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Abstract

Despite the vast research on project success atairsability, little is known about managing
project sustainability, particularly Hong Kong’s nsruction industry. Previous empirical
studies on construction project implementation sasdack the ingredients of sustainability.
This sequential mixed methods research explored sucelationship from both project
maturity and process perspectives. The quantitasively on local construction project
managers identifies the status quo of project swatdity maturity. In addition, it identifies
sustainability success criteria and factors attable to project implementation success. The
quantitative study results generate question feulasequent qualitative e-Delphi study. The
follow-up e-Delphi study distinguishes the degreé impact related to economic
sustainability, environmental sustainability, am¢ial sustainability on construction projects.
This study surveyed 55 local construction projeanagers and received consensus from 12
international experts in the field. First, the midxmethods study found that a discernible
construction project sustainability maturity levdbes not appear in the Hong Kong
construction industry. However, organisations galfyewvalue project sustainability. Second,
the study found four traditional success critenaekplain a majority of local construction
project implementation success. Third, two sigaific sustainability impact criteria
(economic and environmental constructs) contributed local construction project
implementation success. However, criterion reprsgrsocial sustainability impact was not
identified. Fourth, the traditional constituent sess criterion for construction project
implementation success linked to certain sustalitvabmpact elements. Fifth, the study
categorised important sustainability impact-relatactors (economic: 3; environmental: 4;
and social: 3). Finally, e-Delphi experts beliexkdt environmental sustainability was more

important than economic and/or social sustaingbillthis study contributes knowledge to
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researchers in the field. It also provides localstnuction project managers with management
practices in structuring sustainability-related cass criteria and factors contributing to
project implementation success. Limitations of tkisidy include not able to conduct
longitudinal study, limited judgmental sample simethe survey, clients and stakeholders’
view not being considered in the quantitative sfuathd that majority of the e-Delphi experts
in the qualitative study are not base in Hong Koeig, Such limitations may reduce the

reliability of the research findings.
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Chapter 1 Overview

Apart from the threat of hostilities and terrorisinseems certain that climate change and the
exhaustion of natural fossil fuel resources wilbyide the biggest challenges in the future.
We shall need effective project managers to deti wiese challenges if humankind is to

survive (Lock, 2013: 6)

11 Introduction

Lock (2013) raised concerns about the sustainglofihumankind as he predicted that project
managers would face challenges related to climbhéage and lack of fossil fuels. Project
management is becoming a common way to manage dss&is (Bredillet, 2000; Turner,

2009). Therefore, project managers and their teamust be mindful of how sustainability

challenges in project delivery can impact modemmes. They would become a part of the

solution to human survival and/or sustainable dgwalent. The fourth edition of the PMBoK

Guide, published by the Project Management Insti(@MI, 2008: 5), recognised that “...

projects can also have social, economic, and emwiemtal impacts that far outlast the

projects themselves.”

Hong Kong, which is 1,104 khof land on the southern coast of China, is homz3anillion

people with approximately 425,000 registered comsibn workers in December 2015
(HKSAR, 2016). In according to a report prepared Qiyina Insights Consultancy (CIC
Report) (CIC, 2018), the construction industry citmited 4% (HK$ 211.1b) to Hong Kong's
Gross Domestic Product (GDP) in 2013. In 2017, #GBiSP share increased to 5.2%

(HK$ 304.1b) and that it is expected to furtherrégase the GDP share up to 6.1%
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(HK$ 429.1b) by 2022. Table 1.1 below shows thestrction industry share of GDP in
Hong Kong.

Table 1.1. Construction industry share of GDP in Hong Kong

% GDP Investment (HK$ billion)
2013 4.0 211.1
2014 4.3 244.0
2015 4.6 262.8
2016 4.9 278.6
2017 5.2 304.1
2018E 5.5 323.2
2019E 5.6 345.5
2020E 5.8 370.1
2021E 6.0 397.7
2022E 6.1 429.1

Wong, Ng and Chan (2010), in their study on stiatgganning for the sustainable
development of Hong Kong's construction industeyeaaled that local experts anticipated a
period of stable growth surrounding the local cargdton industry. An aging and expanding
population, which is estimated to reach 8.6 millmn2036, has increased demands on local
property markets and public housing (C&SD, 2007;n¢/@t al, 2010). Demands for
housing, community facilities and urban regenerafiwojects inevitably create substantial
work for the construction industry. Increasing rréeonomic activities between Hong Kong
and mainland China have also added opportunitiespfofessional, skilled and general

workers in the sector. For example, the buildingtted Hong Kong-Zhuhai-Macao Bridge
1C
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created many jobs. The bridge will significantlguee commuting times and transportation
costs between Hong Kong and the western Pearl Rbedta region. Another example is
construction of the Hong Kong section of GuangzBbenzhen-Hong Kong Express Ralil
Link, which is part of mainland China’s 16,000 kightspeed railway network linking major
cities (HKSAR, 2016). Increasing infrastructure estments in Hong Kong create local job
opportunities in the construction industry. Thegoatesult in negative sustainability impacts

if improperly handled.

As a project professional and researcher in HonggiKcesearching sustainability attributes in
project management will help the local constructimoject management community to
advance management practices. This study aimsam Ieow local construction project
managers can promote positive sustainability ingpaethile minimising negative
sustainability impacts during project implementatidhe knowledge from this study will also
benefit other regions’ efforts in sustainable comgion project development and
implementation. This chapter will discuss the resedaheme, problem areas, knowledge gap
and research goals/objectives. The research qosstigpotheses and research framework in

the following chapters will be briefly restated.

1.2  Research Theme

Projects are temporary in nature (PMI, 20Ff)0ject management is the process by which
projects are defined, planned, monitored, contiodlad delivered to realize agreed benefits
(The APM Body of Knowledge "5 Edition - Definitions, APM, 2006). Theustainability
process aims to attain a goal embedded in a supgastystem. It is not a methodology.

Instead, it is linked to a will to change behavguttitudes, consumption patterns, spending

11
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and purchasing habits, and perceived values relaiethe environment. Sustainability
concerns inter-generational equity and intra-garm®ral development (Brundtland, 1987).
Project management and sustainability are recogrésetwo disciplines and professional

practices in the academic circle. However, theyiraez-related in the business world.

Projects focused on sustainability dimensions aceeasingly observed in the construction
industry, especially in the new millennium. Tradiital assessments of project implementation
success did not consider such impacts. For exarfodo’s (1986) project implementation
profile (PIP), which is well-received in the fietd project management for assessing success,
does not address sustainability-related elemerits. pfoject management community needs

this knowledge to help project managers accomgligitessful sustainability activities.

Projects seeking financial support from the Equ&wonciples financial institutions (EPFIS)
must follow stipulated requirements to assess asewustainability risks. EPFIs include
banks and other financial institutions that adogigdciple benchmarks to determine, assess
and manage social and environmental risk in prdjeeincing. These principles ensure that
financed projects are socially responsible andecgflsound environmental management
practices. Such requirements only link to projétaricing compliance. However, it reflects a

growing importance to understand sustainabilityunegments through project execution.

The building research establishment environmentssessment method (BREEAM),
published in 1990 by the UK Building Research Hsament (BRE), has driven
environmental sustainability quality and value. Heer, BREEAM sets standards and

benchmarks across similar projects. This focusethemnvironmental footprint of a project’s

12
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post-completion performance. It does not concemtoat sustainability-related criteria and
factors (economic, environmental and social) legdio project implementation success.

Therefore, BREEAM's framework is not applicablethés study.

The research theme on managing project sustaityaldi established from the above
discussion, as well as the following literatureiegw. This study focuses on determination of
sustainability criteria and success factors forjgmioimplementation applicable to Hong
Kong's construction industry. Other non-sustainapilelated areas of study linked to project

implementation success are excluded from the sebthes research.

1.3 Problem Area for Research

Sustainability (or sustainable development) is mpdrtant topic recognized by the United
Nations during the 1992 Earth Summit and other @@mfces spanning the last two decades.
The United Nations recognises that activities dyprnojects or operations can both positively
and negatively impact sustainability. Constructmmnject professionals are among the first
individuals supporting a project’s environmentaldasocial assessments because they
understand the significance and impacts of sudidityaon project processes and outcomes.
For example, Abidin (2005) suggested that sustdihabe treated as part of a vision during
the construction project. A commitment to sustailitgbmust be established during the

project’s first stage to ensure smooth processeégarticipant adoption (Abidin, 2005).

The project manager oversees the development rdoesnsure project success. Project
managers are increasingly required to handle swaigity activities (e.g., Equator Principles

for project financing). These activities may imptet project owner, user and the stakeholder

13



Managing Project Sustainability: A study of the swaction industry in Hong Kong

community at large. Project managers need theatetitd empirical support to define project
success under the emerging sustainability imp&tetgect management communities find it
imperative to understand and echo these impactoonprojects under development. Project
manager awareness to sustainability challenges coatribute to society. Therefore, a
thorough understanding of construction project anability impacts will help project

managers develop tools and processes to meet #us ré sustainability for construction

projects, infrastructure projects, etc.

Traditionally, project success criteria heavilyigdl on the “iron triangle” of cost, time and
quality. This efficiency measurement is entirelyhan the boundary of the project itself. Until
Brundtland (1987) presented the concept of sudindevelopment in her report “Our
Common Future,” it was uncommon to consider suahality’s external impacts other than in
some infrastructure projects. Brundtland (1987 d&¥ined sustainable development as the
“development that meets the needs of the presehbuticompromising the ability of future
generations to meet their own needs.” Her definitipointed out intra-generational
development and inter-generational equity, as asthe “three pillars” of sound environment,
just society and healthy economy. However, propaged on the iron triangle has become

insufficient in the new millennium.

Project sustainability has grown in the last twoatkes. Yet project managers lack the support
of a project management body of knowledge. For gptapa sustainability-related knowledge
area is not included in the most current editiontttdé PMBoK Guide, which provides
guidelines to more than 500,000 project managemdwale, including Hong Kong (PMI,

2017). Silvius, Schipper and Nedeski (2013), inirtieuropean case studies, found that

14
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organisations remain conservative in managing ptogeistainability. Maldonado-Fortunet

(2002: xiv), in his review on the literature, amyealed that:

... a lack of both (1) specific sustainability criterilat can assist planners of infrastructure
projects in defining project objectives to guide ttelivery process, as well as the ultimate
outcome of the project; and (2) a practical metHody that can be applied to implement

sustainable development normative and operationaciples.

Project works, infrastructure project activitiesarticular, have shown substantial impacts on
society. For example, consumption of resourcesrajepts may have economic impact on
local community. Release of carbon dioxide ¢C@ading to climate change and other gas
emissions during project execution may have impacglobal and local environment. To a
further extent, project activities may have positie.g. employment which is beneficial to
society) or negative (e.g. child labour employme&hich is detrimental to society) impact to
local community. In Hong Kong, no previous researcbnducted integrating the
consideration of economic impact, environmental dastpand societal impact in managing
project sustainability. Understanding of such lati@ins in project execution may help to

improve the chance of project success and redugaginme impact(s) to society as a whole.

Lack of sustainability knowledge for project manasges a key barrier to building a

sustainable society.

15
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1.4 Knowledge Gap

Project management and sustainability are sepdistglines of knowledge. There are many
researchers and academics developing a respeciiyedi knowledge. Project development
in the new millennium is subject to sustainabililnpact screening on economic,
environmental and social risks. However, the pasitand challenges of sustainable
development in project management have not beesfutlgr researched (Gareis, Huemann
and Martinuzzi, 2009; 2010). Therefore, researth sustainability attributes for the benefits

of the project management community is an untaped.

Project management, which is an evolving acadenscigline and professional practice,
develops in response to the needs of society (Beed2006; Bredillet, 2007a, 2007b, 2007c,
2008; Kloppenborg and Opfer, 2002; Shenhar and, 2@04; and Kwak and Anbari, 2008).
The definition of project success has also changredhe early stage of modern project
management, success focused on efficient measuteroétime, cost and quality (Barne,
1969). More recently, it focuses on a frameworlassess efficiency, impacts on customers
and teams, business and direct success, and prepd@ the future (Shenhar and Duvir,

2007). It now considers stakeholders’ views aneémel influences.

Until the 1990s, sustainability as project exteitgahad little influence on the historical
development of modern project management. Dan88X), as a pioneer researcher working
on success factors for business, described thessigcéo collect environmental information
to satisfy a management information gap, includivgsocial, political, and economic aspects

of the climate in which a business currently orgmtially operates. About 40 years after

16
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Daniel (1961), Belassi and Tukel (1996) and Atkmg@999) brought project externality
considerations into their frameworks for systenadlycassessing the success and/or failure of
a project. Belasset al (1996) considered political environment, economit/ironment,
social environment and technological environmenpas of the external factor group. These
external environmental factors lead to success oanddilure as they impact the

implementation of the project.

Unlike Belassiet al, Atkinson’s (1999) square route model recognitesl importance of
social and environmental impacts. The model alsmgeised economic impacts on the
surrounding stakeholder community as criteria foojgct management success. These
developments make Belasgtial (1996) and Atkinson (1999) supporters to the ictEration

of project externality toward project and projec@magement success at the conceptual level.

Empirical research in the field emerged followingkiAson. International projects by
Maldonado-Fortunet (2002) and Silviesal (2013) are good examples. Maldonado-Fortunet
(2002), in his international construction projestsdy, identified several contributing factors
satisfying project sustainability under the procgesspective (see Chapter 3, Literature
Review). From the maturity perspective, Silvaisal (2013) conducted an empirical study on
56 European projects integrating the concept ofaguability (economic, environmental and

social) into projects and project management (despt@r 3, Literature Review).

The European study by Silviieg al. (2013) did not focus on a construction environimen
Therefore, its results may not reflect the situatio Hong Kong’s construction industry. In

the past 20 years, the Hong Kong government hasgisal sustainability at the policy level.

17
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Although the construction industry in Hong Kongpesded to the change, it focused on an
environmental sustainability perspective (Shen d@ad), 2002). Hong Kong construction
project managers do not have access to empirisaireh on managing project sustainability.
Therefore, it is difficult for them to understangetvarious dimensions of sustainability in

project development.

International project management researchers ar&ingoempirically in inter-disciplinary
studies on project management and sustainabildyneSresearchers are working on project
sustainability maturity. Other researchers are ootidg studies from a process perspective.
However, there are limited tools and knowledge &tphlocal project managers develop
sustainability competence in a dynamic project emment. Sustainability knowledge
(economic, environmental and social) as part ofpitogect manager competence requirement
is not clearly established. There is a necessigntpirically test the elements identified from
the literature review within each of the sustailigbconstructs. The lack of research and
discussion on sustainability criterion for projétiplementation success in the local project
management community has caused a gap in knowlegiggion and dissemination. This

study will fill the void in the knowledge gap.

15 Research Goals and Objectives

Project development (e.g., infrastructure projeetedopment) aims to avoid damaging the
ecosystem with minimal use of resources. Theseti@nts have placed project managers
under enormous pressure. This research study mtengrovide Hong Kong construction
project managers guidance on integrating sustandblelopment principles into projects

leading to project implementation success. To beemspecific, the goal of this research is to
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learn the perception of Hong Kong construction gcbmanagers in respect of sustainability
attributes for project implementation success. Bip hproject managers in facing these
challenges, this research study set the followivajsy
e Goal 1: Through exploratory study, project managers walitér understand
sustainability attributes in the realm of proje@magement.
e Goal 2: This study will promote project success throughdhganisation and
management of project sustainability by the projeahagement community.
e Goal 3: Further research on this subject will be possibiln knowledge obtained

from this study.

To achieve these goals, objectives include:

* Objective 1: The reader will learn the perception of projectnagers in respect to
project sustainability maturity levels for projecis Hong Kong's construction
industry.

* Objective 2: The reader will identify project sustainabilityceess criteria for judging
project implementation success in Hong Kong’s amesion industry.

* Objective 3: The reader will understand the significance oérature-identified
factors toward various constructs of project susthaility.

* Objective 4: The reader will consider the future of project eg@ement by raising and

integrating sustainability issues into their proj@@nagement processes.

1.6 Research Questions
Research questions are concerned with identifymy satisfying specific needs through the

study (Maxwell, 1996). Bouchard (1976) suggestedt thood research asks the right
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guestions and selects the most powerful methodswer the questions. This research adopts
sequential mixed methods. It is a quantitative wtudth follow up qualitative study in
answering questions.

Part 1 — Quantitative Study

In reference to the aforementioned problem statgmiaowledge gap, and research goals and
objectives, the research questions in Section&ugtéinability in Project Management) study
project sustainability maturity and success cutef@conomic, environmental and social)
leading to project implementation success. Thisgdystiocused on construction project
managers in Hong Kong. Three research questiotiseimuantitative study were developed
by making key references to Silviasal (2013) and Maldonado-Fortunet (2002) with Pinto’s
(1986: 219) performance measurement targets oegiropplementation success. Details on
developing the research questions are describiniliterature review chapters. To re-state:
#1) What is the level of sustainability consideratfor projects in Hong Kong’s construction
industry?

#2) To what extent does project sustainability (@eoic, environmental and social) impact

project implementation success of Hong Kong’s gansbn industry?

If such criteria exist, then:

#3) What is the degree of significance of iderdiestainability-related factors contributing

to project implementation success?

The research question Q1 intends to highlight theavvof project managers on project

sustainability maturity that the project positiondtdis for future study and that Chi-square
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test for goodness-of-fit is used to test projecturty in terms of business resources, business

processes, business model, and products and senfcaming of hypothesis is not required.

For research question Q2, it seeks to understandthe impact of respective sustainability
dimension influences on project implementation sgsdn the local construction industry. To
formulate research hypothesis, it is required &nidy impact relationship between economic
sustainability and project implementation succéss similar vein, hypotheses for respective
environmental sustainability and social sustairnigbilimpact relationship on project

implementation success are framed.

The purpose of research question Q3 is to ask giray@nagers to rank the relative
importance of identified factors contributing toomct implementation success. The ranking
is carried out in respect sustainability dimensigasonomic, environmental, and social).

Framing of hypothesis is not required.

Research question Q1 on project sustainability ritgtuefers to performance of project
organisation, and questions Q2 and Q3 study theepsoperspective of a project. Project
organization should normally drive the performantéheir sponsored projects. In this sense,

project sustainability maturity performance andgess achievement are inter-related.

Part 2 — Qualitative Study

Findings from Part 1 indicate that there is no alosustainability-related criterion identified
significant to construction project implementatismccess. To complement the quantitative

study, a Delphi panel study is proposed. The pwmdshis subsequent qualitative study is to
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better understand the differences between respestigtainability impacts. Expert views
from the Delphi panel can be contrasted to Paruriey results of construction project

managders.

The Question (Q) asksés there any difference in terms of degree of ingare on respective
economic sustainability impact, environmental sunstiility impact and social sustainability

impact on project implementation success of constrm projects?

1.7 Research Hypotheses and Framework

Part 1 — Quantitative study

Under the three-pillar approach, this study idesdifrespective sustainability impacts on
project implementation success (or the successrieriin process perspective). It also focuses
on researching the perspective of project sustdityamaturity. Sustainability maturity is
considered a whole (rather than a respective diimensat each level of the project

sustainability maturity model (e.g., business resesiat the lowest level).

The development of three sustainability constryetsonomic, environmental and social)
encompasses several criteria from the literaturewe In turn, these may be applicable to the
construction industry in Hong Kong. Abidin and Paisg (2007), Silviuset al (2013), and
Maldonado-Fortunet (2002) demonstrated the fadtorsach construct. Linkages between
respective sustainability impacts (independentaldeis) and project implementation success
(dependent variable) develop where relationshipdested in the framework (see Figure 1.1).

The three hypotheses in the research frameworasafellow:
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Economic Sustainability Impact

Factors identified from literature review

(e.g. cost savings, benefits of improved business
processes. balanced set of quantitative/qualitative
sustainability criteria, etc.)

Environmental Sustainability Impact

Factors identified from literature review

Project
Implementation
Success

(e.g. supplier’s know-how and partnership helps
sustainability, use renewable materials, less
energy consumption / pollution in manufacturing
and work processes, minimise water consumption
and pollution, minimise waste, etc.)

s,
s
s
7’

Factors identified from literature review ,

(e.g. labour practices and decent work, health and |~
safety. community development, diversity and
equal opportunity, human rights, bribery and anti-
competitive behaviour, improve quality of human
life, etc.)

Figure 1.1. Quantitative research framework

1. Economic sustainability impact:
Hio: There is no impact relationship between econosuistainability and project
implementation success.
Hi1: There is an impact relationship between econosuistainability and project

implementation success.

2. Environmental sustainability impact:

H.o: There is no impact relationship between enviramiadesustainability and project

implementation success.
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H.:: There is an impact relationship between enviramalesustainability and project

implementation success.

3. Social sustainability impact:
Hso: There is no impact relationship between sociadtanability and project
implementation success.
Hs1: There is an impact relationship between sociatasnability and project

implementation success.

The linkages between research goals, researchtioegoguantitative research questions and
research hypotheses are shown in Table 1.2.

Table 1.2. Linkages between research goals, research obgs;tyuantitative research
guestions and research hypotheses

Research Goals | Research Objectives  Quantitative Hypotheses
Research Questions

> > >

Goal 1: Objective 1: Question 1: Chi-square test for
Through exploratory Learn the perceptionWhat is the level of | goodness-of-fit used
study, helps project| of project managers sustainability to test project
managers gain bettein respect of project| consideration for maturity in terms of
understanding of | sustainability projects in the business resources
sustainability maturity level for construction business processes,
attributes within the| projects in the Hong industry of Hong business model, and
realm of project Kong construction | Kong? products and
management industry services

Remark: This

simple question
highlights the view
of project managers
on project
sustainability
maturity that the
project positioned
(for future study).
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Objective 2:
Identify project
sustainability
success criteria for
judging project
implementation
success in Hong
Kong's construction
industry.

Question 2:
To what extent does
project
sustainability
(economic,
environmental and
social) have an
impact on the
project
implementation
success of the
construction
industry in Hong
Kong?

Hio: There is no

5 impact relationship
between economic
sustainability and
project
implementation
success.

Hi1: There is an
impact relationship
between economic
sustainability and
project
implementation
success.

H2o: There is no
impact relationship
between
environmental
sustainability and
project
implementation
success.

H21: There is an
impact relationship
between
environmental
sustainability and
project
implementation
success.

Hso: There is no
impact relationship
between social
sustainability and
project
implementation
success.

Hsi: There is an
impact relationship
between social
sustainability and
project
implementation
success.
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Goal 2: Objective 3: Question 3: N.A.
Promote success in| Understand the What is the degree | Remark: This
project considering | significance of of significance of | simple question asks
organisation and literature-identified | identified project managers tc
management of factors toward sustainability- rank the relative
project various constructs | related factors importance of
sustainability of project contributing to identified factors for,
undertaken by the | sustainability project project
project management implementation sustainability.
community success? Hence, a hypothesis
is not framed.
Goal 3: Objective 4: N.A.
Instigate further Shed light on the | Remark: The project management
research on this future of project community will benefit from the results of
subject with management in this study. The outcomes of this researck
knowledge obtained raising and project may generate another set of
in this study integrating research questions (for example, questigns
sustainability issueg in Part 1 for Part 2) and research
into project hypotheses for future study.
management
process

Part 2 — Qualitative study

Part 1 results point out the lack of significantaess criterion under social sustainability
dimension from process perspective. A follow-up Igative Delphi research study helps to
understand whether a social sustainability pillarries the same level of importance or
attention to economic and environmental sustaiitglpillars. A Delphi research process is
established, as shown in Figure 1.2, to form a@osiss among invited experts in Part 2. The

following sub-section outlines the flow of the syud
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Salect experts bassd on
Identify potential experts pradefined criteria to
form Delphi pansl
Collectand analyse | Send out quastionnaira to | Develop 1= round
cusrent round r23ponses expart panalist questionnairs
i Start rouad o+l
Develop £2dback and
quastionnairs for panalist
of subsaquent round
Target consensus bas
I besa achisved

Figure 1.2. Qualitative Delphi research framework
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1.8 Thesis Outline

The outline of the thesis is shown in Figure 1.3.

Chapter 1. Overview
This chapter is a research overview, includingstively’sproblem aree
knowledge gap, research goals and objectives,es@hrch questions

e —

Chapter 2 and Chapter 3. Literature Review
These chapters review the development of projesttess and projec
sustainability. It leads to the development of aeske questions.

— =

Chapter 4. Research Methodology
This chapter describes the research design, imdyghilosophical
worldviews and strategies of inquiry. It also disees the chosen
research method, data sampling decision and ciolfestrategy, etc.

— =

Chapter 5. Quantitative Data Collection and Analysi
This chapter describes the quantitative portiothefstudy. It detailthe
development of survey questionnaires, the datacdin process and
analytical work to obtain the study’s findings.

e ——

Chapter 6. Qualitative Data Collection and Analysis

This chapter describes the qualitative portiorhefdtudy. It detasl how
e-Delphi questions are set prior to the previowengjtative study. The
research process includes a selection of expedta@mber of rounds.
It leads to the discussion of consensus building.

Chapter 7. Discussion and Conclusions
This chapter discusses the findings, contributionghowledge,
implications for researchers and project manadiengations of the
study and recommendations for future rese.

"2

—

Figure 1.3. Thesis outline

28



Managing Project Sustainability: A study of the swaction industry in Hong Kong
Chapter 2 Project Success

2.1 Introduction
Project management is an evolving academic dis@pind professional practice developed
in response to societal needs. It focuses on thieiedit use of resources and effective
implementation of corporate strategy. Project managnt aims to successfully complete a
temporary task (Dinsmore and Cooke-Davies, 2006, RBD8). The Association for Project
Management (APM) (2006) defingsoject success as the satisfaction of stakeholder needs
measured by the success criteria as identifiedagneled at the start of the project (The APM
Body of Knowledge % Edition - Definitions). Pinto (1986) studied projémplementation
success and defined its success by four measuacdgding on time (time criterion), within
budget (budget criterion), achieves basically lal goals originally set for it (effectiveness
criterion), and accepted and used by clients foorwhthe project is intended (client
satisfaction criterion). Sustainability on the otheand addresses long-term existence
concerning both intra-generational development emter-generational equity (Brundtland,

1987). Project management and sustainability drerently inter-related.

Effective and efficient use of resources will asleidhe realisation of sustainability on the
environment (planet), society (people) and econdprgsperity) (Gibb, 2004). Elkington
(2004) referred to this as the “triple bottom |inéTBL). Toole (2006: 300) defined
construction as “the application by people of textbgy developed by people to achieve goals

established by people involving the erection aroféting of infrastructure and buildings.”

Adopting a sustainable approach to constructiorddeto significant business benefits,

including a better understanding of client needentification of opportunities for innovation,
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increased shareholder value, reduced costs and, reskhanced public relations and
community liaison, and increased employee motivatibcan create efficient, profit-oriented

practices while helping society and protectingeheironment (Holton, 2009).

The construction industry recognises sustainahifitgacts as a key consideration in project
success. Following an exploratory pilot study byo&p and Fortune (2010), sustainability
became a criterion for public sector procurements ublic funded housing projects in the
UK (Opoku and Fortune, 2010). Academicians and tgiagers in Hong Kong share this
vision. The “Hong Kong’s Construction Industry \Gsi 2020,” jointly published by the Hong
Kong Construction Association and the Constructimatustry Group of the British Chamber
of Commerce, identified five strategic areas to ¢ginewth and prosperity of Hong Kong's

construction industry (HKCA, 2012):

1. Safety, health and quality of life

2. Environmental awareness and efficient energy
3. Business ethics and procurement processes
4. Continuous improvements to productivity

5. Development of a viable and sustainable constraétidustry

This focus aligns with the concept of sustainapilit relation to economic, environmental

and social perspectives.

According to the final research report of the Cangton Industry Institute in Hong Kong,

“Reinventing the Hong Kong Construction Industryr fibs Sustainable Development,”
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sustainability is an important focus of the constilan industry. It includes improvements to
energy, waste management, construction methodg@#tc2008). However, as demonstrated
by Shen and Tam (2002), the industry has benefitted barriers and measures to implement
environmental management rather than economic,r@mnwviental and social sustainability
impacts. This differs from neighbouring mainlandir@2ls construction industry in which
more economic factors are considered than socidl emvironmental attributes in project

feasibility (Shen, Tam, Tam and Ji, 2010).

In 2001, the Hong Kong government established taswable development unit (SDU) to
initiate studies and activities for sustainabil{tyip and Poon, 2009). Stakeholders in the
construction industry play a key role in achievangustainable society. Yip and Poon (2009)
categorised five groups of stakeholders in accareato their functional roles and
professional disciplines: (1) government; (2) depels; (3) architects, structural engineers,
electrical and mechanical engineers and surveymitetively the “consultants”); (4) main
contractors, sub-contractors and suppliers (coMelst the “contractors”); and (5) site agents,
site supervisors and foremen (collectively the “poofessionally-recognised participants”).
In their study, government and developer groupblamg Kong did not aggressive promote
sustainable development in construction from 20@0 2004. However, consultants,
contractors and non-professionally-recognised gpents exhibited significant awareness,
concern, motivation and implementation throughbat same research period (Yip and Poon,

2009).

Although some studies related to sustainabilityehBocused on the construction industry in

Hong Kong, most studies focused on reduction, rears# recycling of construction and
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demolition waste (Jaillon, Poon and Yu, 2004; Pd®97), green building (Fong, Lam, and
Chan, 2004), and implementation of environmentahagament (Shen and Tam, 2002).
Project management must progress from “doing thiigg” to “doing the right things right.”

In doing so, project managers must take respoitgilidr the project’s results, including the
sustainability aspects of that result (Abdou, 20T4)ere is also a necessity to promote the
balanced view of Brundtland (1987) on building astainable society where economic,
environmental and social factors are considerecaumal footing (Edum-Fotwe and Price,
2009; Shen, Tam, Tam and Ji, 2010). However, reBeam these criteria leading to project

success in Hong Kong’s construction industry haseen widely conducted.

This chapter discusses the development of projgotess. Section 2.2 shows how project
management research has supported society’s devetdp The historical development of
project success, including success criteria anttalrisuccess factors, is discussed in Section

2.3.

2.2 Project Management Research

Project and project management have existed fang period of time. Projects like the
Egyptian Pyramids (circa 2700 to 2500 B.C.) andGneat Wall of China (221 B.C. to A.D.
1644) were resourced, planned and executed moneltBQ0 years ago. Project management
has been used for centuries to create change bmitbachange in societies (Cleland and
Ireland, 2006). In the first part of ®Qcentury, World War | and World War Il cultivated
engineers and managers of diverse disciplines t¢iwdarge military and defence projects,

including cargo ship building and the Manhattanj&uts building of the first atomic bomb
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(Cleland and Ireland, 2006). These important ptsjadvanced modern project management

in the second half of the ®@entury and beyond.

A number of project time management tools were ldg@esl through the 1950s, including the
Gantt chart, the critical path method (CPM) and pinegram evaluation review technique
(PERT) (Baccarini, 1999a). In the 1960s, several tuols were developed (for example, the
work breakdown structure), which led to the develept of cost/schedule control systems
criteria (C/SCSC or C/S¢ (Morris, 1997; Weaver, 2007). The 1970s, whichv san
unprecedented expansion of project management licapons, also observed the
development of project management as a distindis@pline (Snyder, 1987). Practices, tools
and techniques were major interests to projecttipi@rers for execution. As a result, a trend
in the 1980s placed an increased emphasis onribvet ‘€nd” of projects (Barnes and Wearne,
1993). Gareis (1989) developed the “managementrbjeqis” concept stating that many
general management situations can be dealt withrapect environments (Gareis, 1989).
Shenhar and Dvir (2004) identified central concepisroject management development after
Gaddis (1959) presented a seminal article on praojgnagers in thédarvard Business
Review The perception of project management changesydear years (Table 2.1). Four
generations are recognised in the four decadesebttfie new millennium: (1) scheduling in
the 1960s; (2) teamwork in the 1970s; (3) uncetyamreduction in the 1980s; and (4)

simultaneity in the 1990s (Shenhar and Dvir, 2004).
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Table 2.1. Generations of project management conceptualiegghenhar et al., 2004)

Period | Central Concept Main Thrust M eans
1960s Scheduling | Coordinating activities'Tormation technology,
planning
Cooperation between | Process facilitation, role
1970s Teamwork participants definition
Uncertaint Search for information,
1980s unty Making stable decisionsselective redundancy,
reduction .
risk management
1990s Simultaneity Orchestratlng Responsn_/eness,
contending demands | collaboration
Adaptation One size does not fit all  Adaptive apyio
Connect project
2000s | Strategic alignment management to Build a project strategy
business
Globalisation Off-shore projects Virtual coordiruati

Jugdev and Miller (2005) defined four periods @ fo defining success.

1. Period 1: Success is measured on project implementationhamdlover (1960s —
1980s)

2. Period 2: Emphasis is on the developing of critical sucdastr (CSF) lists (1980s —
1990s)

3. Period 3: Significant contributions to the literature withet emergence of integrated
frameworks on project success (1990s — 2000s)

4. Period 4: Strategic project management {2dentury) has a continued emphasis on

project management success at the organisatioh leve

Employing project management success from prog@att to organisation-level shifts
attention to effectiveness metrics and reflects afistic view on the value of project

management as a core or strategic asset (JugdeMidted, 2005).
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Soderlund (2011) reviewed 30 leading managemenbegmhisation journals published over
the last five decades and identified 305 articldated to project management. Articles were
categorised into seven schools of thought: (1)naiptition school; (2) factor school; (3)
contingency school; (4) behaviour school; (5) gogerce school; (6) relationship school; and
(7) decision school. Turner, Huemann, Anbari ancedBlet (2010) categorised the
development of project management into nine schaidfisought: (1) optimisation school; (2)
modelling school; (3) governance school; (4) bebtavischool; (5) success school; (6)
decision school; (7) process school; (8) contingeschool; and (9) marketing school
(Bredillet, 2010; Turneet al, 2010). Their key ideas, variables and lineshefdevelopment
are shown in Table 2.2. In addition, Silvius (20177@d to establish sustainability as a new
school of thought in project management.

Table 2.2. Key ideas and variables/units of analysis of time ischools of project
managemenmntesearch (Bredillet, 2010)

School of
Project Came to Key Variable or
Management Key Idea Subschools Prominence Unit of Analysis

Optimization School | Optimize project duration by Late 1940s Time
mathematical processes

Modeling School Use of hard- and soft-systems Hard systems 1950s Time, cost, performance,
theory to model the project Soft systems Mid-1390s quality, risk, etc.

Governance School Gaovern the project and the Contracts 1970s The project, its
relationship between project Temporary organization Mid-1990s participants, and
participants Project-based organization | Late 1990s governance mechanisms

Behavior School Manage the relationships 0B Mid-1970s People and teams
between people on the project HRM Early 2000s working on projects

Success School Define success and failure Mid-1980s Success criteria and
Identify causes success factors

Decision School Information processing through | Project selection Late 1980s Information on which
the project life cycle Information processing Late 1980s decisions are made

Process School Find an appropriate path to the Late 1980s The project, its processes
desired outcome and subprocesses

Contingency School Categorize the project type to Early 1990s Factors that differentiate
select appropriate systems projects

Marketing School Communicate with all Stakeholders Mid-1990s Stakeholders and their
stakeholders to obtain their Internal marketing Mid-1990s commitment to the
support Value of project Mid-2000s project and project

management management
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As discussed, modern project management is an iagoldiverse discipline dealing with
changes in the environment and society (Clelandliaat@nd, 2006). In the last two decades,
concerns about climate change and sustainable afgueht have required that projects,
particularly infrastructure projects, be concepse, designed and implemented with built-in
characteristics of economic, environmental and aosustainability (EPFI, 2013). Many
projects failed due to an overrun of cost and tomenexpected opposition from stakeholders

(lyer and Jha, 2005).

This study identifies gaps in knowledge leadingctinstruction project implementation
success. It focuses on building economically fdasienvironmentally friendly and socially
acceptable projects in Hong Kong. This study falishin the success school of project
management research as named by Tuebel (2010) or the factor school (i.e., success
factors, project outcomes and performance) in #itegorisation by Soderlund (2011). To
better understand the meaning of project succedsuilding a sustainable society, it is

important to review historical developments of sssccriteria attached to projects.

2.3 Historical Development of Project Success

“Success” is a term that Longman Dictionary of @wmporary English describes as
“achieving what you want or intend” (Longman, 2008ademicians have discussed how to
define project success and measure project perfa@nd here is no standardised definition
for project success or accepted methodology fomgasurement (Baccarini, 1999b; McCoy,

1986).
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It is important to differentiate between projecteess criteria and success factors. Success
criteria are measures against which the succefsslare of a project is to be judged. Success
factors are inputs to the management system thdtdeectly to the success of the project.
Although each is important, they are distinct (@alland Baccarini, 2004; Dinsmore and
Cooke-Davies, 2006). Different success criteriaaasociated with different critical success

factors (CSF) (Pinto and Prescott, 1990).

2.3.1 Success Criteria

Differentiation between project success and proj@enagement success is important.
Baccarini (1999b) distinguished that the logicahfiework method (LFM) covers both project
management success and product success. Projeagemaant success is subordinated to
product success (Baccarini, 1999b). Product suadesis with goal and purpose (or higher-
level objectives of the project). Project managemnsertcess deals with inputs and outputs
related to the process. Project success shouldnnotvith project management success. In

addition, there is no direct correlation betweentthio terms (Baccarini, 1999b).

Cooke-Davies (2004) recognised that both projectess and project management success
are important to any project. If a project achiepagect success without project management
success, then an improved process for greateriteenetild have been achieved. On the other
hand, successful project management without prgactess indicates that the sponsor or
project owner failed to realise project benefitsoaginally designed (Cooke-Davies, 2004).
Project management success measures related tdincesjuality can be viewed as an
internal measure of efficiency. In contrast, prddsuaccess is concerned with the project’s

external effectiveness (Shenhar, Levy and Dvir,7)9® this sense, project management
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success concerns the process of project implenn@mtdfor purpose of this study, project
management success is viewed as project implenanticcess. Therefore, product success

is beyond the scope of this research.

Success, which is measured in subjective and ageetays, means different things to
different people (Freeman and Beale, 1992). Projentagers measure success through cost
effectiveness (Altmann, 2005). Pinto and Mantel9@9confirmed that project success or
failure is not a monolithic measure; it must beeased based on several criteria. What
constitutes project failure for one organisationynige viewed as a success in another
organisation (e.g., internal efficiency — extermdlectiveness focus divide in R&D and
construction organisation) (Pinto and Mantel, 1990¢gither a standardised definition of
project success does not exist nor an acceptedodwtgy of measuring it (Baccarini,
1999b; McCoy, 1986). However, Hartman (2000: 1Wlaled that a “project is successful if
all the stakeholders are happy.” People are thiatois, developers, and users of any project.
What many project managers fail to realize is thatmis-handling of people affects project

outcomes (Bubshait and Farooq, 1999).

Historically, projects have been managed as teahrsystems rather than behavioural
systems using mechanistic approaches to achieyecpmsccess in terms of time, cost and
quality (Belout and Gauvreau, 2004). With the das®st, time and quality triangle as a
basis, Dinsmore and Cooke-Davies (2006) describédianal requirements. Scope and the
health, safety and environment (HSE) interplay wWitle criteria for project management
success. This is represented by a pentagon. HS$farisof the social and environmental

sustainability impact considerations. There is mnfof tension between science (a technical
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system) and art (a project manager’s personal jnégé in choosing project success criteria.
Other possible criteria for project success inclgtikeholder satisfaction, learning effect,
motivation, strategic alignment/contribution ancpgering for future so that all parties are
satisfied during the project and with its outcorAadersen and Jessen, 2000; Sherthaal.,

1997; Wateridge, 1998).

Identifying success criteria devoted to certainjguts is an art of the project manager when
satisfying key stakeholders. Selecting appropriateject success criteria shows a clear
manifestation of the tension between science ahdAar added complexity is drawn from
developing recognised and mutual success criteraan f stakeholders on economic
sustainability, environmental sustainability anatiabsustainability. Dyrhaug and Ingenigr
(2002) revealed that the measure of project sucedmsed on the satisfaction of key
stakeholders rather than solely meeting technetiications. Some researchers recommend
that project success criteria be clearly defined agreed upon by key stakeholders prior to

the start of a project (Shentetral,, 1997; Wateridge, 1998).

In the 1960s, Martin Barnes introduced the iroangle as success criteria for a project. The
iron triangle illustrates how the objectives of ttdsme and quality are interrelated. Shortly
after its introduction, Barnes changed the termafiy’ to “performance.” Lock (2013: 24)
quoted from Barnes’ private correspondence thatudl@y’ implied little more than
compliance with spec., but ‘performance’ | intendednean ‘the project, on completion, does
what it is supposed to do.” At that time, projestternality, including sustainability, was not
a concern to project stakeholders. In additionythdéd not mention the differentiation

between project success and project managemeregssucc
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Morris and Hough (1987), ilfhe Anatomy of Major Projegtargued that “on time, in budget,
to specification” is often not the best measursuafcess. Morrigt al. (1987) identified that a
front-end definition is the least understood anchaged. Subsequently, it causes problems
related to poor definition, wrong expectations, regtimistic assumptions, inappropriate
choice of technology, and poor awareness of exigasa(e.g., environmentalist opposition to
certain project activities), which leads to pooojpct outcomes and business performance
(Morris and Hough, 1987). Morris (1998) suggestkdt tthe management of a front-end
definition, including project success criteria, carake or break a project. A project’s

sustainability requirements, if any, must be defiaethe front-end for better management.

Munier (2005) introduced an example of people t@gca gold mine project in 2003 to
defend their health and environment in Esquel, allstown in Patagonia, Argentina. Due to
water pollution, Esquel’'s people stormed the muypalkiy under the slogan “water is more
precious than gold.” They forced the local munitipauncil to call for a non-binding

referendum on the construction of the mining proj&wentually, the project was declined.
The people considered their social and health dpweént more important than economic
gain (Munier, 2005). This demonstrated the inflleenof environmental and social

sustainability impacts on the viability of a prdjec

Pinto (1986), in his classical study on project lempentation success, identified specific
items for performance measurement (see Table AR)ording to Slevin and Pinto (1986),
success performance may be defined in terms ohieahvalidity (TV) on sound project

technical performance, organisational validity (Qdf) acceptance by project team members
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and clients, and organisational effectiveness (Of)mprovement of decision making or

performance on the part of clients. On top of tiadal schedules and budgets as measures in

each project, respective performance attributiomergby Pinto (1986) have been categorised

in Table 2.3.

Table 2.3. Items comprising Pinto’s performance measurest(Rit986)

g

ltem Statement

1 The project has/will come in on schedule.

2 The project has/will come in on budget.

3 The developed project works (or will work if bgideveloped). (TV)

4 The project will be/is used by its intended dgerfOV)

5 This project has/will directly benefit the intendesers through increasir
efficiency or employee effectiveness. (OE)
Given the problem for which it was developed, thisject appears to d

6 the best job of solving the problem (i.e., it whs best choice among a set
of alternatives). (TV)

7 Important clients directly affected by this pjevill make use of it. (OV)
| am/was satisfied with the process by which thisjgrt is being/was

8 implemented. (Pinto did not categorise this iterne Buthor believes th;
it should be under TV in the context of Hong Kongenstruction
industry.)

9 We are confident that non-technical start-up pnaislewill be minimal
because the project will be readily accepted bintended users. (OV)

10 This project has/will directly lead to improved more effective decisio
making or performance for the clients. (OE)

11 This project will have a positive impact on thegho make use of it. (OE

12 The results of this project represent a definitpriomement in performang
over the way clients used to perform these actiwit{OE)

13 All things considered, this project was/will dsuccess.

Project performance achievement as described éskadriented measure in terms of time,

cost and quality. In addition, it links to peopled project system (Turner, 2007). Wateridge

(1998) found that project managers focus on skorirtsuccess criteria relating to project

process to satisfy time and budget constrainteygsenior management. Less focus is placed

on longer-term success criteria relating to produnciuding delivering an approved system
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(Wateridge, 1998). To achieve improved project sas¢c Wateridge (1998) suggested
determining success criteria at the outset to remgberceived common goal. As such,
people’s view of the significance and importance soistainability impacts (economic,
environmental and social) on the project and bypifegect would greatly affect the meaning
(or definition) of project success in the projegstem. However, not many authors write
about sustainability impacts on project succeskin8bn (1999), however, is a forerunner in

this respect.

Atkinson (1999) argued that the iron triangle (itane, cost and quality) is no more than the
two best guesses of resources related to time @std These are calculated at a time when the
least is known about the project. It is a phenomeoibquality or an emergent property of
attitudes and beliefs surrounding the project'e-@ifcle. When judging project success,
project managers put too much emphasis on timecastl at the expense of other criteria
(Wateridge, 1995). This may create negligence dftemhal success criteria, which is a Type

Il error (Handy, 1994).

To improve Type Il error in an IS-IT project, Atldan (1999) suggested that the square route
include the iron triangle, the information systeon IS-IT projects (or the technical strength
of the resultant system), the benefits to the tastibrganisation (or direct benefits), and the
benefits to a wider stakeholder community (or iedirbenefits) in understanding project
success criteria (Atkinson, 1999). Figure 2.1 shidvessquare route. Table 2.4 breaks down
the four perspectives of success criteria. Socral anvironmental impacts, as well as

economic impacts to a surrounding community, a@ireng project success criteria under
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the indirect benefits category of the Atkinson squeoute model. However, these are not

empirically tested.

The Iron The

Triangle Information

System

The Square
Route
Benefits Benefits
(Organisational) (Stakeholder

Community)

Figure 2.1. Atkinson’s square route (Atkinson, 1999)

Table 2.4. Square route to understanding success criteri&ifabn, 1999)

Iron The Information Benefits Benefits (Stakeholder
Triangle System (Organisation) Community)

Cost; Maintainability; Improved efficiency; Satisfl users;
Quality: Reliabilty: Imp_roved . Social an_d envi r'onmental

effectiveness; impact;
Time. Validity; Increased profits; Personal devehgmt;
Informgtu?n i Strategic goals; Professional learning;
quality;

Organisational-
learning;

Reduced waste. Capital suppliers;

Use. Contractors profits;

Content project team;

Economic impact to
surrounding community.
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Collins and Baccarini (2004) surveyed 150 Australpmoject managers on project success
criteria. Their study indicated that “community eptance” was a criterion important to
product success and social objectives, standards expectations of the community.
“Environmental” is a criterion important to projestanagement success related to meeting
environmental obligations and regulatory compliandéhough these criteria rank at the
bottom in the list of project success criteria,ytlwonfirm Atkinson’s (1999) thinking in an

empirical manner (Collins and Baccarini, 2004).

Baker and Echeverria (2015) developed a projectaganrs sustainability checklist” (Baker
and Echeverria, 2015) by referencing 10 knowledggasa of the Guide to the Project
Management Body of Knowledge (PMBoK Guidd! &dition) (PMI, 2013). The checklist
facilitates project managers by pointing out theessity of sustainability consideration in
each of the project management knowledge areaeriieless, the checklist does not inform
project managers on what constitutes project sscosgh respect to sustainability

perspectives.

2.3.2 Critical Success Factors

Depending on the project type, project success besn perceived differently over time
(Altmann, 2005). It is impacted by new technologgpwledge management techniques and
project leadership styles meeting time, cost amtttfanal requirements. The exact mix of
success factors differs between project typesptbgct team must encompass all aspects to a

greater or lesser extent (Altmann, 2005).
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The concept of critical success factor (CSF) cbaotron to project success originated from
the field of management information systems, whags then used in the development of
business strategy research (Grunert and Ellegd##83). Daniel (1961) first discussed
success factors in management literature (AmbasghFand Wiener, 2005). To bridge the
management information gap in organisations, Dg(ii@61) suggested three basic types of
information for planning purposes: (1) environméntgormation describing the social,
political, and economic aspects of the climate mclv a business operates or may operate in
the future; (2) competitive information explainipgst performance, programs, and plans of
competing companies; and (3) internal informatiadigating a company’s strengths and

weaknesses. Bullen and Rockart (1981: 7) agredddahiel (1961) in stating that CSFs are:

... the limited number of areas in which satisfactagults will ensure successful competitive
performance for the individual, department or orgamion. CSFs are the few key areas
where “things must go right” for the business toutish and for the manager’s goals to be

attained.

Nevertheless, Bulleret al (1981) maintained that there is no universal CS&#tsng

algorithm. In addition, identification of CSFs farmparticular project is a subjective judgement

arrived at only after some thought by a project aggn.

To help project managers easily observe causetedfiationships, Belasst al (1996)

suggested a framework as shown in Figure 2.2.
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Figure 2.2. Framework of critical success factors groupingagsess project success/failure
(Belassi et al., 1996)

Success factors are grouped into four areas: (@pr& related to the project; (2) factors
related to the project manager and team membérgac®rs related to the organisation; and
(4) factors related to the external environmenst&y response in the framework represents
the effect of impacts from intra-relationships beéw factors in different groups. Belastal
(1996) admitted that the grouping of critical fast@lone would not be sufficient to lead a
project to success. Factors in each group can hsidered input-related factors affecting
project implementation. Several factors in the gsouan simultaneously come into play and
affect project success or failure. The project nganacan adopt this framework to analyse
their specific project situations. Atkinson (1998¢wed economic, environmental and social

impacts as success criteria (indirect benefits tékkedhiolder community) to be judged on
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project success. Belassi al. (1996) viewed them as factors (political, ecormrspcial and
technological environment) interplaying with otliactor groups. This, in turn, caused project

success or failure.

Relatively few researchers examined the procegsr@éct implementation in a systematic
and empirical manner (Pinto and Prescott, 1987)stMtudies, which were conducted from a
theoretical perspective, argued for a set of nexgsdynamics or conditions to facilitate
successful implementation (Archibald, 1977; Clelamdl King, 1983; Lock, 1984; Martin,
1976; Pinto and Prescott, 1987). Baker, Murphy Ristier (1983) was an early survey study
on 650 completed aerospace, construction and @tiogects to identify factors empirically

critical to project success (Baker, Murphy and Ersi983; Pinto and Prescott, 1987).

Toor and Ogunlana (2010), in conducting a key perémce factor (KPI) study for mega-
sized infrastructure projects, explored the sigaifice of KPIs from the viewpoints of
different stakeholders. The findings revealed tbéer than time, cost and quality, KPIs
measuring safety, efficient use of resources, reduconflicts and disputes become
increasingly important. They also advocated thatdbnstruction industry is slowly shifting
from the traditional performance measurement toiba oh both quantitative and qualitative

performance measures on those large-scale infcasteuprojects (Toor and Ogunlana, 2010).

2.4  Chapter Summary
Hong Kong'’s construction industry recognises sustaiiity as a key consideration in project
success. Various studies in the construction imgyxiint to the requirements of developing

strategy linked to building sustainable construtgwojects. However, the industry focus has
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been placed on environmental management rather waking toward a balanced view
across the three aspects of sustainability. Sta#tef®in the construction industry play a key
role in achieving a sustainable society. Profesdipnand non-professionally recognised
participants in the industry should exhibit sigcdfint awareness, concern, motivation and
implementation throughout the construction projgebcess. The industry’s focus on
environmental management promotes a balanced wewart building a sustainable society
where economic, environmental and social impa@sansidered on equal footing. Research

on such criteria in Hong Kong’s construction indystas not been widely conducted.

This chapter presents background knowledge of grapanagement research, historical
development of project success and project managesnecess, success criteria, and critical
success factors. Their differentiation has beenudised. The iron triangle’s relationship to
time, cost and quality was proposed for successtororg. Project managers at that time did
not differentiate between project success and groj@nagement success. In the late 1980s,
researchers started to appreciate the necessityomttend definitions on project success
criteria. The iron triangle was challenged as bamgyfficient in judging project success.
Atkinson (1999) developed the square route for geimgnsive measurement of project
success criteria, which included sustainability atfs. Atkinson (1999) recognised this from
a theoretical viewpoint; Collins and Baccarini (2D@onfirmed his thinking in an empirical

study.

Project success, success criteria, and the emedgimgnsions of sustainability impacts were
reviewed from a project management perspectivectwBhowed many knowledge gaps in

this area of study. For instance, researchers cstuldly project success criteria and critical
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success factors with a contingent or subjectivigireach rather than an objectivist stance.
Furthermore, elements of success criteria withicheaf the sustainability dimensions
(economic, environmental and social) have not wesearched in-depth, particularly in Hong
Kong’s construction industry. Major elements comimg of a balanced view of managing

project sustainability are discussed in the follagvchapter.
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Chapter 3 Project Sustainability

3.1 Introduction
Most discussions on sustainability and sustainaleleelopment focus on global concerns,
political issues or local policy interventions. Hewer, a study supported by the U.S. Agency
for International Development (USAID), the Unitedatibns Environment Programme
(UNEP) and the University of Minnesota addresséslithportant focus at the project level as
it researched how to conduct a project for susktdéndevelopment (Gregersen, Lundgren and
White, 1994). Gregersest al (1994) suggested changing the project approaesdore more
sustainable benefit flows through project actitier the sake of improving the contribution

of projects to sustainable development and avoidimgpstainability.

Sustainability, according to Abidin and Pasquir@Q2 277), is a commitment to:

Economic sustainability — increasing profitability through efficient usé resources (human,
materials, financial), effective design and good nagement, planning and control;
Environmental sustainability — preventing harmful and irreversible effects ohe t
environment by efficient use of natural resourcescouraging renewable resources,
protecting the soil, water, air from contaminatioasd others; andSocial sustainability —
responding to the needs of society including useighbours, community, workers and other

project stakeholders.

Lozar (1993) defined sustainable development foistroction project as “..maximizing the
use of natural resources for permanent constructiamd minimizing environmental
degradation over the life cycle of the constructipplicatior’ (as cited in Maldonado-

Fortunet, 2002: 38-39). Lozar's (1993) definiticadl$ short because it addresses only the
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resource management and environmental impact otieantion projects. It ignores other
important attributes of sustainable developmentjuming potential social and economic
opportunities and impacts (Maldonado-Fortunet, 200Gareis et al (2010) related
sustainable development to project management ioyipg out that challenges and potentials
of sustainable development in project managemerd hat been researched in depth (Gareis,

Huemann and Martinuzzi, 2010).

Earlier chapters reviewed the changing criteria ppbject success, the necessity of
incorporating principles of sustainable developmeta construction projects and the trend of
Hong Kong’s construction industry to promote susdhility. First, this chapter will review

field studies identifying gaps in knowledge. Nektyill formulate research questions.

Eid (2002: 206) pointed out that:
The goal of sustainability is the process of syatamally and effectively integrating vital
environmental and social concerns into economicebigament, financial planning, and

project management

In his opinion, the integration of project managatnesustainability and industry
competitiveness (e.g., quality, markets, equitabbgket conditions, etc.) delivers a clearer

business case for sustainable construction (Eid220

This research study is inter-disciplinary in natlResearchers and practitioners have echoed
to Brundtland (1987) on sustainable developmenkingbn (1999), Maldonado-Fortunet

(2002), Silviuset al (2013) and others have also linked sustainalititproject success. To
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build economically feasible, environmentally frigywdand socially acceptable projects

required by society, it is necessary to review hpaject management catered to changes in
managing project sustainability. Section 3.2 oe8inrespective sustainability aspects
(economic, environmental and social) in project agment. It establishes the meaning of
sustainability in project management and leadsh& dgeneration of research questions, a

hypothesis and a theoretical framework.

3.2 Sustainability in Project Management

Brundtland (1987: 43) defined sustainable develognas “the development that meets the
needs of the present without compromising the tgwli future generations to meet their own
needs.” This basic emphasis on a long-term aspesustainability and equity between
present and future generations continued to beloj@s@ over the past decades. Brundtland’s
definition indicates that “needs” include a sounavieonment, just society and healthy
economy (Diesendorf, 2000). In the eyes of Diesen@®00), “development” covers social
and economic improvements in a broad sense, whay imclude economic growth. The
emphasis is on “gqualitative improvement in humaimgeor “unfolding of human potential”

as discussed by the ecological economist Hermay [Désendorf, 2000).

The U.S. National Environmental Policy Act (NEPAYhich went into effect on January 1,
1970, created the environmental impact assessraéf}) (Maldonado-Fortunet, 2002). EIA

is defined as the systematic identification andlietéon of potential impacts or effects of
proposed projects, plans, programmes, or legiglatotions relative to the physical-chemical,
biological, cultural, and socioeconomic componeftthe total environment (Canter, 1996).

EIA has been widely used in the global constructmmiustry, including Hong Kong. Many of
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its principles are integrated into daily works bk tconstruction industry to contribute to
sustainability. According to Jaafari (2007), susddility is a thinking dimension rather than a
methodology. There is a lack of consistency andstiolmethods to help project participants
implement sustainable construction practice atovaristages of the project cycle (Shen, Hao,
Tam and Yao, 2007). Sustainability considers l@rgiatimpact on society (Brundtland, 1987)
and project is by definition a temporary endeavondertaken to create a unique product,
service, or result (PMI, 2017). Each project atyiduring implementation stage may have
short-term or long-term impact on society in respecsustainability dimensions (economic,
environmental and social). Hence, the nature ofeptoimplementation (short-term) and
sustainability (long-term) is not in contradictiohhey are inter-related. In fact, the project
activities within implementation stage offer muctfluence on sustainability of human being

(Lock, 2013).

During the 1970s, project management applicatigpmeasl from the construction, aerospace
and defence industry into nearly every industrycaini, 1999a). Studies to integrate the
concept of sustainability into project managemaearitioue to grow. However, they tend to
approach it from a conceptual, logical, or moralnp®f view (Silvius et al, 2013). A

sustainability approach to the development of stftacture projects considers environmental
quality and performance goals. Sustainability c@msts must be considered explicitly and
systematically within the decision-making procds®aghout all stages of the project’s life
cycle. It is especially important during the eaflynding stage, planning and conceptual
design stages and as an additional measure ofrpenfice across the life cycle of the project
(Maldonado-Fortunet, 2002). The measure of prgactess from sustainability point of view

can be made reference to Brundtland’s (1987) stgdes®und environment, just society and
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healthy economy for sustainable development. Onjepto success environmental
sustainability, measurement of air quality, £€missions that cause climate change, waste
management and hazardous material handling to prévaamful to environment, etc. are
important. On project success social sustainabititgasurement, one shall measure the
positive contribution and negative detrimental ictgadue to the project, such as project
impact on human life and community perspective,afdecal human and material resources,
health and safety improvement at the community, €@a project success economic
sustainability, resources consumption and efficgense of appropriate technology, and avoid
damage to renewable resources, etc. are importagdsumes. Atkinson (1999) and

Maldonado-Fortunet (2002) demonstrate such measumem

Empirical study emerges as a necessity to underskerw the concepts of sustainable
development are implemented in practice. The clsdckl Table 3.1 was developed in the
2010 IPMA Expert Seminar Survival and Sustainability as Challenges for Potge

(Knoepfel, 2010). It shows areas of interest ondiaing the concepts of sustainability into

action.
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Table 3.1. Checklist for integrating sustainability in projeand project management

(Knoepfel, 2010)

Economic
Sustainability

Return on Investment

Direct financial benefits/net present
value
Strategic value

Business Agility

Flexibility/optionality in the project
Increased business flexibility

Environmental
Sustainability

Transport

Local procurement/supplier selection
Digital communication

Travelling

Transport

Energy

Energy used
Emission/CO2 from energy used

Water

Water usage
Recycling

Waste

Recycling
Disposal

Materials and Resources

Reusability
Incorporated energy
Supplier selection

Social
Sustainability

Labour Practices and
Decent Work

Employment
Labour/management relations
Health and safety

Training and education
Organisational learning

Human Rights

Non-discrimination

Diversity and equal opportunity
Freedom of association

Child labour

Forced and compulsory labour

Society and Customers

Community support

Public policy/compliance

Customer health and safety

Products and services labelling
Market communication and advertising
Customer privacy

Ethical Behaviour

Investment and procurement practices
Bribery and corruption
Anti-competition behaviour

Silvius et al (2013) conducted an empirical study on 56 prejéctEurope. It analysed to
what extent organisations initiate, develop, andnaga projects with respect to the
sustainability maturity model suggested by Silvarsd Schipper (2010) (see Figure 3.1).
Business resource, the basic level, is an effective and efficiene & resources without
damaging the environment. At this level, appropriactions can reduce resource
consumption for less non-sustainable effects ofepr@r company operation. In addition, it
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does not take away from the cause of non-sustdityabDuring the second level of
consideration, théusiness process, resources are used more effectively through optidh
process design. For instance, some meetings caorukicted via video conference for cost
savings and environmentally-friendly efforts. Tlnerd level of consideration, thieusiness
model, is a sustainability-oriented business model dimgcthe organisation and project to
deliver products, services or project outcomes sustainable way (for example, introducing
online services to an existing business model oinpeng with green suppliers for project
development). The fourth (and top-level) consideratfocuses on providing innovative
products and services contributing to a more sustainable society. Itonporates the
underlying business model, business process anddsssresources in the maturity model.
One example for the products and services congideras a hybrid car powered by
petroleum and electric batteries. This importamtospt would direct vehicles to be clean and
efficient. The model provides support and guidatwesvaluate project performance and

identify the gap for improvements in future progect

Products

/Services

Blsiness Model
Busingss Procecses
BUSLALSS RRESOUYEES
Figure 3.1. Sustainability maturity model (Silvius et al., )1
In Silvius et al (2013), consideration of sustainability aspeetfiomic, environmental and
social) appears to be highest at the businessnasolevel (corresponding with a traditional
“less bad” approach to sustainability) and loweégha products/services level (corresponding

with a modern approach on “how can we contributenaking things good”). Are they the
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same for construction projects in Hong Kong? Thet fresearch question related to the
maturity perspective is:
1. What is the level of sustainability consideratiaor forojects in the construction
industry of Hong Kong?
The answer to this question indicates the degresthinability consideration on projects in

the context of local construction industry.

Lopes and Flavell (1998) suggested that the apgrgosocess of a project life cycle
concentrates on the assessment of financial arfthitad feasibility (Lopes and Flavell,
1998). Grundy (1998: 45) indicated a similar effiecstrategy implementation projects:

We hold the view that wherever possible, bendisvéver soft and less tangible) should be
targeted — and preferably in economic (of financtakms. This does not mean that projects
should be exactly evaluated (in financial term&utone would want to see potential benefits

illustrated financially.

Project appraisal, including the assessment offimamcial aspects (such as the managerial
role, strategic and synergistic issues, sociaitipal, environmental and technical links, and
organisational factors), helps in identifying ridkmensions and their relative importance to

the success of project.

There is a growing external influence on projeethjch has led to economic disasters for

projects. Examples include public opposition to tomstruction of nuclear power stations

based on safety concerns or Concorde aircraft'$ ligel costs and inability to obtain
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permission to fly supersonically over land (Baccard999a). These examples lacked external

impact assessment to remedy undesirable effectprafett failure.

Abidin (2005) suggested that sustainability isshesome a project vision in construction
projects.An emphasis on efficiency in the traditional projeppraisal process can lead to
outcomes that are unacceptable from the viewpdintter-generational equity (Labuschagne
and Brent, 2004). The analysis of environmental sodial impacts must ensure that any
future environmental liabilities and costs, as veslsocial impacts from the implementation
of the project, are taken into consideration dugpngject appraisal (Labuschagne, Brent and
Claasen, 2005). A clear understanding of projéetdycles, interactions between life cycles
and the external environment and society are agusite for aligning project management

frameworks with the principles of sustainable depatent (Labuschagne and Brent, 2004).

Various authors have written about the generalaason of sustainability impacts on project
management. For example, Gregersen and Contréd82)(ihtroduced a methodology for the
assessment of likely economic impacts on projedpes and Flavell (1998) provided a
framework for analysing environmental and sociaksj etc. Chan, Scott and Chan (2004)
recognised that the environment of economic, spgalitical, physical environment,
industrial relation, and level of technology advesi@re external factors affecting the success
of construction project. Silvius and Schipper (202616) conducted a general conceptual
mapping study (not specific to construction prggdd link a group of nine sustainability
dimensions to six criteria for project success.ur@g3.2 shows this relationship. However,

they are not specifically developed to link sustdifity to project implementation success.

58



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Sustainability Project success
Sustainability is about balancing or harmonizing o _
social. environmental and economical interests The project is executed in a controlled manner
Sustainability is about both short-term and long-
term orientation

The agreed project deliverable is completed on
schedule and within budget

Sustainability is about local and global orientation

Sustainability is about values and ethics The project’s deliverable is *fit for purpose’

Sustainability is about transparency
and accountability

The business objectives or goals of the
Sustainability is about stakeholder participation project are realized

Sustainability is about risk reduction
The stakeholders of the project are satisfied

Sustainability is about eliminating waste

Sustainability is about consuming income, The project prepares the organization for
not capital the future

Figure 3.2. Relating sustainability dimensions to project sxc(Silvius et al., 2015)
Maldonado-Fortunet (2002) opined that there are ymdifficulties to drive project
sustainability,including lack of specific sustainability criteraand practical methodology for
planning individual construction project. Maldonaéortunet (2002) developed specific
sustainability criteria for his highway project @u The main parameters included resources,
ecology, humans, materials, environmental impaetrgy, system efficiency, project delivery

and facility indoor quality.

There is a gap in knowledge as suggested by MatiisRartunet (2002) that it is necessary
to determine specific sustainability criteria tajects. To date, it has not been determined
whether there are specific sustainability critegward construction project implementation
success in Hong Kong or if a relative importancesoiccess factors exists. Another two
research questions related to process perspecie leen developed to study Hong Kong's
construction industry.

2. To what extent does project sustainability (ecompn@nvironmental and social)

impact the project implementation success of Hongd{s construction industry?
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If such criteria exist, then:
3. What is the degree of significance of identifiedstainability related factors
contributing to project implementation success?

The following sub-sections review the current depetent of each sustainability aspect.

3.2.1 Economic Sustainability Aspect

Gregersen and Contreras (1992) suggested that m@onmpact assessment is not a
mechanistic accounting exercise. It is an attero@sisess project or activigx anteandex
postimpacts toward the real value to society and iiddial groups within society. The intent
of such an assessment is to provide a backgrounanéking more informed decisions
regarding the use of scarce resources availabd®diety from the perspective of economic
sustainability. Abidin (2005) considered the whdife cycle, cost efficiency and risk
assessment in measuring economic issues for argotish project. Gregersest al (1992),

in assessing projects, put emphasis on questidai®deto financial efficiency (overall cash
flow), benefits/costs distribution among interestaatties (who pays and who gains) and
economic efficiency to assess economic sustaitgbilhe financial analysis must be done
from a specific interested party’s point of viewgie government, business and individual).
Economic efficiency analysis is concerned with soshd benefits to society as a whole
regardless of who pays and who gains. Both are ezard with profitability. However,
economic efficiency looks at profitability from dety’s point of view. It is the return society

obtains with a given use of its limited resourd@segerseret al., 1992).
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Gregersenet al (1992) marked a clear demarcation between fiahnefficiency and
economic efficiency and economic sustainabilitylvi8s et al (2013) focused on financial
benefits on commercial projects. Economic benefits taken care of by governments at a
policy level and other initiatives. Depending oe fevel of project sustainability maturity in
an organisation that commissions the project, difieancial benefits are recognised in the
business case of project in terms of Cost Savind®educed Use of Resources or Improved
Business Processes. Projects are selected andaedhlbased on short-term return on
investment and a combination of short- and longitstrategic value. Selection of project at
top sustainability maturity stage is based dmkanced set of quantitative and qualitative
criteria that reflect both long- and short-term perspestiwé&h economic, environmental and

social considerations.

Maldonado-Fortunet (2002) developed a list of eaoigo sustainability factors for
construction projects. Factors observe the priesipf a project’s life cost, sustainability
practices, environmentally responsible supplieiater-generational equity. Factors include

(Maldonado-Fortunet, 2002):

* Reduced resource consumption

* Resource reuse

* Energy savings

* Resource efficiency

* Energy efficiency

* Water efficiency

» Extraction efficiency

» Maximised efficiency of artificial light
» Efficiency during operation

* Appropriate technology

* Non-damage to renewable resources
» Design systems for ease of maintenance and operatio
* Maximised use of natural light

* Water recycling system
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3.2.2 Environmental Sustainability Aspect

George (1999) suggested that the two principlesntdr-generational equity and intra-
generational development are a valid test for suadity across all people affected by
project development. The inter-generational eqgity necessary condition for sustainability;
the intra-generational equity is a necessary camdior development (George, 1999). These
principles are embedded in Principle 3 of the Rieclaration on Environment and
Development of the Earth Summit for sustainable ettgyment “to equitably meet
developmental and environmental needs of presahfgnre generations” (UNCED, 1992:

2).

Silvius et al (2013), in studying environmental sustainabilibgked at the project itself and
the performance of suppliers on project. In th@inamn, Supplier Know-How & Partnership
help in the delivery of project sustainability. Rerable energy and resources are preferred to
non-renewable resources (Griffiths, 2007; Hill aBdwen, 1997). Extraction of non-
renewable fossil fuels and minerals, as well ag ttensumption for production, generally
produce greenhouse gases (e.g.,»)C&hd other deposits affecting the environment. To
achieve sustainability, Silviust al. (2013) suggested selecting materials manufaguon

the project based oenergy consumption and/or pollution incorporated in materials

production and logistic processes.

In construction projects, Hill and Bowen (1997) gested reducing the use of four generic
natural resources: (1) energy; (2) water; (3) niaer and (4) land. Moreover, they
recommend the maximisation of resource reuse amdbycling, as well as minimising air,

land and water pollution (Abidin, 2005; Griffith8007). Silviuset al (2013) stressed that the
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minimisation of energy consumption, water consuarpind pollution is needed in the design
of project deliverability, which results in the yeting and/or purification of water before
disposal. Both the delivered project and desigmsailt are required to minimise waste with

as much recycling as possible in the deliveralifi{Silviuset al, 2013).

Maldonado-Fortunet (2002) developed a list of emvinental sustainability-related factors
for construction projects. These factors obsereeptinciples of preferential use of renewable
energy and resources, reduce the use of four gematural resources (energy, water,
materials, land) with maximisation of resource eeasid/or recycling to minimise air, land
and water pollution, and create a healthy and o&it¢tenvironment with landscape and
ecological diversity. The factors are categorisetb itwo groups: (1) resources and
technology; and (2) control measures. Factors uttderesources and technology category

include:

* Rapidly renewable materials

* Renewable energy technologies

* Recycled material

* Increase of recycled contents

* Protection of on-site soils

* Reuse of top soils and rock materials

* Vendors using materials with recycled content
* Proper handling, storage and disposal of hazardodd4oxic materials
* Materials based on life-cycle assessment

* Minimised construction wastes

* Waste reduction goals during construction

* Waste reduction goals during operation

» Specified materials for location and use

» Green landscape retrofit techniques

* Increase of durability

* Increase of recyclability

Factors under the category of Control Measuresidel
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* Reduced site disturbance

* Reuse of developed sites

» Ecosystem damage avoidance

* Solid waste avoidance

» Air pollution avoidance

* Water pollution avoidance

* Habitat destruction avoidance

e Avoidance of noise pollution

» Risk of air, water or land pollution

* Erosion and sedimentation control

» Protection of on-site vegetation

* Biodiversity

» Storm water management

» Application of constructed artificial wetland wastger treatment system
» Procedures for the recycling, reuse and salvagemstruction waste

* Indigenous species, species diversity and wildidbitats in plant selection
» Life support systems conservation

* Control of hazardous materials from constructide si

3.2.3 Social Sustainability Aspect

As mentioned, inter-generational equity is a kegnte of sustainability (Brundtland, 1987).
Apart from the economic and environmental dimersianter-generational equity has a
social dimension (Hill and Bowen, 1997). Social tausability is the idea that future

generations should have the same or greater atoesscial resources as the current
generation. Social resources include ideas relaiedulture and basic human rights. For
project development, social aspects include awuéithalof a child labour policy, gender

diversity, health and safety, heritage preservatemmd inclusion of social investment for
future generations. Seeking inter-generational tgqua project development covering

economic, environmental and social sustainabildy future generations forms a strong

support to sustainable development.

Assessment of social impacts for sustainabilityludes the processes of analysing,

monitoring and managing the intended and unintersdedhl consequences, both positive and
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negative, of planned interventions (policies, pamgmes, plans, projects) and any social
change processes invoked by those interventioresmidjor purpose of such assessment is to
bring about a more sustainable and equitable b&ipalyand human environment. It is linked
with a wide range of specialist sub-fields involviedthe assessment, including: aesthetic
impacts (landscape analysis); archaeological aftdratiheritage impacts (both tangible and
intangible); community impacts; cultural impactsenmibgraphic impacts; development
impacts; economic and fiscal impacts; gender ingdoealth and mental health impacts;
impacts on indigenous rights; infrastructural intpadnstitutional impacts; leisure and
tourism impacts; political impacts (human rightsygrnance, democratisation, etc.); poverty;
psychological impacts; resource issues (accesswandrship of resources); impacts on social
and human capital; and other impacts on sociedgsuch, comprehensive assessment cannot
normally be undertaken by a single person, butiregua team approach (Vanclay, 2003). It
IS convenient to conceptualise social impacts frople’s way of life; their culture; their
community; political systems; environment; healtid avellbeing; personal and property
rights; and their fears and aspirations (Vancl®03) in assessing social sustainability. The
protection and promotion of human health in a igadind safe working environment are key
factors in project. To minimise social risks in j@a development, it is important to address
the quality of human life in health, safety and iemvment (HSE) to stakeholder

communities.

Silvius et al (2013) in studying social sustainability concéra design of project deliverable
and results in a way that Labour Practices and medéork, Health and Safety Conditions
and the prevention of Bribery and Anti-CompetitiBehaviour in the community are

observed. Moreover, projects also play a role indlipment of Community (e.g., training,
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education and development of stakeholders, etdyerBity and Equal Opportunitye.g.,
gender, race, religion, etc.) and Human Rigliesg., non-discrimination, freedom of

association and no child labour, etc.).

Maldonado-Fortunet (2002) developed a list of doaastainability-related factors for
construction projects. These factors observed tireciples of sustainability, including an
improved quality of human life, the creation of hiea non-toxic environments, avoidance of
historic and archaeological disturbance, employnmartease, use of innovative techniques to
increase safety, use of local or regional materialmeans to transplant trees, and a visual

impact.

3.3 Chapter Summary

This chapter reviews the development of sustaiitalaihd project management in managing
project sustainability. Authors have written fronffetent perspectives about the general
association of sustainability impacts on projectnagement. Empirical studies have also
emerged in recent years. As identified, maturitgt process perspectives are two approaches
to deal with managing project sustainability. Hoeewthey have not been critically assessed.
This empirical study fills in the gap. Three resbalguestions are being developed to
understand the impacts of each sustainability d#&een (economic, environmental, and
social) on project implementation success and éteive importance of each sustainability
dimension by referencing earlier studies and theson in the construction industry of Hong
Kong. Taking three pillars approach in the studgctdrs under various sustainability
constructs are identified. Although the factorsnitifeed are important and are representative

elements under the theme of sustainable developroensustainability, they are not
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exhaustive. Depending on project context, thereoéiner sustainability factors (e.g., use of
nuclear energy under environmental sustainabilitgetision or ethical consumerism under
social sustainability dimension) that may influertbe success of projects. Since a mixed
methods approach is being adopted in this studyrogpiate use of methodology, methods
and tools including the determination of researgipotheses and framework in the
quantitative survey as well as the Delphi techniquiiie qualitative study are discussed in the

following chapter.
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Chapter 4 Research Methodology

4.1 Introduction
According to Kuhn (1962), science usually progresediny steps, which refines and extends
what is already known. A theory might appear inesearch study as an argument, a
discussion, or a rationale, and it helps to exphaipredict phenomena that occur in the world
(Creswell, 2009). There are myriad theories at wiarkhe world. Each theory has its own
ontological and epistemological roots (Stokes, 20When preparing the Research Proposal
(Res 2C) months ago, mMyeltanschauun@pas been reviewed. It is important to make clear
my ontology and epistemology in the study such thdtelps to make good choices of
research approach and methodology, and defend {Kémkegg, 2015). Identification of
research theme, knowledge gap, research goals hjedtives, and setting of research
questions are linked td&Veltanschauungpersonal interest, professional experience and

literature review.

Section 4.2 outlines the philosophical foundatiordempinning this research. Section 4.3
describes the research methodology adopted irsthiiy and systemically shows how it was
derived and executed. Section 4.3 explains thecathtonsiderations, including what

anonymity and confidentiality measures have bekertén this study.

4.2 Philosophical Foundations

4.2.1 Ontological and Epistemological Perspectind?roject Management

Philosophical worldview \Weltanschauungf the researchers) is a basic set of belief that
guides action. The type of belief held by indiviluasearcher steers the selection of

appropriate research approach in the study (Crésw€09). To select appropriate
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methodology, it is necessary to make clear the logyp epistemology and theoretical
perspective that the author positioned (Crotty,8)9®ntology raises basic questions about
the nature of reality and the nature of human beéintpe world (Denzin and Lincoln, 2005)
that affects researcher’s epistemological positjf@uba and Lincoln, 1994). Guba and
Lincoln (1994: 108) described ontological questi@ss ‘What is the form and nature of
reality and, therefore, what is there that can m®Wkn about it? For example, if a “real”
world is assumed, then what can be known abosititaw things really areand “how things
really worK' (Guba and Lincoln, 1994: 108). Epistemology askiw do | know the world?
and ‘What is the relationship between the inquirer ahd known? (Denzin and Lincoln,
2011: 91). On a position of realism that espoudgectivity; social phenomena and their
meaning are independent of researcher. The posfuree knower must be one of objective
detachment or value freedom to be able to disctivew things really areand “how things
really worK. Both ontological and epistemological positiormsen inform the worldview of
researcher and lay down the foundation of theaktiperspective and appropriate
methodology in research design. On the other exresrthe position of relativism that is
aligned with subjectivity. In between the spectruimjs the constructionism (or named
constructivism) which is a version of subjectivis@onstructivist concerns that reality is

constructed by people interaction in the world.

4.2.2 Theoretical Perspective

As shown in the previous research questions, taegetwo perspectives in researching the
project implementation success issues of managimgeqs sustainability: (1) maturity
perspective; and (2) process perspective. Bothbeanndertaken by various epistemologies,

methodologies and methods (Crotty, 1998). Manyaiesers in project management espouse
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objectivity (epistemology) (Ika, 2009) that adoptgheoretical approach of positivism. lka
(2009) collected and reviewed 30 articles on sueé®sn two recognised scientific journals
(Project Management Journand International Journal of Project Managemeriietween
1986 and 2004. The results showed that projectesgo@search is characterised by diversity
except in epistemological and methodological petpes (Ika, 2009). lka’s study shows that
common assumption on project success is takingvensal set of criteria and critical success
factors (in an objective way). The study suggests alternative assumptions (contingent
approach and subjectivist approach) in studyingjeptosuccess. Contingent approach
assumes that there is no “one best way” accounprgject success; and that idiosyncratic

criteria and critical success factors exist forcjpeproject context. It is a situational view.

The other alternative assumption as suggested dyslkubjectivist approach where success
and failure are not only subjectively perceived amhstructed by people, but they are
intertwined in meaning and action. It means thajgmt success can be considered a social
construct. Overall, science is the art of realégting, of taking ideas and confronting them
with observable evidence drawn from the phenomenwttich they relate (Donovan and
Hoover, 2014). Ika in his study has indicated #resion between science and art where actual
meaning(s) of project success can be explored ghroine choice of objectivist and
subjectivist viewpoints. Subjectivist viewpoint cent be negotiable. On the other hand,
objectivist viewpoint is based on evidence obtairswl subject to challenge by other
researchers. In other words, from Ika’s viewpoinésearch of project success related issues
can be carried out by quantitative and/or qualitatesearch methodologies with focus either

on objective or subjective approach.
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In this study, the ontological position that prdjead sustainability are things that exist in a
“real” world has been adopted. The form and natafelinkage between project and
sustainability can be identified, tested, and knalmough rigorous research. Considering my
Weltanschauungobjectivism rather than subjectivism and congiomism has been chosen in
this study (Crotty, 1998). The theoretical perspectshall match with the chosen
epistemology of objectivism. With reference to teeearcher’s educational and professional
background in engineering and the nature of thidys{to objectively assess the sustainability
impacts, if any, on project implementation succepskt-positivism is the preferred choice
over other possible perspectives. The post-positiviorldview represents the thinking after
positivism (objective truth of knowledge) wherechallenges the traditional notion of the
absolute truth of knowledge (Creswell, 2009; Ppslland Burbules, 2000). Guba and Lincoln
(2005) mention that post-positivism observes thealr reality but only imperfectly and
probabilistically apprehensible (ontology); reséardindings can probably be true
(epistemology); and empirical study is being addpteth the aim of falsification of
hypotheses and that qualitative methods may beided (methodology). The non-falsified
hypotheses are taken probably as facts or lawsirghatf knowledge) (Guba and Lincoln,
2005). To examine closely between positivism anst-positivism, post-positivism is chosen
as the preferred choice in this study due to prality. Selection of deductive research
approach helps to test theory obtained from othediss. It is planned to test theories
developed from earlier Europe and internationaldistl see if appropriate effects are
identified in the Hong Kong construction industihis research is going from general to
specific in terms of theory development. Hence,ucive research approach is not

appropriate in this study.
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In the last several decades, there were debaté®wrbest to conduct research. The debate
has been on the relative value of two fundamentdifferent and competing schools of
thought — the positivist and phenomenological agphes (Karami, Rowley and Analoui,
2006; Shaw, 1999; Smith, 1998). To explore the neatii research methodology adopted in
the field of business and management, Karatral. (2006) ask about in their studyhat
type of methodology is appropriate in managemardiss? Recent development of project
management research indicates a growing awareregsthere is a need for multi-
disciplinary, multi-perspective, and multi-methodpaoaches (Klakegg, 2015). This study
involving project management and sustainabilityeegsh fits into the areas of multi-
disciplinary and multi-perspective. It also coneemethodological fit to choose appropriate

research strategy to fit for situation and purpose.

4.3 Methodology

As mentioned, the selection of appropriate methmgiplis linked to researcher position on
ontology, epistemology and theoretical perspectivetty (1998) have summarised a table
(see Table 4.1) showing a range of choices availalithin respective categories including
methodology and methods. The choice of approprethod in conducting a study has to be
matched with chosen research methodology such that whole research process is

streamlined.
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Table 4.1. Choices for epistemology, theoretical perspectivethodology and methods
(Crotty, 1998)

Epistemology Theoretical Perspective M ethodol ogy Methods
Objectivism Positivism (and Post- Experimental research Sampling
Constructionism positivism) Survey research Measurement and scaling
Subjectivism Interpretivism Ethnography Questionnaire
(and their variants . Symbolic Phenomenological research =~ Observation

interactionism Grounded theory . Participant

«  Phenomenology Heuristic inquiry «  Non-participant

«  Hermeneutics Action research Interview
Pragmatism Discourse analysis Focus group
Participatory Feminist standpoint Case study

«  Critical inquiry research Life history

«  Feminism (etc) Narrative
Postmodernism Visual ethnographic methods
(etc) Statistical analysis

Data reduction

Theme identification
Comparative analysis
Cognitive mapping
Interpretative methods
Document analysis
Content analysis
Conversation analysis
(etc)

Franklin and Blyton (2011) discussed several apgrea to sustainability research, including
ethnographic practice, case study method, partmipaaction research, interviews of a
specialist group, grounded theory, surveying, dise® analysis, constructivist approach, etc.
According to Franklinet al. (2011), there is not a preferred method for redeag
sustainability. Selection of a method is usuallpetaent on the specifics of the research
context and appropriateness. The process of degignmethodology requires the researcher
to have sufficient prior understanding of each mddtogical option available to them

(Franklin and Blyton, 2011).

In Karamiet al (2006), an analysis was conducted on the reseaethodologies adopted by
120 articles drawn from 20 leading management @srpublished between 1991 and 2000.
Findings indicate that the potential of in-depthantitative studies (a widely accepted
approach based on the establishment of reliakality validity) diminishes rapidly under a
dynamic change environment. On the other handea&sing management studies adopt

qualitative approach which provides insights andlaustanding of the problem setting.
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Subject to the nature of knowledge, Karaghial. (2006) encourage researchers making a
right balance between quantitative and qualitatiwethods in researching business and
management problems by recognising the tensiondasetvpursuit of laws (and rigorously

validated models) and the acknowledgement of ctedeseaning.

Methodology focuses on the best means for acqukmagvledge about the world (Denzin and
Lincoln, 2011). Creswell (2009), in Table 4.2, cargd different aspects of quantitative,
qualitative and mixed methods in delivering reskarnt shows that quantitative method
requires pre-determined and instrument-based aumsstifor purpose of collecting
performance data, attitude data, observational @aith census data. Selection of quantitative
method also references to the problem being inyastil, the belief in the existence of valid

constructs and testing of ideas.

Table 4.2. Quantitative, mixed and qualitative methods (Crd2009)

Quantitative Methods > Mixed Methods < Qualitative Methods

Pre-determined Both pre-determined and Emerging methods
emerging methods
Instrument-based questions Both open- and closed-ended| Open-ended questions
questions

Performance data, attitude data) Multiple forms of data drawing | Interview data, observation data
observational data and census on all possibilities document data and audio-visual
data data
Statistical analysis Statistical and text analysis Text and image aiglys
Statistical interpretation Across databases interpretation ~ Themes, pattet@pietation

Use of mixed methods is not new to project managémesearch. Cameron and Sankaran
(2015) have selected three papers published in 2006 2006 in well-known academic
journals for demonstration. The Milosevic and Pakah (2005) paper in the International
Journal of Project Management (IJPM) adopted cas#ysnethodology as the first step to
develop constructs for hypothesis testing and fobawed by case interviews. It is a qual-

QUAN-qual example. The Lee-Kelly (2006) paper ia thPM surveyed professional workers
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in defence projects and then followed by in-depiterviews on IT professionals. This
QUAN-qual study arrangement serves to use quaigattudy to elaborate on the results of
the survey conducted in the first step. This isoadguse of the two methods in sequence
(Cameron and Sankaran, 2015). The paper from GithiXan (2006) was published in the
IEEE Transactions on Engineering Management (IEBB. TThe study used a case study
along with a literature review which was used toagate hypotheses to be tested by a survey.

It is an example of qual-QUAN study.

From literature review, Silviust al (2013) surveyed the degree of project maturityils et

al. (2013) and Maldonado-Fortunet (2002) contributedhe process perspective of project
sustainability. With success measures from Pinfi8§), such earlier research studies have
been adapted to this study for researching the wéwlong Kong construction project
managers in managing project sustainability. Ton@nsthe three research questions (Q1:
maturity perspective; Q2 and Q3: process perspggcttated above, a quantitative study
through survey is being conducted as Part 1 ofntireed methods study. This deductive
approach brings in theory testing under the sibmabf Hong Kong construction industry.
Nevertheless, the quantitative study though ans\gethe research questions in the “What”
form does not generally provide in-depth informatito enhance various sustainability
aspects for project implementation success. A guese qualitative study to supplement
earlier quantitative study result is beneficiapt@ject managers. Hence, this mixed methods
study is driven by a major quantitative study (QUA&Nd followed by a qualitative study
(qual). The QUAN-qual study is connected by theaultssof quantitative study to develop

question for the part 2 qualitative research.
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Part 1 — Target quantitative study participants

For the quantitative part, without full name lidt @oject managers being identified in the
industry, random sampling is not possible. Henadgg¢mental sampling for this survey is
adopted. The researcher has gained support fronPribiect Management Institute (Hong
Kong Chapter) to distribute the questionnaire t80Q, local members through e-mail (see
Appendix B). In addition, a member list of constiasc managers provided by the Hong
Kong Institute of Construction Managers has beet ue contact local project professionals

to seek their support on the survey.

Part 2 — Target qualitative study participants

Recruitment of Delphi experts for subsequent gat@ study as discussed in sub-section
4.3.2 links to contacts obtained from attending the&ernational Project Management
Association (IPMA) 4 Research Conference on “Project Management anthiSalsility”.
The conference was held on™%nd 18' September 2016 at the Reykjavik University,
Iceland. Some experienced academic, researchers paactitioners with interest in

researching the subject are invited to join theeeixpanel.

4.3.1 Quantitative Research Constructs, VariabtesHypotheses

As shown in the literature search above, projeahagament community has not equipped
with sufficient sustainability awareness as refBecby the lack of research in this respect
(Gareiset al, 2010). Empirical research in understanding thieine of sustainability impacts
on project implementation success is not availadiether in the context of Hong Kong or
otherwise. This study aims to gain better undedstenon managing project sustainability in

two perspectives, namely maturity perspective amdcgss perspective. The empirical
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research outcome in Part 1: Quantitative Study watmplementary Part 2: Qualitative Study
provides some insights to the project managememhnomity on managing project
sustainability. This sub-section outlines the cards, variables and hypotheses leading to

developing theoretical framework for building ugearch model.

In choice of research strategy, Yin (2014) propasese conditions: (1) type of research
question posed; (2) extent of control an investighas over actual behavioural events; and

(3) the degree of focus on contemporary vs. hisébevents (see Table 4.3).

Table 4.3. Relevant situations for different research strageqYin, 2014)

Strat Form of Research Requires Control of Focuseson
ey Question Behavioural Events? | Contemporary Events?
Experiment How, why? Yes Yes
Who, what, where, how
SN many, how much? M VES
. . Who, what, where, how
Archival Analysis many, how much? No Yes/No
History How, why? No No
Case Study How, why? No Yes

In this study, the research questions posed atieeiiorm of ‘what’ on contemporary issues
where control in participants’ behaviour is notuiegd. Hence, survey strategy as described
by Yin (2014) is appropriate for this research gtyblue highlights in the table). In
consideration of the above and low cost, quick@asp and access to respondents in the local
construction industry for better representatiorgrgitative survey research was conducted by

sending self-administered questionnaire througérihet.

Research Question #1

Question #1 \\Vhat is the level of sustainability consideratiam projects in Hong Kong’s

construction industry)?aims to understand the status quo of projeceswaility maturity in
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Hong Kong’'s construction industry. The purpose lok tquestion is to measure current
position of organisational strategy that commissitime project. According to Silviust al
(2013) project maturity model, sustainability maiiorganisation would define a wise use of
natural resources (Business Resources) and sasgbmsibility as one of the guiding
principles for the design of the Business Proced3esiness Model and the development of
Products and Services in the organisational styatS&girvey participants were asked to
indicate the level of project sustainability mattyiin their organisation (in descending order:
Products and Services (top level), Business MdBlesiness Processes, Business Resources
(lowest level) or not to mention sustainabilityateld statement in organisational strategy
(None)). Chi-Squarexf) test is used to identify goodness-of-fit for thar levels of maturity.

It generates ideas on what are organisations’ \@eva whole in the construction industry
towards managing project sustainability, and that tesults obtained would be useful in

future research.

Research Question #2

Question #2To what extent does project sustainability [ecormranvironmental and social]
impact project implementation success of Hong Kemghnstruction industry?elates to the
process perspective. Table 1.2 shows that hypahedgesustainability impacts (independent
variables) to project implementation success (dépen variable). These are framed to

answer the research questions on process perspectiv

The three pillars approach has been adopted instbidy. Research framework (see Figure
1.1) is structured to address various sustainghitipacts on project implementation success.

Under the three pillars approach, each of the Bwidity dimensions (economic,
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environmental and social) is theoretically impottdaa projects and operations towards
sustainable development. It is therefore necessarysplit the hypotheses into three
dimensions such that each hypothesis framed wgpee to each sustainability dimension
can be tested in answering respective researchiougesHypotheses are framed based on
independent variables in respective constructsefsting their impacts on depending variable
(project implementation success). Included in tlhestjonnaire, survey participants were

asked what were important in their last completexgigets on project implementation success.

The three hypotheses in the research frameworkintinkeconomic sustainability,
environmental sustainability and social sustaingbito project implementation success

(dependent variable) are as follow:

1. Economic Sustainability I mpact:
Hio: There is no impact relationship between econosustainability and project
implementation success.
Hi1: There is an impact relationship between econosuistainability and project

implementation success.

2. Environmental Sustainability I mpact:
H,o: There is no impact relationship between enviramiadesustainability and project
implementation success.
H,1: There is an impact relationship between enviramalesustainability and project

implementation success.
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3. Social Sustainability | mpact:
Hso: There is no impact relationship between sociastanability and project
implementation success.
Hs:: There is an impact relationship between sociatasoability and project

implementation success.

Economic Sustainability Construct

In the research framework, the three sustainabddgstructs are established representing
several elements within respective construct. Agiogy to Silviuset al (2013), several
elements are identified in the economic sustairtgbdonstruct, including cost saving or
reduced use of resources, Improved Business Pes;eBslanced Set of Quantitative and
Qualitative Sustainability Criteria, extra revenudesm new business models for existing
products and services, and extra revenues fronvatad products and services. Since extra
revenues can only be measured upon completiorogéqir the elements of extra revenues are
excluded in the construct of economic sustainahifitpacts towards project implementation
success. The three independent variables remaimelei construct are, namely: (1) Cost
Savings or Reduced Use of Resources; (2) ImprovwesinBss Processes; and (3) Balanced
Set of Quantitative and Qualitative Criteria. Figut.1 shows the construct of economic

sustainability impact.

Hla =
Cost savings or reduced use of resources Project

H1b Implementation
Success

A 4

Improved business processes

k4

Hlc

Balanced set of quan/qual sustainability criteria

Figure4.1. Construct of economic sustainability impact
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Environmental Sustainability Construct

There are five elements under the environmentabsadility construct: (1) Supplier Know-
How & Partnership; (2) Energy Consumption and/oHu®on in Materials Manufacturing
and Delivery; (3) Energy Consumption as ProjectifreParameter; (4) Water Consumption
and Pollution as Project Design Parameter; and\&3te in Project Design with Maximum

Recycling. Figure 4.2 shows the construct of emrmental sustainability impact.

Environmental Sustainability Impact /_ \
H2a
Supplier know-how and partnership >
Energy consumption and/or pollution in materials H2b - .
i . > Project
manufacturing and delivery .
H2c Implementation
Energy consumption as project design parameter > Success
Water consumption and pollution as project Had -
design parameter -
H2e
>

Waste in project design with maximum recycling

J

Figure4.2. Construct of environmental sustainability impact

Social Sustainability Construct

There are six elements under the social sustaityabibnstruct: (1) Labour Practices and
Decent Work; (2) Health and Safety Conditions; D&velopment of Community Activities
(e.g., training, education, etc.); (4) DiversitydaBqual Opportunity (e.g., gender, race, etc.);
(5) Human Rights (e.g., no child labour, etc.); af®] Bribery and Anti-Competitive

Behaviour. Figure 4.3 shows the construct of satiatainability impact.
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[ oo susanabity npact | 4 R

Labour practices and decent work = >
H3b
Health and safety conditions >
Development of community activities (e.g. nee > Project .
training, education, etc.) H3d Implementatmn
Diversity and equal opportunity (e.g. gender, N Success
race, etc.) H3e
Human rights (e.g. no child labour, etc.) >
H3f
Bribery and anti-competitive behaviour > _/

Figure 4.3. Construct of social sustainability impact

Research Question #3

Question #3 \(Vhat is the degree of significance of identifiedtaumability-related factors

contributing to project implementation successiztermines sustainability-related factors
(success factors) as significant contributions ngget implementation success. Maldonado-
Fortunet (2002) identified several significant tastfor highway construction projects. In this
study, they are categorised into economic, envieatal and social sustainability aspects.

Survey participants can indicate the degree ofifstgmce in their project context.

Surveying project managers in the construction strgus an efficient method to collect data.
It complies with what it is supposed to do in augitve study and that questionnaire will be
prepared to elicit information from 55 judgmentahay participants (by referencing Silvius
et al (2013) 56 projects and Maldonado-Fortunet (20®2)participants). As this research
intends to learn what construction project managersiong Kong understand managing
project sustainability, a micro-level analysis whitocuses on individual or actor-centred
(Grix, 2004) would be appropriate. In this studycdl construction project manager is taken
as unit of analysis. They provide views and thosighit sustainability impacts on project

implementation success. It aims to find out theeleof sustainability considerations in
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projects under the project sustainability maturitgdel in preparation for future study and
that relevant sustainability impacts on project lenpentation success will be determined for

situation in the Hong Kong construction industry.

4.3.2 Qualitative Research Method

To develop better understanding on managing cactgtru project sustainability in Hong
Kong, it is proposed to conduct quantitative paxrplanatory) before subsequent qualitative
data collection and analysis (exploratory) to geteera more in-depth knowledge on the
subject. In other words, mixed methodology of QUADEI is being adopted to triangulate
and complement results in the study. Unlike quatitié method, qualitative method is
emerging in nature. Mixed methods research emphbmth techniques in a single study.
Although recent research shows that increasingotiseixed methods are becoming popular
in the project management community (Cameron, Sankand Scales, 2015), no previous
study on this topic using mixed methods can be doumliterature. Therefore, there is no

exact reference in method selection.

In this mixed methods research, results obtaineah the survey is used to derive question in
subsequent qualitative study. Due to no social asuability impact success criterion
identified significant, there is a necessity to erstiand whether the degree of importance of
social sustainability impact is lower than thatecbnomic and environmental counterparts or
simply it is not important. It leads to the devetmnt of qualitative study Question (Q)s*“
there any difference in terms of degree of impa¢aaon respective Economic Sustainability
Impact, Environmental Sustainability Impact and i8b8ustainability Impact impacting on

project implementation success of constructionguis
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In the last decade, the Delphi method has been coynapplied in the field of construction
management research (Chan, Yung, Lam, Tam and @h2001; Hallowell and Gambatese,
2010; Manoliadis, Tsolas and Nakou, 2006; YeungarChnd Chan, 2009; Yeung, Chan,
Chan and Li, 2007). For graduate studies, manjsetil Delphi as tool to develop, identify,
forecast and validate a variety of research areawriting PhD dissertations (Skulmoski,
Hartman and Krahn, 2007). The objective of thigeystic and iterative research technique
is to obtain consensus about the judgment of apgodexperts on a specific topic. Consensus
building is a process to generate ideas, undersmpnblems, identify opportunities or
solutions, settle complex issues or develop fotecasing a series of data collection and
analysis techniques interspersed with feedbackr{&eet al, 2011; Skulmosket al, 2007).
The Delphi process mitigates the variability ofiindual response. According to Chan, Yung,
Lam, Tam and Cheung (2001), the Delphi method dar a merit in situation where it is
important to define areas of uncertainty or disagrent among experts. Therefore, the Delphi
method is considered a suitable research tool ig éRploratory study. It streamlines the

rather subjective expert opinions to complementlte®btained from the quantitative study.

The Delphi method was first developed by the U.SNR Corporation in the 1950s to pool
expert judgment with reference to military plannengd new technology. Many variations of
Delphi have been developed, including classicaldifrenl, decision, policy, real time, e-
Delphi, technological, online, argument and disraggtive (Keeney, 2009). Differentiation

between these types of Delphi is shown in Table(®deney, Hasson and McKenna, 2011).
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Table 4.4. Types of Delphi and main characteristics (Keertegl.e2011)

Uses an open first round to facilitate idea gem@mato elicit opinion
and gain consensus

Uses three or more postal rounds

Can be administered bynaail

Modification usually takes the form of replacingtfirst postal roun
Modified Delphi with face-to-face interviews or focus group

May use fewer than three postal email rounds

Same process usually adopted as a classical [

Focuses on making decisions rather than comingrieensus

Uses the opinions of experts to come to consensdsagree futur
policy on a given topic

Similar process to cssical Delphi except that experts may be in
same room

Consensus reached in real time rather than by post

Sometimes referred to as a consensus conference

Similar process to the classical Delphi but adniémed by -mail or
online survey

Similar to the real time Delphi but using techngloguch as handhe
keypads allowing experts to respond to questiomsddiately while the
technology works out the mean/median and allowsaimsfeedback

Classical Delphi

Decision Delphi

Policy Delphi

Real Time Delphi

e-Delphi

Technological

Delphi allowing experts the chance to re-vote moving talsaronsensus in the
light of group opinion
Online Delphi Same process as classical Delphi but questionnaieesompleted ar

submitted online

Focused on the production of relevant factual aegu
Argument Delphi Derivative of the Policy Delphi

Non-consensus Delphi

Goal of consensus not adog.

Conducts various scenarios of the future for disicuns
Uses cluster analysis

Dis-aggregative
Delphi

Lim and Yang (2009) exemplify the research of catisustainability criteria and indicators
for Australian road infrastructure projects by OelpThe highly structured and formalised
nature of communication in Delphi to extract unb@®pinions and finally, with consensus
between the expert members has made the methoelasiicgly popular (Lim and Yang,
2009). Focus group discussion may be an alternainegpossible to the qualitative part of the
study. However, difficulty in terms of time and tae arranging focus group discussion

meeting(s) for busy local and international expertsxpected.
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For the Delphi portion, three selection requireraeate applied when forming an expert
panel: (1) project management academic with ped@ewed publications in sustainability
(i.e., book, edited book chapter, journal, et@);qonstruction project manager with extensive
experience in managing sustainability activitiedHong Kong; and (3) at least five years of
recent experience in researching, teaching or ipmagtsustainability in project management.
Potential experts who have satisfied two of theeghiselection criteria are invited to
participate. Experts with a heterogeneous backgr@se maintained so the e-Delphi research
outcomes not only triangulate the quantitative surfindings but complement the same at a
wider perspective. In each round of the e-Delphestionnaire, the researcher must disclose
results obtained from the last round of discussiothe panel experts. Panellists will be asked
to re-consider their answers and make necessanygeba Figure 1.2 shows the Delphi

research process in this study.

In this qualitative study, experience is drawn frmoal and international experts to contrast
and elaborate the quantitative survey results pbthifrom local project managers. Since
managing project sustainability is new to the prbjpanagement community in Hong Kong
(and other parts of the world), it may not be polesio recruit sufficient local experts to
participate in the study. Furthermore, participatof experienced European and American
experts on managing project sustainability cancéntihe process of knowledge creation in
Hong Kong. International experts based on theiaadement in the field of managing project
sustainability may provide insights to this stu@pmparing pros and cons of various methods
(i.e., interview, focus group, Delphi), Delphi usegnail (e-Delphi) identified as the most

suitable tool in this study. This saves time andtdn arranging meetings as compared to
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interview and focus groups, particularly when déiat time zones are involved. e-Delphi also

avoids situations in which outspoken experts doteittze focus group’s discussion.

According to Skulmosket al (2007), the number of experts on a Delphi pa& @&nge
from 3 to more than 20. In this study, 12 expertenflocal and international academic and
professional area in this field (project sustailighiwere recruited through peer introduction
and other methods. A consensus level is set atfé@®elphi questions related to degree of
importance of respective sustainability impacts @mstruction project implementation
success. The expert panel has come to a consemseishe pre-determined percentage of the

panel has come to an agreement (Keezta), 2011).

The Delphi expert panel creates two possible probld-irst, this method can exaggerate the
concept of expertise and place too much value emginions of the participants. Second, the
anonymity of the participants relieves their acdability, which can lead to careless
responses. In this mixed methods research, a gtsaditstudy with e-Delphi is used for
triangulating and complementing the quantitativeidgt results. It is to some extent
minimising the suggested problems because contiadibetween the two studies can be

further evaluated.

Often, the e-Delphi method is not considered asroigs as other research methods. This may
be due to a lack of standard statistical testsrergsthe validity and reliability of the research

(Ju and Jin, 2013). Stopping criteria for e-Deldata collection include strong consensus
obtained (more than 70%) or a clear indication tiatmore differences in answers can be

expected.
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To answer the research questions, 55 survey respoitlem local construction project
managers were collected to complete the quanggtortion. Twelve local and international
experts were recruited to arrange an e-Delphi pamejain consensus for completing the

qualitative portion of the mixed methods study.

4.4 Ethical Considerations

This research project not only observes relevaBU . 8ode of practice, but also follows the

Ethics Guide 2015: Advice and guidana#ered by the Chartered Association of Business
Schools (CABS, 2015) in the UK. This revised vemnsizas developed by several institutions
in the UK, including CABS, where the School of Bwess at LSBU is a member institution.

This guide is intended to provide advice and gutgaio researchers (including student
researchers) about ethical questions and issueorisider. The document contains nine
categories of ethical principles. Some categories general (e.g., integrity, honesty,

transparency in scholarship) while others are dydinked to the data collection process

(e.g., respect for persons and prevention of hanfiormed consent, protecting privacy,

ensuring confidentiality, maintaining anonymity).

As the survey is being conducted in Hong Kongs iécessary to comply with local practices
and guidelines on research ethics and businegyiiytdf a discrepancy is identified between
local standards and those mentioned, the more getiin standard will prevail. The
Operational Guidelines and ProcedurdsiKU, 2015) of the Human Research Ethics
Committee of the University of Hong Kong has bedapded as cross reference. The adoption

of such guidelines and procedures from a localaresefocused university would help avoid
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pitfalls in the locality. Furthermore, the studwatves collecting information from local
project managers. These managers, in many cagealsarmembers of the local engineering
institution. It is worthwhile to observe relevarthieal standards in the profession. TEtéics

in Practice: A Practical Guide for Professional Engers (HKIE, 2011), which is jointly
developed by the Hong Kong Institution of Engineemd the Hong Kong Ethics
Development Centre (HKEDC) of the Independent Cossinn Against Corruption (ICAC),

is taken as additional reference.

The study adopts mixed methods research, whichstakguantitative approach before a
qualitative study. Samples of the quantitative gtace drawn from project managers in Hong
Kong's construction industry. The e-Delphi expddsthe qualitative study are drawn from
local and international academic or experiencedegsionals in the field. As this research
context does not require analysis and evaluatiandd¥idual or reporting individual opinion,
the issues of anonymity are less problematic thasther social research, for instance, in the
case of reporting opinion of informants and redeg@rticipants processing a combination of
attributes that make them readily identifiable @il Crow, Heath and Charles, 2006). In this
study (both quantitative and qualitative), resalts published based on collective responses

of research participants rather than disclosingviddal opinion.

4.4.1 Anonymity Measures

Anonymity means that the participants cannot beitiled by anyone, to certain extent
including the researcher. It is one of the ninacettprinciples in theethics Guide 2015hat
requires protecting privacy, ensuring confidentyaliand maintaining anonymity of

participants (principle 6). Sample responses franmvesy participants are putting into a
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separate file with number assigned in accordinthéxr sequence of response received (i.e.,
#1 for the first response and #2 for the secongomese, etc.). In analysing the responses,
opinion attached to individual respondent cannot itkentified by others. Though the
researcher can still cross check with full name ihsother file by e-mail address, etc., to
identify individual response, but it takes extrdodfto do it. For respondents taking the
survey on the Webpage, the researcher can onlgmesmtheir IP address and respondent ID
that could not be linked to name of the respondertie results of the quantitative study are

published without disclosing individual response.

For the e-Delphi study, 12 local and internatioegberienced academics and professionals
were invited to form the e-Delphi expert panel.tiegrants were drawn from scholars with
related subject publications or experienced pradesss in the field. Experts may know each
other. Participants must remain anonymous to avexgherts with strong characters
influencing the study result. Potential expertsiawied individually. The e-Delphi study has
taken three rounds of information exchange. Eagerhas been assigned a letter from A to
L to replace their names in the study. Group respomstead of individual response is
returned to member experts for further commentawvoid the possibility of identifying
individual position. Upon obtaining consensus (mgjoat 70% level), the group response is

final. Results are published on a collective respdasis.

4.4.2 Confidentiality Measures
Confidentiality means that the participants candstified by the researcher but access to
this information will not go beyond the researchiRelevant code of practice from the London

South Bank University and the principle 6 of tathics Guide 2015: Advice and Guidance
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apply. Individual responses whether obtained framvesy or e-Delphi study are being kept
securely by the researcher. Data are stored irsswmad protected USB key and the key is
being kept locked in a safety box located at tiseaecher’'s home. The researcher will destroy
all data five years after graduation. As this BBA research project, it is only the author can
obtain full details of individual response. No @searcher works on the same project. To
protect the participants, research project superyvi€an only read the responses without
knowing the real name of participants. Data codlddh physical form are securely locked in
filing cabinet and that soft data is stored in paed computer with password protected. The
author has made clear in the information sheetifiodmed consent what is to be done with

the data collected and how individual identity aladia provided would be protected.

4.5 Chapter Summary

In planning a study, researcher needs to condmgephilosophical worldview assumption that
he or she brings to the study. In this researchpmglogical position has been assumed. The
worldview that project and sustainability existtire real world and the form and nature of
their interrelationship can be identified, tested &nown through vigorous research. A range
of choices under the epistemology, theoretical gEatve, methodology and methods have
been selected. The process of objectivism, postigesn and mixed methods on QUAN-
qual is chosen to carry out the study. In the mimexthods approach, quantitative survey is
conducted to generate knowledge on maturity andgsso perspectives prior to carrying out
qualitative study in relation to managing projacstainability towards project implementation
success. Key considerations for the survey andlphDbave been discussed. As described
above, the study involves surveying local constomcproject managers and establishing e-

Delphi panel with local and international experEthical considerations are reference
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research ethics requirements of the London Southk Baniversity to safeguard relevant
“Code of Practice for Research Involving Human Rgpants” in the research process. Data
collection and analysis processes started uponoggbrobtained from the University

Research Ethics Committee in April 2016. Followstgapter describes details of the survey

questionnaire, data collection, analysis and theirfigs generated in the quantitative study.
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Chapter 5 Quantitative Data Collection and Analysis

51 Introduction

This chapter discusses the survey portion of theedthimethods study. The rationale of
adopting a quantitative study is to test the matuand process aspects of managing project
sustainability in the construction industry of Hokgng. The exploratory part of this research
exercise aims to find out the views of local camstion project managers about impacts of
various sustainability dimensions on project impamation success. Completion of this
quantitative study answers the “What” of the resleajuestions. Section 5.2 describes the
development of survey questionnaire. Section 5in@s the process of quantitative data
collection from project managers in the local camndion industry. Section 5.4 analyses the
collected data for respective research questiorie descriptive and inferential statistics

discussed. Hypotheses are tested and findingseaeraed.

5.2 Questionnaire Development

The survey questionnaire is composed of five sestidThe Background describes basic
information about the survey and questionnaire.ti®ecl is designed to understand
construction project sustainability maturity levets Hong Kong. Section 2 relates to the
measure of project implementation success. Se@ianeasures respective sustainability
process impacts of economic, environmental and akoadimensions on project

implementation. At the end of the questionnaireti®a 4 collects demographic information

from the respondents. The following sub-sectiorscdbe each section in the questionnaire.
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5.2.1 Background

This section introduces the purpose of this re$ealtcinvestigates project sustainability
maturity levels and sustainability impacts on camngton project implementation success in
Hong Kong. Respondents are advised that anonymousysdata will be used in aggregate
form. They are assured of confidentiality. Inforioat on informed consent is included,;
respondents are notified of their right to withdrdnem the study at any time without

providing a reason. Instructions are given on howdmplete and submit the questionnaire.

A gquestionnaire for this study is shown in Appen@ixThis is partly adapted from Silvie$

al. (2013), Pinto (1986) and Maldonado-Fortunet (3002

5.2.2 Section1

There is one question under Section 1. Q1 is addpten Silviuset al. (2013) on degree of
maturity for organisation managing project sustaility. In this question, respondents are
asked to identify sustainability position in therganisational strategy that commissions the
project. In accordance with Silvikst al (2013), there are four levels of maturity. At the
bottom level, sustainability is considered throulgiproved use of business resources. At the
top level of maturity, the organisation would calesi strategy on wise use of natural
resources and consider social responsibility asobrtiee guiding principles for the design of
business processes, business model and developmhemtoducts and services for the
organisation. Survey participants were asked whettesr organisational strategy included a
sustainability-related statement or mentioned degfematurity in their strategy statement in
terms of business resources, business processs#sessl model or innovative products and

services (maturity perspective).
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5.2.3 Section 2

There is one question under Section 2. Q2, whichdspted from Pinto (1986), looks at
project implementation success. In the questioen#irere are 12 elements (see Section 2 of
Appendix C) that constitute the meaning of progatcess (see the last item in Section 2 of
Appendix C). Survey participants are asked to iagicheir opinion on each element in a 7-
point Likert scale (Strongly Disagree = 1, Disagre, Slightly Disagree = 3, Neutral = 4,
Slightly Agree = 5, Agree = 6, Strongly Agree = This question identifies the meaning of

project implementation success in the context aiidgddong’s construction industry.

5.2.4 Section 3

There are six questions under Section 3. They ategorised into three sub-sections: (1)
economic sustainability impact; (2) environmentailstainability impact; and (3) social
sustainability impact. Each sub-section contains gquestions. One question is adapted from
Silvius et al. (2013) on sustainability impacts on project (@msx perspective). The other
question is adapted from Maldonado-Fortunet (20@2)degree of importance on factors

identified.

Q3 under the economic sustainability impact sedticiudes the elements of Cost Savings or
Reduced Use of Resources, Improved Business Pescass “a balanced set of quantitative
and qualitative criteria that reflect long- and gHerm perspectives” on sustainability. Two

elements relating to extra revenue are excluded the analysis. They are useful only to the

author’s future study. In the same sub-sectiondi@glays 14 economic sustainability-related
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elements (Maldonado-Fortunet, 2002). Survey paditis are invited to consider respective

degrees of importance to success. The 14 elements a

Reduce resource consumption
Resource re-use

Energy savings

Resource efficiency

Energy efficiency

Water efficiency

Extraction efficiency

Maximise efficiency of artificial light
Efficiency during operation

10 Use of appropriate technology
11.Avoid damage to renewable resources
12.Design systems for ease of maintenance and operatio
13.Maximise use of natural light

14.Used water recycling system

©CoONOORWNE

Q5 under the environmental sustainability impadt-section consists of elements relating to:
(1) selection of project supplier based on theiowthow & partnership that helps products
and services sustainability; (2) selection of matdbpased on energy consumption and/or
pollution incorporated in the materials during miacturing and logistic processes; and (3)
minimising energy and water consumption, waste @oitlition in project deliverable. There

are 34 environmental sustainability-related eleméMaldonado-Fortunet, 2002) under Q6.

Survey participants can determine their respedigrificance. The 34 elements are:

Use of rapidly renewable materials

Use of renewable energy technologies

Use of recycled materials

Increase of recycled content

Protection of on-site soll

Re-use of top soils and rock materials

Use of vendors that have materials with recycletdet
Proper handling, storage and disposal of hazardondgoxic materials
Materials based on life-cycle assessment

10 Minimise construction waste

11.Waste reduction goals during construction
12.Waste reduction goals during operation

13. Specify materials appropriate for their location arse

©CONOOTRWNE
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14.Green landscape retrofit techniques

15.Increase durability

16.Increase recyclability

17.Reduce site disturbance

18.Re-use of developed sites

19.Ecosystem damage avoidance

20. Solid waste avoidance

21. Air pollution avoidance

22.Water pollution avoidance

23.Habitat destruction avoidance

24. Avoid noise pollution

25.Risk of air, water or land pollution

26.Erosion and sedimentation control

27.Protect on-site vegetation

28.Promote biodiversity

29. Storm water management

30. Application of constructed artificial wetland wastger treatment system
31.Require procedures for the recycling, re-use ahgga of construction waste
32.Use of indigenous species, species diversity ailifgi habitats in plant selection
33.Life support systems conservation

34.Control of hazardous materials from constructide si

Q7 under the social sustainability impact sub-sectconsiders factors relating to: (1)
improving Labour Practices and Decent Work; (2) iowing Health and Safety Conditions,
including activities for the development of the cuoomity (e.g., training, education and
development of stakeholders, etc.); (3) improvinigebsity and Equal Opportunity (e.g.,
gender, race, religion, etc.); (4) improving HunRights (e.g., non-discrimination, freedom
of association and no child labour, etc.); and @f8venting Bribery and Anti-Competitive

Behaviour.

There are eight social sustainability-related eleimieinder Q8 (Maldonado-Fortunet, 2002).
Survey participants can determine their respedigeificance. The eight elements are: (1)
improve quality of human life; (2) create healthynrtoxic environment; (3) avoid historic

and archaeological disturbance; (4) employmentege; (5) use of innovative technique to
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increase safety; (6) use materials made localkggionally; (7) consider means to transplant

trees; and (8) visual impact.

5.2.5 Section 4

This section collects demographic information o thurvey participants. There are five
questions in this section. Q9 collects gender mfdron. The purpose of Q10 is to understand
background professional qualification of respond@éhbugh many of them are expected to be
member of PMI with Project Management ProfessiqRMP) qualification. The Q11 is to
collect respondents’ project experience. In addijtitne Q12 is to make clear the role of
respondents in the project they referred to. Q18pexcifically requested by the Hong Kong

Chapter of the Project Management Institute (PBIBUit their in-house requirement.

5.3 Quantitative Data Collection

The ethical review committee approved the dataecttin process in April 2016. The unit of
analysis for this study is the project manager. Tésearcher has approached the Project
Management Institute (Hong Kong Chapter) for aasist. There are 1,300 local members

registered under the Hong Kong Chapter. Howevai] anember list could not be disclosed.

After rounds of discussion, the Hong Kong Chaptgead to support the study by notifying
local members to take the survey (see Appendix IB)addition to PMI members, the
researcher contacted members of the Hong Kongutesiof Construction Managers through
LinkedIn. Some members agreed to take the surveg. tb the study’'s time constraint and
practical difficulty encountered during data collen (not very active response from potential

participants), there are only 55 valid respondamiswered the questionnaire. Out of the 55
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respondents, 28 project management professionaPjPid remaining respondents have

other professional qualifications (e.g., PRINCEZ biartered Surveyor).

The data collection process has followed the proced approved by the LSBU Ethical
Review Committee. Letter of Invitation was sentlte PMI (Hong Kong Chapter) (Appendix
A) and other potential respondents (Appendix D)e TPMI (Hong Kong Chapter) has
reviewed details of the Letter of Invitation, Infieation Sheet (Appendix E), and the Survey
Instrument (Appendix C) with Informed Consent to ibeluded at the front part of the
questionnaire. It took three months to completeaty@ication process. The PMI (Hong Kong

Chapter) approved to support the survey in July6201

Based on information provided by the Hong Kongitas of Construction Managers, the
researcher has approached individual member vikedim. The researcher has initially
contacted potential respondent by telling him/heat:t

| am a DBA student of the London South Bank Unityerslay | invite you to take an online

survey about managing project sustainability in gdtong? Gilman Tam

The potential respondent can choose to connedtimiedIn or ignore the invitation. Once
the potential respondent has accepted the inwvitatiio connect, they are sent a letter of
invitation (Appendix D) and information sheet (Appix E) with the following message:
Thanks for accepting my invitation to take the malsurvey! Please read the attached letter
of invitation and information sheet before takihg survey through the following Web link. It
takes about 30 minutes to complete. Thanks! Gilivamn.

Link: https://www.surveymonkey.com/r/ManagingProjectSustainability

9¢



Managing Project Sustainability: A study of the swaction industry in Hong Kong

The Web link connects to SurveyMonkey’s online guoesaire. SurveyMonkey accepts and
stores survey participants’ completed questionsa@pendix C shows the captured view of
the SurveyMonkey questionnaire. The 55 completedstpnnaires were downloaded in

Excel for analysis.

5.4  Quantitative Data Analysis

5.4.1 Research Question #1

Question #1 \(Vhat is the level of sustainability consideratiam projects in Hong Kong's
construction industryidentifies organisational maturity in managingjpct sustainability
within Hong Kong’s construction industry. The suvastrument in Section 1 addresses this
maturity perspective with five choices for the msgents: (1) none of sustainability
statement in organisational strategy; (2) orgameat strategy mentions wise use of natural
resources (business resources); (3) organisatistnategy mentions wise use of natural
resources and includes sustainability aspectshierdesign of business processes (business
processes); (4) organisational strategy mentiorse wise of natural resources and includes
sustainability aspects for the design of businesxgsses and business model (business
model); and (5) organisational strategy mentionsewise of natural resources and includes
sustainability aspects for the design of businegssgsses, business model and development

of products and/or services (products and services)

Table 5.1 shows the distribution of the 55 respsn3@ere are five responses showing that
“none” of the organisational strategy mentions wise of natural resources and that no

sustainability aspects are included in driving orgational activities. The remaining 50
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project managers indicated various degrees of grogeistainability maturity in their

organisations.

Table 5.1. Responses on project sustainability maturity pecspe

None S
Business Resources 13
Business Processes 12

Business Model 9
Products and Services 16

The study identifies 50 out of 55 responses repitese 91% of samples showing concern of
managing project sustainability. It is not all angaations within the construction industry in

Hong Kong having established their organisatiomatsgy in wise use of natural resources
and/or deliver social responsibility in their bussis operation. To further analyse which
degree of maturity (Business Resources, BusinesseBses, Business Model, Products and
Services) is most popular to organisations, ietpuired to examine the preferential selection
of the four reported categories with the use of-Simuare Test for Goodness-of-Fit.

Hypotheses are developed as follows:

Null hypothesis, bl There is no difference in chosen sustainabilitytumty linked to

organisational strategy in managing project suatality.

Alternate hypothesis, 4 There is difference in chosen sustainability mgtulinked to

organisational strategy in managing project suatality.
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A chi-square statistic was calculated using SPSSioe 18.0 to examine if there is a

preference among the four levels of project suatality maturity as reported by survey

respondents (project managers). The four projestiagwability maturity levels in descending

order are: (1) products and services; (2) busimesdel; (3) business processes; and (4)
business resources. The test was found to betistitisinsignificant,X? (3, n = 50) = 2.00p

= .572. Therefore, the null hypothesis cannot lpected. There is no difference in chosen
sustainability maturity linked to organisationataségy in managing project sustainability.
Thus, the Hong Kong construction industry does didplay overall level of project

sustainability maturity in managing project.

Project Maturity

Observed | Expected

N N Residual
Business Resources 13 12.5 5
Business Processes 12 12.5 -5
Business Model 9 12.5 -3.5
Products and 16 12.5 35
Services
Total 50

Test Statistics

Project

Maturity
Chi-square 2.000%
Df 3
Asymp. 572
Sig.

a. 0 cells (.0%) have
expected frequencies less
than 5. The minimum
expected cell frequency is
12.5.

Figure5.1. Chi-square test on project sustainability maturity
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5.4.2 Research Question #2

Question #2 asksto what extent does project sustainability (ecompranvironmental and
social) impact project implementation success ofdgigong’s construction industry@nlike
Question #1 and its project maturity perspectivagg€dion #2 aims to understand the status
quo of project sustainability toward project impkmbation success in Hong Kong's

construction industry.

Understanding the meaning of project implementasioocess is a pre-requisite to the study
of this process perspective. Pinto (1986) clastidyshas built up the structure of project
implementation success with the help of PMI in #raerica. Nevertheless, the meaning of
project implementation success has not been explaréhe context of Hong Kong. In other
words, no reference can be made with respect tstitoents of success criteria toward project
implementation success in the context of Hong Komgstruction industry. It is important to
identify applicable success criteria for local domstion projects before proceeding to study

sustainability related elements. The analysisrigctired to be carried out in 3 steps:

1. Identify underlying success criteria for local cwuastion project implementation
success;

2. ldentify sustainability impact(s) which is signiict to project implementation success;

3. Further analysis of sustainability impact on cdostit project implementation success

criteria.
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5.4.2.1 Success Criteria Underlying Project Impletaton Success

Section 2 of Survey Instrument has adopted Pirgtriscture - to collect project managers’
opinion on the meaning of project implementationcgss. There are 12 items comprising of
independent variables in the Pinto’s structure ba tependent variable -All things
considered, the project was a succ¢eSserefore, a set of 12 Pinto suggested sucagssia

(independent variables) on project implementatigtsess (dependent variable) is shown:

Success Criteria

project schedule

project budget

project developed works

project used by intended clients

project efficiency and effectiveness directly beteef users
project doing best job of solving that problem

project affected important client made use of it

project processes

project minimal non-technical start-up problem

10 use of project directly led to more effective demmsmaking or performance
11.project positive impact on use

12. project results improve client's managerial perfance

©CoNoOR~WNE

Using SPSS 18.0, a stepwise multiple regression asaducted to see if the 12 identified
success criteria could predict the project impleiagon success of local construction
projects. Figure 5.2 shows descriptive statistitsuccess criteria and project implementation

SucCcess.
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Descriptive Statistics

Std.

N Minimum | Maximum| Mean Deviation | Variance
Project on Schedule 55 1 7 4.75 1.734 3.008
Project within Budget 55 1 7 4.93 1.698 2.884
Project Developed 55 1 7 5.73 1.079 1.165
Work
Client Use 55 2 7 5.89 .994 .988
Benefit Efficiency and 55 3 7 5.58 975 .952
Effectiveness
Project to Solve 55 2 7 5.40 1.132 1.281
Problem
Important Client to Use 55 4 7 5.71 762 .580
Project Result
Project Process 55 2 7 5.20 1.129 1.274
Minimal Start-up 55 1 7 4.80 1.458 2.126
Problem
Better Decision Making 55 2 7 491 1.110 1.232
or Performance
Positive Impact on 55 3 7 5.73 .932 .869
Client
Improve Managerial 55 2 6 5.04 .962 .925
Performance
Project Implementation 55 2 7 5.64 910 .828
Success
Valid N (listwise) 55

Figure5.2. Descriptive statistics on success criteria andj@cbimplementation success

Appendix F shows the SPSS output with stepwiseessgon model. Several assumptions
have been checked for the regression. An analyss$aodardised residual was carried out,
which showed that the data contained no outlied.(Besidual Min = -1.918, Std. Residual

Max = 2.354). The data also met the assumptioroofzero variances (Project on Schedule,

Variance = 3.008; Project within Budget, Variance2:884; Project Developed Work,

Variance 1.165; Client Use, Variance = .988; BinEfficiency and Effectiveness,
Variance = .952; Project to Solve Problem, Variande281; Important Client to Use Project
Result, Variance = .580; Project Process, Variancg.274; Minimal Start-up Problem,

Variance = 2.126; Better Decision Making or Perfante, Variance = 1.232; Positive Impact

on Client, Variance = .869; Improve Managerial Berfance, Variance = .925; Project
10¢
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Implementation Success, Variance = .828). The destariance Inflation Factor (VIF) for
collinearity has been conducted. The data met #seimption of collinearity with results
indicate that multicollinearity was not a conceon &ll predictors. Myers (1990) indicates that
researchers need to worry multicollinearity at & Vhlue of 10 or above (Field, 2005). The
maximum VIF value in this study is 1.990 (Projeat &chedule). The histogram of
standardised residuals indicated that the dataaowd approximately normally distributed
errors, as did the normal P-P plot of standardissitiuals, which showed points that were not
completely on the line, but close. The assumptisesm to have been met and that the
analysis conducted can probably generate a moghdicaple to the construction industry in

Hong Kong.

Using the stepwise method, it was found that faedjztors explain a significant amount of
the variance in the value of Project Implementataccess. The four independent variables
namely: (1) Client Usef(= .324,p < .05), (2) Improve Managerial Performange=.355,p

< .05), (3) Positive Impact on Client € .280,p < .05), and (4) Project within Budget €
.207,p < .05) are entered into the regression model. Tadtref theF-test shows that there is
a significant relationship between each of the fiodependent variables and the dependent
variable at g < .05 level of significanceR((4, 50) = 31.405p < .05, R? = .715,Radjusted =
.693). Correlation between the dependable variahtkthe linear combination between the
four independent variables is .846. TRfevalue of .451 shows that 45.1% of the changeeén th
dependent variable (Project Implementation Successjue to the change in Client Use.
Additional change in dependent variable of 14.4%.5% - 45.1%) is contributed by the
combination of Client Use and Improve Manageriatfétenance. Another 8.2% (67.7% -
59.5%) is contributed by the addition of Positimgokct on Client to Client Use and Improve

10¢€



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Managerial Performance. Finally, Project within Batl adds 3.8% (71.5% - 67.7%)
contribution, making that the four independent afaleés combined contribute 71.5% of the
explanatory power of the model variance in the €abjmplementation Success variable. The

remaining eight predictors are excluded from tlggession model.

The multiple regression analysis results show that independent variables are predictors
for project implementation success: (1) client U23;improve managerial performance; (3)
positive impact on client; and (4) project withimdget. On the other hand, the research
results show that Project on Schedule, Project Dpee Work, Benefit Efficiency and
Effectiveness, Project to Solve Problem, Import@tient to Use Project Result, Project
Process, Minimal Start-up Problem, and Better Deci8aking or Performance do not have

impact on Project Implementation Success.

The multiple regression model of Project ImplemgataSuccess for this quantitative study
Is:
Project Implementation Success = .324 (Client Us&p5 (Improve Managerial

Performance) + .280 (Positive Impact on Client2@7. (Project within Budget)

5.4.2.2 Sustainability Impact on Project Implem&ataSuccess

There are three constructs (economic, environmestatial) of sustainability impact on
project implementation success. In each of the toocts there are several sustainability
impact success criteria identified in literatureuFReen sustainability impact success criteria
(independent variables) under the three constwets developed (see Figures 4.1, 4.2 and

4.3).
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Economic Sustainability Construct
1. Cost Savings or Reduced Use of Resources
2. Improved Business Processes
3. Balanced Set of Quantitative and Qualitative Sustaility Criteria

Environmental Sustainability Construct

Supplier Know-How & Partnership

Energy Consumption and/or Pollution in Materialsndtacturing and Delivery
Energy Consumption as Project Design Parameter

Water Consumption and Pollution as Project Desi@gaieter

Waste in Project Design with Maximum Recycling

ahobdPRE

Social Sustainability Construct

Labour Practices and Decent Work
Health and Safety Conditions
Development of Community Activities
Diversity and Equal Opportunity
Human Rights

Bribery and Anti-Competitive Behaviour

ohkwpE

Section 3 of Survey Instrument with questions aglditom Silviuset al (2013) collects the
views of project managers on various sustainabifitpact success criteria identified toward
project implementation success. To construct aessgon model with various sustainability

impacts on project implementation success, it cesgary to check the assumptions.

Appendix G shows the SPSS output of sustainaklififgacts with the stepwise regression
model. Several assumptions have been checkeddoegession. An analysis of standardised
residual showed that the data contained no oyti&t. Residual Min = -2.576, Std. Residual
Max = 1.699). The test of variance inflation fac{MIF) for collinearity indicated that

multicollinearity was not a concern for all predit. The maximum VIF value in this

sustainability impact study is 1.314 (business @sses improvement). The histogram of
standardised residuals displayed an approximataimal distributed error, as did the normal
P-P plot of standardised residuals. The P-P plotveld points that were close to the line but

not completely on it. The assumptions established tine requirements that the analysis
10¢
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conducted can probably generate a model applidabtee construction industry in Hong

Kong.

The stepwise method with all 14 sustainability ictperiteria under the three constructs was
used. It found that two predictors explained a ifiggmt amount of variance in the value of
project implementation success. The two independarmables were: (1) resources savifig (
= .478,p < .05); and (2) Supplier Know-How & Partnership<.294,p < .05). The result of
the F-test shows a significant relationship between eddhe two independent variables and
the dependent variable atpa< .05 level of significanceR( (2, 52) = 12.572p < .05, R =
.326, RzAdjusted = .300). Correlation between dependable variallé Enear combination
between the two independent variables was .571.Rfhalue of .326 shows that 32.6% of
the change in the dependent variable (project imptgation success) was due to the change
in resources saving (24.0%) and additional impemifSupplier Know-How & Partnership
(32.6 — 24.0 = 8.6%). Therefore, the two indepehaanables combined contributed 32.6%
of the explanatory power of the model variance he project implementation success
variable. The remaining 12 predictors were excluffedch the regression model. However,
there are two excluded variables showing a margiasé in the study: (1) Health and Safety

(t=1.521p = .135); and Human Rights£ 1.403,p = .167).

The multiple regression analysis results show twdgpendent variables that are sustainability
impact predictors for project implementation suscg€%) resources saving; and (2) Supplier
Know-How & Partnership.

The multiple regression model of managing projetanability for this quantitative study

is:
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Project Implementation Success =

478 (Resources Saving) + .294 (Supplier Know-Howatnership)

Analysis of the above 14 all-in sustainability inspgariables under the three constructs show
that there is only one significant variable derivedm each of the economic and
environmental sustainability constructs. Their eggwe null hypotheses jpland By have
been rejected. In other words, the alternative thgses kh and H; hold true. Nevertheless,
there is no significant variable identified for tkecial sustainability construct. Under this
situation, the Ky null hypothesis for social sustainability constreannot be rejected. To
verify if the same results could be obtained undspective sustainability constructs (against
doing all-in 14 predictors in one test), additionagression tests on project implementation
success (dependent variable) were conducted orth@¢ economic independent variables;

(2) five environmental independent variables; a@)ds{x social independent variables.

a) Economic Sustainability | mpact on Project | mplementation Success (see Figure 4.1)

Using the stepwise method with all three econormgtanability impact criteria included, it
was found that the predictor of resources savihg (490,p < .05) explains a significant
amount of variance in the value of project impletagon success. The result of theest
shows that there is a significant relationship lesvindependent variable and the dependent
variable at g < .05 level of significanceR((1, 53) = 16.714p < .05, R® = .240,Ragjusted =
.225). Correlation between dependent variable addgendent variable is .490. TRevalue

of .240 shows that 24.0% of the change in the démanvariable (project implementation
success) is due to the change in resources saMmegefore, the single independent variable

contributes 24.0% of the explanatory power of thedet variance (project implementation
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success). The remaining two predictors are excluleth the economic sustainability

construct regression model.

b) Environmental Sustainability Impact on Project | mplementation Success (Figure 4.2)
Using the stepwise method with all five environnasustainability impact criteria included,
it was found that the predictor of Supplier KnowvH@& Partnership £ = .313,p < .05)
explains a significant amount of variance in thiigaf project implementation success. The
result of theF-test shows a significant relationship between peshelent variable and
dependent variable atm< .05 level of significanceR( (1, 53) = 5.764p < .05, R = .098,
RzAdjusted: .081). Correlation between dependent variabt independent variable is .313.
The R? value of .098 shows that 9.8% of the change in dapendent variable (project
implementation success) is due to the change inplupKnow-How & Partnership.
Therefore, this single independent variable contab 9.80% of the explanatory power of the
model variance (project implementation successg. fEmaining four predictors are excluded

from the environmental sustainability constructresgion model.

c) Social Sustainability Impact on Project | mplementation Success (Figure 4.3)
Using the stepwise method with all six social smstiaility impact criteria included, it was
found that none of the predictor was of signifieandence, no variable entered the equation.

As a result, they are all excluded from the sogietainability construct regression model.

Results are the same when comparing all-in anabse the three separate sustainability
construct analyses mentioned. Resources savingapglier Know-How & Partnership are

the only two sustainability predictors impactingject implementation success.
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5.4.2.3 Analysis of Sustainability Impact on Consnt Project Implementation Success
Criteria

Further analysis of sustainability impact on cdostit success criteria of project
implementation success (client use, improve maiegperformance, positive impact on
client, and project within budget) would better amh project managers on ingredients
underlying managing project sustainability. In #odlowing analysis, all-in sustainability
variables from within the three constructs areudeld for analysis against each of the four

constituent success criteria.

Sustainability Impact on Client Use

Using same set of sample data and stepwise regnessthod, Resources Savig=.365,p
<.05) and Human Rightg & .278,p < .05) are identified significant variables on ctieise.
The result of thé--test shows that there is a significant relatiopsetween each of the two
independent variables and the dependent variablienfCUse) at ap < .05 level of
significance E (2, 52) = 6.234p < .05, R = .193, Ragjusted = .162). Correlation between
dependent variable and linear combination betwéentwo independent variables is .440.
The R? value of .193 shows that 19.3% of the change éndigpendent variable (client use) is
due to the change in resources saving (11.7%) dddi@al impact from Human Rights
(19.3 — 11.7 = 7.6%) making that the two indepehdaniables combined contribute 19.3%
explanatory power of the model variance in the r@li)se variable. The remaining 12

predictors are excluded from the regression model.

Sustainability Impact on Improve Managerial Perfance
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Another significant success criterion on projectplementation success is improve
managerial performance. To conduct sustainabiliyact analysis on this dependent variable
using stepwise regression method, resources saffing .314, p < .05) and water
consumption/pollution minimisatiorng (= -.295,p < .05) are identified significant variables
related to improve managerial performance. Theltreduthe F-test shows that there is a
significant relationship between each of the twdependent variables and the dependent
variable (improve managerial performance) gt & .05 level of significanceH (2, 52) =
5.287,p < .05,R? = .169,RPagjusted = -137). Correlation between dependent variabteliaear
combination between the two independent varialsledil. TheR? value of .169 shows that
16.9% of the change in the dependent variable @rgmanagerial performance) is due to
change in water consumption/pollution minimisati@6%) and additional impact from
resources saving (16.9 - 8.6 = 8.3%) making thattio independent variables combined
contribute 16.9% explanatory power of the modeliarare in the improve managerial
performance variable. The remaining 12 predictoesexcluded from the regression model.
However, there are six excluded variables showinghaginal case in the study (see
Appendix H):
Waste Minimisationt(= 1.921,p = .060)
Human Rightst(= 1.688,p = .098)
Health and Safetyt € 1.665,p = .102)
Diversity and Equal Opportunity € 1.664,p = .102)

Supplier Know-How & Partnership € 1.560,p = .125)
Labour Practices € 1.552 p = .127).

R

Sustainability Impact on Positive Impact on Client

The third sustainability impact analysis is on gigsiimpact on client. Stepwise regression
analysis identified that resources savifig=(.572,p < .05), Human Rightss(= .421,p < .05)

and Business Process Improvemeght(-.329,p < .05) are significant independent variables
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on positive impact on client. The result of thetest shows that there is a significant
relationship between each of the three independanables and the dependent variable
(Positive Impact on Client) atpa< .05 level of significanceR(3, 51) = 9.360p < .05,R* =
.355, RZAd,-usted = .317). Correlation between dependent variabld Emear combination
between the three independent variables is .59 Rialue of .355 shows that 35.5% of the
change in the dependent variable (Positive ImpactCdient) is due to the change in
Resources Saving (14.3%), impact from Human Ri¢ghts5 — 14.3 = 13.2%), and impact
from Business Processes Improvement (35.5 — 27.B.08) making that the three
independent variables combined contribute 35.5% dkplanatory power of the model
variance in the Positive Impact on Client. The rigning eleven predictors are excluded from
the regression model. However, Water Consumptidlufan Minimisation ¢ = -1.588,p =

.118) in the excluded variables shows a marginse¢ aathe study.

Sustainability Impact on Project within Budget

The last sustainability impact analysis is on Rrpyeithin Budget. Same stepwise regression
analysis is adopted. The only significant sustalitgbmpact variable identified is Supplier
Know-How & Partnership/ = .414,p < .05) on Project within Budget. The result of the
test shows that there is a significant relationsi@jween independent variable and dependent
variable (Supplier Know-How & Partnership) apa .05 level of significanceH (1, 53) =
10.975,p < .05, R? = .172, RPagiusted = .156). Correlation between dependent variabké an
independent variable is .414. TRE value of .172 shows that 17.2% of the change in the
dependent variable (Project within Budget) is doghte change in Supplier Know-How &

Partnership. The remaining 13 predictors are exadiftbm the regression model.
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Table 5.2 summarises the findings of significargtamability impacts on constituent success
criteria of project implementation success. It shdhat Resources Saving impacts three out
of four constituent success criteria. Human Rightgacts two success criteria. The

remaining three sustainability impacts (Businessoc®sses Improvement, Water
Consumption/Pollution Minimisation, Supplier Knowett & Partnership) are respectively
impacting one constituent success criterion. Oljetat combined sustainability impacts
(Resources Saving, Business Processes Improvertenmtan Rights) explain 35.5% of the

variation of Positive Impact on Client, which iseonf four constituent success criteria for

project implementation success.

Table 5.2. Findings of significant sustainability impacts constituent success criteria

Client Ust Improve Positive Project
Managerial Impact on within
Performance Client Budget

Resources p =.365 p=.314 p=.572 -
Economic Saving R =.117 R*=.083 R =.143
Sustainability

Business

Processes - - p=-329 -

Improvement R’ =.080

Water

Consumption/P - B =-.295 - -
Environmental | ollution R? = .086
Sustainability Minimisation

Supplier

Know-How & - - - p=.414

Partnership R =.172
Social
Sustainability Human Rights p=.278 - p=.421 -

R =.076 R =.132
Explanatory Powe
R’ =.193 R®=.169 R?=.355 | RR=.172

p<.05
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5.4.3 Research Question #3

Question #3 asksWhat is the degree of significance of identifiedtainability-related
factors contributing to project implementation sess? This research question aims to
understand the status quo of sustainability-relatecess factors toward project
implementation success in Hong Kong’s constructiaustry. Questions are adapted from
Maldonado-Fortunet (2002) based on the importanteb® factors. These factors are
categorised into three sustainability constructse (Fable 5.3): economic (14 elements);

environmental (34 elements); and social (8 elements

Table 5.3. List of factors by sustainability constructs

Economic Sustainability Environmental Sustainability
Construct Construct

Social Sustainability Construct
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Economic Sustainability Factors

In each of the factors under the economic sustdityabonstruct, survey respondents have
indicated their opinions on degree of importandegitikert scale (Not Important = 1, Least
Important = 2, Important = 3, Very Important = 4p84 Important = 5). The distribution of
responses on each factor is shown in Table 5.4ingashecked internal consistency of the
Likert items making up the scale using Cronbaclpbareliability test¢ = .901), the scale is
internally consistent on the 14 economic sustalitglfactors. Table 5.5 shows the summary

statistics of responses on economic sustainalfédtors with mean = 3.129.
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Table 5.4. Response distribution of economic sustainabiittdrs

Not L east Imoortant Very M ost
Important | Important P Important | Important
Reduce resources consumption 1 3 22 24 5
Resources reuse 3 14 23 11 4
Energy savings 1 7 22 18 7
Resource efficiency 3 2 27 16 7
Energy efficiency 1 4 29 10 11
Water efficiency 4 11 28 9 3
Extraction efficiency 8 14 24 8 1
Maximise efficiency of artificial light 11 23 13 5 3
Efficiency during operation 0 2 30 14 9
Use of appropriate technology 1 6 29 12 7
Avoid damage to renewable resources 2 16 23 8 6
Design systems for ease of maintenance 0 5 17 24 12
and operation
Maximise use of natural light 4 17 28 3 3
Used water recycling system 4 21 23 5 2
Table 5.5. Summary statistics of economic sustainabilitydiesct
Reliability Statistics
Cronbach's
Alpha Based on
Cronbach's Standardized
Alpha ltems N of ltems
.901 .900 14
Summary Item Statistics
Maximum /
Mean Minimum | Maximum | Range Minimum Variance | N of Items
Item Means 3.129 2.382 3.836 1.455 1.611 .188 14

With the assigned score in the form of Likert seale the number of responses in each of the

degree of importance (the distribution), total scon each factor can be evaluated. The
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factors summary score and their ranking are showhable 5.6 and Table 5.7, respectively.

From the project manager’s perspective, the tofaddrs on economic sustainability are:

Design systems for ease of maintenance and opei@tore = 211)
Efficiency during operation (score = 195)

Reduce resources consumption (score = 194)

Energy efficiency (score = 191)

Energy savings (score = 188)

Resource efficiency (score = 187)

Use of appropriate technology (score = 183)

Avoid damage to renewable resources (score = 165)
Resources reuse (score = 164)

0 Water efficiency (score = 161)

'—“~°.°°.\‘9’9":'>9°!\’!—‘

Table 5.6. Summary of score on each economic sustainalalayf

-Is-gfje Ranking
194 3
164 9
188 5
187 6
191 4
161 10
145 12
131 14
195 2
183 7
165 8
211 1
149 11
145 12
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Table 5.7. Ranking of economic sustainability factors

Ranking Economic Sustainability Factor
1 Design systemfor ease of maintenance a

operation

Efficiency during operatic

Reduce resources consump

Energy efficienc

Energy saving

Resource efficienc

Use of appropriate technolc

Avoid damage to renewable resoul

Resources reu

Water efficienc

Maximise use of natural lig

Extraction efficienc

Used water recycling systt

Maximise efficiency of artificial ligr

AINIRE
BIRR8|o|o|~N|o|uo|s|w|n

[E
o

Of the top 10 economic sustainability factors, faan be categorised into efficiency
achievements: (1) efficiency during operation; éBergy efficiency; (3) resource efficiency;
and (4) water efficiency. Another four relate tosoerces saving: (1) reduce resources
consumption; (2) energy savings; (3) avoid damagenewable resources; and (4) resources
reuse. The remaining two items link to effectivesteyn design and use of technology: (1)

design systems for ease of maintenance and op&ratid (2) use of appropriate technology.

Environmental Sustainability Factors

Using same evaluation method as per economic sakiéty factors above, Table 5.8 shows
the response distribution of environmental sustality factors. The Cronbach’s alpha
reliability test result¢ = .968) shows that the measuring scale is intircahsistent. Table

5.9 shows the summary statistics of the 34 envietal sustainability factors with mean =

2.973.
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Table 5.8. Response distribution of environmental sustainigtfhctors

Not L east | mportant Very M ost

Important | Important Important | Important
Use of rapidly renewable materials 14 19 13 8 1
Use of renewable energy technologies 3 13 29 6 4
Use of recycled materials 4 24 16 10 1
Increase recycled content 3 26 14 12 0
Protect on-site soil 6 13 23 12 1
Re-use of top soils and rock materials 5 21 22 7 0
IF(J;:(; é/lzr(;dcogﬁttehna:t have materials with 3 23 21 8 0
e e el ;| .| n | @ | wm
::;Zzts nnlztr:-:;rials based on life-cycle 3 7 o5 17 3
Minimise construction waste 4 1 25 20 5
Waste reduction goals during constructign 4 4 27 16 4
Waste reduction goals during operation 2 6 25 20 2
%ﬁgct:igq Zr?:jeﬂgles appropriate for their 5 16 24 5 5
Green landscape retrofit techniques 5 21 21 5 3
Increase durability 2 3 28 15 7
Increase recyclability 6 14 23 9 3
Reduce site disturbance 5 6 22 19 3
Re-use of developed sites 13 18 13 7 4
Ecosystem damage avoidance 4 4 33 7 7
Solid waste avoidance 5 4 36 7 3
Air pollution avoidance 3 2 28 17 5
Water pollution avoidance 2 1 31 16 5
Habitat destruction avoidance 4 6 31 7 7
Avoid noise pollution 3 4 32 12 4
Risk of air, water or land pollution 2 1 37 11 4
Erosion and sedimentation control 4 4 30 14 3
Protect on-site vegetation 7 25 13 8 2
Promote biodiversity 8 19 20 7 1
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Strom water management 2 8 31 11 3

Application of constructed artificial
9 18 21 6 1
wetland wastewater treatment system

Require procedures for the regyclmg, re- 3 10 o8 11 3
use and salvaged of construction waste

Use of indigenous species, species
diversity, wildlife habitats in plant 8 20 20 7 0
selection

Life support systems conservation 6 10 29 8 2

Control of hazardous materials from
construction site

Table5.9. Summary statistics of environmental sustainabiéttors

Reliability Statistics

Cronbach's

Alpha Based on

Cronbach's Standardized
Alpha Iltems N of ltems
.968 .969 34
Summary Item Statistics
Maximum /
Mean Minimum | Maximum | Range Minimum Variance | N of ltems
Iltem Means 2.973 2.327 3.909 1.582 1.680 .155 34

The summary score of individual factor and thespetive ranking are shown in Table 5.10

and Table 5.11, respectively. The top 10 envirortalesustainability factors are:

Control of hazardous materials from constructide gGcore = 215)
Proper handling, storage, and disposal of hazardodgoxic materials (score = 213)
Increase durability (score = 187)

Minimise construction waste (score = 186)

Water pollution avoidance (score = 186)

Air pollution avoidance (score = 184)

Risk of air, water, or land pollution (score = 179)

Waste reduction goals during operation (score 3 179

Waste reduction goals during construction (scot&#)

10 Avoid noise pollution (score = 175)

11. Select materials based on life-cycle assessmeonrtg(scl75)

©CoNOTRA~WNE
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Two factors of equal score are ranked under itenTsahd 10. There are two items ranked 10.
Therefore, there are a total of 11 items identifiedter the environmental sustainability
construct.

Table 5.10. Summary of score on each environmental sustaitafakctor

;;gfi Ranking
128 34
160 19

145 24
145 24
154 21
141 28
144 27
213 2
175 10
186 4
177 9
179 7
154 21
145 24
187 3
154 21
174 12
136 32
174 12
164 18
184 6
186 4
172 15
175 10
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Risk of air, water or land pollution 179 7
Erosion and sedimentation control 173 14
Protect on-site vegetation 138 30
Promote biodiversity 139 29
Storm water management 169 16
Application of constructed artificial
137 31

wetland wastewater treatment system
Require procedures for the recycling, re-

. 166 17
use and salvaged of construction waste
Use of indigenous species, species
diversity, wildlife habitats in plant 136 32
selection
Life support systems conservation 155 20
Control of hazardous materials from 215 1

construction site

Table5.11. Ranking of environmental sustainability factors

Ranking Environmental Sustainability Factor
1 Control of hazardous materials from constructide si
2 Proper handling, storage and disposal of hazardond

toxic materials
Increase durability

3

4 Minimise construction waste
4 Water pollution avoidance

6 Air pollution avoidance
7

7

9

Risk of air, water or land pollution
Waste reduction goals during operation
Waste reduction goals during construction

10 Avoid noise pollution

10 Select materials based on life-cycle assessment

12 Ecosystem damage avoidance

12 Reduce site disturbance

14 Erosion and sedimentation control

15 Habitat destruction avoidance

16 Storm water management

17 Require procedures for the recycling, re-use pnd
salvaged of construction waste

18 Solid waste avoidance

19 Use of renewable energy technologies

20 Life support systems conservation

21 Increase recyclability

21 Protect on-site soil

21 Specify materials appropriate for their location aise

24 Green landscape retrofit techniques

24 Increase recycled content
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24 Use of recycled materials

27 Use vendors that have materials with recycled cuntg

28 Re-use of top soils and rock materials

29 Promote biodiversity

30 Protect on-site vegetation

31 Application of constructed artificial wetlard
wastewater treatment system

32 Re-use of developed sites

32 Use of indigenous species, species diversity, ifaldl
habitats in plant selection

34 Use of rapidly renewable materials

Out of the top 10 (actually 11 elements) environtakesustainability factors, four items link

to pollution (water pollution avoidance, air polbrt avoidance, risk of air/water/land

pollution, avoid noise pollution). Another threerits relate to waste (minimise construction
waste, waste reduction goals during operation, evestluction goals during construction).
Two items link to hazardous material (control oz&w@ous materials from construction site,
proper handling/storage/disposal of hazardous arit imaterials). The remaining two are
proper system and material selection (increasebdilya select materials based on life-cycle

assessment).

Social Sustainability Factors

There are eight social sustainability factors ideat from the literature (Maldonado-
Fortunet, 2002). In the survey, project managedscated their preference on the degree of
importance of factors as shown in Table 5.12. TrenBach’s alpha reliability test resudt £
.791) shows that the measuring scale is interrahsistent. Table 5.13 shows the summary

statistics of the eight social sustainability fastawith mean = 3.118.
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Table 5.12. Response distribution of social sustainabilitytéas

Not Least | moortant Very M ost

Important | Important P Important [ Important
3 3 22 22 5

2 1 12 23 17

4 7 30 10 4

9 19 13 12 2
3 4 19 18 11
5 20 19 8 3

6 20 21 7 1

2 7 33 11 2

Table 5.13. Summary statistics of social sustainability fastor
Reliability Statistics
Cronbach's
Alpha Based on
Cronbach's Standardized
Alpha Iltems N of ltems
791 .790 8
Summary ltem Statistics
Maximum /
Mean Minimum | Maximum Range Minimum Variance [ N of ltems
Iltem Means 3.118 2.582 3.945 1.364 1.528 .238 8

With the same evaluation method as in the analysisconomic sustainability factors, the
summary scores on each social sustainability famtershown in Table 5.14. Based on the
scores, ranking of each social sustainability faitaetermined (see Table 5.15). The ranking

of eight social sustainability factors are:

Create healthy non-toxic environment (score = 217)
Use of innovative technique to increase safetyréseal95)
Improve quality of human life (score = 188)

Visual impact (score = 169)

Avoid historic and archeological disturbance (scotE68)
Use materials made locally or regionally (score48)1

oghkwbhE
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7. Employment increase (score = 144)
8. Consider means to transplant trees (score = 142)

Table 5.14. Summary of score on each social sustainabilitjofac

;?ct?]e Ranking
188 3
217 1
168 5
144 7
195 2
149 6
142 8
169 4

Table 5.15. Ranking of social sustainability factors

Create healthy non-toxic environment

Use of innovative technique to increase safety
Improve quality of human life

Visual impact

Avoid historic and archeological disturbance
Use materials made locally or regionally
Employment increase

Consider means to transplant trees

O|IN[oO|O| B [W|IN|F-

There are only eight social sustainability factorghe list, in which, two are related to health
and safety (i.e., create healthy non-toxic envirentmand use of innovative technique to
increase safety). Another two items relate to biéngfthe community (i.e. improve quality of
human life and employment increase). The remairiog items link to disturbance to
community (i.e., visual impact, avoid historic aartheological disturbance, use materials

made locally or regionally, and consider meansaogplant trees).
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This section analyses the collected survey datasiyg various analytical tools. Meaningful

findings are summarised in Table 5.16.

Table 5.16. Findings of the quantitative study

Purpose of Analysis,

RSl Study | and Sustainability Findings Remarks
Question Perspective T S .
1) Not all project
Understand project organisations in Hong
L Kong's construction
sustainability . .
; maturity by analysing industry adopt Understanding of
#1:What is the organisational sustainabilitylinked | project sustainability
level Qf B sustainability organisational maturity helpswith
Susta_llnabll_lty Project strategieslt is not strategy. resource allocation an
consideration | Sustainability required to 2) Hong Konds strategy development
for projects in | Maturity differentiate construction industry | whenbuilding a
Hong Kong’s | Perspective respective does not display sustainable societA
construction sustainability overall level of | further study with
industry? dimension(economic, project sustainability | |arger sample size is
environmenta&nd maturity In managing| recommended.
ia) projecs (null
R hypothesis not
rejected)
A: FIND OUT THE | Four significant
MEANING OF independent variables
PROJECT wereidentified: (1)
IMPLEMENTATION | cjient Use g =.324,p<
SUCC!ESS IN HONG .05), (2) Improve
KONG'S Managerial Performance
CONSTRUCTION (8 = .355,p<.05), (3) Thg four indepgndent
42 To what INDUSTRY Positive Impact on Client| variables contributka
o tent does To identify thef (f=.280,p<.05), and | 71.5% explanatory
_ constituents of (4) Project within Budget| Power of the model
g{g; (i:rt1ability ;g&%ifs criteria for (p=.207,p<.05). variance in theroject
. _ _ Implementation
(economic, . implementation Project Implementation | Success variable.
environmental glrjc;]tea(;:]abilit success in the context Success = .324 (Client
and social) Process Y| of Hong KO”QS Use) + .355 (Improve
impact project Perspective construction industry | Managerial Performance

implementation
success of
Hong Kong's
construction
industry?

the sustainability
dimensionis not
applicable

+.280 (Positive Impact
on Client) + .207 (Project|
within Budget)

B: FIND OUT
SUSTAINABILITY
IMPACT CRITERIA
ON PROJECT
IMPLEMENTATION
SUCCESS

All sustainability
dimensioris are
included (using

stepwise regression,

Null hypotheses
(economic) and kb
(environmental) rejected;
Hsp (social) cannot be
rejected.

Two significant
independent variables
identified: (1) Resources
Saving = .478,p < .05),

and (2) Supplier Know-

The two independent
variables contributta
32.6% explanatory
power of the model
variance in thgroject
implementation
success (dependent
variable).

No social
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14 sustainability
impact criteria under
three sustainability
constructs are
regressed on project
implementation
success)

How & Partnershipf =
.294,p < .05).

Project Implementation
Success = .478
(Resources Saving) +
.294 (Supplier Know-
How & Partnership)

sustainability criterion
was identifiedas a
significant impact o
dependent variable.
Two excluded
variables shoveda
marginal case in the
study: Health and
Safety {=1.521p=
.135); Human Rights
=1.403,p =.167).

C: FOLLOW-UP
ANALYSIS TO B
TO RE-CONFIRM
RESPECTIVE
SUSTAINABILITY
DIMENSION
CRITERIA ON
PROJECT
IMPLEMENTATION
SUCCESS
Economic (3
independent
variables, V),
environmental (5 1V)
andsocial (6 IV)

Economic Dimension:

Resources Saving &
.490,p<.05)

Environmental
Dimension:

Supplier Know-How &
Partnershipf = .313,p<
.05)

Social Dimension:

No sustainability impact
criterion identified
significant

Economic Dimension:
F-test: (1, 53) =
16.714p< .05,R? =
240, Reagjusted = -225)
Environmental
Dimension:

F-test: ¢ (1, 53) =
5.764,p<.05,R =
.098, Ragjusted = -081)
Comparing all-in
analysisB and
respective
sustainability analyseg
C shows the same
results. Resources
Saving, and Supplier
Know-How &
Partnership are the
ONLY two

sustainability sustainability
dimensions predictors that impact
on project
implementation
Success.
i. Sustainability Impact | F-test: F (2, 52) =
D: FURTHER on Client Use 61324RQ <. ,05,_R21_62)
UNDERSTAND : o Adusted — -
ALL-IN (14) Resources Saving( | The two independent
=.365,p <.05) and variables combined
ISI\;JPS;é‘_:_'\éAgll\ILITY Human Rightsf contribute 19.3%
SPECTIVE =.278,p<.05) are explanatory power of
E(E)NSTITUENT identified significant | the model variance in
variables on Client the Client Use
SUCCESS Use variable
CRITERIA (CLIENT = — — .
USE, IMPROVE il. Sustainability Impact F-test: € (2, 52) =
MANAGERIAL on Improve 5.287,p< .05,RE =
PERFORMANCE, Manageria 169, Ragustea = -137)
Performance

POSITIVE IMPACT
ON CLIENT, AND
PROJECT WITHIN
BUDGET) OF
PROJECT
IMPLEMENTATION
SUCCESS

Resources Saving &
.314,p<.05) and
Water
Consumption/Pollutior]
Minimisation (8 = -
.295,p<.05) are
identified significant

variables on Improve

The two independent
variables contribu a
16.9% explanatory
power of the model
variance in the
improvemanagerial
performance variable.
Six excluded variables
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Managerial
Performance.

are marginal cases: 1
Waste Minimisationt(
=1.921,p =.060); 2)
Human Rightst(=
1.688,p =.098); 3)
Health and Safetyt &
1.665,p=.102); 4)
Diversity and Equal
Opportunity { = 1.664,
p =.102); 5) Supplier
Know-How &
Partnershipt(= 1.560,
p = .125); 6) Labour
Practicest(= 1.552p
=.127).

iii. Sustainability Impact
on Positive Impact on
Client

Resources Saving (
=.572,p<.05),
Human Rightsf
=.421,p<.05) and
Business Processes
Improvement g = -
.329,p<.05) are
significant
independent variables
on Positive Impact on
Client.

F-test: ¢ (3,51) =
9.360,p<.05,R? =
355, Radjusted = -317)
The three independen
variables contribut a
35.5% explanatory
power of the model
variance in the
positiveimpact on
client.

Water
Consumption/Pollutiorn
Minimisation ¢ = -
1.588,p =.118) in the
excluded variables
shows a marginal cas¢
in the study.

iv. Sustainability Impact
on Project within
Budget

The only significant
sustainability impact
variable identified is
Supplier Know-How
& Partnership £
=.414,p<.05) on
Project within Budget.

F-test: £ (1, 53) =
10.975,p<.05,R? =
172, Ragjusted= -156)
17.2% of the change i
the dependent variabl
(Project within
Budget) is due to the
change in Supplier
Know-How &
Partnership.

#3:What is the
degree of
significance of
identified
sustainability-
related factors
contributing to
project
implementation
success?

Project
Sustainability
Process
Perspective

Economic (14
elements)

Cronbach’s alpha
reliability test,a =.901
Mean = 3.129

Top 10 important factors
on economic
sustainability are: 1)
Design systems for ease
of maintenance and
operation (score = 211);
2) Efficiency during
operation (score = 195);
3) Reduce resources
consumption (score =

194); 4) Energy efficiency

Of the top 10
economic
sustainability factors,
four items are
efficiency
achievements
(Efficiency during
operation, Energy
efficiency, Resource
efficiency, Water
efficiency). Four items|
relate to Resources
Saving (Reduce
resources
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(score = 191); 5) Energy
savings (score = 188); 6)
Resource efficiency
(score = 187); 7) Use of
appropriate technology
(score = 183); 8) Avoid
damage to renewable
resources (score = 165);

9) Resources reuse (scofetechnology (Design

= 164); and 10) Water
efficiency (score = 161)

consumption, Energy
savings, Avoid
damage to renewable
resources, Resources
reuse). Another two
(2) items link to

effective system
design, and use of

systems for ease of
maintenance and
operation, Use of
appropriate
technology)

Environmental (34
elements)

Cronbach’s alpha
reliability test,o = .968
Mean = 2.973

Top 10 environmental
sustainability factors are:
1) Control of hazardous
materials from
construction site (score 5
215); 2) Proper handling,
storage and disposal of
hazardous and toxic
materials (score = 213);
3) Increase durability
(score = 187); 4)
Minimise construction
waste (score = 186); 4)
Water pollution avoidancée
(score = 186); 6) Air

pollution avoidance (scorg

=184); 7) Risk of air,
water or land pollution
(score =179); 7) Waste
reduction goals during
operation (score = 179);
9) Waste reduction goals
during construction (scor¢
=177); 10) Avoid noise
pollution (score = 175);
10) Select materials base
on life-cycle assessment
(score = 175).

Please note that items 4,
7, and 10 are each having
two factors of equal scorg

d'remaining two (2)

Out of the top 10
(actually 11 elements)|
environmental
sustainability factors,
four (4) items link to
pollution (Water
pollution avoidance,
Air pollution
avoidance, Risk of air,
water or land
pollution, Avoid noise
pollution). Three (3)
items relate to waste
(Minimise
construction waste,
Waste reduction goals
during operation,
Waste reduction goals
during construction).
Another two (2) items
link to hazardous
material (Control of
hazardous materials
from construction site,
Proper handling,
storage and disposal ¢
hazardous and toxic
materials). The

items are proper
system and material
selection (Increase
durability, Select
materials based on
life-cycle assessment

Social (8 elements)

Cronbach’s alpha
reliability test,a = .791
mean = 3.118

Ranking of the eight (8)
social sustainability
factors are: 1) Create
healthy non-toxic
environment (score =

There are only eight
(8) social sustainability
factors in the list, two
(2) items are health
and safety related
(Create healthy non-
toxic environment,
Use of innovative
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217); 2) Use of innovative technique to increase
technique to increase safety).Two items

safety (score = 195); 3) | benefit the community,
Improve quality of human (improve quality of

life (score = 188); 4) human lifeand

Visual impact (score = | amployment increase)|
169); 5) Avoid historic The remaining four
and archeological items link to

disturbance (score = 168); yisturbance to

|6) Ulsle mater_ials lrlnade W y Yisual
ocally or reglonatly impact,avoid historic

(score =149); 7) .
; and archeological
Employment increase .
disturbanceyse

(score = 144); 8) Considg )
materials made locally

means to transplant trees _ !
(score = 142). or regionally,consider

means to transplant
trees)

-

5.5  Chapter Summary

This chapter details the quantitative study. Surwesthod has been adopted. It describes
questionnaire development, and the processes afatdiection and analysis to answer the
three research questions. Table 5.16 summariseinttiegs obtained from the survey with
respect to maturity perspective (Research Q1) aockps perspective (Research Q2 and Q3).
No social sustainability impact criterion towardsjpct implementation success could be
identified significant. A follow up qualitative rearch study detailed in the next chapter
discusses whether social sustainability pillariearthe same level of importance or attention

as to economic and environmental sustainabilityisl
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Chapter 6 Qualitative Data Collection and Analysis

6.1 Introduction

Findings from quantitative research above inditla# there is no social sustainability related
criterion identified significant to constructiongpect implementation success. The result is
rather disappointing because sustainability orasnable development is conceptualised by
three intersecting circles. It represents the reteto realise economic, environmental and
social achievements. Does the survey result medrstitcess criterion of social sustainability
impact is inferior to other impact success critaniaconstruction project implementation
success? To complement the quantitative study-Relghi study is proposed. The purpose
of this subsequent qualitative study is to undestanore of the differences between
respective sustainability impacts. Expert views icmout from the e-Delphi panel can be

contrasted to earlier survey results obtained fi@eal project managers.

Section 6.2 discusses the formation of e-Delphiepam this qualitative part of the mixed
methods study. Section 6.3 shows the questionmkvelopment for the invited local and
international experts. Unlike the process of quatitie data collection and analysis, the e-
Delphi data collection and analysis are interactiveature. Analysing collected data from
previous round of discussion will be used to depebext round of questionnaire towards
building consensus among experts. Sections 6.4a®d56.6 show the three rounds of data

collection and analysis leading to consensus.

6.2 Formation of Delphi Panel
Skulmoskiet al (2007), in their study of Delphi process for éigations and published
research, identified no hard and fast rules in rd@teng the number of Delphi panel

participants and the number of rounds. They considat the following were factors to
13¢
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determine the sample size in a Delphi study: (i¢rogeneous or homogeneous samples; (2)
decision quality and Delphi manageability trade-afid (3) internal or external verification.
Obviously, potential sample size is positively tethto the availability of experts in the field.
In Skulmoskiet al. (2007), the smallest sample size of PhD dissent&ian be as low as three
Delphi experts. Furthermore, most studies (29 dutl) are completed in three rounds of

discussion.

As subject expert is limited in Hong Kong, inteinatl academic and professional experts in
the field were invited to join the e-Delphi pan€his setup had the benefit of introducing
global visions to the study. The author attended iwnternational project management
research conferences with sustainability focushe past several years. The 2010 IPMA
Expert Seminar Survival and Sustainability as Challenges for Petgewas held in Zurich,
Switzerland; the 2016 IPMA "4 Research Conference orPrdject Management and
Sustainability was held at the Reykjavik University, Iceland.€Be conference attendance
lists were used to identify potential experts. Acdb experts’ list was developed from
attending local conferences. The author checkedtiadification and experience of potential

experts through public domain before sending arett invitation.

Invited experts had to meet the selection requirgmeé Section 5.3.2. Approximately 40
potential participants were sent the letter oftemvon (see Appendix I), information sheet (see
Appendix J), informed consent form (see Appendixalgl e-Delphi first-round questionnaire
(see Appendix M). Twelve experts were confirmegaoticipate with a signed and returned
informed consent form. Two experts did not wislpssticipate and did not sign the consent

form. One expert declined because they believedntiaakind’s impact on climate change is
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more urgent than sustainability and sustainablesldpment. Another declined because his
belief on the three pillars are only aggregatedhfseparate and diverse criteria specific to a
project and cannot be generally compared. The r@ngiinvitees did not respond to the
invitation e-mail or two-week e-mail reminder. Appix L shows the background

information of the e-Delphi participants.

6.3  Questionnaire Development

The e-Delphi study aimed to identify the degreangportance of respective sustainability
impacts. The question derived from the survey teefilno social sustainability impact
success criterion identified significant against toncept of necessary inclusion of social
requirements for sustainability from a three pil@rspective. The Question (Q) in the first-
round e-Delphi questionnaire asked:

Is there any difference in terms of degree of irtgpare on respective economic sustainability
impact, environmental sustainability impact and iabsustainability impact impacting on

project implementation success of a constructiangmt?

Space was provided in the questionnaire to coflespponses from panel members. Appendix

M shows the first-round questionnaire.

6.4  First-Round Data Collection and Analysis

Twelve responses were collected in the first-rodisgussion. Respondent H required a clear
and concise definition on respective sustainabititgacts. (Economic: - %, Environmental: -
%, Social: - %). Respondent | suggested th&worcepts as ‘commissioning’ and

‘decommissioning’ must be considered and appliednduthe initiating/designing project
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phasé (Economic: - %, Environmental: - %, Social: - %3espondents H and | did not

provide views on degree of importance of respedustainability impacts.

Balanced View

Some respondents (E, G and K) put equal weighherthree pillars. Respondent E put up a
harmony view on sustainability, stating thdt is about the harmony between these three
perspectives. So yes, they are equally impdrtéatonomic: 33%, Environmental: 33%,
Social: 33%). Respondent G stated that:

Sustainability will be a best practice when allghrpillars get equal attention. Therefore, |
think that if we allow enhancement of just one eleimsaying on that ground that we are

sustainable is the wrong way to.go

He accepted thagbing for equal attention on all three pillars wiibt get the fastest restilt.
Nevertheless, we need to bear in mind the planteggs sRespondent G recommended that
environmental sustainability be included in thestfiline of the text (Environmental: 40%,

Economic: 30%, Social: 30%).

Respondent K also saw sustainability ashblistic and systems concept that integrates all
three dimension%. She found that environmental sustainability wagewed as more
important. However, social sustainability impabia$ an influence on how the options are
viewed regarding the economic model and the choregarding environmental

considerations(Environmental: 50%, Social: 30%, Economic: 20%).
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Economic Prevail

Respondent F was concerned with high land pricesdmvelopment costs in Hong Kong.
This drives certainty of construction project exemu, which translates into important
investments and time. Economic sustainability cae bnticipated quantitatively;
environmental sustainability is driven by the gaoweent's incentives and statutory
requirements. He observed thabtial sustainability is relatively difficult to Hoipate its

impact and reluctance to be advocdtédconomic: 50%, Environmental: 30%, Social: 20%).

Respondent L shared the view thaufrently the most relevant criterion to assess and
develop a project is economiidn the long term, Sustainability, and even social aspects, take
relevanc€. However, project managers are constrained bysti@t-term view of a project

and sponsor (Economic: 50%, Environmental: 30%jeha20%).

Respondent C considered the construction industrfyagmented. As such, it is difficult for
the industry to coordinate its sustainability ef$orin general, the industry places more
importance on economic sustainability. It has bezomore aware of environmental
sustainability, especially in terms of constructisaste management. He commented titat “
is still not very conscious of social sustainabpiliinless public protests bring that to its
attention like in large scale infrastructure profgc(Economic: 50%, Environmental: 30%,

Social: 20%).

Environmental Prevail

Respondent A assumed that the organisation wasrenatwough to connect project success

beyond measurements of project management success dn-time, under budget or
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delivering scope). For the construction industrg, glaced Social and environmental at a
higher-degree of importance than the economic pillen particular, he placed safety in the
social pillar. He believed that the constructiordustry must take a lead role in the
environmental sustainability pillar. The degreemportance was40-40-20 ... with 20 being

the economic pilldr(Environmental: 40%, Social: 40%, Economic: 20%).

Respondent B felt that it was a rarity for largganisations to track carbon footprints (some
view this as greenwashing). Project teams track tksource use (i.e., energy, waste, etc.).
There is no connection to company policy, remum@naiof senior management or a

connection to local environmental carrying capacity him, the environmental issue was the

most important (Environmental: 40%, Social: 30%0iamic: 30%).

Respondent D was concerned with thenportant impact on the natural environment
surrounding the construction site and the local ommities! He urged construction project
managers to carefully consider those two aspectwif@mental: 50%, Social: 30%,

Economic: 20%).

Social Prevall

Respondent J said that there were multiple intendéencies between the three aspects.
Social sustainability is helpful for having well-tivated and collaborating employees ... for
resolving conflicts with stakeholders. Environméstastainability is essential for saving the
earth (we’ll still need it for a while!). Economsustainability is necessary for accomplishing

projects.
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Single projects can be economically successful avithenvironmental sustainability.

Neglecting this aspect will have a negative impadhe economy, society and in our earth’s
life. The biggest positive impact will be generateg regarding the interdependencies of
multiple influences between the project and tharenment. People must be able and willing
to cooperate and share their perceptions and itssitffor sustainable project success, it may
be necessary to regard the needs of sati@ygcial: 40%, Environmental: 30%, Economic:

30%).

Table 6.1. First-round question summary score

Respondnt Economit Environmente Socia
A 2C 40 40
B 3C 40 3C
C 5C 30 2C
D 2C 50 3C
E 33 33 33
F 5C 30 2C
G 3C 40 3C
H - - -
| - - -
J 3C 30 4C
K 2C 50 3C
L 5C 30 2C
Total Scor B238d e 292
Average Scol 33.c 37.¢ 29.2
Ranking 2 1 3

Table 6.1 shows the summary score of the e-Delpieistipn. Based on this analysis, a
summary description is prepared as shown in ExBilit It reflects the result obtained from
the first-round discussion on degree of importanteespective sustainability impacts on
construction project implementation success. Tammmary description was sent to e-Delphi

participants for verification in the second-roundegtionnaire.



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Exhibit 6.1. First-round question summary description (derif@dsecond-round
guestionnaire)

Theideal situation is harmony between the three sustaiityabitpacts (economic,
environmental and social) and maintaining multipterdependencies between these three
aspects. If we allow enhancement of just one elénsaging on that ground that we are
sustainable is the wrong way to go piractice, construction industry needs to take a leading
role in environmental sustainability concerning ortant impact on the natural environmeng
surrounding the construction site and the localooimities. Neglecting this aspect will have
a negative impact in both the society and econ@mng,in the whole life on earth. So for
sustainable construction project implementatiorcess, it may be necessary to regard the
needs of society though industry practitionersrpate importance to economic
sustainability. The ranking of degree of importanoeconstruction project sustainability
impact is: 1) Environmental Sustainability Impasd%), 2) Economic Sustainability Impact
(30%), and 3) Social Sustainability Impact (20%).

6.5  Second-Round Data Collection and Analysis

Preparation of the second-round questionnaire belarily after the analysation of the first-
round questionnaire. The second-round questionhaseone question, which streamlines the
degree of importance of respective sustainabilitgpacts on construction project

implementation success.

In the second-round discussion, e-Delphi expertewsked to read the summary statement
derived from combined responses in the first-rogpestionnaire (see Exhibit 6.1). The
summary statement reflects the degree of importah@onomic, environmental and social
sustainability impacts on construction project iempéntation success. Respondents in this
round were asked to consider whether the summatgrsent from the first round responses

were to their satisfaction. The second-round gaestire instructed them to put “Yes, |
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agree” in the box allocated if they agreed with thenmary statement (Appendix N).

Otherwise, the respondents were asked to modifgtdtement.

Ten responses were collected during the secondidrdistussion. Respondents C and E did
not return the questionnaire. Of the 10 resporRespondents A, F, G, | and J selected “Yes,
| agree” (Environmental: 50%, Social: 20%, Econam89%). In the second round,
Respondent H indicated the need for a balanced (Egwironmental: 33.3%, Social: 33.3%,
Economic: 33.3%). The respondent did not mentioigktang on degree of importance in the
previous round. In addition, Respondent D opined #m environmental sustainability impact
of 50% is high and a social sustainability impaic@% is low. The respondent made minor
adjustments (Environmental: 40%, Social: 30%, Eauno30%) before pointing out thain®
practice, this is very difficult to achieve becawseg project activity toward one sustainable

objective have potential side effects on the otigectives.

On the other hand, Respondent B put more weighteconomic sustainability impact
(Environmental: 30%, Social: 30%, Economic: 40%# Was concerned thabrie does not
pay the true cost for diesel, water, metals, aadisleair pollution, et¢ in construction
projects. He believed thaéven this disposition. does not recognize the fact that costs are

not truly internalized.

Respondent K recognized that environmental sudidityawas a dominant concern of
construction projects due to impacts of the cowstva environment on the natural
environment. She shared similar thoughts on trustscoln addition, she noted that

sustainability is a holistic concept anlddking at individual aspects without concerning th
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combined impact of all three hides the true costd apportunitie’ (Environmental: 40%,

Social: 30%, Economic: 30%).

Respondent L put more weight on environmental susbdity impact (Environmental: 40%,
Social: 30%, Economic: 30%). In addition, this m@sgent indicated that:

... the relative importance of the three aspects i® aédative to the project context. It will
not be the same in developing countries, wherestiogal impact may gain weight ... or in

heavily developed ones, where environmental sugtdity may take a clear bigger stance.

Table 6.2 shows the summary score of the seconadrquestion.

Table 6.2. Second-round question summary score

Respondel Economic Environmente Socia

A 3C 50 2C

B 4C 30 3C

C - - -

D 3C 40 3C

E - - -

F 3C 50 2C

G 3C 50 2C
H 33.: 33.2 33.:

I 3C 50 2C

J 3C 50 2C

K 3C 40 3C

L 3C 40 3C
Total Scor Silsi e 433.% 253.8
Average Scol 31.5 43.: 25.%

Ranking 2 1 3

Based on feedback from respondents on degree dfriamgre of respective sustainability
impacts on construction project implementation sgs¢ Exhibit 6.3hows the amendment to
summary description. The underlined words refléwt difficulty in achieving a holistic

approach to sustainability due to potential sideat$. In addition, environmental and social

costs are not truly internalised. The amendmeit ialsludes the view of relative importance
14z
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of these three aspects being country and projeetifsp The degree of importance on

construction project sustainability impact has bedightly adjusted with no change in

ranking: (1) environmental sustainability impacb¥%d); (2) economic sustainability impact

(30%); and (3) social sustainability impact (25%le analysed result was sent to e-Delphi
participants for verification in the third-roundegtionnaire.

Exhibit 6.2. Second-round question summary description (amefatetird-round
questionnaire)

Theideal situation is harmony between the three sustaiityabitpacts (economic,
environmental and social) and maintaining multipterdependencies between these threeg
aspects. However, it is very difficult to achievbhdistic approach to sustainability, becauss
any project activities toward one sustainable dbjedave potential side effects on the oth
objectives. Environmental and social costs notdpéinly internalized is another difficulty.
Furthermore, the relative importance of these thsggects is country specific and also
relative to the project context. If we allow enhament of just one element, saying on that
ground that we are sustainable is the wrong waptdn practice, construction industry
needs to consider above the others environmergtdisability concerning important impact
on the natural environment surrounding the consbmsite and the local communities. For
this reason, neglecting this aspect will have atieg impact in both the society and
economy, and in the whole life on earth. So forstarction projects achieving
implementation success sustainably, it may be sacgso regard the needs of society thoygh
industry practitioners put more importance to eeoigssustainability. The ranking of degreg
of importance on construction project sustainabilitpact should be: 1) Environmental
Sustainability Impact (45%), 2) Economic Sustaifigbimpact (30%), and 3) Social
Sustainability Impact (25%).

(U
—

6.6  Third Round Data Collection and Analysis

The third-round questionnaire was prepared aftealyaed results from second-round
responses were completed. In this round of disonsghere remained one question. Only
50% responses (5 of 10) agreed on the question awnstatement in the previous round.
Therefore, there was a necessity to refine andarsiiiee the summary statement content
targeting to a higher percentage of consensus. ddrgent of Exhibit 6.2 has been

incorporated into the third-round questionnairee(#g@pendix O). Respondents are again
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being instructed to put down “Yes, | agree” in thex allocated should they agree to the
revised description of summary statement. Otherwespondents are requested to modify the

statement again in the box provided.

There are 11 responses collected in the third-radiscussion. Respondent E did not return
the questionnaire. There are 10 of 11 responseseiagr to the summary statement as
described in the third-round questionnaire. They atjection came from Respondent H,
stating ‘No, | disagre€.He believed that:

... the ranking of degree of importance on construcporject sustainability impact is equal.

Probably: (1) Environmental Sustainability Impa@3(3%); (2) Economic Sustainability

Impact (33.3%); and (3) Social Sustainability Impa@3.3%). Sustainability impact

balancing is very important

There were additional comments from Respondentsn® & Respondent B wanted to
specifically describe carbon emissions forming the highest pridtity the environmental
sustainability impact. Moreover, he considered thlaé contractual mechanism needs to be
considered as well, potentially with a bonus forhiaging a set reduction of carbon

emissionsmeant to be trying to internalise the cost agagt®nomic sustainability impact.

Respondent K reiterated the concept of ranking‘tthet holistic approach to sustainability is
country specific, based on societal concerns amjept context. She quoted an example:
. in a particular context where unemployment is hayd potential for environmental

degradation is lower, the sustainability approaduld be to find environmental approaches
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that place priority on social impact of employmemtich also addresses societal socio-

economic development concerns

Any sustainability model needs to look at the camhiimpact of the three dimensions. The
additional comments from Respondents B and K arknagn with the summary statement.

Therefore, the e-Delphi study achieved a conserasgaof 90.9% (10/11), which is above the
pre-determined 70% cut-off level. Hence, the Pagualitative study was terminated at this

round of discussion. The e-Delphi panel membergwetified with the discussion outcomes.

6.7 Chapter Summary

This chapter details the qualitative portion of ixed methods study. The e-Delphi research
methodology was adopted. The formation of an e-Blefxpert panel and questionnaire is
discussed. Three rounds of discussion exist, imofud2 local and international experienced
experts. The first-round questionnaire draws expewws on what constitutes importance on
respective sustainability dimensions. This exercéected the balanced view, as well as the
views of economic prevail, environmental prevaidasocial prevail. Their opinions were
categorised into ideal and practical situations.rédwer, relative degree of importance on
respective sustainability impacts were summarisebpesented to experts in the subsequent

second-round discussion.

In the second-round questionnaire, experts weredast amend the summary statement
developed from previous responses. They also mdpstements on the relative degree of
importance of respective sustainability impactse $hcond-round responses did not reach the

pre-determined 70% agreement level. Thereforerdbponded contents and reply on degree
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of importance were amended for a third round. Thinghd responses indicated that most
experts agreed to the revised summary statementhencelative degree of importance on
respective sustainability impacts. In addition,esavironmental sustainability impact appears
to be of relative importance over economic andaaaistainability impacts for construction
projects. The e-Delphi study stopped at this rourfite following chapter summarises the

findings from this QUAN-qual mixed methods study.
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Chapter 7 Discussion and Conclusions

7.1 Introduction

With both the quantitative and qualitative datalestied and analysed in previous chapters,
Section 7.2 relates research goals, objectivegjaedtions to findings. Section 7.3 discusses
and interprets results leading to conclusions. i®&ect.4 expounds the contributions of this
mixed methods study to theory building (knowledge)d implications to researchers
(research) and project managers (practice) in igld bf managing project sustainability.
Section 7.5 outlines the limitations of this stu®gction 7.6 recommends research areas for

future work.
7.2 Relating Research Goals, Objectives and QumesstmFindings
Table 7.1 details the findings corresponding tgeesive research questions in this mixed

methods study. The key findings are:

Project Sustainability Maturity Perspective

From the project sustainability maturity perspegtinot all organisations in Hong Kong’s
construction industry are considering sustaingbiiitked organisational strategies.
Organisations in the local construction industrynad display an overall degree of maturity

representing the industry in managing project soaktality.

Identified Criteria

Four constituent success criteria were identifiad|luding client use, improve managerial
performance, positive impact on client and projedthin budget were identified. They

explain 71.5% of project implementation succeghénlocal construction industry.
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Project Sustainability Process Perspective

From the project sustainability process perspectiwe sustainability impact criteria were
identified, including Resources Saving (economit)l &upplier Know-How & Partnership
(environmental). They contribute to 32.6% of Hongon§'s construction project

implementation success (dependent variable).

Social Sustainability

No significant social sustainability impact critemi was identified in the quantitative study.
The subsequent qualitative e-Delphi study paneméar the opinion that the three
sustainability dimensions are not of equal imparéam practice. The final e-Delphi expert
ranking of the degree of importance on respectostruction project sustainability impact

Is: environmental (45%); economic (30%); and so@&Pxo).

Sustainability Impact Criteria

Five sustainability impact criteria were identifieshcluding Resources Saving, Business
Process Improvement, Water Consumption/Pollutiomiiisation, Supplier Know-How &
Partnership, and Human Rights that could influecmestituent success criteria (client use,
improve managerial performance, positive impactcbent, project within budget of local
construction project implementation success. Thmbined impact of Resources Saving,
Human Rights and Business Processes Improvemersigaidicant with 35.5% explanatory

power of the model variance in the positive impattlient.
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Project Sustainability Process Perspective

From the project sustainability process perspegctive quantitative study identified success
factors from respective sustainability dimensiomegofomic, environmental and social)
contributing to local construction project implentetion success. The top 10 economic
sustainability factors are categorised into Efficig Achievements (efficiency during

operation, energy efficiency, resource efficienggter efficiency), Resources Saving (reduce
resources consumption, energy savings, avoid darmt@agenewable resources, resources
reuse) and Effective System Design and Use of Taobg (design systems for ease of

maintenance and operation, use of appropriate tdaty).

The top 10 (actually 11 elements) environmentatasngbility factors are Pollution (water
pollution avoidance, air pollution avoidance, riskair, water or land pollution, avoid noise
pollution), Waste (minimise construction waste, tgagduction goals during operation, waste
reduction goals during construction), Hazardous eMat (control of hazardous materials
from construction site, proper handling, storagel atisposal of hazardous and toxic
materials) and Proper System and Material Seledjiocrease durability, select materials

based on life-cycle assessment).

Eight social sustainability factors were identifi@acluding Health and Safety (create healthy
non-toxic environment, use of innovative technidie increase safety), Benefiting the
Community (improve quality of human life, employneimcrease) and Disturbance to
Community (visual impact, avoid historic and ardbgaal disturbance, use materials made

locally or regionally, consider means to transplasgs).
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Table 7.1. Linkages between research goals, objectives, iqussand findings

Research Goe

>

Research Objectiv

=)

Research Questic

=

Findings

Goal 1:

Through exploratory
study, project manage
gain a better
understanding of
sustainability attributes
within the realm of
project management.

Objective 1:

Learn the perception o
project managers in
respect to project
sustainability maturity
levels for projects in
Hong Kong's
construction industry

Question 1

What is the level of
sustainability
consideration for
projects in Hong
Kong’s construction
industry?

From the project
sustainability maturity
perspective:

1) Not all project
organisations in
Hong Kong'’s
construction industry
adopt sustainability-
linked organisationa
strategy.

Hong Kong'’s
construction industry
does not display an
overall level of
project sustainability
maturity in
managing projects.

2)

Objective 2:

Identify project
sustainability success
criteria for judging
project implementation
success in Hong
Kong's construction
industry

Question 2

To what extent does
project sustainability
(economic,
environmental and
social) impact the
project implementation
success of Hong
Kong’s construction
industry?

1: Identified four
independent variables: (1
client use; (2) improve
managerial performance;
(3) positive impact on
client; and (4) project
within budget combined
contribute to 71.5%
explanatory power of the
model variance for
construction project
implementation success
Hong Kong.

2: From the project
sustainability process
perspective, two
sustainability impact
criteria were identified:
(1) resources saving; and
(2) supplier know-how &
partnership. When
combined they contributg
to 32.6% explanatory
power of the model
variance for Hong Kong'’s
construction project
implementation success
(dependent variable). No
social sustainability
impact criterion was
identified as significant.
A subsequent qualitative
e-Delphi study panel
formed the opinion that

the three sustainability
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dimensions are not of
equal importance in
practice. The final e-
Delphi expert ranking of
the degree of importance
on construction project
sustainability impact is:
(1) environmental
sustainability impact
(45%); (2) economic
sustainability impact
(30%); and (3) social
sustainability impact
(25%).

3: Identified that four
constituent success
criteria (client use,
improve managerial
performance, positive
impact on client, project
within budget) for
construction project
implementation success
could be influenced by
one or more of the
following sustainability
impacts: (1) resources
saving; (2) business
processes improvement;
(3) water
consumption/pollution
minimisation; (4) supplien
know-how & partnership;
and (5) human rights.
The combined impact of
resources saving, human
rights and business
processes improvement
are significant with 35.59
explanatory power of the
model variance in the
positive impact on client.

Goal 2:

Project success is
promoted considering
the organisation and
management of projec
sustainability
undertaken by the
project management
community.

Objective 3
Understand the
significance of
literature-identified
factors toward various
constructs of project
sustainability.

Question &

What is the degree of
significance of
identified
sustainability-related
factors contributing to
project implementation
success?

From the project
sustainability process
perspective, the top 10
important factors related
to economic
sustainability are: (1)
efficiency achievements
(efficiency during
operation, energy
efficiency, resource
efficiency, water
efficiency); (2)resources
saving(reduce resources
consumption, energy
savings, avoid damage tq
renewable resources,
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resources reuse); and (3
effective system design,
and use of technology
(design systems for ease
of maintenance and
operation, use of
appropriate technology).

The top 10 (actually 11
elementsenvironmental
sustainability factors are:
(1) pollution (water
pollution avoidance, air
pollution avoidance, risk
of air/water/land
pollution, avoid noise
pollution); (2)waste
(minimise construction
waste, waste reduction
goals during operation,
waste reduction goals
during construction); (3)
hazardous material
(control of hazardous
materials from
construction site, proper
handling/storage/disposa
of hazardous and toxic
materials); and (4proper
system and material
selection(increase
durability, select material
based on life-cycle
assessment).

U7

Only eightsocial
sustainability factors
were identified in three
categories: (1health and
safety(create healthy
non-toxic environment,
use of innovative
technique to increase

safety); (2)oenefiting the
community(improve
quality of human life,
employment increase);
and (3)disturbance to
community(visual
impact, avoid historic and
archeological disturbancs
use materials made
locally or regionally,
consider means to
transplant trees).

Goal 3:
Additional research is
instigated on this

Objective 4.
Shed light on the futurg

This mixed methods study has contributed to
» knowledge creation and management practice
t improvement for construction projects. It has also

of project managemen
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subject with knowledg | in raising anc benefitted the project management community by

obtained from this integrating promoting awareness of managing project

study. sustainability issues | Sustainability. Suggested future work for researsie
into the project included to drive researching in this field of stud
management process

7.3 Discussion and Conclusions

7.3.1 Discussion

This study is characterised by its mixed methoéassh methodology. A quantitative survey
on local construction project managers precedesllawf up qualitative e-Delphi study
recognising the tension between pursuit of lawsifgtative) and understanding of contested
meaning (qualitative) (Karanat al,2006). Quantitative method requires pre-determiued
instrument-based questions for purpose of collgcperformance data, attitude data, and
observational data, etc. where in-depth meaningataoe obtained. Adoption of quantitative
method can effectively and efficiently identify ptem areas, the belief in the existence of
valid constructs and testing of ideas. On the olfserd, qualitative study supports in-depth
discussion on contested meaning. In practice, loptantitative and qualitative methods
complement to each other. In this study, quantigatresults show a lack of social
sustainability impact criterion and that leads &veloping qualitative e-Delphi investigation
on degree of importance on respective sustainghititpacts (economic, environmental,
social). The e-Delphi experts discuss and form eosgs opinions to complement the

inadequacy of quantitative study.

There are six areas of findings worth discussion.

1. Project Sustainability Maturity Level

No discernible project sustainability maturity leappears in projects within Hong Kong's

construction industry. Yet organisations generatiysider project sustainability important.
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Silvius et al (2013) showed that overall average level of soahality consideration in
projects is 25.9%. Most projects in their study sidar Business Resources (bottom level
maturity) rather than Product/Services (top levatumty). Their study focused on European

projects rather than projects specific to the aoiesion industry.

In Question #1 of this study, the researcher aiteednderstand the level of sustainability
consideration for projects in Hong Kong’s constietindustry. Such project sustainability
consideration can be reflected in the sponsor agtanal strategy. From survey responses,
five projects’ sponsor organisations do not consaigy statements or ambitions regarding
sustainability. Fifty projects represent 91% of p&es that, to a certain degree, consider some

forms of sustainability in their organisationaleégies.

Not all project organisations adopt sustainabiléyatements or ambitions in their
organisational strategy. However, a high percentfgsustainability recognition in Hong

Kong's construction industry represents a positiveve toward a sustainable society. The
result is not surprising because the industry d@rsi sustainability an important focus (ClII,

2008).

Nevertheless, with those samples analysed usingsditdre test for goodness-of-fit, results
show that the null hypothesis cannot be rejecteshg-Kong’s construction industry does not
display overall level of project sustainability maty in managing projects. Some projects
choose basic business resources as their targeersOthoose higher degrees of project
sustainability maturity in their organisationalad&gies (see Table 5.1). In other words, local

construction organisations value project sustalitgbHowever, their project sustainability
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maturity levels vary. A more in-depth understandaofgproject sustainability maturity can
assist in the building of a better society. A fertlstudy with a larger sample size along the

project sustainability maturity perspective is racoended.

2. Traditional Success Criteria and Project ImplemsmtaSuccess

Pinto (1986) identified success criteria measura @foject. As the study did not focus on
Hong Kong's construction industry, it is necessdoy find the meaning of project
implementation success in the locality. Four tiaddl success criteria explain majority part

of project implementation success in Hong Kong'sstauction industry.

Using a 7-point Likert scale, survey participanterevasked to use the success criteria to share
their opinions on implementation success. Analgsiews four significant success criteria
contributing to project implementation success iongl Kong’'s construction industry: (1)
Client Use g = .324,p < .05); (2) Improve Managerial Performange=.355,p < .05); (3)
Positive Impact on Clients(= .280,p < .05); and (4) Project within Budgef € .207,p <

.05). These four success criteria combined cort&ibuw/1.5% explanatory power of the model
variance in Project Implementation Success. Itvery significant finding because it reflects
the constituent success criteria and meaning ofementation success of a project in the
local construction industry. Subsequent analysis satainability impacts on project

implementation success makes use of this resulinfin

Of the four success criteria, the criterion tfe' project has come in on budygéir project
implementation success was well-received by madystries, particularly the construction

industry. Another criterion related to organisasibivalidity (OV). The criterion of the
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project is used by its intended cliéhts a measure on organisational validity becaudme t
project results upon completion of implementationstrbe accepted by clients or end users.
The remaining two criteria are related to orgamse effectiveness (OE). They aréhé
results of this project represent a definite imgment in performance over the way clients
used to perform these activitieand “the project will have a positive impact on thoseowh

make use of’it(Pinto, 1986).

These two OE success criteria represent the pugfas@roject to be executed. Interestingly,
none of the technical validity (TV) success crieare significant in the study. It may be due
to an established check and balance system in dhstraction industry. Project design,
processes and technology must be verified and apgrby many independent authorities.
Survey respondents may not take technical validity a critical measure to project
implementation success with a well-established klaed balance system already in smooth

operation.

3. Significant Sustainability Impact Criteria

Two significant sustainability impact criteria (Wih economic and environmental constructs)
contribute to project implementation success ing¢dong’s construction industry. However,
without any criterion representing social sustailitgb impact being identified, the
sustainability success criteria in the quantitastuedy were derived from Silviwet al (2013)
research. There are 14 elements to be tested ngwecbnomic (three items), environmental
(five items) and social (six items) sustainabilitypacts on project implementation success.

The tested results are very interesting. Therecaulg two sustainability impact success
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criteria out of 14 items being identified as sigraht to local construction project
implementation success: (1) Resources Saving (478,p < .05); and (2) Supplier Know-
How & Partnershipf = .294,p < .05). These two success criteria combined ex@laé2.6%

of the model variance in the Project Implementattaecess. Resources Saving belonging to
economic sustainability construct and the Supiieow-How & Partnership belonging to
environmental sustainability construct. Many of tteeoretically derived sustainability
impacts from Silviuset al (2013) (see Figures 4.1, 4.2 and 4.3) are fowidsignificant to
construction project implementation success in H&ngg. Furthermore, there is no success
criterion under the social sustainability constriactnd significant in the study. Nevertheless,
there are two marginal cases to the construct @abksustainability: (1) Health and Safepy,

= .135; and Human Rightp, = .167. These two items may be insignificant dudirtoted
sample size. A better and clearer picture may b&gxhif future studies adopt a larger sample

size.

The identified sustainability impact success cidteseem logical in practical sense. Resources
Saving is directly linked to project financial pemihance. Less resources consumption
translates into lower project cost and that higlk&irn on investment is expected. It reflects a
better chance to generate favourable outcome imozcic sense. The other criterion is
Supplier Know-How & Partnership. In Hong Kong’s stmuction industry, there are many
consultants or contractors providing services te pinoject owner. Yip and Poon (2009)
confirmed that consultants, contractors and nomegeionally-recognised participants
exhibited significant awareness, concern, motivatand implementation on sustainable

development throughout their research period (2002004). Therefore, the project owner
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would normally employ and partner with service pdevs on their technical know-how and

experience to meet environmental sustainabilitylehge.

4. Traditional Constituent Success Criterion

Each traditional constituent success criterion gooject implementation success links to
certain sustainability impact element(s). To furtbederstand sustainability impact on project
implementation success, it is beneficial to condaiategression analysis of sustainability
impact(s) on each constituent success criterior.alkin sustainability impact items taken as
independent variables are included against eaclth®f constituent success criterion as

dependent variable.

i.  Sustainability Impact on Client Use: Two sustainability impacts, Resources Saving
and Human Rights, are found significant to CliergelU These two independent
variables explain 19.3% of the change in the dependariable (Client Use).
Resources Saving is within the construct of econosuoistainability and the Human
Rights is within the construct of social sustaitigghi Client Use is part of project
implementation success that links to less resoummssumption in the project
(economic sustainability performance) and respegisan rights of the society (social
sustainability performance). Project managers shaatget to maximise resources
saving in the project implementation process stgrtirom design stage through
planning, execution, monitor and control till prajeclosing. During the process,
clients would concern whether the project violates norm of human rights in the
work activities. Therefore, project managers shdadldaware of such concern of client

for a better chance of project implementation sssce
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Sustainability Impact on Improve Managerial Performance: Two sustainability
impacts, Resources Saving and Water Consumptidatidol Minimisation, are found
significant to Improve Managerial Performance. Ehéwo independent variables
explain 16.9% of the change in the dependent Jarigbnprove Managerial
Performance). Resources Saving is within the coastf economic sustainability and
the Water Consumption/Pollution Minimisation is kit the construct of
environmental sustainability. Improve Managerialrf®enance is part of project
implementation success that links to less resoummssumption in the project
(economic sustainability performance) and target®inimise water consumption and
pollution on site (environmental sustainability foemance). To implement
construction project successfully in Hong Kong,j@eco managers shall make sure that
it is required to maximise resources saving in pneject implementation process
starting from design stage through planning, exeanumonitor and control till project
closing. To a further extent, they have to redixgedonsumption of water on site with
extreme care about pollution thereof to the neiginbood community. Otherwise,
project will be judged less success in implemeotatiiue to negatively impacted

environmental concern.

In this analysis, there are six excluded varialdbswing a marginal case (see
Appendix H): (1) Waste Minimisatiort € 1.921,p = .060); (2) Human Rightd €
1.688,p = .098); (3) Health and Safety=£ 1.665,p = .102); (4) Diversity and Equal
Opportunity ¢ = 1.664,p = .102); (5) Supplier Know-How & Partnership=1.560,p

= .125); and (6) Labour Practices< 1.552,p = .127). The two excluded variables

(Waste Minimisation and Supplier Know-How & Partsi@p) belong to the construct
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of environmental sustainability, while the remamiiour items are under the construct
of social sustainability. Further study on suchtansbility impacts on Improve
Managerial Performance is recommended.

Sustainability Impact on Positive Impact on Client: Three sustainability impacts,
Resources Saving, Human Rights and Business Pexcdsgprovement, are found
significant to Positive Impact on Client. Theseethrindependent variables explain
35.5% of the change in the dependent variable {Resmpact on Client). Resources
Saving is within the construct of economic sustailitg and the Human Rights is
within the construct of social sustainability. Teds/o significant variables are of the
same impacting criteria as in Client Use (mentioaédve). In addition, Business
Processes Improvement is within the construct @ihemic sustainability. Positive
Impact on Client is part of project implementatguccess that links to less resources
consumption in the project and business processgsovement by the project
(economic sustainability performance). Furthermahe, criterion of Human Rights
reflects the norm of the society (social sustailitgtperformance). In the Hong Kong
construction industry, project managers shall mailee that project is required to
maximise resources saving in the project implentemtarocess starting from design
stage through planning, execution, monitor and robritll project closing. During
project execution, clients also expect that prommttributes to business processes
improvements and would concern whether the projedates the norm of human
rights in the work activities. Therefore, projecamagers should be aware of such
positive impact concerns of clients for a bettearde of project implementation

success. In this analysis, Water Consumption/RotluMinimisation is a marginal
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case which is then excluded. Further study is resended for comprehensive
understanding of sustainability impacts on Positmpact on Client.

iv.  Sustainability Impact on Project within Budget: There is only one sustainability
impact, Supplier Know-How & Partnership, found sfgrant to Project within Budget.
It explains 17.2% of the change in the dependentbi@ (Project within Budget).
Supplier Know-How & Partnership is within the canst of environmental
sustainability. Project within Budget as a consititu success criterion of project
implementation success is prone to economic pedooa consideration. However,
this economic performance links to Supplier KnowaH& Partnership, which is an
environmental sustainability concern. It is a vietgresting finding because economic
consideration is impacted by environmental concéra. implement construction
project successfully in Hong Kong, project managaall consider using suppliers’
knowledge and partner with them in the projectofirms the study findings of Yip
and Poon (2009) where consultants, contractorghanlike exhibited more concern of
sustainability awareness, motivation and actiorvedeless, it may have impacted

the budget concern in an economic sense.

The following summarise the findings of sustain@piimpact on constituent success criteria

of project implementation success (see Table 5.2).

Economic Sustainability:

Resources Saving has a positive impact on Cliert Wsprove Managerial Performance and
Positive Impact on Client. It is a match with ttamhal understanding in project management

and management in general.
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Business Process Improvement has a negative inopaositive Impact on Client. In other
words, if the Business Process Improvement is ddiadly, there is more influence on
Positive Impact on Client. On the other hand, & Business Process Improvement is doing

well, then there is less influence on Positive lotga Client.

Environmental Sustainability

Water Consumption/Pollution Minimisation has a riegaimpact on Improve Managerial
Performance. It means that higher water consumptaod more pollution (negative
performance) from a project have a higher demandimforove Managerial Performance.
Positive performance in water consumption and piotuminimisation would have less of a

demand to Improve Managerial Performance.

Supplier Know-How & Partnership has a positive ictpan Project within Budget.

Social Sustainability

There is only one sustainability impact identifiadthis pillar. Human Rights has a positive
impact on Client Use and Positive Impact on Clidhiese two constituent success criteria are
directly related to client.

5. Sustainability Impact-Related Factors

Based on degree of importance, categorised subthipampact-related factors fall into
categories (economic: 3; environmental: 4; and aod) for Hong Kong’s construction
industry. Unlike a previous analysis on construtgwoject implementation success criteria,

the measurement of degree of importance for suidity impact factors link to critical
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success factors of managing project sustainab{iollins et al. (2004), as well as Dinsmore
and Cooke-Davies (2006), defined the meaning ofesg criteria (measures against which
the success or failure of a project is to be judlged! critical success factors (inputs to the
management system that lead directly to the sucoeise project). Each is important but
distinct. Research Question #3 aims to understaeaiégree of importance of sustainability

impact factors identified from literature.

Several key success factors have been identifiezbbgtruction project managers in the local
industry. Under the economic sustainability dimensithe top 10 economic sustainability
factors can be grouped into three areas: (1) Eficy Achievements (efficiency during

operation, energy efficiency, resource efficienagter efficiency); (2) Resources Saving
(reduce resources consumption, energy savings,daslamage to renewable resources,
resources reuse); and (3) Effective System Desidniuse of Technology (design systems for
ease of maintenance and operation, use of apptepei@hnology). To a certain extent, these

areas of success may have some degree of overdgwitinn its dimension.

Under the environmental sustainability dimensiohe ttop 10 (actually 11 elements)
environmental sustainability factors can be grouped four areas: (1) Pollution (water
pollution avoidance, air pollution avoidance, riskair, water or land pollution, avoid noise
pollution); (2) Waste (minimise construction wasiegste reduction goals during operation,
waste reduction goals during construction); (3) &tdeus Material (control of hazardous
materials from construction site, proper handlstgrage and disposal of hazardous and toxic
materials); and (4) Proper System and MaterialcBele (increase durability, select materials

based on life-cycle assessment). Again, these afeasvironmental success factor may also
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have overlapped within its sustainability dimensi¢ag., reduce waste could reduce
pollution) and across other dimensions (e.g., wesdection help resources saving under the

economic sustainability dimension).

Under the social sustainability dimension, eighdtdes can be grouped into three areas: (1)
Health and Safety (create healthy non-toxic envitent, use of innovative technique to
increase safety); (2) Benefiting the Community (ioye quality of human life, employment
increase); and (3) Disturbance to Community (visomgdact, avoid historic and archeological
disturbance, use materials made locally or regipnabnsider means to transplant trees).
Table 7.2 shows the important success factors ibaititrg to project implementation success.

Table 7.2. Important factors on project implementation susces

Environmental Sustainability

Dimension
(Four Key Aspects)
Efficiency achievements Pollution Health and safety
Resource savings Waste Benefit to the community

Effective system design and use pf .
Hazardous material . .
technology Disturbance to the community

Proper system and material
selection

From above, major results of this quantitative warike local project managers to:
1. Observe project sustainability maturity in theioject organisations. For example,
organisation establishing project sustainabilityigyois a good sign to move towards

sustainability.
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2. Set the measures of traditional success criterigrigect implementation (Client Use,
Improve Managerial Performance, Positive ImpaciGhient, Project within Budget)
to make sure appropriate success measures arepedel

3. To drive sustainability success on top of tradiioproject implementation success,
project managers have to observe the requirementsetting additional criteria
(Resources Saving, Supplier Know-How & Partnershipjing project design and
execution.

4. To benefit local project management community andedconstruction projects to
meet sustainability implementation success, locajept managers need to set
sustainability impact related factors of resoursaging, efficiency achievements, and
effective system design and use of appropriatentdolyy for achieving economic
sustainability. On environmental sustainabilitypjpct managers need to minimise
waste and pollution, handle hazardous materialfdyeand to make sure of proper
system design with material selection based on-clfde assessment in their
construction projects. Regarding social sustaiitgpproject managers find health and
safety an important factor, and that the constacproject should benefit the local

community with minimised disturbance.

Research findings from this study are relevanthi Hong Kong construction industry. It
informs project managers that several sustaingbiBuccess factors drive project
implementation success. Consideration of sustdithalinpact related success factors are
new to the project management community in Hongd<d®roject managers are advised to
set such success factors at project design st&giciéncy Achievement” under economic

sustainability dimension for instance, as targetatcomplish. Proper mechanism shall be
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developed in future local construction projectsronitor efficiency during operation, energy
efficiency, resource efficiency, water efficiencyarder to ensure “Efficiency Achievement”
during project execution. Similar arrangement isied out for setting other success factors.
Furthermore, additional monitoring and control meas for such success factors are required

on top of traditional measurement system.

6. Importance of Environmental Sustainability

e-Delphi experts formed opinion that environmergastainability is more important than
economic and social sustainability. In the threancb e-Delphi panel discussion, the 12
members suggested ideal situations and practiffaduties in managing construction project

sustainability for implementation success. The edgosition follows.

Ideal Situation: Experts believed that the harmony of the threeasuability impacts

(economic, environmental, and social) is a key t@naging construction project
sustainability. They are of equal importance. It important to maintain multiple

interdependencies between the three dimensions vpneject managers perform work
activities. In other words, they must balance respe sustainability impacts in projects. It is
not a holistic consideration when the project manadjows plans and activities to favour one
or two sustainability dimensions without equal iatiten to the remaining sustainability impact

of the third dimension. Therefore, it is the wromgy to go.

On the other hand, experts understand that itrig dificult to achieve a holistic approach to
sustainability. This is because one sustainableatilbp in a project activity can impact the

other objectives. For example, lesser use of noeweable resources for environmental
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sustainability in a construction project can impasbcial sustainability related to

unemployment in the quarry industry.

Another difficulty relates to the lack of interredition of environmental and social costs. For
example, the social cost of air pollution on hezdtie will not be borne by pollution emitters.
In general, the relative importance of these tlaggects is country specific and relative to

project context.

Practical Situation: In practice, the experts agree that environmentstamability of
construction projects are of more important tham other two dimensions (economic and
social). Rationale being natural environment surding the construction site and local
communities has to be protected. Neglecting thpeetswill have a negative impact in both
the society and economy, and in the whole life arthe It is a finding in this e-Delphi study
where the three sustainability dimensions are magoial importance. The e-Delphi expert
agreed and ranked the degree of importance onroatieh project sustainability impact: (1)
Environmental Sustainability Impact (45%); (2) Eoonic Sustainability Impact (30%); and
(3) Social Sustainability Impact (25%). In delivegi construction projects achieving a
sustainable implementation success, constructiojegr managers shall make themselves
aware of such practical situations. The necessitiriving environmental sustainability in the
process of delivering project implementation susc&f course, the importance of driving
economic and social sustainability in constructoojects cannot be discounted. To a further

extent, the degree of importance should referengjeqt context and be country specific.
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This qualitative e-Delphi research study providesear answer to the research questids: “
there any difference in terms of degree of impartaan respective Economic Sustainability
Impact, Environmental Sustainability Impact and i8b8ustainability Impact impacting on
project implementation success of a constructiajgmt? This research finding echo to Shen
and Tam (2002) study that Hong Kong’'s construciimiustry has been interesting in the
benefits, barriers and measures in implementingremwmental management rather than

holistic sustainability impacts.

7.3.2 Conclusions

There are three research questions in this stuldg.fifst question aims to understand local
construction organisations from the project majyumperspective:What is the level of
sustainability consideration for projects in thenstruction industry of Hong KongPhe
quantitative study result finds no discernible pobjsustainability maturity level in projects
within the local construction industry. Yet orgatisns generally consider project

sustainability important.

The second question looks for success criteria fituenproject process perspective what
extent does project sustainability (economic, emnnental and social) have an impact on the
project implementation success of the construdmaiustry in Hong KongFour traditional
success criteria (i.e., client use, improve manapeerformance, positive impact on client,
project within budget) explain the majority (71.5%) project implementation success in
Hong Kong's construction industry. Two significastistainability impact criteria within
economic (Resources Saving) and environmental (&upgnow-How & Partnership)

constructs have a 32.6% impact variation on progiementation success. However, no
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social sustainability impact criterion identified aignificant. A subsequent qualitative e-
Delphi study panel formed the opinion that, in terof degree of importance, environmental
sustainability (first) ranks top with economic (sed) and social (third) sustainability to
follow. To further understand sustainability impaadditional analysis on constituent success
criteria was carried out. Each constituent sucaggsrion linked to certain sustainability

impact element(s) (see Table 5.2).

The third question studied project process perspge@tom the angle of success facté'hat
is the degree of significance of identified susthihty related factors contributing to project
implementation succesdPon evaluation of 56 sustainability-related fastbom literature,
10 areas of important success (economic: 3, enviemtal: 4, social: 3) were found to
contribute to project implementation success (saklel 7.2) in Hong Kong’s construction

industry.

This research study identified the necessary ceraiidns in managing project sustainability
from maturity and process perspectives. To expgesstude to PMI (Hong Kong Chapter)
for their support to this study and disseminateaesh findings to local project community, it
plans to work with PMI (Hong Kong Chapter) to orga&na seminar for the presentation of
success criteria and success factors to construptigject professionals. The section below
shows the contributions to knowledge and their iogpions for researchers and project

managers in managing project sustainability.
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7.4  Contributions to Knowledge and Managerial Irogions

7.4.1 Contributions to Knowledge

This research study on sustainability in projectnagement provides several levels of
contribution. It contributes to local governmerpalicy formulation to building a sustainable
society as called for by Agenda 21 (UNCED, 1992ald0 applies to business organisations’
project competitiveness and the need for projechagament communities to fill in
knowledge gaps. Additionally, it contributes tosiag awareness of project externality as it

constructs an improved business case at the piejesit

This study examines construction project sustalitgbnaturity levels in Hong Kong. The
results inform the Hong Kong government on devisaapgropriate policies contributing to a

sustainable society.

Research results address managerial capabilityca construction project managers. It also
informs organisations on adopting sustainable agreént principles at the project level.
Project managers could use the findings to imprine®r competence and performance on

project implementation success and sustainability.

This mixed method study advances the understarafimganaging project sustainability in
Hong's Kong construction industry. Tested findimgshe quantitative research contributed to
project management’s body of knowledge, includi(l: identification of four traditional
success criteria (client use, improve manageréfopmance, positive impact on client,
project within budget) specific for project implentation success in the local construction

industry; (2) identification of two significant siagability impact criteria (resources saving
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within economic construct and Supplier Know-How &rtership within environmental
construct) contributing to local project implemdia success with no social sustainability
impact criterion identified important; and (3) idiéication of constituent success criterion for
project implementation success linked to one orersustainability impact element(s) (see
Table 5.2). Subsequent e-Delphi study results inéat that environmental sustainability is
more important than economic and social sustaitybiimensions for projects in the

construction industry.

The research findings as described above makeilootibns to local project management
community, Hong Kong construction industry and sbeiety as a whole. As shown in Table
1.1 above, the percentage share of GDP in Hong Kengsing from 5.2% (2017) to

estimated 6.1% (2022). Positive impact from thisesech findings on local construction
companies will definitely help the development otiety both in quantitative (e.g. efficient
operation) and qualitative (e.g. increase in soatde development potential) dimensions.
The research outcomes indicate to i) Hong Kong @uwent that it is required to urge
business organisations building their project snatality maturity toward a sustainable
society; ii) construction companies in Hong Kongttketting of traditional success criteria to
suit local environment for better competitivenegs; local construction companies on

sustainability impact related success criteria, hwiadditional focus on improving

environmental sustainability; and iv) project masagin locality to observe critical factors
contributing to success in managing project suahaliity. To achieve the above,

dissemination of research outcomes to relevant rgovent departments, professional
associations, and project managers in the commusitgquired. In the author’'s upcoming

projects, the findings will be incorporated.
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After decades of research on project success aruess criteria, a large amount of work is
now included in the project management body of KHedge. This study provides the

meaning of project implementation success in thetexd of Hong Kong's construction

industry. It also provides a new angle to look edjgrt success and the consideration of
various sustainability dimensions (economic, enwinental and social). This research study
will give light to project management researchet®\are researching in the field of project
sustainability. Project managers will benefit bydarstanding relevant sustainability-related
success criteria. They will review critical succésstors to improve project implementation

success. In Hong Kong, this research study coné#to project implementation success
sustainability impact measurement. Two empiricédisted sustainability impacts (Resources
Saving, Supplier Know-How & Partnership) identifiesbntribute to such sustainability

measures of local construction project implemeatasuccess. References made to Atkinson
(1999) and Maldonado-Fortunet (2002) under Sec8dh) this study introduces resources
consumption and efficiency measures on project emgeitation success economic
sustainability; and supplier know-how & partnersimpeasures under the measurement of

project implementation success environmental Suatality.

7.4.2 Implications for Researchers

The quantitative research study has some impomaplications for researchers. The first
important implication is that this study providesggrical evidence on the theoretical work of
Belassiet al. (1996), Atkinson (1999), Silviust al. (2013) and others who have identified the
importance of combining project management andaswbility. Specifically, in Hong

Kong's construction industry, it does not displayerll level of project sustainability
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maturity in managing projects. Thus, it providesaloempirical evidence to researchers in

studying project sustainability maturity.

Another important implication for researchers isted to the four constituent success criteria
(client use, improve managerial performance, pasitinpact on client, project within budget)
for project implementation success in the contexHong Kong’s construction industry.
There is no similar research previously conduatetthé local context. Therefore, this research

defines the meaning of project implementation sssde the local construction industry.

After defining the meaning of project implementatisuccess in the local construction
industry, the sustainability impacts criteria (nes@s saving, Supplier Know-How &
Partnership) identified guide researchers to stugyated phenomenon on project
implementation success. Such sustainability impa@&sonomic, environmental) have
empirically tested significant to project implematidn success. There is no social
sustainability impact identified significant on tleame. This research has operated as
background work for researchers on future studiiedso provides researchers information on

studying sustainability-related success factorgrdmuting to project implementation success.

7.4.3 Implications for Project Managers

In addition to implications for the academic comiityrthere are significant implications for
local construction managers, particularly for masagin organisations concerned with
project sustainability. As mentioned, past theoriedormed practitioners to meet
requirements of economic sustainability, environtakensustainability, and social

sustainability (Atkinson, 1999). There was a latkempirical research conducted on detail
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sustainability-linked success criteria for projectplementation success in Hong Kong's

construction industry.

This study directs local construction project marago focus on five aspects. First, project
managers understand sustainability aspects of @#nal strategy for successful
implementation of projects. Understanding the stafuo of project sustainability maturity in

the local construction industry is important toling a sustainable society.

Second, construction project managers can now Ipesmth the meaning of project
implementation success. When done well in a looaktruction project, the four constituent
success criteria will allow the project managers have a fair chance of project

implementation success.

Third, this study helps project managers understapnd/ the elements in the three
sustainability pillars can impact project implenan success. It helps project managers
think about how to improve their daily activitieslated to Resources Saving and Supplier
Know-How & Partnership. These two success critexta critical to managing project

sustainability.

Fourth, additional implication to project managelates to different sustainability impact on
constituent success criteria. If they find thatta@ier success criterion is important to them,
they could identify corresponding sustainabilitypmet for improvement. For example, if

project managers find that Improve Managerial Rerémce is important, then they would

174



Managing Project Sustainability: A study of the swaction industry in Hong Kong

focus their effort on Resources Saving, and WatersGmption / Pollution Minimisation for

improvement.

The fifth implication is most critical to projectanagers. In this study, several areas of
important success factor for project implementatoigccess are identified within the three
sustainability pillars (see Table 7.2). Project agars need to put effort in these areas to gain

better chance of success in managing project sakliity.

The focus of this research study has been on atiegnpo better understand project
implementation success with the existence of suatdity impact. Given this improved
understanding, project professionals in Hong Koagking for higher chance of project
implementation success need to construct theirept®jhaving (1) client use; (2) improve
managerial performance; (3) positive impact onntjfi@nd (4) project within budget. To do
well in promoting positive sustainability impact, is important to having criteria on
Resources Saving and Supplier Know-How & Partnershiproject delivery with success
factors of a) economic sustainability on efficienaghievements, resources saving, and
effective system design, and use of technologyenyjronmental sustainability on pollution
and waste minimisation, hazardous material consirad, proper system and material selection;
and c) social sustainability on health and safétgnefiting the community, and avoid
disturbance to community. With the above, Hong Kaogstruction project managers can

perform better in managing project sustainability.
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7.5 Limitations of the Study

This research project focuses on the views of tlogept management community toward
sustainability. Sustainability is a broad subjdot.this study, the community adopted the
three-pillar approach (economic, environmental sodal) rather than a more comprehensive
principles-based approach like Gibson’s (2006) ageaeric criteria. The principles-based
approach is mainly used by governmental policies anitiatives where business
organisations find it difficult to meet certain peiples, such as livelihood sufficiency and
opportunity. Business communities normally adop three-pillar approach for simplicity
and ease of communication (three intersecting esiclEmphasis has been placed on the
maturity perspective of project sustainability atite process perspective of individual

sustainability impact leading to project implemeiata success.

Due to time constraints, this study’s researchgie® not longitudinal in nature. This study
adopts cross-sectional research rather than latigalidata. One may argue that analysis of
longitudinal sustainability impact data on projeaplementation success could be better due
to a longer time horizon to avoid transient susthility impact effect. A longitudinal study
would increase the length of this mixed methoddystwy at least another 18 months. A DBA

research student could hardly afford this lengtiagyg period.

Judgmental survey respondents (Hong Kong construgtioject managers) selected from the
field were asked to recall their most recent projeecause recall of details from distant
project activities may be vague. Under this situatisurveyed results may somewhat reduce

reliability of reports for the less-recent projects
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There are many advantages to online surveys, imgutime and cost considerations. Yet
there are also limitations on individual interpteta of the questionnaire. Although the
questions in the questionnaire are adopted froreeatudies, in which the meanings had
been tested, survey respondents may not fully steled the actual meaning attached to the
questions. There is a slim chance that respondintst understand the question’s meaning

and wrongly indicate answers.

The author is grateful to the Project Managemestitite Hong Kong Chapter for granting
the opportunity to invite fellow construction indiysmembers to take the online survey. With
many samples coming from the PMI (HK) members, db&ained results may have been
closely linked to the views of PMI (HK) members Wimig in the construction industry. The

views of non-PMI (HK) members in the industry candalded in a subsequent study.

This study surveys construction project manageositatneir views on sustainability issues in
developed projects. Client views, end-user possti@md stakeholder positions are not
considered. There are potential measurement risksr@ect implementation success under
various sustainability impacts. Bias is likely dicethe exclusion of opinions from clients,

end-users and other stakeholders in the study.

There are four success criteria defining the megpoimproject implementation success in the
local construction industry. From the regressiondelpthey represent 71.5% explanatory
power. A significant proportion of total variance unaccounted for implying that additional
criterion to success could be missing from thislgtdt may be due to limited sample size. In

the same vein, the two independent variables froom@mic and environmental sustainability
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impacts combined contribute 32.6% explanatory poefethe model variance to project
implementation success (dependent variable). Seasthinability impact criterion was found
non-significant. It may also reflect the situatiohmissing criterion and that larger sample

size in future studies may have identified moraiicant success criteria.

Specifically, a larger sample size will obtain aafler probability of making a Type Il error
(meaning the error of implying not having relatibips between independent and dependent
variables but, in fact, they have relationship)efhare 55 samples in this study which is
comparably small in sample size. In this study,necoic sustainability impact (Resources
Saving f# = .478,p < .05)), and environmental sustainability impactgdier Know-How &
Partnershipf = .294,p < .05)) are found significant, and that no sociatainability impact
was found significant. For larger samples collectdte two marginal excluded social
sustainability impact variables may be found sigaifit to project implementation success:

Health and Safetyt € 1.521,p = .135); Human Rights € 1.403p = .167).

Regarding recruitment of e-Delphi experts, nobéhem are based in Hong Kong. There are
limitations on recruiting all e-Delphi experts Itlgabecause managing project sustainability
is a new topic both in academic study and profesdipractices. There are about 30% of
experts recruited who are familiar with Hong Koramstruction industry. The rest of them are
based in Europe, United States, Australia, Soutlicédf and Korea. Since not all e-Delphi

experts are familiar with the Hong Kong constructindustry, there is possibility that some

of the local relevance (for example, impact of higid cost on economic sustainability) may

not be fully aware of by all experts. Without suohal knowledge, expert decision may not
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be of local relevance. Nevertheless, the findingsioed from mixed local and international

experts bring in integrated global knowledge angeeience into local construction industry.

This research is characterised by its sequentialednimethod (QUAN-qual). From the

quantitative analysis, a question for subsequealitqtive study is developed. The findings in
the quantitative part of this research indicate thare is a lack of project sustainability
maturity in local construction project organisaspthat traditional success criteria for project
implementation success are identified together wita criteria for driving success in

economic and environmental sustainability; and tbame success factors in respective
sustainability dimensions are recognised to bettenage sustainability impacts for project
implementation success. Success criteria and ssi¢aetors are having its specific function
during project implementation (Collins and Baccar004; Dinsmore and Cooke-Davies,

2006). The findings are streamlined and do nobmtr@adiction.

However, there are limitations in carrying out t§/AN-qual process. For example, there
are only economic and environmental sustainabiiiypacts found significant in the
quantitative study (social sustainability impactrid not significant). A larger sample size
(e.g. more than 55 construction project managetigstudy) collected in the survey may
result in identifying social sustainability impasignificant. As a result for complementary
qualitative study, a different question may be dgyed. In this thesis, a subsequent e-Delphi
qualitative research serves to complement earlientative results, and understand further
the degree of importance of social sustainabilitypact in managing project sustainability.
The e-Delphi study results show that social suatality impact is least important amongst

the three sustainability dimensions. Therefore Rag 1 (quantitative) and Part 2 (qualitative)
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results are not in contradiction. The e-Delphi gtugsults show that environmental
sustainability impact is most important. It prosdepportunities to further study the impact

of environmental sustainability in the author’s aptng research agenda.

7.6 Recommendations for Future Work

In terms of future research opportunities, theeeadreast two areas where this research study
can be used as a baseline. First, the four coaestitsuccess criteria determined in this study
for construction project implementation success ¢en used for the development of
evaluation tools applicable to different projecintaxts (e.g., highway projects, building
development, power plant construction, etc.). tt offer opportunities to refine the meaning

of project implementation success under a diffepeafect context.

Second, the study presents opportunities to explatienales behind social sustainability
impact criterion not identified as significant imig study. Different research regimes can be
used on certain projects (for example, action mes@aThere are many research opportunities
on this subject and should not be limited to theisggested. A project manager can evaluate
new projects using knowledge obtained in this sttadfind the best alternative, as well as
make project processes more responsive to curmavitoemental, social and economic

demands.

18C



Managing Project Sustainability: A study of the swaction industry in Hong Kong

References
Abdou, S. (2014)Sustainability of project managemehtorrisville, NC: Lulu Press Inc.

Abidin, N. Z. (2005). Using Value Management to Improve the Consideratain
Sustainability within Constructiofunpublished PhD thesis]. UK: Loughborough Univitsi

Abidin, N. Z. and Pasquire, C. L. (2007). Revolatze Value Management: A Mode
Towards Sustainabilitynternational Journal of Project ManagemeB8§(3), pp. 275-282.

Altmann, E. (2005)Project Success: A Longitudinal Viejworking paper] Working Paper
Series: School of Management, Victoria University.

Amberg, M., Fischl, F. and Wiener, M. (2008ackground of Critical Success Factor
Researchjworking paper 2/2005]. Nurnberg, Germany.

Andersen, E. S. and Jessen, S. A. (2000). Propaiu&tion Scheme: A Tool for Evaluating
Project Status and Predicting Project Res®lteject Managemeng(1), pp. 61-69.

Archibald, R. D. (1977)Managing high-technology programs and proje®tew York, NY:
Wiley.

Association for Project Management (APM). (200B)e APM body of knowledg& &dition.
Bucks, UK: Association for Project Management.

Atkinson, R. (1999). Project Management: Cost, Tand Quality, Two Best Guesses and a
Phenomenon, Its Time to Accept Other Success @Gritkternational Journal of Project
Managementl7(6), pp. 337-342.

Baccarini, D. (1999a). History of Project Managem&thool of Architecture Construction
and Planning, Curtin University of Technology

Baccarini, D. (1999b). The Logical Framework MetHod Defining Project SuccesBroject
Management JournaB0(4), pp. 25-32.

Baker, B. N., Murphy, D. C. and Fisher, D. (1983ctors affecting project success. In: D. I.
Cleland and W. R. King, edsProject Management Handbookiew York: Van Nostrand
Reinhold Co., pp. 669-685.

Baker, T. and Echeverria, P. (201¥xoject Manager’s Sustainability Checkliggnline].
Available at https://www.projectmanagement.com/&lists/288588/Project-Manager-s-
Sustainability-Checklist [Accessed 14 May 2018].

Barnes, N. M. L. and Wearne, S. H. (1993). The futior Major Project Management.
International Journal of Project Managemefi,(3), pp. 135-142.

Belassi, W. and Tukel, O. I. (1996). A New Framekvdior Determining Critical
Success/Failure Factors in Projedtdernational Journal of Project Managemett(3), pp.
141-151.

181



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Belout, A. and Gauvreau, C. (2004). Factors Inftieg Project Success: The Impact of
Human Resource Managemelmtternational Journal of Project Manageme22(1), pp. 1-
11.

Bouchard, T. J. (1976). Field Research Methodsritwing, Questionnaires, Participant
Observation, Systematic Observations, Unobtrusiveasdres. In: M. D. Dunnette, ed.,
Handbook of Industrial and Organizational Psychglo€hicago, IL: Rand McNally, pp.

363-413.

Bredillet, C. N. (2000). Proposition of a systenaied dynamic model to design life-long
learning structure: the quest of the missing lirdéween men, team, and organizational
learning. INPMI Research Conference 2000: Project Managemese&teh at the Turn of
the Millennium Paris, France.

Bredillet, C. N. (2006). The future of project mgeaent. mapping the dynamics of project
management field in action. In: D. I. Cleland andJareis, edsGlobal Project Management
Handbook: Planning, Organizing and Controlling Imational Projects, ¥ edition,
McGraw-Hill.

Bredillet, C. N. (2007a). Exploring Research injBco Management: Nine Schools of Project
Management Research (PartRjoject Management Journ&8(2), pp. 3-4.

Bredillet, C. N. (2007b). Exploring Research injeob Management: Nine Schools of Project
Management Research (PartRjoject Management Journa8(3), pp. 3-5.

Bredillet, C. N. (2007c). Exploring Research in jeod Management: Nine Schools of Project
Management Research (PartBjoject Management Journ&8(4), pp. 2-4.

Bredillet, C. N. (2008). Exploring Research in PatjManagement: Nine Schools of Project
Management Research (PartBjoject Management Journ&9(1), pp. 2-6.

Bredillet, C. N. (2010). Blowing Hot and Cold onoigct Managemen®roject Management
Journal,41(3), pp. 4-20.

Brundtland, G. H. (19870ur Common Future: The World Commission on Enviremnand
DevelopmentOxford, UK: Oxford University Press.

Bubshait, A. and Farooq, G. (1999). Team Building &roject Succes§€ost Engineering,
41(7), pp. 34-38.

Bullen, C. V. and Rockart, J. F. (19818.Primer on Critical Success FactorGambridge,
MA: Center for Information Systems Research, MIT.

C&SD (2007). Hong Kong Population Projections, 2007-2036ensus and Statistics
Department, Hong Kong Government.

182



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Cameron, R. and Sankaran, S. (2015). Mixed Metlretsearch in Project Management. In:
B. Pasian, edDesigns, Methods and Practices for Research ofdetdylanagemenSurrey,
UK: Gower Publishing Limited, pp. 273-285.

Cameron, R., Sankaran, S. and Scales, J. (201%¢dWiethods Use in Project Management
ResearchProject Management Journadf(2), pp. 90-104.

Canter, L. W. (1996)Environmental impact assessmé2it® ed.). New York, NY: McGraw
Hill.

Chai, K. H. and Xin, Y. (2006). The Application dfew Product Development Tools in
Industry: The Case of SingapotEEE Transactions on Engineering Managemé&s{(4), pp.
543-554.

Chan, A. P. C., Scott, D. and Chan, A. P. L. (2004ctors Affecting the Success of a
Construction Projectlournal of Construction Engineering and Managem&8(1), pp. 153-
155.

Chan, A. P. C.,, Yung, E. H. K., Lam, P. T. I, Ta@, M. and Cheung, S. O. (2001).
Application of Delphi Method in Selection of Proeanent Systems for Construction Projects.
Construction Management and Economi$7), pp. 699-718.

Chartered Association of Business Schools (CAB&)1%). Ethics guide 2015: advice and
guidance.London, UK: CABS.

China Insights Consultancy (CIC). (2018). CIC Repor Available at
http://lwww.hkexnews.hk/APP/SEHK/2018/201803210168BIECRC-20180321-14.PDF

Cleland, D. I. and Ireland, L. R. (2006). The Evmo of Project Management. In: D. I.
Cleland and R. Gareis, ed&lobal Project Management Handbook: Planning, Orngarg
and Controlling International Projects"2edition,McGraw-Hill Professional.

Cleland, D. I. and King, W. R. (1983ystems Analysis and Project Managentdatv York,
NY: McGraw-Hill.

Collins, A. and Baccarini, D. (2004). Project Susxe A SurveyJournal of Construction
Research5(2), pp. 211-231.

Construction Industry Institute (CIl). (2008Reinventing the Hong Kong Construction
Industry for Its Sustainable Developmardang Kong: CII.

Cooke-Davies, T. J. (2004). Measurement of Orgaioizal Maturity: What are the Relevant
Questions about Maturity and Metrics for a Proased Organization to Ask, and What do
these Imply for Project Management Research?Inimovations: Project Management
Research 2004,ondon, UK, Project Management Institute.

Creswell, J. W. (2009)Research Design: Qualitative, Quantitative, and é&dixMethods
Approache€3™ ed.) Thousand Oaks, CA: Sage Publications.

18¢



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Crotty, M. (1998).The Foundations of Social Research: Meaning andspative in the
Research Proceskondon, UK: Sage.

Daniel, D. R. (1961). Management Information Crisiarvard Business RevieW9(5), pp.
111-121.

De Wit, A. (1986). Measuring Project Success: Ansibn. In: Proceedings of the 18
Annual Seminar/SymposiuMontreal, Canada, Project Management Institute 1Bg21.

Denzin, N. K. and Lincoln, Y. S. (2005). Introdwti The Discipline and Practice of
Qualitative Research. In: N. K. Denzin and Y. Snddln, eds.,The SAGE Handbook of
Qualitative Research,Bedition, Thousand Oaks, CA: Sage Publications.

Denzin, N. K. and Lincoln, Y. S. (2011). Paradigaml Perspectives in Contention. In: N.
Denzin and Y. S. Lincoln, edsThe SAGE Handbook of Qualitative Research edition,
Thousand Oaks, CA: Sage Publications, pp. 91-96.

Diesendorf, M. (2000). Sustainability and Sustaleabevelopment. In: D. Dunphy, J.
Benveniste, A. Griffiths and P. Sutton, edSustainability: The Corporate Challenge of the
21% Century,Sydney: Allen & Unwin, pp. 19-37.

Dinsmore, P. C. and Cooke-Davies, T. J. (2068ght Projects Done Right: From Business
Strategy to Successful Project Implementat®am Francisco, CA: Jossey-Bass.

Donovan, T. and Hoover, K. (2014Jhe Elements of Social Scientific Thinkifid™ ed.).
Boston, MA: Wadsworth, Cengage Learning.

Dyrhaug, Q. and Ingenigr, D. (2002).Generalized Critical Success Factor Process Model
for Managing Offshore Development Projects in Norwa

Edum-Fotwe, F. T. and Price, A. D. F. (2009). A i8bdOntology for Appraising
Sustainability of Construction Projects and Devailepts.International Journal of Project
Management27, pp. 313-322.

Eid, M. (2002). A Sustainable Approach to the Rebjanagement Odyssey. RMI
Research Conference 2002: Frontiers of Project Mpamaent Research and Application,
Seattle, WA, Newtown Square, PA: Project Manageresiitute.

Elkington, J. (2004). Enter the Triple Bottom Lire: A. Henriques and J. Richardson, eds.,
The Triple Bottom Line, Does It All Add Up? Assegdhe Sustainability of Business and
CSR,London, UK: Earthscan, pp. 1-16.

EPFI (2013).The Equator Principles llIEquator Principles Financial Institution.

Epstein, M. J. (2008)Making Sustainability Work: Best Practices in Maimag and
Measuring Corporate Social, Environmental, and HEwmorc Impacts. Sheffield, UK:
Greenleaf Publishing Limited.

184



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Field, A. (2005). Discovering Statistics Using SPS@™ ed.). London, UK: SAGE
Publications.

Fong, S., Lam, W. H. and Chan, A. S. K. (2004).I@og Distinction Green Design and
Construction in the Orchards. Bymposium on Green Building Labellingong Kong, pp.
69-77.

Franklin, A. and Blyton, P. (eds.) (201BResearching Sustainability: A Guide to Social
Science Methods, Practice and Engagem@ran, UK: Earthscan.

Freeman, M. and Beale, P. (1992). Measuring Pr@actessProject Management Journal,
23(1), pp. 8-18.

Gaddis, P. O. (1959). The Project Managitatvard Business Revie®7(3), pp. 89-97.

Gareis, R. (1989). Management by Projects: The Mament Approach for the Future.
International Journal of Project Managemeii{4), pp. 243-249.

Gareis, R., Huemann, M. and Martinuzzi, A. (20@R¢lating Sustainable Development and
Project Management. IRNOP 2009Berlin, Germany.

Gareis, R., Huemann, M. and Martinuzzi, A. (20IR¢lating Sustainable Development and
Project Management: A Conceptual Model. BVl Research and Education Conference
2010,Washington, D.C.

George, C. (1999). Testing for Sustainable Devekpmrithrough Environmental Assessment.
Environmental Impact Assessment Rev{@®), pp. 175-200.

Gibb, A. (2004). Safety, Health, and Environment.P. W. G. Morris and J. K. Pinto, eds.,
The Wiley Guide to Managing Projeckpboken, NJ: John Wiley & Sons, pp. 514-542.

Gibson, R. B. (2006). Sustainability Assessmensi@&omponents of a Practical Approach.
Impact Assessment and Project Apprai2édl3), pp. 170-182.

Gregersen, H. M. and Contreras, A. H. (1923onomic Assessment of Forestry Project
Impacts.Rome, Italy: Food and Agriculture Organization fod United Nations.

Gregersen, H. M., Lundgren, A. L. and White, T.(2994).Improving Project Management
for Sustainable DevelopmentMadison, WI: Midwest Universities Consortium for
International Activities, Inc. (MUCIA).

Griffiths, K. (2007) Project Sustainability Managem in Infrastructure Projects. 18"
International Conference on Sustainability Enginegr and Science,Auckland, New
Zealand.

Grix, J. (2004)The Foundations of Researdtew York, NY: Palgrave Macmillan.

18t



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Grundy, T. (1998). Strategy Implementation and €&rbManagementnternational Journal
of Project Managemen16(1), pp. 43-50.

Grunert, K. G. and Ellegaard, C. (1993). The Conhog¢ritical Success Factors: Theory and
Method, In: M. J. Baker, edRerspectives on Marketing Manageme@tichester, UK:
Wiley.

Guba, E. G. and Lincoln, Y. S. (1994). CompetingaBeyms in Qualitative Research. In: N.
K. Denzin and Y. S. Lincoln, edddandbook of Qualitative Researchhousand Oaks, CA:
Sage, pp. 105-117.

Guba, E. G. and Lincoln, Y. S. (2005). Paradigm&antroversies, Contradictions, and
Emerging Confluences. In: N. K. Denzin and Y. Snddln, eds.,The Sage Handbook of
Qualitative Research,Bedition, Thousand Oaks, CA: Sage Publications, pp. 191-215.

Habibi, A., Sarafrazi, A. and Izadyar, S. (2014l@hi Technique Theoretical Framework in
Qualitative ResearcfThe International Journal of Engineering and Scies8(4), pp. 8-13.

Hallowell, M. R. and Gambatese, J. A. (2010). Qatiie Research: Application of the
Delphi Method to CEM Researclipurnal of Construction Engineering and Management,
136(1), pp. 99-107.

Handy, C. (1994).The Empty Raincoat: Making Sense of the Futwendon, UK:
Hutchinson.

Hartman, F. (2000)Don’'t Park Your Brain Outside: A Practical Guide tonproving
Shareholder Value with SMART Managemégwtown Square, PA: Project Management
Institute.

Hill, R. C. and Bowen, P. A. (1997). Sustainablen§tauction: Principles and a Framework
for Attainment.Construction Management & Economid$(3), pp. 223-239.

HKIE (2011). Ethics in Practice: A Practical Guide for Professal Engineers.Joint
publication of the Hong Kong Institution of Engimeeand the Hong Kong Ethics
Development Centre, ICAC.

Holton, I. R. (2009)Developing a Sector Sustainability Strategy fortthéPrecast Concrete
Industry.Leicestershire, UK: Loughborough University.

Hong Kong Construction Association (HKCA). (201B)ong Kong’s Construction Industry
Vision 2020: A Roadmap for the Hong Kong Constarctndustry.Hong Kong: HKCA and
the Construction Industry Group of the British Clemof Commerce.

Hong Kong Special Administrative Region (HKSAR)O0(%). Hong Kong Yearbook, 2016.
Hong Kong: HKSAR.

Ika, L. A. (2009). Project Success as a Topic injgat Management JournalBroject
Management Journafi0(4), pp. 6-19.

18¢



Managing Project Sustainability: A study of the swaction industry in Hong Kong

lyer, K. C. and Jha, K. N. (2005). Factors Affegti@ost Performance: Evidence from Indian
Construction Projectsnternational Journal of Project ManagemeB8(4), pp. 283-295.

Jaafari, A. (2007). Thinking of Sustainability aBenension of Managerial Competen&
World Today[online]. Available athttp://www.Pmforum.org/viewpoints/2007/PDFs/Jaafari
9-07.Pdf

Jaillon, L., Poon, C. S. and Yu, A. T. W. (2004edRrcing Building Waste at Construction
Sites in Hong KongConstruction Management and EconomR&(5), pp. 461-470.

Ju, B. and Jin, T. (2013). Incorporating Nonparaime$tatistics into Delphi Studies in
Library and Information Sciencenformation Research 8(3).

Jugdev, K. and Mduller, R. (2005). A Retrospectiv@k at our Evolving Understanding of
Project Succes®roject Management Journ&6(4), pp. 19-31.

Karami, A., Rowley, J. and Analoui, F. (2006). Resd and Knowledge Building in
Management Studies: An Analysis of Methodologicedf&encesinternational Journal of
Management23(1), pp. 43-52.

Keeney, S. (2009). The Delphi Technique. In: K.r3@érand A. Lacey, edsThe Research
Process in Nursind,ondon, UK: Blackwell Publishing.

Keeney, S., Hasson, F. and McKenna, H. (20Ihe Delphi Technique in Nursing and
Health ResearchiVest Sussex, UK: Wiley-Blackwell.

Klakegg, O. J. (2015) Ontology and Epistemology.BnPasian, edDesigns, Methods and
Practices for Research of Project Managemeéhirrey, UK: Gower Publishing Limited, pp.
57-66.

Kloppenborg, T. J. and Opfer, W. A. (2002). The i€at State of Project Management
Research: Trends, Interpretations, and PredictPrmgect Management Journd@3(2), pp. 5-
18.

Knoepfel, H. (ed.) (2010)Survival and Sustainability as Challenges for PetgeZurich,
Switzerland: International Project Management Asgamn (IPMA).

Kuhn, T. S. (1962).The Structure of Scientific RevolutionShicago, IL: University of
Chicago Press.

Kwak, Y. H. and Anbari, F. T. (2008)mpact on Project Management of Allied Disciplines:
Trends and Future of Project Management Practiced ResearchNewtown Square, PA:
Project Management Institute.

Labuschagne, C. and Brent, A. C. (2004). Sustan&bbject Life Cycle Management:
Aligning Project Management Methodologies with therinciples of Sustainable
Development. 2004 PMSA International Conferendmhannesburg, South Africa.

187



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Labuschagne, C., Brent, A. C. and Claasen, S.QD5(2 Environmental and Social Impact
Considerations for Sustainable Project Life Cyclanslgement in the Process Industry.
Corporate Social Responsibility and Environmentainmdgement(12), pp. 38-54.

Lee-Kelley, L. (2006). Locus of Control and Attiesl to Working in Virtual Teams.
International Journal of Project ManagemeBté(3), pp. 234-243.

Lim, S. K. and Yang, J. (2009). A Delphi Study dw tCritical Sustainability Criteria and
Indicators for Australian Road Infrastructure Potge In: Proceedings of the "B CIB
International Conference on Smart and Sustainahlédt EnvironmentsDelft, Netherlands,
Delft University of Technology, pp. 1-7.

Lock, D. (1984)Project Managemeniew York, NY: St. Martin’s Press.
Lock, D. (2007)Project Managemer(®" ed.). Burlington, VT: Gower Publishing Ltd.
Lock, D. (2013)Project Managemen(L.0" ed.). Burlington, VT: Gower Publishing Ltd.

Longman. (2003)Longman Dictionary of Contemporary Engli§s" ed.). London, UK:
Pearson Education Ltd.

Lopes, M. D. S. and Flavell, R. (1998). Project Apgal: A Framework to Assess Non-
Financial Aspects of Projects during the Projede IGycle.International Journal of Project
Management16(4), pp. 223-233.

Lozar, C. C. (1993). Advanced Technology Propogalts Infrastructure Rebuilding for
Sustainable Development. In: J. L. Gifford, D. Reatski and S. McNeil, eddnfrastructure
Planning and Managemeniiew York, NY: American Society of Civil Engineengp. 217-
221.

Maldonado-Fortunet, F. (20023ustainable Development Criteria for the Evaluatioh
Highway Projects[PhD thesis]. Georgia Institute of Technology.

Manoliadis, O., Tsolas, I. and Nakou, A. (2006)stainable Construction and Drivers of
Change in Greece: A Delphi Stud@onstruction Management and Economi24(1), pp.
113-130.

Martin, C. C. (1976)Project ManagemenNew York, NY: Amaco.

Maxwell, J. A. (1996)Qualitative Research Design: An Interactive Appiea&/ashington,
DC: Sage.

McCoy, F. A. (1986). Measuring Success: Establiglaind Maintaining a Baseline. IRMI
Annual Seminar & Symposiuipntreal.

18¢



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Milosevic, D. and Patanakul, P. (2005). StandadliBeoject Management May Increase
Development Project Successternational Journal of Project Manageme2B(3), pp. 181-
192.

Morris, P. W. G. (1997)The Management of Projectsondon, UK: Thomas Telford.

Morris, P. W. G. (1998). Why Project Management &i0eAlways Make Business Sense.
Project Managemen(1), pp. 12-16.

Morris, P. W. G. and Hough, G. H. (1987he Anatomy of Major Projects: A Study of the
Reality of Project Managemer@hichester, UK: Wiley.

Munier, N. (2005).Introduction to Sustainability: Road to a Bettert&te. Dordrecht, The
Netherlands: Springer.

Myers, R. (1990)Classical and Modern Regression with Applicati¢2$ ed.). Boston, MA:
Duxbury.

Opoku, A. and Fortune, C. (2010). Promoting Orgatminal Learning and Project
Sustainability in the Construction Industry. In: Egbu, ed.Proceedings of 26 Annual
ARCOM Conference, 6-8 September 20L8eds, UK: Association of Researchers in
Construction Management, pp. 957-966.

Phillips, D. C. and Burbules, N. C. (200®)stpositivism and Educational Researcanham,
NY: Rowman & Littlefield.

Pinto, J. K. (1986)Project Implementation: A Determination of its @métl Success Factors,
Moderators, and their Relative Importance across fProject Life Cycle[PhD thesis],
University of Pittsburgh.

Pinto, J. K. and Mantel, S. J. (1990). The CaudeRroject FailureIEEE Transactions on
Engineering Managemergy(4), pp. 269-276.

Pinto, J. K. and Prescott, J. E. (1987). Chang&itical Success Factor Importance over the
Life of a Project. In‘Academy of Management Proceedingsademy of Management, pp.
328-332.

Pinto, J. K. and Prescott, J. E. (1990). Planning dactical Factors in the Project
Implementation Proces3ournal of Management Studi&s(3), pp. 305-327.

Poon, C. S. (1997). Management and Recycling of @ié&on Waste in Hong Kongwaste
Management & Researcti5), pp. 561-572.

Project Management Institute (PMI) (20083).Guide to the Project Management Body of
Knowledge (PMBOK® GUIDE)4"™ ed.). Newtown Square, PA: Project Management
Institute.



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Project Management Institute (PMI) (2013).Guide to the Project Management Body of
Knowledge (PMBOK® GUIDE)5" ed.). Newtown Square, PA: Project Management
Institute.

Project Management Institute (PMI) (201A).Guide to the Project Management Body of
Knowledge (PMBOK® GUIDE)" ed.). Newtown Square, PA: Project Management
Institute.

Shaw, E. (1999). A Guide to the Qualitative Rededocess: Evidence from a Small Firm
Study.International Journal of Qualitative Market Reselay2(2), pp. 59-70.

Shen, L. Y., Hao, J. L., Tam, V. W. Y. and Yao, (2007). A Checklist for Assessing
Sustainability Performance of Construction Projedsurnal of Civil Engineering and
Management] 3(4), pp. 273-281.

Shen, L. Y. and Tam, V. W. Y. (2002). ImplementmfgEnvironmental Management in the
Hong Kong Construction Industrynternational Journal of Project Managemei(20), pp.
535-543.

Shen, L. Y., Tam, V. W. Y., Tam, L. and Ji, Y. ROQ0). Project Feasibility Study: The Key
to Successful Implementation of Sustainable andiaBpc Responsible Construction
Management Practic8ournal of Cleaner Productiord,8, pp. 254-259.

Shenhar, A. J. and Dvir, D. (2004). Project ManageiniEvolution: Past History and Future
Research Directions. In: D. P. Slevin, D. I. Clelaand J. K. Pinto, eddnnovations: Project
Management Research 2004, PMI Research Confereraee&dings,Project Management
Institute, pp. 57-64.

Shenhar, A. J. and Dvir, D. (2007Reinventing Project Management: The Diamond
Approach to Successful Growth and InnovatB®oston, MA: Harvard Business School Press.

Shenhar, A. J., Levy, O. and Dvir, D. (1997). Magpthe Dimensions of Project Success.
Project Management Journ&8(2), pp. 5-13.

Silvius, A. J. G. and Schipper, R. (2010). A Matumlodel for Integrating Sustainability in
Projects and Project Management. 2" IPMA World Congress|stanbul, International
Project Management Association.

Silvius, A. J. G. and Schipper, R. (2015). A CortoapModel for Exploring the Relationship
between Sustainability and Project Success.Qanference on ENTERprise Information
Systems / International Conference on Project MAdaent / Conference on Health and
Social Care Information Systems and Technolo@&NTERIS / ProjMAN / HCist, Procedia
Computer Sciencé4, pp. 334-342.

Silvius, A. J. G. and Schipper, R. (2016). Explgrihe Relationship between Sustainability

and Project Success — Conceptual Model and Expéutdationshipsinternational Journal
of Information Systems and Project Managemé{8), pp. 5-22.

19C



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Silvius, G. (2017). Sustainability as a New SchoblThought in Project Management.
Journal of Cleaner Production, 166p. 1479-1493.

Silvius, G., Schipper, R. and Nedeski, S. (2013)nsIderation of Sustainability in Projects
and Project Management: An Empirical Study. InS@vius and J. Tharp, ed$Sustainability
Integration for Effective Project ManagemeHgrshey, PA: IGI Global, pp. 212-233.

Skulmoski, G. J., Hartman, F. T. and Krahn, J. @00 he Delphi Method for Graduate
ResearchJournal of Information Technology Educatig).

Slevin, D. P. and Pinto, J. K. (1986). The Projeoplementation Profile: New Tool for
Project Manager$2roject Management Journdly(4), pp. 57-70.

Smith, M. J. (1998)Social Science in Questidoondon, UK: Sage.

Snyder, J. R. (1987). Modern Project Managementy Bad We Get Here - Where Do We
Go?Project Management Journdl8(1), pp. 28-29.

Soderlund, J. (2011). Pluralism in Project Managemeéyvigating the Crossroads of
Specialization and Fragmentatioimternational Journal of Management Reviews, pp.
153-176.

Stokes, P. (2011ey Concepts in Business and Management ResearitiodideHampshire,
UK: Palgrave Macmillan.

Toole, T. M. (2006). A Primer on Social Science &ash Methods in Construction. Vaia
Specialty Conference on Leadership and ManagemetonstructionGrand Bahama Island,
Bahama, Louisville, Colorado: PM Publishing, ppO3D9.

Toor, S. R. and Ogunlana, S. O. (2010). Beyonditbe Triangle': Stakeholder Perception of
Key Performance Indicators (KPI) for Large-ScaleblRu Sector Development Projects.
International Journal of Project ManagemeB8(3), pp. 228-236.

Tresch, R. W. (2008 ublic Sector EconomicBlew York, NY: Palgrave Macmillan.

Turner, J. R. (2007). Project Success and Stratagy. R. Turner, edGower Handbook of
Project Management™edition,Aldershot, UK: Gower Publishing Limited.

Turner, J. R. (ed.) (2009T.he Handbook of Project-Based Management: Leadtrafesgjic
Change in Organization@™ ed.). New York, NY: McGraw-Hill.

Turner, J. R., Huemann, M., Anbari, F. T. and Bieti C. N. (2010).Perspectives on
Projects.London, UK: Routledge.

UNCED (1992). Chapter 1: Preamble, Agenda 2LJnited Nations Conference on
Environment and Development.

UNDP (2000) Millennium Development Goalslnited Nations Development Programme.

191



Managing Project Sustainability: A study of the swaction industry in Hong Kong

University of Hong Kong (HKU). (2015)Operational Guidelines and Proceduredong
Kong: HKU.

Vanclay, F. (2003). SIA Principles: Internationaingiples for Social Impact Assessment.
Impact Assessment and Project Apprai2all), pp. 5-11.

Wateridge, J. (1995). IT Projects: A Basis for SasstiInternational Journal of Project
Management] 3(3), pp. 169-172.

Wateridge, J. (1998). How Can IS/IT Projects be ddead for Successhternational
Journal of Project Managemert6(1), pp. 59-63.

Weaver, P. (2007). The Origins of Modern Projectnitgzement. InFourth Annual PMI
College of Scheduling Conferend&arriott Pinnacle Downtown, Vancouver, pp. 1-21.

Wiles, R., Crow, G., Heath, S. and Charles, V. @08nonymity and ConfidentialityPaper
presented at the ESRC Research Methods Festivatetdity of Oxford.

Wong, J. M. W., Ng, S. T. and Chan, A. P. C. (20B)jategic Planning for the Sustainable
Development of the Construction Industry in HongngoHabitat International,(34), pp.
256-263.

Yeung, J. F. Y., Chan, A. P. C. and Chan, D. W(2009). Developing a Performance Index
for Relationship-Based Construction Projects in thalm: Delphi Study.Journal of Civil
Engineering and Manageme2§(2), pp. 59-68.

Yeung, J. F. Y., Chan, A. P. C., Chan, D. W. M. andL. K. (2007). Development of a
Partnering Performance Index (PPI) for ConstrucRomiects in Hong Kong: A Delphi Study.
Construction Management and Economi&$(12), pp. 1219-1237.

Yin, R. K. (2014).Case Study Research: Design and Meth®sed.). Thousand Oaks, CA:
Sage.

Yip, R. C. P. and Poon, C. S. (2009). Cultural Shibwards Sustainability in the

Construction Industry of Hong Kongournal of Environmental Manageme(f0), pp. 3616-
3628.

192



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Appendix A: Letter to PMI asking for assistancesumvey

UREC Number: 1571

London South Bank
University

27 April 2016

FMI HongKong Chapter - VP Education
Dear SREEEREEGREE

I am 2 dectoral candidate i the Schoeol of Business at London South Bank University and T am
conducting 2 study on project sustzinsbility maturity level and sustzinzbility impacts on project
mplementation suceess for projects in the construction mdustry of Hong Kong. The objective of
this research project 45 to understand from project manager perspective sbout mansgmg project
sustzinability activities m the lecal construction mdustry. Bemng 2 member of the Project
Menagement Institute (PIII member ID # 7733%3), 1 am writing to the Hong Kong Chapter m
the hope that PRI (HE) could facilitate my study by notifying the suwrvey to fellow members.
Your zssistance would have made contributions to managing project sustam zbility zctivities
the construction mdustry of Hong Eong and promote the process of project management leading
to building 2 sustzimzble socisty.

Enclosed with this l=tter iz an nformation sheet zbout the preject and 2 questionnaire that survey
participants have to complete. Should PMI (HE) require to understzand my background before
mzking decision, I am most delighted to provide separately my CV which icludes my
publications n the field of project management. PRI (HE) could help by etther postmg a
hypetlmk of the study at the officizl website for tzking the survey or granting me contact details
accessible to members w otking m the construction mdustry such that I can mvite them to
participate.

As this emergmg sustamability related study i3 becomimg mmportant i the project man zgement
zcademic and professionsl community, the outcome of this research would have made
centributions to PMI development, mﬂusnﬂnz on PMEBEoK Guide develepment, for mstance. I
hope PMI(HE) would facilitate my survey. Please reply to mdicate your decision and preference
to the facilitation.

If yvou have any gquestions or concemns zbout this study, you may contact me by phone at (332)
G300 33238 or by email at teme@lsbuacuk If vou have mmy questions zbout your rights on
facilitation to this study, you may contzct my doctoral ressarch supervisor Professor Shushma
Patel by phone at +44 (00 20 7315 7412, or by e-mail at shushma@lsbu.acuk. This study has
glready besn approved by the University Fesearch Ethies Committee on 15 April 2016

Sincerely,

Gilman Tam

19¢



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Appendix B: PMI (HK) Chapter e-mail to members soitimg the survey

PMI Hong Kong Chapter <admin@pmi.org.hl= @ 25Jul - -
aio

Dear TAM, Chi Keung .
PMI Hong Kong Chapter is supporting the captioned research project. Please see details.

Regards,
EyEEgEME

WP, Professional Practice
PMI Hong Kong Chapter

Invitation to participate in the Research Project: Managing Project Sustainability: A study of the construction industry in Hong Kong

My name is Gilman Tam, a doctoral candidate of London South Bank University in the UK. | am working on my thesis, which investigates project sustainability maturity level and sustainability impacts on project
implementation success for projects in the construction industry of Hong Kong

You are invited as suitable project professional for taking this survey. Your participation to this study is much appreciated. All data obiained will be via anonymous survey, used in aggregate form, and assured of
confidentiality. If you choose to participate, please complete the questionnaire below and send it back to me online.

Please read the below message

1. | have read the attached information sheet on the research. | have had the opportunity fo consider details of participation info the survey.
2. | understand that my personal involvement and my particular data from this study will remain strictly confidential

3. I have been informed about what the data collected will be used for, to whom it may be disclosed, and how long it will be retained.

4. | hereby fully and freely consent to participate in the study which has been fully explained to me.

5. | understand that | am free to withdraw from the study at any time, without giving a reason

Instructions

Please refer to your last complsted project and answer the following questions. There are four sections in this questionnaire. Section 1 measures the level of sustainability consideration on your last completed project;
Secfion 2 refers to its degree of Project Implementation Success; Section 3 requests your opiniens on economic, environmental and social sustainability impacts; and Section 4 asks about demographic information
Upon completion, please returmn the completed questionnaire by pressing the “Done” button located at the bottom of the web page. Thank you for taking the survey!

hittos:ifwww. surveymonkey.comianagingProjectSustainability-Pil

To be remaved from our mailing ist. please

% here.

dP..l
4 4 .
Project Management Insti
Hong Kong Chapter
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Appendix C: The Survey Instrument

(with Contents on Informed Consent in the Front)Par

i*. London
- South Bank
University

Managing Project Sustainability: A study of the construction industry in Hong Kong

1. Background

MMy name is Gilman Tam, a doctoral candidate of London South Bank University in the UK. | am working on my thesis, which
investigates project sustainability maturity level and sustainability impacts on project implementation success for projects in the
construction industry of Hong Kong. You are identified as suitable project professional for taking this survey. Your participation to
this study is much appreciated. All data obtained will be via anonymous survey, used in aggregate form, and assured of
confidentiality. If you choose to participate, please complete the questionnaire below and send it back to me online.

Please read the below message:

1. I have read the attached information sheet on the research. | have had the opportunity to consider details of participation
into the survey.

2.l understand that my personal involvement and my particular data from this study will remain strictly confidential.

3. I have been informed about what the data collected will be used for, to whom it may be disclosed, and how long it will be
retained.

4.1 hereby Tully and freely consent to participate in the study which has been fully explained to me.

5. 1 understand that | am free to withdraw from the study at any time, without giving a reason.

Instructions

Please refer to your last completed project and answer the following guestions. There are four sections in this questionnaire.
Section 1 measures the level of sustainability consideration on your last completed project; Section 2 refers fo its degree of
Project Implementation Success; Section 3 requests your opinions on economic, environmental and social sustainability impacts;
and Section 4 asks about demographic information. Upon completion, please return the completed questionnaire by pressing the
“Done” button located at the bottom of the web page. Thank you for taking the survey!
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2. Section 1
ection ~ (2013) on degree of projec

sustainabilitv maturitv
Section 1 guestion relates to the level of sustainability consideration in your organisation on project development under the four
levels Project Sustainability Maturity Model. At bottom level, sustainability is being considered through improved use of
Business Resources; and that at a higher level of the maturity model, sustainability is being considered through improved
Business Processes; Business Model or at the top level, Producis/Services in the organisation are being innovative that
contributes to a sustainable society. Please indicate in below guestion the extent you feel most representing the situation in your
organisation.

1. What is the position of sustainability in your organisational strategy that commissions the project?
The strategy of the organisation does not include any statements or ambitions regarding sustainability (rone).
The strategy of the organisation mentions a wise use of natural resources andior social responsibility as one of the guiding principles.

The strategy of the organisation mentions a wise use of natural resources andler sccial responsibility as one of the guiding principles for the
(design of the) business processes of the organisation.

The strategy of the organisation mentions a wise use of natural resources andior social responsibility as one of the guiding principles for
the (design of the) business processes and business mode! of the organisation.

The strategy of the organisation mentions a wise use of natural resources andlor social responsibility as one of the guiding principles for the
(design of the business processes, business model and development of) products and senaicas of the organisation.
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3. Section 2

Section 2 questions relate to your evaluation of the ultimate performance of the project in which you were involved.

2. Please indicate the extent to which you agree or disagree with the following statements as they relate to outcome of
the project.

Strongly Slightly Slightly Strongly
Disagree Disagree Disagree MNeutral Agree  Agree  Agree

The project has come in on schedule.

The project has come in on budget

The project that has been developed works.
The project is used by its intended clients.

The project has directly benefited the intended users: either increase
work efficiency or employee effectiveness.

Given the problem for which it was developed, the project seems to do
the best job of solving that problem (i.e. it was the best choice among
the set of alternatives).

Important clients, directly affected by the project, have made use of it.

Adapted from Pinto (1986)

| am satisfied with the precess by which this project was completed. on proj ectim pI ementation
We are confident that project non-technical start-up problems were
minimal (because the project was readily accepted by its intended

USErs).

success

Use of this project has directly led clients to more effective decision
making or performance.

The project have positive impacts on clients who make use of it.

The results of this project represent a definite improvement in client's
managerial performance.

All things considered, the project was a success.
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4 Section 3

Section 3 guestions relate to your evaluation of last completed project on each sustainability dimension (economic,
environmental and social). Please indicate the extent to which you agree or disagree with the following statements as they relate
to respective sustainability impact on the project.

3. Economic Sustainability Impact

Strongly Slightly Slightly Strongly
Disagree Disagree Disagree Neutral Agree  Agree  Agree

Direct (financial) benefits are recognised in the business case of project
in terms of cost savings or reduced use of resou

Direct (financial) benefits are recognised in the business case of project

in terms of improved business processes. Ada pted from Silvius et al.
Direct (financial) benefits are recognised in the business case of project (2013) on sustaina bility
in terms of extra revenues from new business models for existing

impacts as benefits to
project

products and services.

Direct (financial) benefits are recognised in the business case of project
in terms of exira revenues from innovated products and senvices.

Projects are evaluated and selected predominantly based on a
balanced set of guantitative and qualitative criteria that reflect both long
term and short term perspectives and also sustainability (e

mental and social] aspects.
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4. How important will be to implement following economic criteria to achieve a better project performance for
sustainable development? Please indicate their degree of importance.

Degree of Importance

Reduce resources consumption | = |

Resources reuse

L
Energy savings | = |
Resource efficiency | - |
Energy efficiency | - |
Water efficiency Adapted from Maldonado-
) ) Fortunet (2002) on degree
Extraction efficiency . —
of importance on factors
Maximise efficiency of artificial light identified —
Efficiency during operation | = |
Use of appropriate technolegy | = |
Avoid damage to renewable resources | = |
Design systems for ease of maintenance and operation | s |
Maximise use of natural light | — |
Used water recycling system | = |
5. Environmental Sustainability Impact
Strongly Slightly Slightly Strongly

Disagree Disagree Disagree Neutral Agree  Agree  Agree

Suppliers for the project are selected based on how their know-f

production and logistic processes. ‘ Adapted from Silvius et al.
Minimising energy consumption is one of the parameters in the design (2013) on sustainabi Iity
of the project deliverable and result. impacts as benefits to
Minimising water consumption and pollution is one of the parameters in pro ject

the design of the project deliverable and result.

The project deliverable and result are designed to minimise waste and ) ) )
necessary waste is as much as possible recycled in the deliverable @) (@) )
itself.
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6. How impertant will be to implement following envirecnmental criteria to achieve a better project performance for
sustainable development? Please indicate their degree of importance.

Degree of Importance

Use of rapidly renewable matenals | ¥ |
Use of renewable energy technologies | = |
Use of recycled matenals | = |
Increase recycled content | s |
Protect on-site soil | v |

Re-use of top soils and rock materials

Adapted from Maldonado-

Use vendors that have materials with recycled content | Fortunet (2002) on &egree

Proper handling, storage and disposal of hazardous and toxic matenals of importance on chtors
identified

Select materials based on life-cycle assessment

Minimise construction waste | ] |

Waste reduction goals during construction | s |

Waste reduction goals during operation | s |

Specify materials appropriate for their location and use | = |

Green landscape retrofit techniques | B |

Increase durability | v |

Increase recyclability
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Reduce site disturbance | ] |
Re-use of developed sites | s |
Ecosystem damage avoidance | s |
Solid waste avoidance | v |
Air pollution aveidance | s |
Water pollution avoidance | s |
Habitat destruction avoidance | = |
Avoid noise pollution H
Adapted from Maldonado-
Risk of air, water or land pollution Fortunet (2002) on degree
Erosion and sedimentation control of im portance on fathorS
identified
Protect on-site vegetation —
Promote bicdiversity | ] |
Strom water management | ] |
Application of constructed artificial wetland wastewater treatment system | - |
Require procedures for the recycling, re-use and salvaged of construction waste | - |
Use of indigenous species, species diversity, wildlife habitats in plant selection | = |
Life support systems conservation | s |
Control of hazardous materials from construction site | v |
7. Social Sustainability Impact
Strongly Slightly Slightly Strongly

Disagree Disagree Disagree MNeutral Agree  Agree  Agree

The project's deliverable and result is designed to improve \sbour
practices and decent work in the community in which the project result
is used.

The project's deliverable and result is designed to improve health and

safely conditions in the community in which the project result is used.

The project and its result include activities for the develooment of the

community (e.g. training, education and development of stakeholders, ( W)
efc.). Adapted from Silvius et al.

The project's deliverable and result are designed to improve diversit) (2013) on sustainability
and equal apportunity (e.g. gender, race, religion, etc.) in the community im pacts as benefits to

sty

The project's deliverable and result are designed to respect and project
improve human nghts (e.g. non-discrimination, freedom of association
and no child labour, etc.) in the community.

The project actively designs its project deliverable and results in a way
1ve behaviour is prevented in the
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8. How important will be to implement fellowing social criteria to achieve a better project perfeormance for sustainable
development? Please indicate their degree of importance.

Degree of Importance

Improve quality of human life | B |
Create healthy non-toxic environment | ¥ |
Avoid historic and archeological disturbance AdaptEd from Maldqnado-

Fortunet (2002) on degree

Employment increase . —
of importance on factors

Use of innovative technique to increase safety identified %

Use materials made locally or regionally | :|
Consider means to transplant trees | ] |
Visual impact | :|

Managing Project Sustainability: A study of the construction industry in Hong Kong

5. Section 4

Demographic information

9. What is your gender?
Male

Female

=
o

. Are you certified practitioner in project management profession? (Mark all apply)
PMP

IPMAA B.C.D

PRINCE2

No project management gualification

Other (please specify)

11. How many years of project experience?

00000

Less than 5 years

5 years to less than 10 years
10 years to less than 15 years
15 years to less than 20 years

20 years and more
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12. Are you project manager for the project that you refer to in this survey? If '"No', please specify your role in the
project that you refer to in this survey.

Yes

| If'No', please specify

13. Which industry are you working in?
1. Agriculture, fisheries, mining and quarrying
2. Manufacturing
3. Construction
4. Supply of electricity, gas and water
5. Education
6. Banking, financing and insurance
7. Accommedation and foed services
8. Transportation, storage, postal and courier
9. Information and communications

10. Other professional and business services
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Appendix D: Letter of Invitation — Survey (invitati by e-mail)

UREC Number: 1571

London South Bank
University

Date: XHXX
Dear Project hanager,

I am a dectorz] candidate in the School of Business 2t London Scouth Bank University znd I am
conducting a study on project sustamability matority level and sustamsbility impacts on project
implementation success for projects i the cons truction industry of Hong Kong. The objective of
thiz research project is to understand from project manager perspective zbout managing project
sustamability zctivities m the constuction mdustry. You are referred by collezgue at the Project
Management Institute (Hong Kong Chapter). Your parficipation mto this survey would have
made contributions to the mdustry leadimg to buildimg 2 sustamzble society.

Enclesed with this emzil mvitation is zn information sheet explaming detzils of this study and a
questionnzire that asks a variety of questions zbout vour attitudes relating to managing projec
sustamability activities m vour last completed project. Please read the mform ation sheet and look
over the questionnaire. If vou choose to participate, please complete the questionnzire and send it
back to me sither viz email or click the hyperlimk m the guestionnzire to respond online.

I would assure you that your responses will not be identified with vou personzlly, ner will
myone else be able to determine your responses. This iz an independent study without
spensorship from any company m the mdustry and that the study is purely for scedsmic
purposes. Wothing vou say on the questionnaire will in any way influence your present or future
employvment with your company.

Thope vou will take 13 to 20 minutes to complete this questionnare. Without the help of people
like vou, resezrch on managing project sustamzbiity activities m the construction mdustry of
Hong Eong could not be conducted. Your participation is voluntary and there s no penalty o
vou do not participate.

If yvou have any questions of concems zbout completing the questionnzire or zbout participating
m thiz study, you may contzet me at tame@lsbu sc k. If yvou have any questions zbout yvour
rights 23 2 resesrch perticipant, vou may contzet my doctoral resemrch supervisor Professor
Shushma Patel by phone at +44 (00 20 7815 7412, or by e-mail at shushma@lsbu.scul This
study has already been approved by the University Resezrch Ethics Committes on 13 April 2016

Sincerely,

Gidman Tam
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Appendix E: Information Sheet — Survey

UREC Number: 1571

London South Bank
University

Managing Project Sustainability: A study of the construction
industry in Hong Kong

Survey Information Sheet

Eezearcher (DBA Candidate)
Gilman C. K. Tam
School of Buziness

Telephone: (332) 6390 3328 and e-mail address: tame@lsbu.acuk

Research Supervisor
Professor Shushma Patel
School of Business
Telephone: +44 (0) 20 7813 7412 mnd =-mail =ddress: shushma@lsbu zcuk
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Tou are being 2sked to participate m 2 research study. Please mmswer ATL questions i the
questionnaire. The purpose of this research iz to wdentify level of project sustamability
mamrity of vour last completed project and sustamability impacts on project mplementation
success for projects m the construction mdustry of Hong Kong.

Tou are eligible to participate i this study if you are working on construction projects m
Hoeng Eong whether m the czpacity of project manager or other managerial position; tzkmng
the role as sponscr, consulting, contractmg, or other service provider.

The resesrch procedures mvelve answering the gquestionnsire subsequent to readimg this
survey information sheet. Please retumn the completed questionnaire within two weeks of this
mvitation.

It tzkes zhout 20 minutes to complete. If vou are tsking the onlne version of this survey,
please submit electronically after completing the survey by pressing the *Submit™ button. If
you prefer to reply the completed questionnzire by email, please send it to the sender at
tame@lsbu s uk.

There are no direct benefits from participation m the study. However, this study may explam
the nature of project sustamability maturity level and sustamazbility mpacts on project
implementation success which helps the advancement of project mansgement m lecal
construction mdustry and building 2 sustzmable socisty.

Tou will not be compensated for your participation m this research study. YVou are free to
withdraw from this smdy 2t any time without penzlty. Please send zn emozil to the researcher
(melude submizsion date and tme of vour completed questionnaire) to ask for withdrawal

All research data collected will be stored securely and confidentially. Resezrch results will be
published based on anzlysis of 2l research data collected and that mdrvidusl data will not be
dizclosed. Ne part of published results iz mzking reference to mdividuzl szmple to mzntzm
mnonymity and confidentizlity. Data collected m physical form will be securely locked m
filmg cabmet and that soft data 1z stored m USE key with password protected. Relevant cods
of practice from the London Scuth Bank University and Efhics Guide 2013 Advice and
Guidance offered by the Charterad Association of Business Schoels i the UK zpply. The
TISE key will be kept locked in a safety box located at the researcher’s home. The researcher
will destroy 2]l datz frve years after graduation.

If yvou hawe =ny comments, concerns, or questions regarding the conduct of this research
please contact the researcher listed at the top of this form. If vou have concems or complaints
about the research; or have questions about your rights as a research participant, please
contact my research supetvisor listed at the top of this form. Fimzlly, if vou remaim unhappy
and wish to complzin formally, vou can contact the Chair of the Univ ersity Research Ethics
Committee.  Detals  cam ke obtamed from  the  wmiversity  website
https:/my 1sbu ac uk ' pageresearch-degrees-ethics

20¢



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Definition

Project Implem entation Success: For purpose of this study, project implementation success i3
defmed =z that the project, upon completion, will mest the requirements of cost, time, quality,
safety znd other ntended purposes (Pinto, 1936).

Economic Sustainability: It 1z defmed 23 merezsmg profitzbility through efficient use of
respurces (human materisls, fmancial), effective design and good management, plannmg and
control (Abidn and Pasquire, 2007).

Environmental Sustainability: It iz defmed 2z preventmg hazrmiul and irreversible effects on
the environment by efficient use of nztwal resources, encouragmg remewshle resources
protectng the soil, water, air from cont=mmztions and others (Abidm and Pasquire, 2007).

Social Sustainability: It iz defined 2s respondmg to the needs of society mcuding unsers,
neighbours, community, workers and other project stzkeholders (Abidm and Pasquire, 2007).

Project Sustainability Maturity Model: The model
mcorporates fowr levels of sustamability matority with
busimess resources at the lowest and then higher lewel of
mamrity are business processes, busimess model and then Blsingss Madel
products/services at the top on which different aspects of
sustamzbility zre considersd m the project (Silvius ef al,
2013).

Producks

(SErAcEs

BUSinets Procisces

Butlafos BALALFESL
Participation i this study iz veluntzry. There iz no cost to
vou for participating. You may refuse to participate or discontinue your invelvement at any time
without penalty. You are free to withdraw from this study at any time.
This survey information sheet is for vou to keep. Wishing that the above have adequately
addressed your concerns and that vou agree to participate in this survey study.
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Appendix F:SPSS output on success criteria and project impleatien success

Variables Entered/Removed?

Mode | Variables Variables
Entered Removed Method
1 |Client Use . Stepwise (Criteria: Probability-of-F-to-enter <= .050,
Probability-of-F-to-remove >=.100).

2 Improve ) Stepwise (Criteria: Probability-of-F-to-enter <= .050,
Managerial Probability-of-F-to-remove >=.100).
Performance

3 Positive ) Stepwise (Criteria: Probability-of-F-to-enter <= .050,
Impact on Probability-of-F-to-remove >= .100).
Client

4 Project within . Stepwise (Criteria: Probability-of-F-to-enter <= .050,
Budget Probability-of-F-to-remove >=.100).

a. Dependent Variable: Project Implementation Success

ANOVA®
Model Sum of Mean
Squares df Square F Sig.
1 Regression 20.190 1 20.190 43.609 .000%
Residual 24.537 53 463
Total 44.727 54
2 Regression 26.625 2 13.312 38.240 .000°
Residual 18.102 52 .348
Total 44.727 54
3 Regression 30.283 3 10.094 35.640 .000°
Residual 14.445 51 .283
Total 44.727 54
4  Regression 31.993 4 7.998 31.405 .000°
Residual 12.734 50 .255
Total 44.727 54

a. Predictors: (Constant), Client Use

b. Predictors: (Constant), Client Use, Improve Managerial Performance

c. Predictors: (Constant), Client Use, Improve Managerial Performance, Positive
Impact on Client

d. Predictors: (Constant), Client Use, Improve Managerial Performance, Positive
Impact on Client, Project within Budget

e. Dependent Variable: Project Implementation Success

Model Summary®

Mode Adjusted R Std. Error of the
R R Square Square Estimate
1 .672° 451 441 .680
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2 T772° 595 .580 590
3 .823¢ 677 658 532
4 .846¢ 715 693 505

a. Predictors: (Constant), Client Use

b. Predictors: (Constant), Client Use, Improve Managerial
Performance

c. Predictors: (Constant), Client Use, Improve Managerial
Performance, Positive Impact on Client

d. Predictors: (Constant), Client Use, Improve Managerial
Performance, Positive Impact on Client, Project within Budget
e. Dependent Variable: Project Implementation Success

Coefficients?

Model Unstandardized | Standardized Collinearity
Coefficients Coefficients Statistics
Std.
B Error Beta t Sig. | Tolerance | VIF
1 (Constant) 2.012 | .556 3.617|.001
Client Use .615 .093 672 6.604 | .000 | 1.000 |1.000
2 (Constant) 1.052 | .532 1.979|.053
Client Use 431 .091 470 4.707(.000| .780 [1.282
Improve Managerial 407 .095 430 4,299 .000 .780 11.282
Performance
3  (Constant) 272 526 516 | .608
Client Use .310 .089 .338 3.4791.001| .669 |1.495
Improve Managerial .320 .089 .338 3.608(.001| .722 [1.385
Performance
Positive Impact on .337 .094 .345 3.594(.001| .688 (1.454
Client
4  (Constant) .089 504 177 | .861
Client Use .296 .085 .324 3.503(.001| .666 |1.501
Improve Managerial .336 .084 .355 3.983(.000| .718 [1.392
Performance
Positive Impact on 273 .092 .280 2.963(.005| .639 [1.565
Client
Project within Budget 111 .043 .207 2.592(.012| .895 [1.118
a. Dependent Variable: Project Implementation Success
Residuals Statistics?®
Std.
Minimum | Maximum | Mean Deviation N
Predicted Value 2.39 6.76 5.64 770 55
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Residual -.968 1.188 .000 486 55
Std. Predicted -4.212 1.453 .000 1.000 55
Value

Std. Residual -1.918 2.354 .000 .962 55

a. Dependent Variable: Project Implementation Success

Histogram

Dependent Variable: Project Implementation Success

Mesan = -5.39E-16
40 Std. Dev. = 0.962
M =55

Frequency
|
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=
i
1

Expected Cum Prob
i

029

0o T T T T
0.0 0.2 0.4 08 08 1.0

Observed Cum Prob

21C



Managing Project Sustainability: A study of the swaction industry in Hong Kong

Excluded Variables®

Model Collinearity Statistics
Beta Partial Minimum
In t Sig. | correlation | Tolerance | VIF Tolerance
Project on Schedule | .186% | 1.840 | .072 .247 .972 1.028 972
Project within Budget | .271% | 2.769 | .008 .358 .963 1.039 .963
Project Developed 170% | 1.677 | .099 227 974 1.027 974
Work
Benefit Efficiency .197% | 1.851 | .070 .249 .875 1.143 .875
and Effectiveness
Project to Solve .161°% | 1.428 | .159 194 797 1.255 797
Problem
Important Client to 114% | 993 | .325 .136 778 | 1.285 778
Use Project Result
Project Process 272% | 2.559 | .013 .334 .827 1.209 .827
Minimal Start-up .188% [ 1.892 | .064 .254 .995 1.006 .995
Problem
Better Decision 277% | 2,511 | .015 .329 q72 1.295 772
Making or
Performance
Positive Impact on 439% | 4.286 | .000 511 743 1.346 743
Client
Improve Managerial .430% | 4.299 | .000 512 .780 1.282 .780
Performance
Project on Schedule | .193° | 2.241 | .029 .299 .972 1.029 761
Project within Budget | .270" | 3.267 | .002 416 .963 1.039 757
Project Developed .184° | 2.122 | .039 .285 973 1.028 .760
Work
Benefit Efficiency .044° | 430 | .669 .060 .740 1.351 .659
and Effectiveness
Project to Solve 057" | 554 | .582 .077 .745 1.342 .700
Problem
Important Client to .034° | 333 | .740 .047 .750 1.333 677
Use Project Result
Project Process 115° | 1.071 | .289 .148 .675 1.481 637
Minimal Start-up .066° | .701 | .486 .098 .879 1.138 .689
Problem
Better Decision .061° | 506 | .615 .071 .545 1.836 .545
Making or
Performance
Positive Impact on 345" | 3.594 | .001 .450 .688 1.454 .669
Client
Project on Schedule | .141° | 1.746 | .087 .240 .933 1.071 .661
Project within Budget | .207° | 2.592 | .012 .344 .895 1.118 .639
Project Developed A131° | 1.614 | .113 .223 934 1.071 .660
Work
Benefit Efficiency -.030°| -.315 | .754 -.044 .704 1.420 .639
and Effectiveness
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Project to Solve -.064° | -.646 | .521 -.091 .658 1.519 .607
Problem
Important Client to -.014° | -.146 | .884 -.021 735 | 1.361 .610
Use Project Result
Project Process .073° | .740 463 104 .665 1.504 611
Minimal Start-up .017° | .191 | .849 .027 .855 1.170 .653
Problem
Better Decision .018° | .160 | .874 .023 .538 1.860 .533
Making or
Performance

4 Project on Schedule | .006° [ .060 | .952 .009 .503 1.990 482
Project Developed .045° | 509 | .613 .073 725 | 1.379 635
Work
Benefit Efficiency -.006° | -.070 | .945 -.010 .697 1.435 .603
and Effectiveness
Project to Solve -.091°| -.967 | .338 -.137 .651 1.537 578
Problem
Important Client to 0274 | 295 | .769 .042 713 1.403 .603
Use Project Result
Project Process -.002¢ | -.017 | .987 -.002 .601 1.663 .588
Minimal Start-up -.078" | -.880 | .383 -.125 724 1.382 .633
Problem
Better Decision .010* | .098 | .923 .014 537 1.861 .530
Making or
Performance

a. Predictors in the Model: (Constant), Client Use

b. Predictors in the Model: (Constant), Client Use, Improve Managerial Performance

c. Predictors in the Model: (Constant), Client Use, Improve Managerial Performance, Positive
Impact on Client

d. Predictors in the Model: (Constant), Client Use, Improve Managerial Performance, Positive
Impact on Client, Project within Budget

e. Dependent Variable: Project Implementation Success
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Appendix G: SPSS output on sustainability impaaots$ project implementation

success
Descriptive Statistics
Std.
Mean Deviation N
Project Implementation 5.64 910 55
Success
Resources Saving 5.65 1.250 55
Business Processes 5.20 .890 55
Improvement
Balanced Quantitative 4.87 1.306 55
and Qualitative Criteria
Suppliers Know-how & 5.04 1.347 55
Partnership
Pollution/Energy 4.49 1.574 55
Consumption in
Materials Production
Energy Consumption 5.56 1.085 55
Minimisation
Water 5.33 1.203 55
Consumption/Pollution
Minimisation
Waste Minimisation 5.15 1.353 55
Labour Practices 4.85 1.325 55
Health and Safety 5.49 1.230 55
Community 5.11 1.197 55
Development
Diversity and Equal 4.53 1.331 55
Opportunity
Human Rights 4.60 1.328 55
Bribery and Anti- 5.64 1.192 55
Competitive Behaviour

Variables Entered/Removed?

Mode Variables Variables
Entered Removed Method
1 Resources .| Stepwise (Criteria: Probability-of-F-to-enter <= .050,
Saving Probability-of-F-to-remove >= .100).
2 Suppliers . | Stepwise (Criteria: Probability-of-F-to-enter <= .050,
Know-how & Probability-of-F-to-remove >=.100).

Partnership

a. Dependent Variable: Project Implementation Success
Model Summary®
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Mode Adjusted R | Std. Error of

R R Square Square the Estimate
1 .490° .240 .225 .801
2 571° .326 .300 .761

a. Predictors: (Constant), Resources Saving

b. Predictors: (Constant), Resources Saving, Suppliers
Know-how & Partnership

c. Dependent Variable: Project Implementation Success

ANOVA®
Model Sum of Mean
Squares df Square F Sig.
1 Regression 10.724 1 10.724| 16.714 .000%
Residual 34.004 53 .642
Total 44,727 54
2 Regression 14.578 2 7.289| 12572 .000°
Residual 30.149 52 .580
Total 44.727 54

a. Predictors: (Constant), Resources Saving
b. Predictors: (Constant), Resources Saving, Suppliers Know-how & Partnership
c. Dependent Variable: Project Implementation Success

Coefficients?

Model Unstandardized | standardized Collinearity
Coefficients Coefficients Statistics
Std.
B Error Beta T Sig. [ Tolerance | VIF
1 (Constant) 3.621 .505 7.177| .000
Resources .356 .087 490| 4.088| .000 1.000( 1.000
Saving
2 (Constant) 2.670 .605 4.413| .000
Resources .348 .083 A78( 4.192 .000 .998| 1.002
Saving
Suppliers Know- .199 .077 294 ( 2.578| .013 998 1.002
how &
Partnership
a. Dependent Variable: Project Implementation Success
Excluded Variables®
Model | Beta | t | Sig. | Partial | Collinearity Statistics |
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In Correlation Minimum
Tolerance | VIF | Tolerance

Business Processes | -.037%| -.272 .786 -.038 770 1.298 770
Improvement
Balanced .055? .457 .650 .063 .999( 1.001 .999
Quantitative and
Quialitative Criteria
Suppliers Know-how | .294%| 2.578| .013 .337 .998( 1.002 .998
& Partnership
Pollution/Energy .031% .252| .802 .035 .986( 1.014 .986
Consumption in
Materials Production
Energy -.052%( -.431 .669 -.060 .994( 1.006 .994
Consumption
Minimisation
Water -.052%( -.426 .672 -.059 .992( 1.008 .992
Consumption/Polluti
on Minimisation
Waste Minimisation .056%| .449| .655 .062 .948| 1.054 .948
Labour Practices .195%( 1.658 .103 224 1.000| 1.000 1.000
Health and Safety 227* 1.941 .058 .260 1.000| 1.000 1.000
Community 1772 1.487 .143 .202 .990( 1.010 .990
Development
Diversity and Equal .083*| .687| .495 .095 .996( 1.005 .996
Opportunity
Human Rights .258%| 2.224 .031 .295 .993( 1.007 .993
Bribery and Anti- .095% .778| .440 107 977 1.023 977
Competitive
Behaviour
Business Processes | -.076°| -.577 .567 -.081 .761| 1.314 761
Improvement
Balanced 067" .585 .561 .082 .997( 1.003 .997
Quantitative and
Quialitative Criteria
Pollution/Energy -.047°| -.391 .697 -.055 .923( 1.083 .923
Consumption in
Materials Production
Energy -.066°| -.572 .570 -.080 .992( 1.008 .992
Consumption
Minimisation
Water -.102°| -.877 .385 -.122 .966( 1.035 .966
Consumption/Polluti
on Minimisation
Waste Minimisation | -.058°| -.461 .647 -.064 .830( 1.205 .830
Labour Practices 137°| 1.177 .245 .163 .950( 1.052 .949
Health and Safety 175°| 1.521 .135 .208 .959( 1.042 .958
Community 137°| 1.193 .238 .165 .970( 1.031 970

Development
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Diversity and Equal .002°| .014| .989 .002 .919( 1.088 919
Opportunity
Human Rights 171°| B408| 167 193 .853| 1.173 .853
Bribery and Anti- .050°| .426| .672 .060 954 ( 1.048 .954
Competitive
Behaviour

a. Predictors in the Model: (Constant), Resources Saving
b. Predictors in the Model: (Constant), Resources Saving, Suppliers Know-how & Partnership
c. Dependent Variable: Project Implementation Success

Residuals Statistics?

Std.
Minimum | Maximum| Mean Deviation N
Predicted Value 3.96 6.49 5.64 .520 55
Residual -1.961 1.294 .000 747 55
Std. Predicted -3.224 1.651 .000 1.000 55
Value
Std. Residual -2.576 1.699 .000 .981 55

a. Dependent Variable: Project Implementation Success

Histogram

Dependent Variable: Project Implementation Success

Mean = -3.37E-16
Std. Dev. = 0.931

157 N =55

Frequency

5— T

L7

a T 1
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Regression Standardized Residual
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Mormal P-P Plot of Regression Standardized Residual

Dependent Variable: Project Implementation Success
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Appendix H: SPSS output on excluded variables sfasnability impacts and
Improve Managerial Performance

Excluded Variables® i
Model Fartial Colineanity Statistics
Correlate | Toleranc Minirrium
Bata In i Sig. I = WIF | Talerance
1 iEu5ine55 Frocesses -022% - 144 _E24 020 g7 1288 70

i,lr_rﬂey?_r@m __________________________________________________________
iELalan-:e:l Ousnfitstive | -019°| -146] 584 -0 SeEl 1.001 844
and Qualitsive Ceteria| |\ )L
| Supplisrs Know-how 1454 1102 275 151 o8| 1.002 5493
pandParnership bl
iF'n::nllu1i-:-n-'Emarg;|].I -052% -388| 684 -.054 SRS 1.014 a8
iC-:-ns.u mptizn in
Materits Produstion. | |\ )L
iEnergy Consumption - 1147 -BE3 (|  3E2 - 118 Aod) 1.006 a4
animssaton |
i'u'u‘al:er -295% <2321 D24 308 Q2| 1.008 542
i ConsumptionFollution
winirisation | L b
| Waste Minimisation __| - SOedt) -S18) The) o044l S42] 1.084) S 918
E,@E!LEE@J?:% ___________ ety 1aeaf oof LT 1.000) 1.000 1.000
\Healthand Safety | .156") 1188 2¢0f  .i83)  1.000| 1.000| 1.000
EI!:-:-rr.rnunil].I e 121 804 o7 Sl 1.010 840
E,_E'P_'{%EE’_’EE'E __________________________________________________________
i Diversity and Equal A28 B43| 347 3D Seg| 1.005 Aaa
E,E:EE'PEF_'HE'JR ___________________________________________________________
E,_':'P_f_fi'l_"_lﬂ'll% ____________ 97T, 1510 Asvf 208 983 1.007 983
iElriI:er;.- and Anti- -082% 611 544 -84 A7T| 1023 ar7
in:u:urr.peﬁti'ue Behawiour
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z EEUEiI'IEEE Processes -gage| -og2 851 - B0 gJeE| 1.300 .Fg3
mpovernent | )
| Balsnced Quantitative | 074"| 857|520 078 at1| 1.008 05
(and Qualitative Criteria ) f L L]
iEq:piEIE Kmowe-how Ag7t 1680 125 213 AT2) 1.023 .8aag
landPatnership | | |
| Follution/Enargy o2t sez| sse 082 8223|1217 222
| Consumption in
Materiats Production | L L]
iEnergyC-:-ns,umpthn 284" 1387 1 BT A18( 2407 415
Minimisaton | | | b
E,E“EE'?E_!-'FDJE@_E_E:@E‘ _________ 348%| 12| oe0f o .2ED| A88) 2133) . 400 |
| Lsbowr Practices | 94" 15882) 127) 212) 883l 1007 Gdd
i,':'.%é[!‘.é'ﬂ.'!.%él‘%’&'t-----.___;%Jl]_"_-_J:F_Elﬁ-___-_1_'3'_?________;3?_7_ ______ A7) 1028 963 |
iC-::n'.rnunil}l [gat 73an 463 A0z B28) 1.073 823
Deweopment | | | )
iDiH'EIEi‘t]rEIHIEqUEII 214%| 1.684| 102 22T B30 1.075 827
e S,
iHumanPights | .211°| 1688 0B8] 230) 8|t 10001 G934
iErril:El'yan-:IP.nti- -034"| - 260 TH6 - 3G A51) 1.051 851
| competitive Behaviour

| 2 Predictors in the Modet (Constant), Resources Saving

| b. Predictors in the Model: {Constant), Resources Saving, Water Consumption/Pollution Minimisation
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Appendix |: Letter of Invitation — e-Delphi

UREC Number: 1371

Lomdom South Bank
Lirieeraty

Date: HHHX
Diear Dy, 333

I am = dectoral candidate m the School of Business azt London Scuth Bank University and 1 am
conducting 2 study on preject sustamability maturity level and sustamability mpacts on project
mplementation success. The chjective of this research project 13 to understand from project
menagsr perspective on managng project sustzinzhiity zctivities in the Hong Kong construction
mdustry. Te complement the quantitative results obtzined ezlier from swvey i the lecal
construction mdustry, an e-Delphi study iz propesed mviting loczl and mtemationzl experts m
the fizld of managing project sustamazbility to offer their expert views such that wider scope of
experience znd imsights can be introduced to local project managers. As zn expert i the field,
vou are referred by colleague at the Project Management Institute (Hong Kong Chapter). Tour
participation into this e-Delphi expert panel would have made contributions to managing projec
sustzinzhility not only to construction environment m Hong Eong but leading to buidng 2
sustzinzble society.

Enclosed with this emzil invitation i zn mformation sheet explaming details of this e-Delphi
study. Please read the micrmation sheet. If you choose to participate, please sign the mformed
consent form and send it back to me viz emazil. Upen receipt of vour signed mformed consent
form, I will circulate the gquestionnaire to you. It may tzke several rounds of mformation
exchange. In each round of questionnaire, I will collect responses from each member of the &
Delphi expert panel for analysis. Results will be communicated back to you

I would zssure you that your responses will not be identified with you personally, nor will
anyone else be able to determme your responses. This 15 zn mdependent study without
sponsorship from any company m the ndustry and that the study &5 purely for academic
purposes. Mothing you say on the questionnatre will i any way influence your present or future
employment with your company of academic mstitution.

I hope vou will participate m this e-Delphi study. Without the help of people like you, ressarch
on mansging project sustamsbility sctrvities could not be conducted. Your participation is
voluntary and there is no penalty if you do not participate.

If yvou have zny questions or concems zbout completing the questionnaire or zbout participating
m this study, you may contzct me at tame@lsbu.zcuk. If vou have any questions zhout your
rights a5 2 research participant, you may contset my doctorzl resesrch supervisor Professor
Shushma Patel by phone at +44 (00 20 7313 7412, or by e-mail zt shushma @lsbu zcuk This
study has already been zpproved by the University Fesearch Ethics Committee on 13 April 2016.

Smesrely,

Gidlman Tam
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Appendix J: Information Sheet — e-Delphi
UREC Number: 1571

London South Bank
University

Managing Project Sustamability: A study of the construction
industry in Hong Kong

e-Delphi Information Sheet

Eesearcher (DBA Candidate)
Gilmzn C. K. Tam
School of Busmess
Telephone: (852) 6800 3328 and e-mal address: tamc@lsbu.ac.uk

Research Supervisor
Professor Shushma Patel
School of Busmess
Telephone: +44 (00 20 7815 7412 and e-mail address: shushma@lsbu zcuk

Az an expert i the field of managmg project sustzmability, you are mvited to jom the e-
Delphi expert panel in 2 research study. Please answer ALL questions i the gquestionnaire.
The purpose of this research iz to complement and triangulate the quantitative study taken
extlier on level of project sustzmability matority znd sustsmsbility mpacts on project
mmplementation success for projects m the construction mdustry of Hong Kong.
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Tou are eligible to join the e-Delphi expert panel because of your academic and professional
background. The mformant has to meet two out of three of the following selection criteria to
be qualified to join the e-Delphi expert penel. They are: 1) project management professional
or academic with peer reviewed publications m sustzmability (book, edited book chapter or
jowmal, ete); 2) comstruction project manager with extensive experisnce i managing
sustamzbility zctivities m Hong Kong andior oversess; and 3) at least five years recemt
experience m researching, teaching or practicing sustzmability m project management.

The research procedures mvolve mmswering the questionnzire subsequent to reading this
mformation sheet. Plezse retun the completed questionnairs within two wesks of each round
of mformation exchange.

Thers may be severzl rounds of mformation exchange In each round of questionnaire it
takes ne more than 15 minutes to complete. Plezse send the completed questionnzire back to
sender via emazil at tame@lsbuacuk Infermation collected will be processed to prepare for
subsequent round of questionnzire, if any. The research process ends once 70% consensus on
ezch question has been cbtzmed from members of the e-Delphi expert panel.

There zre no direct benefits from participation m the study. However, this study may explzm
the nature of project sustamazbility maturity level md sustamzbility mpacts on project
mplementation success which h_lps the advancement of project managemsnt m local
construction industry and building a sustzinable society.

You will not be compensated for vour participation i this research study. You are free to
withdraw from this study at any tme without penalty.

Al research data collected will be stored securely and confidentizlly. Resezrch results will be
publizhed based on analysis of all research data collected =nd that mdividual data will not be
dizclosed. No part of published results is making reference to mdividual respense to mamtzin
anonymity znd confidentiality. Data collected m physical form will be securely locked m
filing cabinet and that soft data is stored m USE key with password protected. Felevant code
of practice from London Scuth Bank Unwversity and Edhics Guide 2015 Advice and
Guidance offered by the Chartered Association of Business Scheels i the UK apply. The
USE key will be kept locked m a safety box located 2t the reseercher’s home. The resezrcher
will destroy all data five vears after praduation.

If vou have mmy comments, concerns, of questions regarding the conduct of thiz research
please contact the researcher listed at the top of this form. If vou have concems or complamts
zhout the research; or have questions sbout your rights 23 2 research pa:ﬁ“ipant pleaze
contact my rﬂsuar._h supervisor listed at the top of thiz form. Finzlly, of you remzin unhappy
and wish to complzm formally, you can contzct the Chair of the Univ ersity Research Efhues
Committee.  Details can  be  obtamed from  the uniw ersm webaite:
https2/my 1sbu zc uk'page research-degrees-sthics
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Definition

e-Delphi Expert Panel: The panel consists of 12 academics or professionzls who are experts m
manzging project sustainzkility. Through 2 multi-steged mfermation exchange ameng the panel
experis, CONSENsSUS ON important issues can be arived at attemptng to complement and
trizngulate earlier quantitative study on the subject.

Project Implementation Success: For purpose of this study, project implementation success is
defimed as that the project, upon completion, will mest the requirements of cost, time, quality,
safety and other mtended purposes (Pmte, 1986).

Economic Sustainability: It iz defmed as meressmg profitsbility through efficient use of
resources (human, materizls, fmancial), effective design and pood manzgement, plannmg and
contrel (Abidn and Pasquire, 2007).

Environmental Sustainability: It is defmed as preventmg harmful and #reversible effects on
the environment by efficient use of nzmal resources, encouragmg renewable resources,
protectmg the soil, water, zir from contammations and others (Abidin and Pasquirs, 2007).

Social Sustainability: It iz defmed 2z respondmg to the needs of socety mdudmg users,
neighbours, community, workers and other project stakeholders (Abidin and Pasquire, 2007).
Participation m this study iz vohmtary. Thers iz no cost to vou for participatmg. You may refuse
to participate or discontmue your mvelvement at any tme without penalty. Tou are free to
withdraw from this study at any time.

This e-Delphi information sheet is for vou to keep. Wishing that the above have adeguately
addressed your concerns and that vou agree to participate in this e-Delphi study.
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Appendix K: Informed Consent Form — e-Delphi

UREC Number: 1571

Managing Project Sustamability: A study of the construction
industry in Hong Kong

Consent for Participation in e-Delphi Study

Please read the below message and tick box:

O I understand that the project is designed to gather mformation zbout academic wotk on
managing project sustamzbility. 1 will be one of 12 experts being recruited for this
research.

O Tunderstand that I will not be paid for my participation. I may withdrzw and discontmue
participation at sny time without penalty.

O Parficipation mvolves answering questionnzire. There may be more than two rounds of
mformation exchange. [ will be approached repeatedly. I understand that ne audio or
video tape recordmg is required for this study.

O Tunderstand that the resezrcher will not identify me by name m any reports, mnd that my
confidentiality 2s an expert participant m this study will remain securs. Subsequent uses
of records and data will be subject to standard dats use policies which protect the
snonymity and confidentizlity of mdividuals and mstimtions.

O I undetstand that this research study has besn reviewed =nd approved by the Londen
South Bank University Fesearch Ethics Committee for studies mvelving human subjects.

O Ihzve read =nd understand the contsnts m the mformation sheet provided to me. I have
the opportunity to rzise questions sbout the study and the researcher has snswersd to my
satiziaction.

O Iwvelmtarily agres to participate i this stdy.

by Prmted MName My Signature with Date
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Appendix L: Background information of e-Delphi paipants

Respondent

Background

A

Respondent Aas presented at numerous international confesemt@roject
management (PM) and sustainability, quality, anddkéer development. He
has authored or co-authored books that introduttengtedge green technique
and methods, teach project managers how to maxmesseirces and get the
most out of limited budgets, provide proven techesjand best practices in
green project management including risk and oppdst@ssessments.

Respondent Bs an expert who chairs sustainable developmant@ssion of
an international association, and chairs the adyisommittee of a local
university on energy and environment educationhélea PhD with much
experience in undertaking and implementing Envirental Impact

Assessments. He has assisted in drafting the meddgsed GRI G4 Guideline,.

Respondent @ a professor of project management. He has aet@re in
EURAM (European Academy of Management) with intenesesearch
methods and research practices. He has built wpi@each group that links
university research to industry, and has gaine@®espce in directing a large
engineering operation delivering projects aroureviforid.

Respondent [s an active researcher and is currently condgctsearch on
sustainability and project management at a unityerdis focus is on how
sustainability is incorporated in project managenugscourse and practice by
studying: how the profession makes sense of sugidity, and also
sustainability in practice.

Respondent & an experienced lecturer, researcher and camsuitith a
focus on project management, sustainability anokrmétion management.
With background in organisational change and ITjquts, he published many
academic papers and books. He is now active asd@péndent researcher ar
lecturer on green project management at severaérsiiies.

d

Respondent 5 extremely knowledgeable on various aspectsistbinable
design in the construction industry. He has woikeobth engineering and
architectural fields, and is particularly skillfwith interdisciplinary design
collaboration for sustainable innovation. His regamjects in consultancy is
on drafting design and construction requirementsdsidential buildings with
energy efficiency.

Respondent & with background in transparent project leadgrand
sustainable project management. He is a chief eegiand is interested in the
field of managing project sustainability and hagipgpated in the IPMA
Research Conference held in Reykjavik, IcelandRnoject Management and
Sustainability”.

Respondent Hks a professor of engineering project managentéiatresearch
interest is focused on engineering construction@ogect management, and |
has written several articles and books in theseareh areas, including the
sustainability of project ecosystem applicableustainable performance in
engineering project management.

e

Respondentis a senior member of the International Projechdgement
Association (IPMA). With his background in enginegrand project

management, He is very active for many years, @i8ng professor, lecturer
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and researcher with particular interest in sushalityaand project managemeri
education and training.

Respondent i a project management consultant. He has aymmdfo
knowledge in classical Chinese concepts deriven tiee observation of natur
and interactions between man and the environmantittks to sustainability
with modern systemic and processor-oriented appezinn management
consulting. He has made several presentationaMiAlfesearch conferences.

Respondent Ks an independent international consultant inegyaand project
management. She is a PMP and has extensive expeiremternational
cooperation and sustainable development progranspesialising in
programme and project strategy, design and planaimg organisational
project management. Her research focus is on tleegance of project
sustainable development strategy in the contegbgjorate sustainability
strategy.

Respondent lis a professor and course director of a Europeasten
programme in project management. He has presentathber of papers on
project manager competence in sustainability armational conferences on
project management and engineering to describevbletion of the project
management standards as regards to the consideodsostainability and
social responsiveness.
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Appendix M: e-Delphi Questionnaire (First Round)

UREC Number: 1371

Managing Project Sustainability: A study of the construction industry in
Hong Kong

First Round Discussion

Instructions

Please answer the following open type question. It takes about 15 mimutes to complete.
Please send the complsted questionnaire back to sender via email zt tame@lsbu.zcuk.
Thank you for vour participation m this research study.

Qusstion

Eatlisr quantitative study on project managers i the construction mdustry of Hong Eong
shows that no social sustzinability impact success criterion was identified significant
impactmg on project mplementation success. Takng a three pillars approach in the field of
project management, “Is there any difference in terms of degree of importance on
respective Economic Sustainability Impact, Environmental Sustainability Impact and
Social Sustainability Impact impacting on project implementation success of
construction project?” Plezse explam vour view m generzl (not necessarily for sttuation
m Hong Kong).

Your
Fesponse:
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Appendix N: e-Delphi Questionnaire (Second Round)

UREC Numbet: 1371

Managing Project Sustainability: A study of the construction

Insiructions

industry in Hong Kong

Second Round Discussion

Please answer the followmg question. It takes sbout 10 mmutes to complete. Please send
the completed questionnaire back to sender via email at tamc{@lsbu.zcuk. Thank you for
vour parficipation m this 2nd round Delphi resezrch study.

Qusstion

The followmg stztement is developed from the combmed responses of
Delphi expert panel on degree of mportance of Economic,
Environmentzl snd Soctal sustzmzbility mpacts mpacting on
constniction project implementation success.

The ideal simztion iz harmony betwesn the three sustamability impacts
(economic, environmental and social) and mantaming multiple
mterdependencies between these three zspects. If we 2low enhancement
of just one element, saymg on that ground that we are sustzimable iz the
wrong way to go. [n practice, construction mdustry needs to take 2
leading role m environmentzl sustamability conceming important fmpact
on the nzmral snvirenment surroundmg the construction site and the lecal
communities. Neglecting this aspect will have a negative mpact i both
the society and economy, and m the whole life on ezrth. So for
sustzinable construction project implementation success, it may be
necessary to regard the needs of society though mdustry practitioners put
mote importance to economic sustzmzhility. The ranking of degree of
importance on construction project sustzmability impact is: 1)
Environmental Sustamability Impact (30%), 2) Economic Sustzmability
Impact (30%). and 3) Sectal Sustamability Impact (20%).
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If vou agree to the above
statement, please put "Yes, I
agree." i the box on the
right. Otherwize, you may
modify the statement m the
box below.

Y our
Modified
State=ment:
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Appendix O: e-Delphi Questionnaire (Third Round)

UREC Number: 1571

Managing Project Sustainability: A study of the construction
industry in Hong Kong

Third Round Discussion

Instructions

Please answer the followmg question. It takes about 10 mimutes to complete. Please send
the completed questionnzirs back to sender viz email 2t tame@lsbu.scul. Thank vou fer
your participation i this 3rd round Delphi research smdy.

Question
The followng statement iz developed from 2™ round discussion on the
combined responses of Delphi expert panel on degree of mportance of
Economic, Environmental and Social sustamzbility impacts impactng on
construction project implementation success. The new addition or
changes are underlined.

The id=al situztion 1= harmony betwesn the three sustamability mmpacts
(economic, envircnmental and secizl) and mantsming multiple
mterdependencies between these three aspects. However. it is very
difficult to achieve a holistic approach to sustamability. because any
project activities toward one sustsmable objective have potentiz] side
effects on the other ohjectives. Environmentsl and socizl costs not bemg
tily intemalized iz znother difficulty. Furthermore, the relative
mmportznee of these three sspects 45 country specific and also relative to
the project context. If we allow enhancement of just one element. sayimg
on that ground that we are sustzinzble is the wrong way to go. In practice,
construction industry needs to consider zbove the others snvironmental
sustaimzhility concetning important impact on the naturs]l environment
surroundmg the construction site znd the local communities. For this
reason. neplecting this aspect will have a negative mpact m both the
society and economy, znd m the whole life on earth. So for construction
projects gchieving implementation success sustzmsbly, it may be
necessary to regard the needs of society though mdustry practitioners put
more impottance to economic sustamability. The rankimg of degree of

importance on construction project sustamebility impact should be: 1)
Environmental Sustamability Impact (43%5), 2) Econemic Sustzmability
Impact (30%3), and 3) Soctal Sustamability Impact (25%).
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If you agres to the above
statement, please put "Yes, I
agree.” to the box on the night.
Otherwise, you may modify
the statement m the box below.

T our
hlodified
Statement:
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