction BIM. adoption. multi-design facilitated.
design alternatives. | Users Roundtable, alternatives.
2010)

Better design of Construction Users | BIM. adoption. design of bettered.
products Roundtable, 2010 products.
Facilitate support Construction Users | BIM. adoption. project-related supported and
and improve Roundtable, 2010 decision- improved.
project-related making.
decision-making.
Predictive analysis | (Eastman, 2008) BIM. adoption. performance predictive.
of performance analysis.
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Initial Component Segments

Context Reference Subject Subject Obiject Change on
Substance | Attribute | Substance Object
(SS) (SA) (09) Substance

(OC)

(energy analysis,

code analysis).

Reduced claims or | Eastman, 2008 BIM. adoption. claims. reduced.

litigation risks.

Reduced claims or Eastman, 2008 BIM. adoption. litigation. reduced.

litigation risks.

Better design of Eastman, 2008 BIM. adoption. design of bettered.

products products.

facilitate multi- Eastman, 2008 BIM. adoption. multi-design facilitated.

design alternatives. alternatives.

Enhance overall (Hanna, Boodai BIM. integration. | project quality, enhanced.

project quality, and Asmar, 2013) productivity,

productivity, and and efficiency.

efficiency.

Reduction in the Hanna, Boodai and | BIM. adoption. as-built reduced.

cost of as-built Asmar, 2013 drawings cost.

drawings.

Reduction in site- Hanna, Boodai and | BIM. adoption. site-based reduced.

based conflicts. Asmar, 2013 conflicts.

Prevent and reduce | Hanna, Boodai and | BIM. adoption. materials reduced.

materials wastage Asmar, 20132013 wastage.

materials reuse and | Hanna, Boodai and | BIM. adoption. materials reuse | enabled.

recycling Asmar, 2013 and recycling.

Ensure materials Hanna, Boodai and | BIM. adoption. materials ensured.

efficiency Asmar, 2013 efficiency.

Facilitate resources | (Hua, 2013) BIM. adoption. resources facilitated.

planning and planning and

allocation. allocation.

Increased building (Jones and BIM building. performance

performance and Bernatein, 2014) adoption. increased.

Quality
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Initial Component Segments

Context Reference Subject Subject Obiject Change on
Substance | Attribute | Substance Object
(SS) (SA) (09) Substance

(OC)

Earlier and more Jones and BIM design. earlier and

accurate Bernatein, 2014 adoption. more accurate

visualization of a visualization.

design

Generation of Jones and BIM 2D drawing more accurate

Accurate and Bernatein, 2014 adoption. generation. and

Consistent 2D consistent.

drawings at any

stage of the design

Earlier Jones and BIM multiple design | realise earlier.

collaboration of Bernatein, 2014 adoption. discipline

Multiple Design collaboration.

Disciplines

BIM will reduce Jones and design and improved. | waste. will be

waste (materials, Bernatein, 2014 construction reduced.

resources & Cost) processes.

through improved

designs and

construction

processes

Facilitate (Abdirad and BIM. adoption. domain facilitated.

integration with Pishdad-Bozorgi, knowledge

domain knowledge | 2014) integrations.

areas in project

management,

safety, sustainability

etc

The collaboration (Love etal., 2013) | collaboration. | increased. | client’s expand.

among stakeholders organisational

will expand the boundaries.

client’s

organisational

boundaries

Increased Love etal., 2013 client’s expanded. | project increased.

performance of the organisational performance.

project during boundaries.

different stages of
the life cycle
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Initial Component Segments

Context Reference Subject Subject Obiject Change on
Substance | Attribute | Substance Object
(SS) (SA) (09) Substance

(OC)

Ease the processto | (McGraw-Hill BIM. adoption. | obtain building | eased.

obtain building plan | Construction, plan approval

approvals and 2009) process.

construction

permits.

BIM visualization (Pittard and Sell, BIM better

to enable better 2016) visualization. understanding.

understanding of

design

Fewer problems Pittard & Sell 2016 | BIM construction reduced.

during construction adoption. document or

from deficient coordination

documents or problem.

coordination

More well-reasoned | Pittard & Sell 2016 | BIM analysis design. better

design due to BIM and reasoned.

analysis and simulation

simulation function.

Many of the parties | Pittard & Sell 2016 | parties in the | have BIM adoption has been

involved are still industry. doubtson | pace. sluggish.

finding their feet in benefit.

and industry where
BIM compliance
can bring great
rewards.

Many of the parties
involved are still
finding their feet in
and industry where
BIM compliance
can bring great
rewards.

Pittard & Sell 2016

Many of the parties
involved are still
finding their feet in
and industry where
BIM compliance

Pittard & Sell 2016
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Initial Component Segments

Context Reference Subject Subject Obiject Change on
Substance | Attribute | Substance Object
(SS) (SA) (09) Substance

(OC)

can bring great

rewards.

Increases firms’ (Rogers, 2016) BIM. adoption. capability in increase.

capability to comply complying

with prevailing statutory

statutory regulation.

regulations.

Facilitate building (Webster and BIM. adoption. retro fitting. facilitated.

layout flexibility Costello, 2005)

and retro fitting.

Facilitate building Webster and BIM. adoption. retro fitting. facilitated.

layout flexibility Costello, 2005

and retro fitting.

Facilitate sharing, (Wong et al., 2014) | BIM. adoption. project facilitated.

exchange, and information

management of sharing,

project information exchange and

and data. management.

Facilitate the (Wu and Issa, BIM. adoption. Green building facilitated.

implementation of 2013) principle and

green building practices

principles and
practices.

implementation.
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Appendix 6 : Results of the first round review and analysis

First Round Review and Analysis Results

Context Subject Subject Object Change on
Substance (SS) | Attribute Substance (OS) | Object
(SA) Substance
(oC
Allow the checking of BIM Model visualisation | checking of enabled
architectural design of capability design against
buildings from the sustainability
sustainability point of
view.
Support collaboration and | BIM process collaboration | ease in increased
ease procurement capability collaboration of
relationships works activities
and ease procurement BIM process integration ease in increased
relationships. capability procurement
Facilitate support and BIM Model visualisation | ease in project- | increased
improve project-related capability related decision-
decision-making. making
Enhance innovation BIM Model visualisation | innovative increased
capabilities capability proposal
capability
Encourage the use of new | BIM Model visualisation | use of new encouraged
construction methods. capability construction
methods
Emulation of building BIM Model visualisation | simulation of enabled
performance enabled. capability building
performance
Simulation of energy BIM Model visualisation | Simulation of enabled
usage enabled. capability energy usage
Enhance overall project BIM model integration works efficiency | enhanced
quality, productivity, and capability
efficiency.
Reduce safety risks BIM model visualisation | site safety risk reduced
capability
Enhance project safety and | BIM model visualisation | safety and health | enhanced
health performance. capability performance
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First Round Review and Analysis Results

Context Subject Subject Object Change on
Substance (SS) | Attribute Substance (OS) | Object
(SA) Substance
(OC
Facilitate the selection of | BIM process enhance selection of facilitated
sustainable materials and product sustainable
systems for projects. design materials
capability
Higher capacity for BIM process enhance sustainability increased
accommodating the three product capacity.
pillars of sustainability design
capability
Sharing information will BIM process sharing ease in enhanced
provide some direct information | understanding
valuable benefits for the capability project
client, specifically full requirements

project understanding

Ease the integration of BIM model integration implementation | facilitated
sustainability strategies capability of green
with business planning. principle and
practices
Improve energy efficiency. | BIM model visualisation | energy increased
capability efficiency
performance
Improve resource BIM process data resources improved
management. management | management
capability
Reduce environmental BIM Model visualisation | adverse impact | reduced
impact. capability on environment
Facilitate the selection of | BIM process enhance selection of facilitated
sustainable materials and product sustainable
systems for projects. design materials
capability
Real-time sustainable BIM Model visualisation | Timing for advanced
design and analysis early capability design analysis

in the design phase.
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First Round Review and Analysis Results

Context Subject Subject Object Change on
Substance (SS) | Attribute Substance (OS) | Object
(SA) Substance
(OC
Real-time sustainable BIM model visualisation | design and improved
design and analysis early capability construction
in the design phase. processes
Clients in particular can BIM process guidance construction raised
achieve worthy benefits on capability projects quality
their construction projects level
by adopting BIM as a
process and tool to guide
their delivery process to
higher quality and
performance for a whole
building life cycle
Enhance overall project BIM model integration project quality enhanced
quality, productivity, and capability
efficiency.
Schedule compliance in BIM model integration construction improved
the delivery of capability works timing
construction projects.
Improve the operations BIM process asset lifelong | operations and improved
and maintenance (facility coverage maintenance
management) of project performance
infrastructure.
Better design of products | BIM Model visualisation | product design | increased
capability performance
facilitate multi-design BIM Model visualisation | ease in increased
alternatives. capability proposing multi-
design
alternatives
Control of lifecycle costs | BIM process asset lifelong | control of improved
coverage lifecycle costs
Environmental data. BIM process asset lifelong | management of | improved

coverage

environmental
data
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First Round Review and Analysis Results

Context Subject Subject Object Change on
Substance (SS) | Attribute Substance (OS) | Object
(SA) Substance
(OC
Facilitate accurate BIM Model parameters data integration | facilitated
geometrical embedding
representations of a with objects
building in an integrated capability
data environment.
Improve financial and BIM Model visualisation | Analysis of improved
investment opportunities. capability financial and
investment
opportunities
Improve financial and
investment opportunities.
Enhance innovation BIM Model visualisation | innovative increased
capabilities capability proposal
capability
Encourage the use of new | BIM Model visualisation | use of new encouraged
construction methods. capability construction
methods
Prevent and reduce BIM model visualisation | wastage of reduced
materials wastage capability materials
materials reuse and BIM model visualisation | reuse and enabled
recycling capability recycling of
materials
ensure materials efficiency | BIM model visualisation | efficiency in ensured
capability materials usage
BIM adoption could be Government active role use adoption fostered
fostered if the Government taking

takes the active role
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First Round Review and Analysis Results

Context Subject Subject Object Change on
Substance (SS) | Attribute Substance (OS) | Object
(SA) Substance
(OC
Chen et al also view that AEC industry. resistance in | implementation | hindered.
BIM has been under adoption progress
aggressive promotion by
governments throughout
the world. However, they
also pointed out that “By
contrast, the Architecture,
Engineering, and
Construction (AEC)
industry shows reluctance
to adopt BIM in its
projects.”
facilitate multi-design BIM Model visualisation | ease in increased
alternatives. capability proposing multi-
design
alternatives
Better design of products | BIM Model visualisation | product design increased
capability performance
Facilitate support and BIM Model visualisation | ease in project- | increased
improve project-related capability related decision-
decision-making. making
Predictive analysis of BIM model visualisation | predictive enabled
performance (energy capability analysis
analysis, code analysis).
Reduced claims or BIM Model clash amount of reduced
litigation risks. detection contractual
capability claims
Reduced claims or BIM Model clash risk in litigation | reduced
litigation risks. detection
capability
Better design of products | BIM Model visualisation | product design increased
capability performance
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First Round Review and Analysis Results

Context Subject Subject Object Change on
Substance (SS) | Attribute Substance (OS) | Object
(SA) Substance
(OC
facilitate multi-design BIM Model visualisation | ease in increased
alternatives. capability proposing multi-
design
alternatives
Enhance overall project BIM model integration works enhanced
quality, productivity, and capability productivity
efficiency.
Reduction in the cost of BIM Model visualisation | cost for reduced
as-built drawings. capability preparing as
built drawings
Reduction in site-based BIM Model clash site based reduced
conflicts. detection conflicts
capability
Prevent and reduce BIM model visualisation | wastage of reduced
materials wastage capability materials
materials reuse and BIM model visualisation | reuse and enabled
recycling capability recycling of
materials
ensure materials efficiency | BIM model visualisation | efficiency in ensured
capability materials usage
Facilitate resources BIM Process asset lifelong | facilities improved
planning and allocation. coverage resources
planning
performance
Increased building BIM process integration building increased
performance and Quality capability performance
quality
Earlier and more accurate | BIM model visualisation | design accuracy | increased
visualization of a design capability
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First Round Review and Analysis Results

Context Subject Subject Object Change on
Substance (SS) | Attribute Substance (OS) | Object
(SA) Substance
(OC

Generation of Accurate 2D drawing for | obligatory implementation | hindered
and Consistent 2D approval process
drawings at any stage of
the design
Earlier collaboration of BIM process collaboration | multiple design | shortened
Multiple Design facilities discipline
Disciplines collaboration

process time
BIM will reduce waste BIM model visualisation | waste generation | reduced
(materials, resources & capability
cost) through improved
designs and construction
processes
Facilitate integration with | BIM process data domain facilitated
domain knowledge areas management | knowledge
in project management, capability integrations
safety, sustainability etc
the collaboration among BIM process collaboration | client’s expanded
stakeholders will expand capability organisational
the client’s organisational boundaries.
boundaries
increased performance of | BIM process collaboration | project raised
the project during different capability performance
stages of the life cycle level
Ease the process to obtain | BIM Model clash Ease in increased
building plan approvals detection obtaining
and construction permits. capability approvals
BIM visualization to BIM model visualization | ease in bettered
enable better capability understanding of

understanding of design

design
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First Round Review and Analysis Results

Context Subject Subject Object Change on
Substance (SS) | Attribute Substance (OS) | Object
(SA) Substance
(OC
Fewer problems during BIM process integration construction reduced
construction from deficient ability document or
documents or coordination coordination
problems
More well-reasoned design | BIM software analysis and | design reasoning | bettered
due to BIM analysis and simulation
simulation capability
many of the parties parties in the doubts on adoption pace sluggish
involved are still finding industry benefit
their feet in and industry
where BIM compliance
can bring great rewards
many of the parties
involved are still finding
their feet in and industry
where BIM compliance
can bring great rewards
many of the parties
involved are still finding
their feet in and industry
where BIM compliance
can bring great rewards
Increases firms’ capability | BIM Model clash capability in increased
to comply with prevailing detection complying
statutory regulations. capability prevailing
statutory
regulations
Facilitate building layout | BIM Model visualisation | flexibility in increased
flexibility and retro fitting. capability building layout
design
Facilitate building layout | BIM Model visualisation | flexibility in increased
flexibility and retro fitting. capability fitting out
design for
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First Round Review and Analysis Results

Context Subject Subject Object Change on
Substance (SS) | Attribute Substance (OS) | Object
(SA) Substance
(OC
existing
buildings
Facilitate sharing, BIM Model information ease in exchange | increased
exchange, and sharing of project
management of project capability information
information and data.
Facilitate the BIM model visualisation | implementation | facilitated
implementation of green capability of green
building principles and principle and
practices. practices
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Appendix 7 : The Final Round Analysis Results with Labelling of Keywords

Final Round Analysis Results with Labelling of Keywords

Change

Context Subject S_ubject on Object Sli)tsutgztce
Substance (SS) Attribute (SA) | Substance
(OC) (OS)
Allow the checking of | BIM Model visualisation improve design process
architectural design of capability
buildings from the
sustainability point of
view.
Support collaboration | BIM Process collaboration improve collaboration
and ease procurement capability process
relationships
and ease procurement | BIM Process integration improve procurement
relationships. capability process
Facilitate support and | BIM Model visualisation improve decision-
improve project- capability making process
related decision-
making.
Enhance innovation BIM Model visualisation enhance innovative
capabilities capability proposal
capability
encourage the use of BIM Model visualisation encourage | new method
new construction capability adoption
methods.
emulation of building | BIM Model visualisation improve building
performance enabled. capability performance
simulation
process
Simulation of energy | BIM Model visualisation improve energy usage
usage enabled. capability simulation
process
Enhance overall BIM Process integration improve works process
project quality, capability
productivity, and
efficiency.
Reduce safety risks BIM Model visualisation reduce site safety risk
capability
enhance project safety | BIM Model visualisation improve safety and
and health capability health
performance. performance
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Final Round Analysis Results with Labelling of Keywords

. . Change Object
Context Subject S_ubject on Object Substance
Substance (SS) Attribute (SA) | Substance
(OS)
(GC)
Facilitate the selection | BIM software design function improve sustainable
of sustainable material
materials and systems selection
for projects. process
Higher capacity for BIM software design function improve sustainability
accommodating the performance
three pillars of
sustainability
sharing information BIM Model information improve project
will provide some sharing capability requirements
direct valuable understanding
benefits for the client, process
specifically full
project understanding
Ease the integration of | BIM Process integration improve green
sustainability capability implementation
strategies with process
business planning.
improve energy BIM Model visualisation increase sustainability
efficiency. capability performance
Improve resource BIM Process data management | improve resources
management. capability management
Reduce environmental | BIM Model visualisation improve environmental
impact. capability protection
performance
Facilitate the selection | BIM Software design function improve sustainable
of sustainable material
materials and systems selection
for projects. process
Real-time sustainable | BIM Model visualisation improve design analysis
design and analysis capability process
early in the design
phase.
Real-time sustainable | BIM Model visualisation improve design process
design and analysis capability
early in the design
phase.
BIM Model visualisation improve construction
capability processes
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Final Round Analysis Results with Labelling of Keywords

. . Change Object
Context Subject S_ubject on Object Substance
Substance (SS) Attribute (SA) | Substance (0S)
(GC)
Clients in particular BIM Process guidance improve project quality
can achieve worthy capability
benefits on their
construction projects
by adopting BIM as a
process and tool to
guide their delivery
process to higher
quality and
performance for a
whole building life
cycle
Enhance overall BIM Process integration improve project quality
project quality, capability
productivity, and
efficiency.
Schedule compliance | BIM Process integration reduce works
in the delivery of capability processes
construction projects.
Improve the BIM process asset lifelong improve built asset
operations and coverage performance
maintenance (facility
management) of
project infrastructure.
Better design of BIM Software design function improve design
products performance
facilitate multi-design | BIM Software design function improve alternatives
alternatives. design process
Control of lifecycle BIM process asset lifelong improve control of
costs coverage lifecycle costs
environmental data. BIM process asset lifelong improve management of
coverage environmental
data
Facilitate accurate BIM Process data management | improve data integration

geometrical
representations of a
building in an
integrated data
environment.

capability

process
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Final Round Analysis Results with Labelling of Keywords

i . Change Object
Context Subject S_ubject on Object Substance
Substance (SS) Attribute (SA) | Substance
(OS)
(GC)
Improve financial and | BIM Model visualisation increase financial
investment capability opportunities
opportunities.
Improve financial and | BIM Model visualisation increase investment
investment capability opportunities
opportunities.
Enhance innovation BIM Model visualisation increase innovative
capabilities capability proposal
capability
encourage the use of BIM Model visualisation increase new method
new construction capability adoption
methods.
Prevent and reduce BIM Model visualisation reduce wastage output
materials wastage capability
materials reuse and BIM Model visualisation reduce wastage output
recycling capability
ensure materials BIM Model visualisation reduce wastage output
efficiency capability
BIM adoption could Government Activeness speed up | BIM adoption
be fostered if the leadership pace
Government takes the
active role
Chen et al also view construction Adoption slow BIM
that BIM has been industry resistance down implementation

under aggressive
promotion by
governments
throughout the world.
However, they also
pointed out that “By
contrast, the
Architecture,
Engineering, and
Construction (AEC)
industry shows
reluctance to adopt
BIM in its projects.”

pace
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Final Round Analysis Results with Labelling of Keywords

Change Object
Context Subject Subject on Object Subsjtance
Substance (SS) Attribute (SA) | Substance
(0C) (OS)
facilitate multi-design | BIM Model visualisation improve alternatives
alternatives. capability design process
Better design of BIM Model visualisation improve design
products capability performance
Facilitate supportand | BIM Model visualisation improve decision-
improve project- capability making process
related decision-
making.
Predictive analysis of | BIM Model visualisation predictive
performance (energy capability analysis
analysis, code
analysis). improve
Reduced claims or BIM Model clash detection reduce contractual
litigation risks. capability claims
Reduced claims or BIM Model clash detection reduce litigation risk
litigation risks. capability
Better design of BIM Model visualisation improve design
products capability performance
facilitate multi-design | BIM Model visualisation improve alternatives
alternatives. capability design process
Enhance overall BIM Process integration increase works process
project quality, capability
productivity, and
efficiency.
Reduction in the cost | BIM Model visualisation decrease | as built
of as-built drawings. capability drawings
preparation
cost
Reduction in site- BIM Model clash detection improve works
based conflicts. capability processes
Prevent and reduce BIM Model visualisation reduce wastage output
materials wastage capability
materials reuse and BIM Model visualisation reduce waste output
recycling capability
ensure materials BIM Model visualisation reduce wastage output
efficiency capability
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Final Round Analysis Results with Labelling of Keywords

. . Change Object
Context Subject S_ubject on Object Substance
Substance (SS) Attribute (SA) | Substance (0S)
(GC)
Facilitate resources BIM process asset lifelong improve facilities
planning and coverage resources
allocation. planning
performance

Increased building BIM Process integration improve building
performance and capability performance
Quiality quality
Earlier and more BIM Model visualisation increase design
accurate visualization capability accuracy level
of a design
Generation of Approval process | traditional slow BIM
Accurate and approach down implementation
Consistent 2D pace
drawings at any stage
of the design
Earlier collaboration BIM Process collaboration improve collaboration
of Multiple Design capability process
Disciplines
BIM will reduce waste | BIM Model visualisation reduce wastage output
(materials, resources capability
& cost) through
improved designs and
construction processes
Facilitate integration BIM Technology | data management | improve data integration
with domain capability process
knowledge areas in
project management,
safety, sustainability
etc
the collaboration BIM Process collaboration increase client’s market
among stakeholders capability share
will expand the
client’s organisational
boundaries
increased performance | BIM Process collaboration improve project
of the project during capability performance

different stages of the
life cycle
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Final Round Analysis Results with Labelling of Keywords

. . Change Object
Context Subject S_ubject on Object Substance
Substance (SS) Attribute (SA) | Substance
(OS)
(GC)

Ease the process to BIM Model clash detection improve approval
obtain building plan capability processes
approvals and
construction permits.
BIM visualization to BIM Model visualisation improve understanding
enable better capability design process
understanding of
design
Fewer problems BIM Process integration improve coordination
during construction capability process
from deficient
documents or
coordination
More well-reasoned BIM software analysis improve reasoning
design due to BIM capability design process
analysis and
simulation
many of the parties construction doubts on benefit | slow adoption pace
involved are still industry down
finding their feet in participants
and industry where
BIM compliance can
bring great rewards
many of the parties BIM Process integration improve documentation
involved are still capability process
finding their feet in
and industry where
BIM compliance can
bring great rewards
many of the parties BIM software simulation improve reasoning
involved are still capability design process
finding their feet in
and industry where
BIM compliance can
bring great rewards
Increases firms’ BIM Model clash detection improve statutory
capability to comply capability approval
with prevailing process

statutory regulations.
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Final Round Analysis Results with Labelling of Keywords

Change

. . : Object
Subject Subject on Object
Context Substance (SS) Attribute (SA) | Substance Substance
(OS)
(GC)
Facilitate building BIM Model visualisation improve layout design
layout flexibility and capability process
retro fitting.
Facilitate building BIM Model visualisation improve existing
layout flexibility and capability buildings
retro fitting. fitting out
design process
Facilitate sharing, BIM Model information increase information
exchange, and sharing capability exchange
management of process
project information
and data.
Facilitate the BIM Model visualisation improve green
implementation of capability implementation

green building
principles and
practices.
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Appendix 8 - Primary Research Analysis (altogether in three parts)

Appendix 8 - Part (1) : Abstracted Vision, Mission and related Statements

hub and a key engine
for the economic

growth of Hong Kong.

in collaboration with
our partners by:
Operating efficiently
with care for the
environment; Striving
to exceed customer
expectations; Applying
prudent commercial
principles; Valuing our
people; Fostering a
culture of innovation;
Upholding high
standards in safety and
security

Company Vision Mission Others
AECOM Asia | not found not found As a fully integrated firm,
Company we connect knowledge and
Limited experience across our
global network of experts
to help clients solve their
most complex challenges.
From high-performance
buildings and
infrastructure, to resilient
communities and
environments, to stable and
secure nations, our work is
transformative,
differentiated and vital.
Aedas not found We create world-class
design solutions that
are tailored to the
needs of cities and
communities around
the world.
Airport To strengthen HKIA To excel in the
Authority as the leading operation and
Hong Kong international aviation | development of HKIA
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Company

Vision

Mission

Others

Architectural
Project Unit
Limited

BIM Pioneer APU is one
of the pioneers of the
region in implementing
Building Information
Modelling (BIM) in
building design and project
management. The top-
notch technology smooths
the design and construction
processes by providing
comprehensive, efficient
and accurate solutions to
our clients and other
consultants at an early
stage.

Architectural
Services
Department,
HKSAR

Serve and care for our
community by
enriching the living
environment through
quality professional
services.

Ensure the quality,
cost effectiveness and
sustainable
development of
community facilities.
Ensure the quality and
cost effectiveness in
the up keeping of
community facilities.
Provide quality
professional advisory
services on community
facilities and related
matters.

‘Promote best practices
in the building
industry.

arQstudio
Limited and
AMQ Limited

not found

not found

about us: Furthermore, the
studio considers each
project as an opportunity
for innovation and
research, and fully
embraces new technology
and software such as BIM,
sun and wind simulation.
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Company Vision Mission Others
ARUP not found not found Fellowships celebrate
those at the forefront of
excellence at Arup. These
individuals exemplify
exceptional talent,
technical excellence, vision
and ingenuity — not just in
our firm, but in the world.
ATAL For us, engineering is
Building a passion. Our motto is
Services “We commit, we
Engineering perform, we deliver.”
Ltd Whether the challenge
is part of a mega-
project or a single
installation, we
approach it with the
same tenacity and
determination.
bimSCORE SBI was founded by
Limited Dr. Calvin Kam in

2011 with a vision to
optimize the value of
the global built
environment through
continuous
improvement in
evidence-based
business decision-
making, performance
metrics, best practice
processes,
sustainability, and
appropriate
technologies.
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Company Vision Mission Others
Black & Culture & Values: As an
Veatch Hong innovator, collaborator and
Kong Limited future maker, Black &
Veatch is characterized by
curiosity, a trait that helps
us find solutions to your
most complex challenges.
Let’s work together on a
better way, and never stop
asking, 'what if?'
Safety, sustainability and
responsibility also are
engrained into every Black
& Veatch professional, and
they’re designed into all
projects. Let us show you
what it means to put you
first.
Chun Wo To be an acclaimed Improve people's
Construction & | contractor and quality of life through
Engineering developer in Asia with | city and infrastructure
Co., Ltd dynamic growth development
Grow with our
employees through
fulfilling work
environment and
career development
Create value for
shareholders
City University | City University of To nurture and

of Hong Kong

Hong Kong aspires to
become a leading
global university,
excelling in research
and professional
education.

develop students'
talents and to create
applicable knowledge
for social and
economic
advancement.
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Company Vision Mission Others
CLP Power CLP’s vision is to be In a changing world,

Hong Kong the leading responsible | our mission is to

Limited energy produce and

provider in the Asia-
Pacific region, from
one

generation to the next.

supply energy with
minimal
environmental impact
to create value for
shareholders,
employees and the
wider community

Construction
Industry
Council

To drive for unity and
excellence of the
construction industry
of Hong Kong.

To strengthen the
sustainability of the
construction industry
in Hong Kong by
providing a
communications
platform, striving for
continuous
improvement,
increasing awareness
of health and safety, as
well as improving
skills development.

Continental
Engineering
Corporation

To become a leader in
Asia and beyond,
striving for corporate
excellence and
providing quality
professional services
in the construction
industry.
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Company Vision Mission Others
CR To grow on fifty years | With Hong Kong as
Construction of reputation and the home base, to be a

Company experiences. To focus | people-oriented

Limited on customer's success | company to drive the

and satisfaction. To
enrich our people's
professionalism and
quality of services. To
optimise effectiveness
of management
systems. To align
partners and
stakeholders for better
understanding and
collaboration. To
enhance industry
standards and
performance.

construction industry
forward

Dragages Hong
Kong Limited

Having grown hand in
hand with Hong Kong,
our mission remains to
deliver all our projects
to the highest level of
client, staff,
shareholder and
stakeholder
satisfaction

Drainage
Services
Department

To provide world-class
wastewater and storm
water drainage
services enabling the
sustainable
development of Hong
Kong

Improving drainage
services in a cost-
effective and
environmentally
responsible manner
Enhancing a caring,
harmonious, safe and
healthy work
environment that
fosters staff
development and a
mind set for change
Strengthening
relationships with
community, industry
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Company

Vision

Mission

Others

and worldwide
counterparts

Electrical and

Our vision is to be the

Our mission is to

Mechanical government agency enhance the safety and
Services that makes Hong Kong | the quality of life of
Department - a top-ranking city in our community by
Regulatory E&M safety and in the | ensuring that E&M
Services utilisation of energy. and energy
technologies are
harnessed in a safe,
reliable, economical
and environment-
friendly manner.
Engineering not found not found Building Information
Surveys Modelling is changing the
Limited way that building design
and construction is
conceived and
implemented. It also
provides a useful tool for
surveyors to extract and
display spatial data.
Engineering Surveys are
committed to keeping pace
with and adopting such
technology anywhere it
provides a clear benefit to
ourselves or our clients.
Farrells not found not found social commitment: We are
committed to driving
forward a more sustainable
present for a better
tomorrow.
Forida Limited | not found not found When construction project

teams have the right
information at the right
time, work happens faster.
Expertise: We help clients
on the long-term strategies,
management, staffing and
infrastructure on
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Company

Vision

Mission

Others

application of BIM
technology.

FSEE

Better Life, Better
Home, Better Quality
to You Everyday

We offer superior
service, we create an
integrated, convenient
and safe living
environment. We are
devoted to serve:
Customers - We
provide customized
service and maintain
long term partnership.
Staff - We promote
work-life balance and
create a strong sense
of belonging.
Community - We
maintain sustainable
development and
contribute to
community.

Gammon
Construction
Ltd

To be the smart and
digital contractor of
choice in Hong Kong,
China and Southeast
Asia.

To build for a better
quality of life and
living environment in
a safe and sustainable
manner.

At Gammon, our ultimate
goal is to deliver a high
level of quality to our
customers. This means not
only the quality of our built
products and service
outcomes, but also in the
way they are delivered:
reliably, safely and
responsibly.

Hanison
Construction
Company
Limited

To be a renowned,
creative and socially
responsible building
contractor of choice in
Hong Kong.

Provide quality
products and service
with continuous
improvement and
innovation.

Serve our clients with
professionalism and
build with "heart".
Grow with our
community in
sustainable manner.
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Company Vision Mission Others
Develop our
employees via job
satisfaction and career
development.
Henderson not found not found Our aim is to add value for
(China) our shareholders,
Investment customers and the
Company community through a
Limited commitment to excellence
in product quality and
service delivery as well as
a continuous focus on
sustainability and the
environment.
Hip Hing To be the contractor To build and shape a
Construction you trust better living
Company environment
Limited To deliver projects that

exceed the
expectations of our
clients

To provide rewarding
careers and personal
development
opportunities to our
staff
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Company

Vision

Mission

Others

Hong Kong
Housing
Authority

To provide affordable
rental housing to low-
income families with
housing needs, and to
help low to middle-
income families gain
access to subsidised
home ownership.

To provide affordable
quality housing,
management,
maintenance and other
housing related
services to meet the
needs of our customers
in a proactive and
caring manner.

To provide an age-
friendly and barrier-
free estate
environment to
address the needs of
residents of different
ages and physical
ability.

To ensure cost-
effective and rational
use of public resources
in service delivery and
allocation of housing
assistance in an open
and equitable manner.
To maintain a
competent, dedicated
and performance-
oriented team.

Integrated
Design Limited

To be the most
reputable Digital
Delivery Consultant in
Asia.

Engage Clients and
Contractors. Automate
Workflows and
Process.

isBIM Limited

iSBIM insists on
innovation-driven
development,
promoting continuous
improvement, and
building an integrated
knowledge platform
that can transform data
into a new ecosystem

not found
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Company Vision Mission Others
to achieve excellence
in construction.
J. Roger To be the Premier To provide quality
Preston Engineering Services | professional services
Limited Provider in the South | that meet the needs of
East Asia Region. our clients
K C Tang not found not found Objectives: Provide quality
Consultants quantity surveying services
Limited (construction cost and

contract consultancy
services).

Present to prospective
clients that we can provide
quality services. Be
appointed not because of
our fee but because of our
service. Understand the
clients' needs and the
counterparties' difficulties.
Help clients forecast, plan,
monitor, control and
finalize construction costs.
Prepare tender documents
with sufficient details and
unambiguous terms to
enable tenderers to
adequately price for the
works, products and
services required. Adopt
fair, reasonable and
practicable contract terms.
Protect the clients' interest
but be fair and reasonable
to counterparties. Secure
the clients' trust and
respect of our professional
opinion.

Act proactively and
promptly. Reduce abortive
work and wastes. Keep
updated with knowledge
and technology.
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Company

Vision

Mission

Others

Be appreciated and re-
appointed by the same
clients. Be satisfied with
ourselves.

Kerry
Properties
Hong Kong
Limited

not found

not found

Guided by the principle of
aspiring to excellence,
Kerry Properties is a
world-class property
development company
with significant
investments in key cities in
Mainland China and Hong
Kong. In both markets,
Kerry Properties focuses
on investing in premium
quality property
developments in prime
locations. Beyond the
developments, the Group
continues to serve clients
by offering professional
management and a range
of value-added services
and diverse privileges.

Kingsfield
Engineering
Limited

not found

not found

commitment: Kingsfield
assures the highest degree
of quality and accuracy to
each project. In the early
stage of the project, our
experienced engineer,
CAD draftsperson or BIM
modeler will suggest and
always comply with the
drawing standards and
meet requirements by the
clients which will be the
key to a successful project.
Implementing strict
Quality Control enables
Kingsfield to keep on
providing high standard
services to clients.
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Company Vision Mission Others
LEADS not found However, this has not | not found
Limited dissuaded Lead8 from
endeavouring towards
its mission to build
better communities
and commitment to
Corporate Social
Responsibility.
Leighton not found to generate sustainable
Contractors returns for our
(Asia) Ltd shareholders by
delivering projects for
our clients while
providing safe,
rewarding and
fulfilling careers for
our people.
Lik Kai To be a pioneering Building a better
Engineering team in the tomorrow
Co. Ltd. engineering profession
providing innovative
total solutions of the
highest quality.
LWK & not found we create world-class

Partners (HK)
Ltd.

design and built
solutions that respond
to local culture and
client needs.

Mott
MacDonald
HK Limited

not specifically stated

not specifically stated

Our vision and mission are
underpinned by our PRIDE
values:

We drive change and use it
to create opportunity

We aim to make a lasting
positive difference for
present and future
generations

We actively develop
ourselves as individuals
and professionals.
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Company Vision Mission Others
Mtech Is to be the mechanical
Engineering industry design/build
Company leader, locally owned,
Limited offering the highest
degree of technical and
operational efficiency
for commercial and
industrial projects.
MTR We aim to be a leading | We will: strengthen
Corporation multinational company | our Hong Kong
Limited that connects and corporate citizen
grows communities reputation; grow and
with caring service. enhance our Hong
Kong core business;
accelerate our success
in the Mainland and
internationally;
inspire, engage and
develop our staff.
New World To build a better « Commit to long-
Construction society through term value creation for
Company innovation and shareholders via sound
Limited sustainable growth and visionary

leadership

* Pioneer a
contemporary living
culture through the
delivery of bespoke
products and services
* Deliver unique and
intriguing customer
experiences that cater
to their needs

* Nurture a
professional and
intrapreneurial staff
force with
commitment and pride
» Care for our
communities and new
generation and respect
our environment
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Company

Vision

Mission

Others

Ove Arup and
Partners HK
Ltd

not found

not found

Arup’s shared values, like
our firm’s name, are
derived from the beliefs
and convictions of our
founder, the engineer and
philosopher Sir Ove Arup.
-- Our work should be
interesting and rewarding.
Only a job done well, as
well as we can do it -- and
as well as it can be done --
is that. We must therefore
strive for quality in what
we do, and never be
satisfied with the second-
rate.

Penta-Ocean
Construction

As a leading contractor
in coastal and

Company waterfront area, we

Limited seek to create
attractive environment
and pursue customer
satisfaction and social
contribution as an
engineering-oriented
company.

Platform Our vision is to

Design ultimately, through the

Associates interdisciplinary

Limited approach and creative

employment of BIM,
transcend the
discipline towards
Building Information
Management - making
the technology a
decision-making tool.
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Company Vision Mission Others
QnsS Our mission is to

Consultancy achieve the objectives

Limited of our clients while

creating value for them
with the professional
skills of ours, also to
maintain a strong long-
term partnership.

Rider Levett
Bucknall
Limited

The Rider Levett
Bucknall vision is to
be the global leader in
the market, through
flawless execution, a
fresh perspective and
independent advice.

Ronald Lu &
Partners (HK)
Ltd.

Ronald Lu & Partners
(RLP) is a design-led
architecture firm with
a vision to design a
better life and redefine
sustainability.

Sane Form improve architectural
Limited designs of landmark
buildings using
geometric logic
Summit Be a strategic partner
Technology to our clients by
(Hong Kong providing a total
Limited) solution in maximizing

investment in long run.
Acting as a key
bridging role in
sharing and
introducing Autodesk
technology to the
industry while we
strongly believe that
cutting edge software
solution together with
excellent industrial
expertise are the
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Company Vision Mission Others
driving force of
industry progression.
Sun Hung Kai We intend to remain at
Architects and the forefront of the
Engineers region's financial
Limited services industry by
aggressively
expanding our
customer asset base,
investing alongside the
Group's expertise to
enhance shareholders'
and customers' values.
Swire Value: Quality is caring
Properties about details, recognising
Limited the importance of design
and superior
professionalism in
management. We set the
highest targets and always
aim to exceed
expectations. We
customise each product to
the unique characteristics
of its location and aim to
create an inspiring,
uplifting experience for
each and every tenant,
visitor, resident and guest.
Best-in-class serves only as
the baseline from which to
improve.
Ten Design not found not found The practice focuses on

bringing innovative design
solutions for multicultural
projects, with economic
and social integrity.
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Vision

Mission

Others

The Hong
Kong
University of
Science and
Technology

To be a leading
university with
significant
international impact
and strong local
commitment.

To advance learning
and knowledge
through teaching and
research, particularly:
— in science,
technology,
engineering,
management and
business studies; and
— at the postgraduate
level;

To assist in the
economic and social
development of Hong
Kong.

The University
of Hong Kong

The University of
Hong Kong, Asia’s
Global University,
delivers impact
through
internationalisation,
innovation and
interdisciplinary. It
attracts and nurtures
global scholars
through excellence in
research, teaching and
learning, and
knowledge exchange.
It makes a positive
social contribution
through global
presence, regional
significance and
engagement with the
rest of China.

To advance constantly
the bounds of
scholarship, building
upon its proud
traditions and
strengths

To provide a
comprehensive
education,
benchmarked against
the highest
international
standards, designed to
develop fully the
intellectual and
personal strengths of
its students, while
extending lifelong
learning opportunities
for the community
To produce graduates
of distinction
committed to
academic/professional
excellence, critical
intellectual inquiry and
lifelong learning, who
are communicative
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Vision

Mission

Others

and innovative,
ethically and culturally
aware, and capable of
tackling the unfamiliar
with confidence

To develop a collegial,
flexible, pluralistic and
supportive intellectual
environment that
inspires and attracts,
retains and nurtures
scholars, students and
staff of the highest
calibre in a culture that
fosters creativity,
learning and freedom
of thought, enquiry
and expression

To provide a safe,
healthy and
sustainable workplace
to support and advance
teaching, learning and
research at the
University

To engage in
innovative, high-
impact and leading-
edge research within
and across disciplines
To be fully
accountable for the
effective management
of public and private
resources bestowed
upon the institution
and act in partnership
with the community
over the generation,
dissemination and
application of
knowledge

To serve as a focal
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Vision

Mission

Others

point of intellectual
and academic
endeavour in Hong
Kong, China and Asia
and act as a gateway
and forum for
scholarship with the
rest of the world
Vision 2016-2025
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Vision

Mission

Others

Transport and
Housing
Bureau

Policy address: continue
our efforts in increasing
housing supply based on
the Long Term Housing
Strategy, with a view to
addressing the problem of
housing supply-demand
imbalance;

-provide more public rental
housing units and ensure
the rational use of existing
resources;

-provide more subsidised
sale flats, expand the forms
of subsidised home
ownership and facilitate
market circulation of
existing stock; and
-maintain the healthy
development of the private
residential property
market, accord priority to
meet Hong Kong
permanent residents’ home
ownership needs in the
tight supply-demand
situation, and promote
good sales and tenancy
practices for private
residential properties at the
same time.

Vocational
Training
Council (VTC)

To be the leading
provider of vocational
and professional
education and training
in the region.

To provide a valued
choice to school
leavers and working
adults to acquire
values, knowledge and
skills for lifelong
learning and enhanced
employability.

To provide valued
supports to industries
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Vision

Mission

Others

for their manpower
development.

Wong Tung &
Partners
Limited

not found

not found

We are committed to
quality, leadership and
excellence in the service
we provide.

Woods Bagot
Ltd

not found

not found

We explore data to predict
changing human
behaviour.

WSP

not found

not found

5 thoughts:

- Integrating More Nature
in Cities

- Reshaping the Urban
Environment to Promote
Health

-Strengthening Community
Engagement to Bring More
Projects to Life
-Rethinking Urban
Planning in a Post-COVID
World

--Enabling Cities and
Communities to Build a
Resilient and Sustainable
Future

Yau Lee
Construction
Company
Limited

not found

not found

The Group upholds an
innovative and flexible
operation, as well as a
momentum of continuous
improvement, in order to
enhance the working
efficiency and
competitiveness, providing
even more professional
services and high quality
products to the customers.
The Group also strives to
seek other feasible
business opportunities, so
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as to enlarge its business
scope.

Young's
Engineering
Company
Limited

Better Life, Better
Home, Better Quality
to You Everyday

We offer superior
service, we create an
integrated, convenient
and safe living
environment.

We are devoted to
serve:

Customers - We
provide customized
service and maintain
long term partnership.
Staff - We promote
work-life balance and
create a strong sense
of belonging.
Community - We
maintain sustainable
development and
contribute to
community.
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Appendix 8 - Part (2) : Initial segments established from the statements

Abstract of Initial Segments Established

Object
substance 1

0S01
Client's
complex
challenges
Cities' needs
requirements
professional
institute status
design
processes
new building
high
effectiveness
new
technology
technical
excellence
quality of
project
delivery

best practice
processes
Client's
challenges
quality of life

research
education

environmental
impact
Construction
industry
sustainability
quality of
services
provided
professionalis
m

Client's
satisfaction
cost
effectiveness
of services
Safety

Change on
0s1

oco1
resolved
served
strengthen
ed

smoothed

ensured

embraced
promoted

ensured

optimised
resolved
improved

excelled
minimised
strengthen
ed
ensured
enriched
achieved

achieved

enhanced

Object
substance 2

0S02
communities

Communities
needs
Innovation

construction
processes
existing
building high
effectiveness

Safety and
sustainability
Employees
number
Student's
talent

shareholders'
value
Awareness of
health and
safety

construction
industry
performance
standard
employee's
satisfaction
staff mind set
for change

quality of life

resiled

served
fostered
smoothe

d
ensured

ensured
increased

develope
d

maximis
ed
increased

enhanced

achieved

enhanced

enhanced

Object
substance 3

0S03
environment

Safety
standard
client's
requirements
Best
practices

Shareholders
" value
social
advancement

employees'
value

skills
development

shareholders'
satisfaction
relationship
with
worldwide
environment
-friendly

Change on
0s3

0OCO03
resiled

uphold
achieved

promoted

increased

realised

maximised

improved

achieved

strengthen
ed

achieved

Object Change
substance on OS 4
4

0S04 OC04
nations secured
security uphold
standard

economic | realised
advance

ment

communi | maximis

ty's value @ ed

work enhanced
environm

ent
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Object
substance 1

0S01
client benefits

sustainability
Client's
benefits

Safe living
environment

high quality of
work
Sustainability

Sustainability

living
environment

Customers'
needs

Workflow
automation
Construction
industry
Client's needs
Client's needs

Value-added
services to
clients
Clients'
requirements
corporate
social
responsibility
sustainable
returns for
shareholders
Pioneering in
the
engineering
profession
Clients' needs

Change

Change on
0s1

OocCo1
achieved

achieved
achieved

created

achieved

achieved

achieved

bettered

achieved

achieved
improved
achieved
achieved

achieved.

achieved

committed

generated

achieved

achieved

driven

Object
substance 2

0S02
surveyors'
benefit

sustainability
of
developments

environmental
sustainability
Employee's
job
satisfaction
Shareholders'
value

Clients'
expectation

Rational use
of public
resources
Process
automation

adequate
pricing of
tenders

Safe
environment
for employees

Local culture
needs
opportunity

achieved

achieved

achieved

achieved

increased

exceeded

ensured

achieved

enabled

provided

achieved

created

Object
substance 3

0S03

employee
work-life
balance

quality of
products

Employee's
career

Competency

client's
interest

Career
prospects of
employees

Change on
0Ss3

0CO03

promoted

achieved

ensured

maintained

protected

provided

Object
substance
4

0S04

employee
'S
belongin
g

quality of
services

Employe
e's
developm
ent
opportuni

ty

Change
on OS 4

0C04

promoted

achieved

ensured
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Object
substance 1

0S01
technical
efficiency of
projects
Caring service

Society

high quality
service
customer
satisfaction
Decision
making
Client's
objective
Leadership of
the
organisation
Sustainability
Acrchitectural
design of
buildings
Long term
investment
forefront of
industry
Tenants'
expectation
innovation
design
solutions
knowledge

bounds of
scholarship
housing
supply-
demand
imbalance
problem
Leader in
education

high quality
services
prediction of
changing
human
behaviour
community

Change on
0s1

OocCo1
achieved
provided

bettered

delivered
pursued
enhanced
achieved
achieved
achieved
improved
maximized
achieved
exceeded

provided

advanced
advanced

resolved

achieved

provided

enabled

strengthen
ed

Object
substance 2

0S02
operational
efficiency of
projects
Corporate
citizen
reputation
Shareholders
long-term
value

social
contribution

Sharing of
technology
shareholders'
value
Best-in-class
services

economic
development
professional
excellence

valued
supports to
industries
leadership

resilient future

achieved
strengthe
ned

committe
d

pursed

achieved
enhanced

achieved

assisted

committe
d

provided

achieved

enabled

Object
substance 3

Change on
0Ss3

0S03 0CO03

Hong Kong | enhanced
core

business

Contemporar | pioneered
y living

culture

Industry driven
progression

customers' enhanced
values

social assisted
development
sustainable achieved
future

Object
substance
4

0S04

customer | achieved

s' needs
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Object Change on  Object Change Object Change on  Object Change
substance 1 0s1 substance 2 on OS2  substance3  OS3 substance on OS 4
4

0S01 0OCo01 0S02 0C02 0S03 OCO03 0S04 0C04
continuous upheld working enhanced = working enhanced high provided
improvement efficiency competitiven quality

ess products
safe living offered work-life promoted = sustainable maintained
environment balance development

Page 235




Appendix 8 - Part (3) : Results of the Final Round Listing

Change on  Object Change on  Object Change on  Object Change Object
0OS1 substance 1 OS 2 substance 2 0S 3 substance 3 on OS4  substance 4
0C01 0S01 0C02 0S02 0CO03 [O{0K] OC04 0S04
increase Clients' resile communities resile environment secure nations
satisfaction
served Cities' needs  served Communities'
requirements needs
strengthen  professional ~ fostered Innovation uphold Safety uphold security
ed institute standard standard
status
smoothed  design smoothed  construction achieved client's
processes processes requirements
ensured new building ensured existing promoted Best practices
high building high
effectiveness effectiveness
embraced  new
technology
promoted  technical
excellence
ensured quality of
project
delivery
optimised  best practice
processes
resolved Client's ensured Safety and
challenges sustainability
improved  quality of increased Employees increased Shareholders'
life number value
excelled research developed  Student's realised social realised economic
education talent advancement advanceme
nt
minimised environment  maximised  shareholders' maximised employees' maximis  community
al impact value value ed 's value
strengthen  Construction  increased Awareness of  improved skills
ed industry health and development
sustainability safety
ensured quality of
services
provided
enriched professionali  enhanced construction
sm industry
performance
standard
achieved Client's achieved employee's achieved shareholders'
satisfaction satisfaction satisfaction
achieved cost enhanced staff mind set  strengthen  relationship enhanced  work
effectiveness for change ed with environme
of services worldwide nt
enhanced  Safety enhanced quality of life  achieved environment-
friendly
achieved client achieved surveyors'
benefits benefit

achieved sustainability
achieved Client's
benefits
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Change on  Object

Change on

Object Change on

0S1 substance 1
0C01 0S01
created Safe living

environment

achieved high quality

of work

achieved Sustainabilit
y

achieved Sustainabilit
y

bettered living

environment

achieved Customers'
needs

achieved Workflow
automation

improved  Construction
industry

achieved Client's
needs

achieved Client's
needs

achieved. Value-added
services to
clients

achieved Clients'
requirements

committed  corporate
social
responsibilit

generated  sustainable
returns for
shareholders
achieved Pioneering in
the
engineering
profession
achieved Clients'
needs
driven Change
achieved technical
efficiency of
projects
provided Caring
service

0OS 2

0C02
achieved

achieved

achieved

increased

exceeded

ensured

achieved

enabled

provided

achieved
created

achieved

strengthen
ed

substance 2 0S 3

0S02 0OCO03
sustainability ~ promoted
of

developments
environmental
sustainability

Employee's achieved
job

satisfaction

Shareholders'

value

Clients' ensured
expectation

Rational use maintained
of public

resources

Process

automation

adequate protected
pricing of
tenders

Safe provided
environment
for employees

Local culture

needs

opportunity

operational

efficiency of

projects

Corporate enhanced
citizen

reputation

Object Change Object
substance 3 on 0S4  substance 4
[O{0K] OC04 0S04
employee promoted employee's
work-life belonging
balance
quality of achieved quality of
products services
Employee's ensured Employee’
career s
developme
nt
opportunit
y
Competency

client's interest

Career
prospects of
employees

Hong Kong
core business
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Change on

Object

Change on

Object

Change on

Object

Change

Object

0S1
0OC01

bettered
delivered
pursued
enhanced
achieved

achieved

achieved

improved

substance 1

0S01
Society

high quality
service
customer
satisfaction
Decision
making
Client's
objective
Leadership
of the
organisation
Sustainabilit
y
Architectural
design of
buildings

maximized Long term

achieved
exceeded

provided

advanced
advanced

resolved

achieved

provided

enabled

strengthen
ed
upheld

offered

investment
forefront of
industry
Tenants'
expectation
innovation
design
solutions
knowledge

bounds of
scholarship
housing
supply-
demand
imbalance
problem
Leader in
education

high quality
services
prediction of
changing
human
behaviour
community

continuous
improvement

safe living
environment

0OS 2

0C02
committed

pursed

achieved
enhanced

achieved

assisted

committed

provided

achieved

enabled

enhanced

promoted

substance 2

0S02
Shareholders'
long-term
value

social
contribution

continuous
improvement
shareholders'
value
Best-in-class
services

economic
development
professional
excellence

valued
supports to
industries
leadership

resilient future

working
efficiency

work-life
balance

0S 3

0OCO03
pioneered

driven

enhanced

assisted

achieved

enhanced

maintained

substance 3
0S03

Contemporary

living culture

Industry
progression
customers'
values

social
development

sustainable
future
working
competitivene
SS

sustainable
development

on 0OS 4

OC04
achieved

provided

substance 4

0S04
customers'
needs

high
quality
products

Page 238



Appendix 9: Master copy of Participant Information Sheet (PIS) and Consent
Form

Master copy of Participant Information Sheet (P1S) sent to interviewees:

Middlesex
University
London

MIDDLESEX UNIVERSITY

Participant Information Sheet (PIS)
Date: 16 July 2021

Participant Identification Number: XXnnn

SECTION 1

P Study title
The title of the study is “Change Management Framework for Effective BIM Implementations in
Construction Industry.”

2. The Invitation

You are being invited to take part in a research study. Before you decide it is important for you to
understand why the research is being done and what it will involve. Please take time to read the
following information carefully and discuss it with others if you wish. Ask us if there is anything that
is not clear or if you would like more information. Please take time to decide whether or not you
wish to take part.

Thank you for reading this.
3. Purpose of the study

The purpose of the study is to facilitate the construction industry to achieve improvements by
effective implementation of BIM to achieve more effective and efficient processes. The aims to be
achieved are as follows:

. to enable stakeholders, practitioners and all concerned to comprehend the key features,
capabilities, maturity etc. necessary for achieving the BIM benefits, and the factors such as cultural
and organisational development factors etc. that need to be managed for BIM implementations

. to establish effective change management framework for use by individual organizations, by
individual disciplines, and by individuals for BIM implementations at different phases of the asset life
cycles.

. to facilitate establishment of roadmap appropriate for being considered by the industry for
future implementations

4. Why you are invited

It is important that we assess as many participants as possible, and you have indicated that you are
interested in taking part in this study. As a practitioner in the construction field, your comment and
advice on the findings or contributions to the case study would be significant and valuable bases for
consideration and incorporation in the change management framework. Besides you, there would
be around 10 participants, with similar background with yours, will be involved in the study for
interview or case studies.
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Middlesex
University
London

5. Freedom to take part or not to

It is completely free for you to you to decide whether or not to take part. If you do decide to take
part you will be given this information sheet to keep and be asked to sign a consent form. If you
decide to take part you are still free to withdraw at any time and without giving a reason. If you do
decide to withdraw from the study then please inform the researcher as soon as possible, and they
will facilitate your withdrawal.

If, for any reason (without the need to inform the researcher), you wish to withdraw your data please
contact the researcher within a month of your participation. After this, it may not be possible to
withdraw your individual data, as the results may have already been published. However, as all
data is anonymised, your individual material will not be identifiable in any way.

6. Methods used in the study and Scope of your participation
Methods used in the study

Firstly, | would carry out the secondary research covering literature reviews, coupled with
the presentations by BIM motivating organisations, stakeholders and practitioners in the
construction industry presented in the former seminar, conference and forums; and
published circulars, guidelines, policy addresses, etc. The findings would then be reviewed,
analyzed and summarized in a proposed change management framework. Commentary
and conclusions of the reviews would be prepared so as to justify the objectives and the
needs.

The primary searches would then be conducted as follows:

Process 1: Further review of the findings from the secondary search by a larger group of
subjects to obtain feedbacks, followed with analysis to reveal the validity and properties of
the findings.

Process 2: Case studies based on the application of the proposed change management
framework for further review or enhancement of the framework. After the case studies,
more factors in the nature of influencers and restrainers regarding the change explored
would be incorporate in the framework to be recommended for use by the construction
industry.

Scope of your participation

You are invited to participate in Processes 1 to join an interview session to advise your
comments/ advice to the concluded findings from the secondary search and results from the
questionnaire completed. Should you kindly agree to join, | would follow up to arrange with
you for the details of the interview accordingly.

Please note that in order to ensure quality assurance and equity this project may be selected for
audit by a designated member of the committee. This means that the designated member
can request to see signed consent forms. However, if this is the case your signed consent form will
only be accessed by the designated auditor or member of the audit team.
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7. Provision of any bodily samples (i.e. blood/saliva/urine)
Please be assured that not any such provision would be required for this research.

8. Possible disadvantages and risks of taking part
Please be informed that there is not any know or expected disadvantage or risk in participating in
this project.

Appropriate risk assessments for all procedures have been conducted, and will be followed
throughout the duration of the study.

9. Possible benefits of taking part

We hope that participating in the study will help you. However, this cannot be guaranteed. The
information we get from this study may help us to aware of the factors that need to be considered
and managed

9. Confidentiality of your taking part in this study

The research team has put a number of procedures in place to protect the confidentiality of
participants. You will be allocated a Participant Identification Number that will always be used to
identify any data you provide. Your name or other personal details will not be associated with your
data, for example, the consent form that you sign will be kept separate from your data. All paper
records will be stored in a locked filing cabinet, accessible only to the research team, and all
electronic data will be stored on a password protected computer. All information you provide will be
treated in accordance with the Data Protection Act in Hong Kong and UK.

10. What will happen to the results of the research study?

The results of the research study will be used as part of a Doctorate dissertation. The results may
also be presented at conferences or in journal articles. However, the data will only be used by
members of the research team and at no point will your personal information or data be revealed.

11.  Who has reviewed the study?

The study has received full ethical clearance from the Research ethics committee who reviewed the
study. The committee is the Transdisciplinary DProf Research Ethics Committee (REC).

12.  Contact for further information

Please also refer to Section 2 for more details about the Middlesex University Privacy Notice for
Research Participants.

If you require further information, have any questions or would like to withdraw your data then please
contact us as follows:
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My details:
Name: Low, Hon Wah
University email address: hl492@live.mdx.ac.uk

My supervisor’s details:
Name: Dr Elda Nikolou-Walker,
Post: Senior Lecturer, Professional Practice

Address:

Department of Education

Middlesex University

Faculty of Professional and Social Sciences
The Burroughs

London NW4 4BT

Email address: E.Nikolou-Walker@mdx.ac.uk

Middlesex
University
London

Thank you for taking part in this study. Please ensure to keep this participant information
sheet in a confidential manner as it contains your participant identification number,
important information and the research teams contact details
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University

London
SECTION 2

Middlesex University Privacy Notice for Research Participants

The General Data Protection Regulation (GDPR) protects the rights of individuals by setting
out certain rules as to what organisation can and cannot do with information about people. A
key element to this is the principle to process individuals’ data lawfully and fairly. This means
we need to provide information on how we process personal data.

The University takes its obligation under the GDPR very seriously and will always ensure
personal data is collected, handled, stored and shared in a secure manner. The University’s
Data Protection Policy can be accessed here:

https://www.mdx.ac.uk/__data/assets/pdf file/0023/471326/Data-Protection-Policy-GPS4-

v2.4.pdf.

The following statements will outline what personal data we collect, how we use it and who
we share it with. It will also provide guidance on your individual rights and how to make a
complaint to the Information Commissioner’s Officer (ICO), the regulator for data protection
in the UK.

Why are we collecting your personal data?

As a university we undertake research as part of our function and in our capacity as a
teaching and research institution to advance education and learning. The specific purpose
for data collection on this occasion is to use them as basis for analysis and reveal if there
are any correlation amongst the survey answers and the characteristics of the subjects such
as age, sex and/or working experience.

The legal basis for processing your personal data under GDPR on this occasion is Article
6(1a) consent of the data subject.

Transferring data outside Europe

In the majority of instances your data will be processed by Middlesex University researchers
only or in collaboration with researchers at other UK or European institutions so will stay
inside the EU and be protected by the requirements of the GDPR.

In any instances in which your data might be used as part of a collaboration with researchers
based outside the EU all the necessary safeguards that are required under the GDPR for
transferring data outside of the EU will be put in place. You will be informed if this is relevant
for the specific study you are a participant of.
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Your rights under data protection
Under the GDPR and the DPA you have the following rights:

« to obtain access to, and copies of, the personal data that we hold about you;

to require that we cease processing your personal data if the processing is causing

you damage or distress;

to require us to correct the personal data we hold about you if it is incorrect;

to require us to erase your personal data;

to require us to restrict our data processing activities;

to receive from us the personal data we hold about you which you have provided to

us, in a reasonable format specified by you, including for the purpose of you

transmitting that personal data to another data controller;

« to object, on grounds relating to your particular situation, to any of our particular
processing activities where you feel this has a disproportionate impact on your rights.

Where Personal Information is processed as part of a research project, the extent to which
these rights apply varies under the GDPR and the DPA. In particular, your rights to access,
change, or move your information may be limited, as we need to manage your information in
specific ways in order for the research to be reliable and accurate. If you withdraw from the
study, we may not be able to remove the information that we have already obtained. To
safeguard your rights, we will use the minimum personally-identifiable information possible.
The Participant Information Sheet will detail up to what point in the study data can be
withdrawn.

If you submit a data protection rights request to the University, you will be informed of the
decision within one month. If it is considered necessary to refuse to comply with any of your
data protection rights, you also have the right to complain about our decision to the UK
supervisory authority for data protection, the Information Commissioner’s Office.

None of the above precludes your right to withdraw consent from participating in the
research study at any time.

Collecting and using personal data
Data sharing

Your information will be used only by the researcher only conducting the project you are
participating in, mainly so that he can identify you as a participant and contact you about the
research project.

Responsible members of the University may also be given access to personal data used in a
research project for monitoring purposes and/or to carry out an audit of the study to ensure
that the research is complying with applicable regulations. Individuals from regulatory
authorities (people who check that we are carrying out the study correctly) may require
access to your records. All of these people have a duty to keep your information, as a
research participant, strictly confidential.
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For this project, the researcher is not working with other organisations and information about
you would not be shared.

Storage and security

The University takes a robust approach to protecting the information it holds with dedicated
storage areas for research data with controlled access.

Alongside these technical measures there are comprehensive and effective policies and
processes in place to ensure that users and administrators of University information are
aware of their obligations and responsibilities for the data they have access to. By default,
people are only granted access to the information they require to perform their duties.
Training is provided to new staff joining the University and existing staff have training and
expert advice available if needed.

Retention

Under the GDPR and DPA personal data collected for research purposes can be kept
indefinitely, providing there is no impact to you outside the parameters of the study you have
consented to take part in.

Having stated the above, the length of time for which we keep your data will depend on a
number of factors including the importance of the data, the funding requirements, the nature
of the study, and the requirements of the publisher. Details will be given in the information
sheet for each project.

Contact us
Researcher details (name and University email address would be inserted

Supervisors’ details (name, address, work number and email address) would be inserted

The University’s official contact details are:

Data Protection Officer
Middlesex University

The Burroughs

London

NW4 4BT

Tel: +44 (0)20 8411 5555
Email: dpaofficer@mdx.ac.uk
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Master copy of Consent Form

Middlesex
University
London

Participant Identification Number: _ XXnnn

CONSENT FORM

Title of Project: Change Management Framework for Effective BIM Implementations in
Construction Industry.

Name of Researcher: LOW, Hon Wah
Please initial box

1. | confirm that | have read and understand the information sheet
dated 16 July 2021 . for the above study and have had the

opportunity to ask questions.

2. |understand that my participation is voluntary and that | am free to
withdraw at any time, without giving any reason and without penalty .

3. | agree that this form that bears my name and signature may be seen
by a designated auditor.

4. | agree that my non-identifiable research data may be stored in National
Archives and be used anonymously by others for future research. | am
assured that the confidentiality of my data will be upheld through the removal
of any personal identifiers.

5. lunderstand that my interview may be taped and subsequently transcribed.

6. | agree to take part in the above study.

Name of participant Date Signature
LOW, HON WAH 2021
Researcher Date Signature

[ 1 copy for participant
[ 1 copy for researcher
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Appendix 10 : List of Coded and Collated Transcripts

Theme
Codes

Theme Codes | The Interview Responses Cat. counts
Community - Government policy A 4
External

Government policy on mandatory BIM usage A 1

developments for smart cities B 1

requirement for carbon footprint reduction B 1

mandatory adoption of BIM 3

mandatory use of BIM for Government A 1

capital projects

BIM is mandatory requirement for all A 1

Government projects

using BIM is a must A 1

not resources for adopting BIM, if not A 1

mandatory

the need to change practices which have been A 1

established for a long time

for projects without specific need for BIM B 1

adoption, can only suggest to adopt but could

not enforce so

holistic direction and plan for the change A 1

the "must"” for changing in future A 1

positive side: industrialisation automation, Al A 1

etc are forcing the industry to change

The demand of BIM usage in Government A 1

projects resulting in supply

Government shall commit to invest for more A 1

BIM applications

The industry is developing a new profession A 1

for BIM. This is not the good approach as
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Theme

Codes

Theme Codes | The Interview Responses Cat. counts

individual professionals shall use BIM by

themselves.

Government shall exercise more push, such A 1

as establish major parameters for building

submissions

organise competition awards etc A 1

Government's push and market competition - A 1

would need to use BIM eventually after time

personally feel positive as the market is B 1

becoming mature

Government policy is one of the major factors A 1

no BIM union for practitioners to share A 1

practical applications, useful tools and

Sensors etc

shall attract more young people to join the B 1

industry

Government initiative in mandating the BIM A 1

adoption

requirement for sustainability B 1

Government mandatory policy drive very A 1

strongly

if not mandatory, people may have "no A 1

reason” to go ahead in using BIM

education institutes start teaching BIM A 1

CIC certification of manager and coordinators A 1

have created demand for qualified personnel

thus attracting young people to join

bigger marker leads to bigger demand B 1

for design institutes in Mainland China, all A 1

have set up BIM team
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Theme

Codes
Theme Codes | The Interview Responses Cat. counts
Community - 37
External Total
Community - other factor: technology adopted by the A 1
Local construction sector
market demand increased A 1
Developers, stake holders’ recognition of the A 1
BIM benefits
Demand from the industry A 1
contractual requirement B 1
due to the stringent requirement on cost and A 1
quality control
the demand from the industry A 1
the shortage of staff A 1
The large amount of expenditure involved for A 1
the project works.
increased number of projects requiring the A 1
use of BIM
mandatory adoption of BIM 1
increased demand for BIM A 1
change in market condition A 1
future trend in adoption A 1
demand for better sharing and exchange of B 1
information for coordination of works
the need to use advance but not traditional B 1
technology
BIM is not fully understood by other B 1
practitioners
BIM model is not usable by all parties A 1
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Theme

Codes
Theme Codes | The Interview Responses Cat. counts
e.g., the cladding design model cannot go to A 1
the manufacturing machine directly
client side: better informed about the benefit A 1
Client considers that there is no added value A 1
Client do not know the value A 1
Client's unaggressive behaviour A 1
tenders specified with BIM consultancy, i.e. A 1
from CAD to BIM model as requirement
If it could be proved that payment processes A 1
would be faster, then probably more
contractors would use BIM>
Tender specification requirements shall cover B 1
training courses for how to actually use the
BIM model by each of the parties.
also contractual requirement A 1
contractual requirement B 1
the office involves a number of non-capital A 1
works, for which BIM adoption is not
mandatory
Community - 30
Local Total
Environment - | sensed the need to train future engineers with A 1
Individual BIM
discipline
Way to implement: choose people with B 1
interest in BIM and with self-motivation, e.g.,
those who finance themselves for attending
the courses
for public authorities, much rely on precedent B 1

procedures, therefore not easy to change for
adoption of new initiatives
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Theme

Codes

Theme Codes | The Interview Responses Cat. counts

instead of using architectural drawings, can B 1

now retrieve the geometry quickly

additional fee for the projects A 1

adverse effect on works flow of the A 1

traditional management system

shall conduct briefing on why and how BIM A 1

shall be used

time issue: tight program of works - cannot A 1

with for the perfect model

the different focus / views of different parties, A 1

e.g., engineer and surveyors

contractors consider that the traditional 2D A 1

drawings are more reliable and therefore

would stick to them

the return is not justified when compared with B 1

the additional output

positive: change in building regulations for A 1

submissions

better way to present drawings than A 1

traditional submission

nowadays the clients just request for BIM A 1

model but without using them in the FM

stage

analyse assets management system to explore A 1

BIM benefits in air quality control, access

control etc

models created by the designer are not A 1

benefited much in asset management, they are

contributing much but not rewarded

more promising future career prospect B 1

examples: software capability in structural B 1

analysis, wind effect
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Theme

Codes
Theme Codes | The Interview Responses Cat. counts
ability to enhance design both in geometry B 1
shapes and loading
suitable data could be retrieved easier and B 1
quickly
if new buildings are provided with BIM A 1
models reflecting actual as built environment
- would help in FM
there is around 20 to 30% of the expenditure A 1
involved in maintenance, daily repairs and
minor alteration works - but difficult to find
BIM ready people to serve the works
Environment - 22
Individual
discipline Total
Environment - | Top management decision A 2
Individual
organisation
own vision aligns with the company one B 1
to make these colleagues feel comfortable in B 1
making the change
foresee the trend A 1
sense that will be lagging behind if not A 1
pursuing
project team has reservation in using BIM A 1
headquarters’ drive A 1
the difference in skill/capability level - A 1
affecting the overall performance
not suitable for small fitting out projects A 1
not much opportunity to adopt BIM as the A 1

nature of works involved are property
management related
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Theme

Codes
Theme Codes | The Interview Responses Cat. counts
culture of company is rather traditional A 1
anticipated benefits A 1
Threats of being lagged behind other A 1
makes works easier to complete A 1
as one of the many departments, need to A 1
facilitate other partners for them to join
implementation
as a start, use BIM internally within the A 1
department with a small project for trial
running
management sector recognised the A 1
importance of BIM
maintaining competing edge A 1
no free time to learn/use due to heavy A 1
workload caused by massive volume of
documents being handled
not having the appropriate situation for B 1
adoption
Environment - 21
Individual
organisation
Total
Environment - | webinars offered by CIC A 1
Non-
technological
hight cost of training A 1
inadequate supply of capable persons A 1
still not clear about how to make use of the A 1

information, how to make changes to the

model when required, who is responsible for

making the change?
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Theme

Codes

Theme Codes | The Interview Responses Cat. counts

e.g. typist is responsible to type document but A 1

shall not be asked to write the paper

need to train up ourselves to use the A 1

alternatives

promotion of BIM usage by non-profit B 1

organisation such as HKIBIM etc

inadequate time B 1

the cost for building the model A 1

cannot realise the benefit after paying the A 1

model cost

long payback period A 1

the anticipated long term financial benefit A 1

current training however does not achieve the A 1

objective

High cost of personnel A 1

frequent change of jobs due to high demands A 1

in the market

Positive: certification and award B 1

hurdle: academic teaching only, without B 1

adequate depth and coverage in practical use

current courses on BIM concentrate on how B 1

to use BIM but not much on the use for

architectural or structural design

Some BIM trainers are non-construction B 1

professionals who might not be able to create

BIM for use in the industry

shall further develop BIM usage in facilities A 1

maintenance during the occupancy stage

lack of accurate information on benefits that A 1

could be achieved
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Theme

Codes
Theme Codes | The Interview Responses Cat. counts
large amount of personnel that need to be A 1
trained/changed: there are around 120,000
practitioners, even 25% of them would be a
large number
need prioritisation - cannot do all at one time B 1
more introduction to students in practical A 1
ways
Environment - 24
Non
technological
Total
Environment - | Survival means, as BIM adoption is a must in B 1
Personal future
observation of the increasing importance B 1
have the challenge B 1
want to reduce amendments B 1
to have the design more easily presented B 1
If working in a small firm without such large B 1
expenditure, might not think in the same way,
i.e. may not have the drive for
implementation.
some people would be conservative and not B 1
easy to change
show cases to middle level colleagues and set B 1
as their precedent cases
consider BIM is useful for FM B 1
foresee the need for the change B 1
realise the need for better sharing of B 1
information
exploring the use opportunities B 1
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Theme

Codes
Theme Codes | The Interview Responses Cat. counts
realised the need for future improvements B 1
conference, training etc provided by B 1
professional organisations
eagerness in trying to use new technology B 1
ensure that they have the heart to do so A 1
People who don't know how to use BIM A 1
or those who could not see or make use of the A 1
BIM benefit
no hands-on experience B 1
no time to learn in depth how to actually B 1
implement the BIM works
provision of training to staff, in particular A 1
those for tasks handling
provide adequate training and guidance A 1
adoption of real BIM would take time and A 1
change of people
cannot be the pioneer as there are risk in B 1
investment
not everyone has the correct concept on how A 1
BIM is applied
need to know BIM is not only geometry A 1
information but data/ families of components
eagerness to change B 1
Environment - 27
Personal Total
Environment - | however, have challenges due to bugs in the B 1
Technological | systems
Lack of standard library A 1
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Theme

Codes

Theme Codes | The Interview Responses Cat. counts

lack of accurate information on what is BIM A 1

lack of accurate information on how should A 1

BIM be implemented

lack of accurate information on the resources A 1

requirements

technology keep on changing A 1

high cost of hardware and software A 1

some of these supports even come from A 1

outside Hong Kong and might not be good

enough for use locally

information not readily usable by other A 1

colleagues

although sometimes quite discouraging due to A 1

software monopoly

currently the software cost is high A 1

there should be alternatives for using A 1

must start to use first, like changing to use A 1

AutoCAD instead of tracing board in the past

inadequate IT specialist skill A 1

do not have BIM models readily for use in the A 1

property management sector

Negative: rapid changing technology, not A 1

easy to catch up

negative: lack of skilled BIM resources A 1

bad choice of software A 1

positive: advancement in technology changes A 1

IT professional look at operations, steps and A 1

procedures rather that technical contents
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Technical problems therefore still have to A 1
leave to technical people but not IT
professional
shall establish practical LOD, excessive one A 1
would lead to extra effort but not necessary
too many software B 1
software too big B 1
too much changes/ developments in software B 1
technical supports sometimes not adequate B 1
positive: new interface opened to developers, B 1
facilitating applications
use BIM to create digital twin A 1
The advocated "One model approach” lead to A 1
the question of ownership of the model and
the changes.
need to streamline the procedures etc so that A 1
it could be adopted throughout the life time
restrainer: too technical for being learned or B 1
used
inadequacy of software or hardware A 1
capability
advancement of technology such as spatial B 1
definition for patrolling, defects checking etc
would help to drive BIM adoption in FM
Technology decoupling would be required for A 1
handling Common Data Environment (CDE)
such as data conversion, management,
maintenance etc.

Environment - 34

Technological
Total
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Mission and Top management takes the lead A 1
Vision -
Organisation
the vision in improving the construction B 1
industry
alliance to business plan A 1
| am therefore the driver, establish a team to A 1
support the change in using BIM for FM
not in line with the organisation mission A 1
decision made without the right mindset A 1
would adversely affect the adoption pace
that is with internal (self) motivation A 1
alliance to investment plan A 1
Mission and 8
Vision -
Organisation
Total
Requirements | Client's adoption of BIM usage A 1
by Client
and/or others
contractual requirement A 1
the need to comply with the requirements in A 1
the BIM demands
some clients begin asking for the provision of A 1
models
positive: demands from other departments for B 1
BIM applications in their courses
contractors and consultants have to change A 1
due to the demand from the market
seems now the contractors are asked to do A 1

these but this shall not be the way
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Requirements 7
by Client
and/or others
Total
Resources not much, as no additional resources have A 1
availability - been granted
External
project requirement - permit budget A 1
allowance for BIM
CITF fund does not support academic A 1
institutions
documents, guidelines issued by CIC (blank) 1
Free licence software for students’ use A 1
cost: no additional fee for alterations and A 1
additions works as overall staffing hours not
increased
funding: from marketing expenditure as free A 1
pilot project
Government subsidies in BIM adoption A 1
negative: if no additional payment for BIM A 1
adoption is available - will cause reluctance
to use
establish guidance on how to use BIM for A 1
better asset management
User guide on how shall the standards be A 1
used shall also be established.
Client's willingness to pay for the fee for BIM A 1
services
e.g. BIM library - after setting up, it could A 1

only run one particular software, so the
keenness in promoting is lessen

Page 260




Theme

Codes
Theme Codes | The Interview Responses Cat. counts
need to facilitate other software brand, e.g. A 1
accept for submissions
CIC supports a lot in personal developments B 1
Positive: CIC continuous support B 1
The standards need to be practical, easy to be A 1
understood and performed.
Shall establish standards meeting the base A 1
line requirements. Too high the standard
would not be desirable as they would not be
complied by most of the people.
Resources 18
availability -
External Total
Resources allocation of resources for training staff, A 1
availability - purchasing hardware and software
Internal
availability of development funding A 1
Lack of financial resources for software, A 1
hardware
Lack of application resources enabling self- A 1
learning
Longer time required for creation of BIM A 1
models
for Small and Medium Enterprises (SMES) A 1
even with subsides for buying software may
still consider it too costly
supports from organisation are very important B 1
Hardware replacements follow normal route A 1
but not matching with the pace of
requirements
provision of supports for the changes A 1
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advocate quality assurance A 1
time used in the early stage can be chased A 1
back in the later stage: time not much
increased
additional resources available B 1
limited resources A 1
the resources required for training, in terms of A 1
time and money
as a service provider, there is no incentive for A 1
implementing
no assigned budget for implementing A 1
Cost A 1
In line with the vision, resources are available A 1
for additional space, training programme etc
as cost of works have direct impact on profit A 1
Resources 19
availability -
Internal Total
Road map - future vision - smart or high tech for the A 1
Organisational | project works with BIM as the founding
platform
promotion by give free services in B 1
demonstrative projects
BIM is a language - you cannot work on it by A 1
your own even you are very good at it
will provide free value-added services with A 1

BIM platform - to pursue clients to adopt and
use BIM, attract them to start using BIM in
small projects first
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Road map - 4
Organisational
Total
Road map - more channels to inform the industry about B 1
Personal BIM
promotion to high school students B 1
Road map - 2
Personal Total
Self-motivation | self interest B 1
- Personal
self-motivation B 4
more meaningful works B 1
Self-motivation B 5
most are self-motivation B 1
have never thought about stopping A 1
none, since my mindset is positive B 1
Own motivation B 1
not much effects as | have been taking the A 1
lead before the mandatory
not much affected by the mandate since the A 1
changes take part before that
driver: personally | want to improve B 1
want to do things better and better B 1
Self-motivation 19

- Personal Total
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Sourcing establish a team to drive and monitor A 1
strategy - In- performance and progress
house
provide suitable training A 1
If you don't know how to do BIM, don't just B 1
outsource it to others.
Sourcing 3
Strategy - In-
house Total
Sourcing contractors then request supports from others, A 1
Strategy - such as BIM consultants and modellers
Outsource
the current trend of BIM specialist mode is B 1
not healthy - BIM shall be used by individual
professional parties by their own but not
outsourced to BIM specialist
as a consequence of outsourcing BIM, would B 1
create a specialist profession or BIM firm.
This is not healthy.
have therefore leave to people with IT B 1
capability - i.e. outsource
contractors consider it not justified to invest A 1
on this aspect and therefore tender to
outsource the BIM works to others
Sourcing 5
Strategy -
Outsource
Total
Target - better communication B 1
Individual
disciplines
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construction processes could be improved B 1
with the use of advanced technology
positive: the achievements in performing an B 1
engineer's responsibility
contractually BIM shall start from design B 1
stage but not from construction

Target - 4

Individual

disciplines

Total

Target - reputations after using BIM A 1

Individual

organisation
save management resources A 1
increase efficiency A 1
maintain competing edge A 1
corporate direction A 1
corporate strategy A 1
in view of the trend in BIM adoption, will A 1
drop behind if it is not used
formulation of the plan and objective A 1
examples are reduction in abortive works A 1
reduction in cost of works A 1
improvement on works quality A 1
minimise redo works A 1
enhancement of space arrangements A 1
increase efficiency of works A 1
direction given by the company management A 1
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decision to go ahead A 1
management of staff expectation A 1
the need to go ahead for using BIM A 1
coaching staff to realise the benefit for project A 1
delivery
positive: the benefits of efficiency and quality A 1
improvement
approach adopted for promotion: install BIM A 1
FM platform model for key clients
use such as sample to demonstrate to the A 1
client, enable them to understand the portal,
realise/ enjoy the benefit
not only applicable in engineering or A 1
construction field, but diversify into other
industry such as optometry and health care
efficiency A 1
Target - 24
Individual
organisation
Total
Target - exploring of new technology B 1
Personal
aiming at improving work efficiency B 1
I do not want to repeat fault work or to solve B 1
problem repeatedly
would like to advance the use of IT in the B 1
construction industry, which has been
dropping behind when compared with other
industries
wish to facilitate submissions B 1
as leader: want to use advance technology B 1
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mission in delivering the best professional B 1
services - need to look for new/ better/
advance way and BIM is considered as one of
them
mission in delivering the best professional B 1
services
want to have eye catching presentation B 1
helping the industry in improvements B 1
meaningful works B 1
promotion to higher position B 1
prioritising of works B 1
Target - 13
Personal Total
Willingness to | willing to try B 1
change -
Individual
the people's mind set issue A 1
human's behaviours for not willing to change A 1
culture and mind set - not eager to learn, use A 1
traditional mode
shareholders reluctance in adopting BIM for B 1
projects that do not specifically request for
BIM adoption
refusal in adoption causing frustrations B 1
people issue - workers on site do not follow A 1
BIM model but still rely on traditional
method
better mind set of people B 1
negative: the difficulty to change mind-set A 1
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some staff have attended the courses but don't A 1
want to change to use new technology
they don't like innovation or advanced A 1
technology
if the team leader is not keen for the A 1
implementation, will not work
someone may change if they foresee the good A 1
opportunity within a reasonable time
people issue is the main thing as most of them A 1
might still have negative mind set and not
changing
working level: more introduction of BIM A 1
knowledge
management system: people would resist to A 1
those that would affecting them
change mind-set A 1
cultural change A 1
not any more, change mind set of all people, A 1
existing or new staff, is still most important
own mind-set B 1
designers use BIM for presentation only but A 1
reluctant to use BIM for actual design
drawings, tender details etc but still stick to
traditional 2D drawings
Willingness to 21
change -
Individual
Total
Willingness to | reluctance to change A 1
change -

Organisational
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reduce reluctance in adoption A 1
those at director level need to change A 1
traditional mind-set
For private projects that without the A 1
mandatory requirement, more reluctance for
adoption would exist.
reluctance in changing A 1
Willingness to 5
change -
Organisational
Total
Grand Total 347
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Appendix 11 : Master copy of Interview Guide

Middlesex
University
London

Interview Guide

| Participant Identification Number: |

Interview Particulars

Date:

Time:

Media/
Venue

1 Preliminary Questions and Briefing

1.1 Thank you for participating in the interview for the research project. May I have
your consent in recording this interview meeting?
[If the answer is negative, turn off the recording device and inform the interviewee that
recording would not be made but notes of the meeting would still be taken.]

(For Chinese native Interviewee go to question 1.2, for others go to question 1.3)

(For interview with audio recording only: read out “This is an audio record of the interview
held on [date] with [name] whose Participant Identification Number is [PIN].)

1.2 Thank you for joining this interview and agreeing to have the meeting recorded.
While the interview questions are presented in English, to facilitate discussions, you
might use Chinese with English terms to give your advice. After that I would
prepare the notes in English only for your comments. May I know if this is
acceptable to you please?

1.3 Thank you for joining this interview and agreeing to have the meeting recorded.
The interview questions and discussions would be conducted in English. After that
I would prepare the notes in English for your comments. May I know if this is
acceptable to you please?

Please be informed you Participant Identification Number as shown in the Participant
Information Sheet would be used as source identification in the project works without your
name or other related information.

[Discuss with interviewee to ensure that s/he is clear about and understand the contents in the
Participant Information Sheet such as the purpose of study, freedom to take part or not to,
methods of study, scope of the interviewee’s participation, and the contacts for further
information. ]
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2  The Interview Questions

2.1 May I know about your overall major role in the organisation you are working
with/ institution you are representing?

2.2 May I know what are the objectives and plan of your organisation / institution in
BIM usage?

2.3 May I know your role or assigned responsibility in BIM adoption?

User category:

As stated in the BIM Adoption Survey 2019 issued by the Hong Kong Construction Industry
Council, users are be categorised BIM Leaders, BIM Adopters and BIM Laggers. In line with
the report contents, each of these categories might be defined as follows:

e BIM Leaders: users that on average use BIM in more than 80% of their projects / works
e BIM Adopters: those who have used BIM but not so extensive as BIM Leaders
e BIM Laggers: those who has not heard of BIM or does not have active BIM projects

24 A.  Which of the above category would you select to best describe your
organisation in terms of BIM adoption?

B.  Which of it would best describe yourself?

Questions 2.5 to 2.25 would be asked based on answer given in 2.4A for the organisation first.
After that the same set of questions would be asked again based on the answer given in 2.4B
for the interviewee.

(For BIM leaders and Adopters go to question 2.5, for BIM Laggers go to question 2.12)
2.5 (For BIM Adopters only) What would be the approximate average percentage of
the projects/ works using BIM?

2.6 In the past, what have been the major factors that have driven/ helped your
organisation/ you to change to adopt BIM?

2.7 In what ways these factors have helped in implementing the changes?

Master - Interview Guide 2021 Page 2 of 4
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2.8

2.9

2.10

2.11

Middlesex
University
London

Comparatively, what are the factor(s) that have the most driving/helping force for
making the change?

Why do you consider so?

Conversely what have been the factors that have stopped you from the change
implementation?

Eventually how have them been overcome?

(End of question to BIM Leader and Adopters, Go to question 2.18)

(Questions for BIM Laggers.)

2.12

2.13

2.14

2.15

2.16

217

In the past, what have be the major factors that have stopped your organisation /
you to change to adopt BIM?

In what ways these factors have stopped in implementing the changes?

Comparatively, what are the factor(s) have the most restraining force for not
making the change?

Why do you consider so?

Conversely what have been the factors that might have driven/ helped you to
implement the change?

Why eventually they are not successful?

(End of questions to BIM Laggers. Go to question 2.18)

2.18

2.19

220

In future, what are your anticipated factors that that would either have positive or
negative effects on the BIM adoption processes?

How would they affect the adoption processes?

How should these factors be managed to achieve better results?

(if non-technological factors have been covered in the above, go fo question 2.23)
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2.21 Besides the technological issues, what are the non-technological factors that need to
be considered and handled in managing the changes imposed by the BIM
implementations?

2.22 How have they affected the BIM adoption?
(End of questions on non-technological factors. Go to question 2.23)

2.23 For the above mentioned factors, what do you think are the effects imposed by the
Hong Kong Government’s mandate on the use of BIM for her projects?

2.24 How have these factors been affected?

2.25 How could the effects from the mandate be managed in order to maximise their
strength in driving/ helping implementation of the change in BIM adoption?

[After completion of the above based on answer given for question 2.4A (for user category of
the organisation), go back to question 2.5 to 2.25 based on the answer given in 2.4B (for user
category of the interviewee. ]

(After completion of the above for both A and B: End of Interview Questions)

2.26 Thank you for the kind advice given. I have finished asking the interview questions,
may I know if you have any other advice or supplements that you want to add
please?

Thank you again for joining this interview. This is the end of the interview.

(End of Interview)
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Appendix 13: Case Inputs in the Data Worksheets by the case study

participants

Upon
Achieve- | Computed
Current Effect of ment of Net Force
the Factors Targets Effect
=9 3|,
> nls<| 815
. Q C g o m | @
Major Change Planned Targets | Current = 3 |3 S| FI< o -
Factors to be achieved Achievements | 3 | m g 5| 2 |2 | 3| S
3 =+ /3 S —~ | ® =} -4
18188 Y s
= 23| 2 |&
8| =
=)
Category 1- Strategy | _ }
Sourcing Strategy - Partial in-house Partial in- P | D 3 D |5 3 5
total in source house
Sourcing Strategy - Partial in-house Partial in- F | D 4 D |4 4 4
partially outsource house
Mission and Vision - | Clear and well Road map has P | D 2 D|4]| 2 | 4
organisation defined mission been defined
and visions and shared
covering the with
targeted changes | shareholders
has been
established,
published and
conveyed to all
parties
Road map - Clear and well F | D 4 D | 4| 4 4
organisational defined
Organisational
Road map for
implementing the
change has been
established, with
thorough
discussions with
all involved
parties.
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Current Effect of
the Factors

Computed
Net Force
Effect

Major Change
Factors

Planned Targets
to be achieved

Current
Achievements

JUBWIBABIYDY

108)43 9204

sassad04d abueyd ayp
uo Buisodwi anje 92404

(Y 10 @) 19843 89104

(G-0) anjeA 8a104

wain)
1061e

Road map - personal

For personal
development
only: Road map
for personal
developments for
implementing the
change has been
established

Target - individual
disciplines

Clear and well
defined targets for
implementing the
changes in the
appropriate
discipline has
been established.

Target - individual
organisation

Clear and well
defined targets for
implementing the
changes for the
organisation as a
whole has been
established, with
thorough
discussions with
all appropriate
stakeholders and
executors

Target - personal
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Achieve- | Computed
Current Effect of ment of Net Force
the Factors Targets Effect
m
53| 2 |
D @ o o
> mig<| ® |3
: S S |2 & m | ® '®)
Major Change Planned Targets | Current | 2l@as| F|<| < .
Factors to be achieved | Achievements | § | m g 5| 2 |2 | 3 | <
3 L35 | =|® 2| &
18188 Y s
— — v = o T
sa | @
® o 3
=)
Additions factors by ) )
applicant, if any
(Please confine to 5
additional most
significant factors
only.)
Total Net Force for Category 1- Strategy: 23 | 27
Category 2 - Locality | _ )
Willingness to change | All directors BIM division P | D 2 D |5 2 5
- individual should share the | has been
same vision and created and is
be actively running
involved in new
projects
acquisition
adopting the
roadmap
Willingness to change | Directors should P | D 2 D |5]| 2 5
- organisational be trained for
embracing the
change
Environment - Directors should P | D 2 D |4 2 4
personal be trained for
embracing the
change

Page 284




Achieve- | Computed
Current Effect of mentof | Net Force
the Factors Targets Effect
T
32| 9 |
D o o o
. = ° |3 o m | @
Major Change Planned Targets | Current = 8|3 S| FI< o -
Factors to be achieved Achievements | § | m|g 5| 2 |2 | 3 | <
3| Flss | o|e| 2|
@D g o O O |~
2| =132 o |
83| =@
5 3
=)
Self-motivation - All the personnel P | D 1 D |51 5
Personal involved are self-
motivated
strongly to
implement the
change.
Additions factors by ) )
applicant, if any
(Please confineto 5
additional most
significant factors
only.)
Total Net Force for 7 |19
Category 2 - Locality:
Cateqgory 3 - } }
Affordability
Resources availability | Ceiling to be Fund adoption | S | D 4 D|5]| 4 5
- external increased
Resources availability | Resources to be Small internal P D 2 D|5]| 2 5
- internal increased financial
investment
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Achieve- | Computed
Current Effect of mentof | Net Force
the Factors Targets Effect
m
53| 2 |
D @ o o
> | mig<c| ® |3
; i S | & m | @ '®)
Major Change Planned Targets | Current | 2l@as| F|<| < -
Factors to be achieved Achievements | § | m|g 5| 2 |2 | 3 | <
3| Flss | o|e| 2|
@D 8 o O O |~
=] 182 o |?
sa | |«
5 3 ~
=)
Additions factors by ) )
applicant, if any
(Please confine to 5
additional most
significant factors
only.)
Total Net Force for Category 3 - Affordability: 6 | 10
Cateqgory 4 - . -
Manageability
Community - Local N | R 4 D|5|-4]| 5
Environment - Consensus from S D 4 D |4 4 4
Individual discipline | all the
practitioners
within the same
discipline for the
change have been
reached and they
are all well-
equipped and
ready for
implementing the
change.
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Achieve- | Computed
Current Effect of mentof | Net Force
the Factors Targets Effect
m
53| 2 |
D @ o o
> | mig<c| ® |3
; S| 8 & m | @ @)
Major Change Planned Targets | Current | 2l@as| F|<| < -
Factors to be achieved Achievements | § | m|g 5| 2 |2 | 3 | <
€l 2|88 g2
=T858 &
7 e
=)
Environment - All the parties N | R 3 D |4|-3]| 4
individual within the
organisation organisation,
including
Directional,
Managerial and
Executional, are
well equipped and
ready to
implement the
change.
Requirements by Sufficient P | D 1 D|5] 1 5

Client and/or others

communications
with the Client
and other
contractual parties
involved have
been done and all
of them are
convinced or
already in the
good position to
implement the
change.

Additions factors by
applicant, if any
(Please confine to 5
additional most
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Achieve- | Computed
Current Effect of mentof | Net Force
the Factors Targets Effect
m
AR
2| &1gs| &8
- = = |2 o m | @
Major Change Planned Targets | Current 5| 2l@as| FI< o -
Factors to be achieved Achievements | § | m|g 5| 2 |2 | 3 | <
3 = S S —~ | D =1 —
€l 2|88 g2
23| > |
5 3
=)
significant factors
only.)
Total Net Force for -2 | 18
Category 4 -
Manageability:
Category 5 - } }
External Propensity
Community - External | All the external S| D 4 D |4 4 | 4
parties, although
without direct
working or
contractual
relationship, are
at the appropriate
position to
implement the
change or to
support the
implementation.
Environment - non All the non- P | D 2 D |4 2 4
technological technical issues
hindering the
change processes
have been
cleared.
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Achieve- | Computed
Current Effect of mentof | Net Force
the Factors Targets Effect
m
53| 2 |
D @ o o
> | mig<c| ® |3
; i S | & m | @ '®)
Major Change Planned Targets | Current | 2l@as| F|<| < -
Factors to be achieved Achievements | § | m|g 5| 2 |2 | 3 | <
s &lgal| dle
= 23] 2 |&
7 e
=)
Environment - All the technical S| D 4 D |5 4 5
technological problems have
been cleared and
are in favouring
position for
making the
change.
Additions factors by _ )
applicant, if any
(Please confine to 5
additional most
significant factors
only.)
Total Net Force for Category 5 - External Propensity: 10 | 13
OVERALL TOTAL: 44 | 87
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