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ABSTRACT
Mega construction projects (MCPs) are highly uncertain and volatile in nature. They involve
numerous stakeholder groups who have discrepssues and expectations, and are
interrelated by various social interactions in gneject. MCP development can positively or
negatively impact the vested interests of stakeholders; who are making their best endeavour,
in different ways, t o r asafegeardind) their mteresjs.elc t t e
addition, stakeholder isssi@rising from the same MCP are interconnected. When an issue is
not properly addressed, its presence can be the source of occurrences of other interrelated
issues in the same project environment, producing chain effects of more stakeholder issues
that canfurther result in conflicts and project resisting forcésis complex MCP nature
requires a set of systematic methods and procedures to armtgsenanageMCP
stakeholdes, issues and relationshiftakeholder management is an effective approach for
doing this by bringing stakeholdessues to the surface and building robust stakeholder
relationships; and stakeholder analysis is an essential element of this process to interpreting
the complex stakeholder environment, for formulating progtakeholdermanagement

strategies.

Notwithstanding the recent growth of project stakeholder analysis theories and approaches,
the performanceof stakeholder management in MCPs has still been criticizebeg
unsatisfactoryPryke and Smyth, 2006This can be atibuted to several reasons. First, the
conventional stakeholder analysis practicas some methodological constraints when
applied in MCPs 1 it disregard stakeholder relationships, stakeholder issue
interdependencies, and the propagating impacts producdidese network systems on the
project. These methodological limitations confine the accuracy and effectiveness of MCP

stakeholder analysis. Besides, stakeholder analysis is more complex in MCPs than in



ordinary projects, busomepractitionersmay not pessess sufficient skills and knowledge to
undertake this taslandthe various methods available have led them to confusion in practice
(Jepsen and Eskerod, 2008)ore importantly, there is a lack of a systematic and holistic
model for MCP stakeholder agals and management. The existing models, in construction
project context, have been criticized as being spontaneous and not entirely coherent and
formal. A fragmented and informal stakeholder analysis process is not sufficient to address
and manage the oplex stakeholder interfaces in mega developments. As such, a systematic
and holistic model is in need of development for analysing and managing stakeholder

complexities in MCPs.

With the above background, this research aims to develop a systematidisind rhodel for
stakeholder analysis and management in MCPs, specifically investigating stakeholder
interactions and stakeholdeglated issue interdependencies from a network perspective. The
three main objectives of this research are: (1) to developrafime a social network
approach for analysing stakeholders and their interactions in MCPs, (2) to develop and refine
a social network approach for analysing stakehealdated issues and their
interdependencies in MCPs, and (3) to develop and validatstematic and holistic model,

and its application guidelinduilding upon the network perspective, for stakeholder analysis

and management in MCPs.

The research objectives have been fulfilled mainly through literature review, case studies,
interviews ad questionnaire survey, conducted in Hong Kong. Findings of the research can
be summarized into four main areas: (1) the development and validation of a social network
approach for analysing stakeholders and their relationships in MCPs, with an emphasis 0

stakeholder information exchange interactions; (2) the development and validation of a



network approach for analysing stakeholdsated issues and issue interdependencies in
MCPs; (3) the development and validation of a social network model and dsisied
application guideline for stakeholder analysis in MCPs; and (4) the identification of practical

insights on MCP stakeholder management from four case studies representing different MCP

types.

This study has contributed to the body of knowleddas Tesearch contributes to a new

angle, the network perspective, of analysing both stakeholders and stakeblaldel issues

in mega project developments. Building upon the network theory, this study develops a

model to identify and decipher the undarty networks of both stakeholders and stakehelder

related issues in MCPs; as well as recognize and examine the critical stakeholders, issues and
interdependencies which play crucial roles in structuring the network systems. Compared to
the conventional skeholder analysis practice, this network perspective brings higher
accuracy and more effective evaluation on the propagating effects between stakeholders and
between their associated issues on MCP developifieistresearch study hassoimproved
understading of MCP stakeholder analysis and management in four aspects:

1. The social network approach for assessing stakeholders and their interrelationships in
MCPs can improve the traditional MCP stakeholder analysis practice, which has often
regarded stakeholde as staying in a huéndspoke environment and relied too
heavily upon individual stakeholder attributes when assessing stakeholder impacts.

2. The networktheory based approach for analysing stakehelelated issues and issue
interdependencies in MCPsrcamprove the conventional MCP stakeholder issue
analysis practice; which has often ignored the sources or origins of stakeholder issues,

considered issues as being independent and stationery in project environment, and



overlooked the propagating effect§ these issue interdependencies on project
development.

The social network model and its associated application guideline can serve as a
systematic and generic reference for MCP leaders, to design and conduct a-network
theory based stakeholder managemeawicgss which suits the characteristics and
needs of their MCPs.

The stakeholder analysis results in the four case stwdigsh can be useful to
practitioners who are involved or take the lead in managing similar MCPs. The major
project challenges, possébhktauses and recommendations identified can bring them

practical insights when dealing with similar problems in future mega developments.
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Chapter I Introduction

Chapter 17 Introduction

1.1 Research Background

1.1.1 Why analysing stakeholders in mega construction projects (MCPSs)

Mega construction projects (MCPs) are substamiastmentthatareoften wholly or partly

initiated and funded by the governmemd; provide building, infrastructural ocommunal
facilities essential for boosting econongcowth as well as enhamg the environment and
societalquality of life (Zeng et al., @L5). MCPs are characterized bging dimensionally
hugeand humaroriented (Yeo, 1995having extreme complexity, higtsks and long lead

time (Fioriand Kovaka, 2005); involving miiple stakehtwlers and producing conderable

impacts to the societgconomy and natural environment (Zhai et al., 2009). Theofast

MCP is huge where the governments and researchers worldwide have accepted the range of
US$500 millionl billion as the cost threslibper project DEVB, 2002;FHA, 2005; Hu et

al., 2015).Based on thislescription MCPs involve numerous stakeholder groups who have
discrepant concerns and expectations, and are interrelated by various social interactions in the
project. MCP development can readily produce positive and negative impacts to the vested
interests of stakelaers; who are making their best endeavour, in different ways, to raise the
project teamdébs salience in avoiding their in
2008). Stakeholders can even be allied to build a stronger force in safeguaedingehests.
Ineffectively addressing stakeholder needs often harms the project and leads to Tdilares.
complexMCP nature requiresystemati@approacksandproperskills of project managers to
assess stakeholders amtommodatéheirissus, therdoy achieving the begirojectoutcome.
Stakeholdermanagements regardedan effective approachfor doing this by bringing
stakeholderconcers to the surface andouilding robust stakeholder relationshipsand

stakeholder analysiss an essential elementf ahis processto interpreing the complex



Chapter I Introduction

stakeholder environmerfbr formulatingpropermanagemergtrategiegBourne and Walker,

2005).

Previous resear¢lhin the construction project management domiaas, devoted great efforts
to developingstakeholder analysis theories and practical approaches. However, obstacles of
engaging and managing stakeholdar®MCPshave been reported lwany practitioners-or
instance MCP stakeholder identification isoften incomplete where thessues and
controversies of hidden stakeholders are overlooRéehg, 2014). The engagement process
in MCPshas also been criticised as esided,whereonly a few major players arevolved

in the project decisiomaking; without adequate consultation with external stalkieins on
their needs and preferences (Li et al., 20lkRjact, many project problems are sourced from
or related to the project stakeholders. @l example is thelevelopment of Hong Kong
ZhuhatMacaoBridge Due tounderestimatinghe influencesof affected viciniy and their
emphasi®n environmental issues, the project commencement was delayatkfggar by a
legal disputeaboutecological impacof thebridge (MDT, 2011). Thelisputeand associated
delay aroused vigorous controversies fromtpihns, pressure groups, media andphblic.
The government has ended up spending extra effod resourceto catching up project

progressand handling negative responses from the public.

Mega ©project devel ogimeé wtes 6 aaracer d cefdiiveeymdVic® h u ma n
involves a wide range of stakeholders who have diverse backgrounds and interests, and are
interdependent owing to intricate relationships and interactions. In fact, stakeholders are the
central figures of a MCP, as well as chiefatgtinants of its successful delivery (Lin, 2014).
However, the extreme complexibf project stakeholders has been a hurdle in establishing

stakeholder common ground and collaborations, leading to many challenges and problems
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thatare actually emerged from or related to stakeholders. As such, analysing and addressing

the complexities of stakeholdéassvital to improveMCP management and outcomes.

1.1.2 What are the complexities of stakeholders in MCPs

In the context of MCPs, stakehotdeomplexity can be viewed from three aspects. The first

aspect consideswh o t he sart.&&erding todietral. (2012)takeholders refer

to any groups or i ndi vi dual sss davdr tnal ceauits, i nf | |
whoseliving environments are positively or negatively affected by the project, and who
receive associated direct amdlirect benefits and/dr o sltsidvital to identify as complete

as possible all involved project stvalittlehol der
apparent impacts or being remote from core project team are often discarded to the edge of

stakeholder analysis process.

The second aspeis Gstakeholder relationships and interactiéngkn MCPs, stakeholders are
conneced directly or indirectly byariousrelationships across functional aoyanistional
borders, they are embedded in networks instead of being isolated in vadtanlierresearch
paidmuch attentions otheformd relationships of stakeholdersich aste contractudinks
between projecbrganistions concerning resources sharing eodstruction servicesupply
(Pryke, 2004) and the hierarchical relationships between iotganistional project
participantgLin, 2014). Recent twidies shift focus toardsinformal stakeholderelationships
e.g. information exchange, trust, and emotional suppartd emphasis@n improving
relationship management strategigxoss and Parker, 2004%takeholders do not exist
independently in a project environment. $heelational structures are wheresttialues and

perceptions of stakeholders emergeda | s o key factors shaping st
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influencingstrategiesAs such a systematic method is needed to examine the interactions of

stakeholdersandtheir roles and impacts in these relational structures.

The third aspect consideistakeholder issues and their interdependericidse development

of MCPs can readily attract and influence the vested intevéstarious stakeholder groups.
Stakeholderssues, being described as the vested interests or concerns of proguldiss,

are often discreparand dynamic New stakeholders and issues often emerge in response to
the changingproject environment; pridaties of issues may also vargmong different
stakeholder groups. The conflicting stakeholtgsues may result in mject threats and
failures if they are insufficiently accommodated. Comprehensive identification and
prioritization of stakeholder interests haedtracted attentions in previousidies. Li et al.
(2012) identified the main stakeholdeoncerns in the planning amtésign of large public
infrastructure projects and investigated their differenbrigiies among the government,
public, pressure groups and affected vicinity. Zeng.4€2@al5)identified the keystakeholder
issues inmajor engineering projects which relate to foHilment of social responsibity.
Existing publications havenriched our understanding about stakeholdsues in MCPs.
Nonethelessthe evaluation and jaritization of issueimportance have relied heavibn the
subjective judgment of individual stakdtiers; while overlooking the interdependencies
between stakeholder issues and the propagating impacts prdgutieslissue network. A

such a rigorous mthod is in need tanalysestakeholder issue interdependencies and assess

their proliferating effects on MCP development

1.1.3 Why existing analysis methodsare inadequate for applicationin MCPs
MCPs arehighly uncertain, volatile and compler nature, theisstakeholér environment is

alsohighly complicatd. Thisrequiresa set of systematic methods and proceduresadyse
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the threeaspectof MCP stakeholder compleyi{mentioned in Section 1.1,23nd formulate
the appropriatemanagemenstrategies.In the pastdecades, resrchers have developed
variousstakeholder analysisiodels but they have sommethodological limitations which

confine their effectiveness in addressing MCP stakeholder coityplas explained below.

The @nventionastakeholder analysis modedaninclude threemgor types. The first typés
attribute-based stakeholder classificatioBtakeholder Salience Model is an attribbésed
classification method widelysedin the construction managemeintld (Mitchell et al.,
1997). Power, legitimacy and urgency are three key attributes formirasificationbasis.

By considering stakeholdgrossession ofhese attributes, project teams caategorize the
stakeholdersdetermine the degree of saliencedpan them and assess their impacts. This
model is timeefficient, butthe attribute assessment and classificagimtess igperception
driven and mayeasily lead tobias; for example,the same stakeholder may be put into
different classes by differenéspondentsThe second type isnpactprobability matricesIn

this kind of approach project teams assess stakeholder influences andttptiedir likely
behaviours bygroupingstakeholdergrom two dimensiongOlander and Landin, 2008)1)

the level thaa stakeholderan impact the project; and (&)e likelihood for this impact to
occur. This approachhas many variationssuch aspower/predictability or power/interest
matrices, and thstakeholdevestedinterest impact indexThelast typeis Stakeholder Circle
methodologyComparing with the abovgo types this modelis considerednoreholistic by
incorporating stakeholdervisualisation, engagement, and evaluation of communication
effectivenessnto the proces¢Bourne, 2005)It analyses stkeholders in a more structured
way by indicating the directions of stakeholder impacts to the project team, as well as the
scope and degree of impacts. Howetleis modelrelies heavily orthe dyadic relationships

between stakeholders and fo@abaniston in its assessmenlt is noted thatin reality,
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stakeholders aréenked bymultiple social interactionand embeddenh relationship networks.
This mode] building upontwo-way stakénolder relationships, atbusinadequate to address

stakeholder compxities in MCPs.

The above backgumd indicates that theonventionaktakeholder analysimethod are linear

and subjectivdor application in MCPsAdditionally, they havedisregareéd someimportant
aspects oMCP stakeholder complexitiesuch astakeholderelationshipsstakeholder issue
interdependencies, artde propagating impacts produced by these network systemshg.e.
stakeholder network and issue network); resulting in limited accuracy and effectiveness in
MCP stakeholder analysi#\ rigorous and innovative approach is in need to analysing and

addressing the high complexities of stakeholders in MCPs.

1.1.4 Why network perspectivehas the potential

The network perspective provides a way forward for analysing and addressing stakeholder
complities in MCPs. The network theory was firstly introduced in 1930s; this methodology
systematically analyses the relational structures of a definite set of acteisydlisng these
structures with sociographs and quantitatively deciphering the s@lptttern with network
indices fle Nooy et al., 2005). According to Wasserman and Faust (1994), the performance
and robustness of a network system are readily affected by the interconnected elements
within this system, as well as the ways that these eltnage linked together. As such, using
networktheory based approach for stakeholder analysis in MCPs can help to understand the
interactions of stakeholders, catmedeffect relationships between stakeholder issues, as

well as the resultant impacts bietlse on project delivery.
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To improve thdraditionalstakeholder analysis practi@network perspective can lagplied

to analyse twamportantaspects oMCP stakeholder complexitiesstakeholder interactions

and Gstakeholder issue interdependengi®$CP stakeholders arembeddedn relationship
networks, within which their values, expectations and behaviors emergethdtaefore vital

to analyse interactions and impactsstdkeholders from a network perspecti8eéakeholder

issue interdependerss is another key aspect to be analysed because issues emerging from a
MCP are interrelated. The presence and incidence of an issue can trigger the other issues to
occur, and affect their perceived importance ungepagatingeffects. The issues of MCP

are under direct, indirect or mutual impacts from each otl@verlooking these
interdependencies wikompromisethe accuracy and completeness of stakeholder impact
assessmenDespite of the abovehere are onlfimited research investigating stakehalde
relationships, issues interdependencies and their effects with a network perspective. The full
potential of using networkheory based approach for analysing and addressing stakeholder

complexities in MCPs is yet to be exploited.

1.1.5 Why a model is needed

Stakeholder analysis has been regarded an essential element of MCP management to
interpreting the complex stakeholder environment (Karlsen, 2002; Li et al., 2012; Olander

and Landin, 2008; Yang and Zou, 2014). Notwithstanding the recent growth of project
stakeholder analysis theories and practical approachespdhfermanceof stakeholder
management in MCPs has still been criticized as unsatisfactory (Pryke and Smyth, 2006). As
Rowlinsonet al.( 201 0) stated, Athe 1 ssue wéspad akeho
scant regar do; the study by Li et al . (2012)
failures resulting from insufficiently addressing their concerns and meeting their expectations

throughout the project Iltiondl stakgholderanatysisepracticet a i | €
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has put obstacles on project teams to fully identifying stakeholders and their issues, and
accurately evaluating their relationships and impacts. Besides, stakeholder analysis is more
complex in MCPs than in ordinary@ects, butsomepractitioners do not possess sufficient
skills and knowledge to undertake this tasie various methods available have led them to

confusion in practicéJepsen and Eskerod, 2009)

Apart from the above, Karlsen (2002) pointed out one emmason to explain the
unsatisfactory MCP stakeholder management retdiee lack of a systematic and holistic

model. The existing stakeholder management process models, in construction project context,
have been criticized as not entirely coherent amchél (Yang and Shen, 2014). As Karlsen
(2002) described, the process is fAcharacter.
2002). It isobviousthat, a fragmented and informal stakeholder management progess is

sufficient to address and manate complex stakeholder interfaces in mega developments.

As such a systematic and holistic model is in need of development for analysing and

managing stakeholder complexities in MCPs.

In this research, stakeholder analysis in MCPs is consideredoascess; comprising the
activities to identify stakeholders and their associated issues, analyse stakeholder
relationships and issue interdependencies, assess stakeholder and issue importance, and
develop stakeholder engagement and issue treatment ssatimyvards successful project
delivery. With the above background, this research aims to develop a systematic and holistic
model for stakeholder analysis and management in MCPs, specifically investigating
stakeholder interactions and stakeholddated ssue interdependencies from a network

perspective.
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1.2 Research am and objectives

This researclsystematically reviews previous studies on stakeholder management in MCPs.

In the scope of existing research, three knowledge gaps are identified as follows:

Gapl. Thefull potential of using network perspective to analyse and manage stake
relationships in MCPseeds to be further explored. gystematic approach t
analyse stakeholder interactions and assess stakeholder importance ihdd@et
to be devalped.

Gap 2 Most studies consider stakeholder issues as being indepeaddmyerlook the
origins of issues anthe interdependencies between issues. A systematic app
to analyse stakeholdeelated issue interdependencies and assessimpoetance
in MCPs has yet to be developed.

Gap 3 A systematic and holistic model for stakeholder analysis and management in
needs to be further developed. To enhance current MCP stakeholder manz

practice in Hong Kong, an application guidelofehe model is in need.

In the context of the above knowledge gaps, the maipgsition of this research:is
The development of a systematial holisticmodelfor MCP stakeholder analysis and
managementbuilding upon the network perspective, can contribute to the body of
knowledge in the construction stakeholder management domairmprovement in
the accuracy and effectiveness of MCP stakeholder analysis requiiesdkggation
of stakeholder interdions andstakeholderelated issue interdependencidsom a

network perspective.

Following the above research propositithe aim of this research: is
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To develop a systematic and holistic model for stakeholder analygisnanagement
in MCPs, specificdy investigating stakeholder interactions asthkeholderrelated

issue interdependenci&®m a network perspective.

To achieve the above aim, three objectives of this research are designed:

Objective 1. To develop and refine a social network approsrhanalysing stakeholdel
and their interactions in MCPs, and validate the proposed approach by
reaklife MCPs (corresponding to Gap 1).

Objective 2. To develop and refine a social network approach for analysing stakeh
related issues and thenterdependencies in MCPs, and validate the prop:
approach by using reéfe MCPs (corresponding to Gap 2).

Objective 3. To developand validate a systematic and holistic modeld its applicatior
guideline, building upon the network perspectifge stakeholder analysis ar

management in MCRsorresponding to Gap .3)

1.3  Anoverview of the research methodology

This research study is designed to accomplish the three objectives described in Section 1.2.

Figure 1.1 outlines the research design. Shisly is carried out in four phases.

10
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Phases and methods/techniques

Major outcomes

Phase 1
Litcrature review

review on existing

e on relevant topics

heories and practice of:
stakcholder analysis and Knowledge
nd (2) 2aps

SNA in construction management

|

Phasc 2
Development and validation of an
approach for analysing stakcholder
inlcractions

w, case studies,

vs, SNA

Literature

mnt

Limitations of the finalized
A finalized approach approach developed from
Phasc 2

Phase 3
Development and validation of an
approach for analysing stakcholder-
related issuc interdependencics

it cw, case studies,
interviews, SNA

A finalized approach

'

Phasc 4

Development and validation of a
social network model and its
application guidclinc

A hinalized model and its guidchine

Figure 1.1:An outline oftheresearctprocess and interim deliverables

Phase 1 is a literature review process. Previous studies on stakeholder management in MCPs
and SNA in the construction management field e@tamined. This process aims to observe
the current trends of these research topics, identify the knowledge gaps, and build a strong

theoretical foundation upon which the research study is based (refer to Chapter 2).

Phase 2 is the development, refinemamd validation process of a social network approach
for analysing stakeholders and their interactions in MCPs, based on findings from the
literature review and two case studies in Hong Kong (refer to Chapter 4 and 5). The case

studies in this phase involseseveral research methods and techniques for data collection and

11
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analysis, including literature review, chain referral sampling, interviews, and SNA. The
finalized approach is a major outcome of this phase. The findings from this phase also
revealed the eeds to identifying the sources of stakeholder issues, and analysing the

interdependencies between issues, leading to Phase 3.

Phase 3 is the development, refinement and validation process of a kéte@tk based
approach for analysing stakeholdetated issues and their interdependencies in MCPs (refer

to Chapter 6 and 7). The research flow and methods taken in Phase 3 are basically similar to
those of Phase 2. The findings are mainly based on the literature review and two case studies

in Hong Kong. Tle finalized approach smajor outcome of this phase.

By synthesizing findings from the empirical studies (Phase 2 and 3) and groundworks from
the literature review (Phase 1, 2 and 3), a social network model and its application guideline
for stakeholderanalysis and management in MCPs are developed. Phase 4 delivers the
synthesis, refinement and validation process of the model and guideline. The validation is
done by semstructured interviews and a feedback questionnaire survey with relevant experts

from the industry and academia.

1.4  Structure of the thesis

There are nine chapters in this thedike contents of each chapter are briefly described
below. Chapter lis an introduction to this research and thesis. It presents the research
background, identifiedknowledge gaps, research aim and objectives, an overview of the

research methods used, and the thesis structure.

12



Chapter I Introduction

Chapter 2is a literature reviewon stakeholder management in M€ It firstly describes

mega projects in general and MCPs, thegsentshe development of stakeholder theory and
stakeholder concept in MCP&fter the background, an overview of literature on stakeholder
management in MCPs is carried out, and three research gaps are subsequently identified. The
identified gaps reveal the potaitof using network perspective. Thuse thapter ends with

a discussion on the development of network theory, and an overview of network studies in

the construction project management field.

Chapter 3 discusses and justifies the research design and methods employed to accomplish
the research objectives presented in Chapter 1. This chapter firstly explores the nature of this
research study by scrutinizing ten considerations relating to res#esign; namely purpose

of the research, types of investigation, research setting, level of researcher interference, time
span, methodological approach, selection of data collection methods, sampling design,
guality of research, and ethical consideratidrige research methods selected for retrieving

knowledge in this study adescribed. The research process is explained in detail.

Chapter 4oresents social network approach for analysing stakeholders and their interactions
in MCPs, with an emphasis onet project information exchange relationships of stakeholders.
The chapter explains the rationale of the approach, SNA metrics applied, detailed procedures,

and the main principles for identifying and engaging the critical stakeholders.

Chapter Ss to illustrate the application of and validate the propasemalnetwork approach

(in Chapter 4) by using two reidle MCPs in Hong KongThe two case projects include a

major cultural building project and a largeale green building development. The major

13
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outcome of tle chapter is a finalised social network approach for analysing stakeholders and

their social interactions in MCPs.

Chapter 6 presents a social network approach for analysing staketedéded issues and
their interdependencies in MCPs.€lthapter explains the rationale of the approach, network
metrics and techniques applied, detailed procedures invaivad,principles for identifying

critical stakeholdes, associated issues and links;well as the immediate simulation process.

Chapter 7is to demonstrate the application of and validate the proposed network approach
(Chapter 6) by using two relife MCPs. The two case projects include a major public office
building development and a largeale reclamation work§he main outcome of échapter

is a finalised networktheory based approach for analysing stakehealelated issues and

their interdependencies in MCPs.

Chapter &resents a social network model for stakeholder analysis in MCPs for Hong Kong,
and an application guideline forgztical use of the model. The proposed model is developed
by consolidating the findings from Chapter 2, 4, 5, 6 an&ollowing these, the chapter
presents the results of model and application guideline validation by a number of relevant

experts and indsiry practitionersthrough facdo-face discussions and questionnaire.

Chapter 9s the final chapter of ththesis.lt summarizes the main research findings obtained
for fulfilling the research objectives, and describes how this work contributes tivumios
stakeholder management domaineThapter ends witAn explanation on the limitations of

research, and the recommendations for future research and practice.

14
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1.5 Chapter summary

This chapter is an introducticio the thesis. The main argument of the research is that, a
systematic and holistic model for MCP stakeholder analysis and managemikelig upon

the network perspective, can contribute to the body of knowledge in the construction
stakeholder managemetbmain.Analysing stakeholder interactions and stakeholdgated

issue interdependencies witie network perspective can improve thweerall effectiveress of

MCP stakeholder analysis practice.

This chapter introduces the background of research, fidgsntine research gaps, presents the

research aim and objectives, and briefly describes the research process and fethoeld.

chaper is a literature reviewhich serves as a theoretical foundation of this research study.
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Chapter 27 Literature Review

2.1  Introduction

This chapter presents a comprehensive review on stakeholder management studies in MCPs.
This chaptefirstly introducesthe background of mega projects in general si@Ps then
explainsthe development of stakeholder theory and stakeholder concept in MCPs. Following
these, an overview of previous studies relating to stakeholder management in M&#sds

out Throughthe review on existing publications in the defined scopegthesearch gaps are
identified for further investigation. Thee identified research gaps reveal the potential of
applyinga network perspective to analyg stakeholder relationships and stakeleo issue
interdependencies in MCPs. As such, this chapter finally discusses the development of
network theory, and provides an overview on netwsitkdiesin the construction project

management domain.

2.2  Background of mega construction projects and stakatider management

1.2.1 Mega projects in general

Mega project idescribél as a substantial capital project, of several billion dollars, which
requires concerted efforts from major participants in terms of resources, skills and expertise
(Flyvbjerg, 2007; Syked,990). There arearioustypes of mega projects, including transport
infrastructures, oil and gas extraction, defeand aerospace, water and dams, power supply
and urban development (Flyvbjerg, 2007; Gellert and Lynch, 2003). Research of mega
projects ha become an increasingly widespread interest in the engineering and project
management domains. The fast pace of mega project development can be attributed to the
advanced construction technology and rapid globalization. Table 2.1 summarises the
definitions, types and examples of mega projectega infrastructure projects and mega

construction projects some relevant literatures.
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Table 2.1: Definition, categorization and examples of mega projects, megaualast projects and mega construction projects

Researcher(s)

Definition

Mega project

Gellert and
Lynch (2003)

"Projects which transform landscapes rapidly, intentionally,
requireoordinated

profoundly in very visible ways, and
applications of captial and state power" (p.15).

Categorization Examples

Infrastructure  Ports, railroads, urban water systems
Extraction Minerals, oils, gas

Production Industrial tree plantations, manufacturing park

Consumption

Massive tourist installations, malls, them

parks, real estate developments

Flyvbjerg
(2007)

"The mostexpensive infrastructure projects that are built in
world today, typically at costs per project from around a hunc

million to several billion dollars” (p.578).

Transportation

San Francisc@akland Bay Bridge, the
Copenhagen metro, the Channel Tunr
Eurotunnel, Denver International Airport

Deferce and

the Pentagon spyatellite program, the

aerospace International Space Station, NASA spa
shuttle, theEurofighter military jet, the Astute
attack submarine

Information the FBI's Trilogy information system

technology

Urban the Quebec Olympic stadium, the Scotti

development

parliament building, the Millennium Dome, tF
Guggenheim  Museum Bilbao, thelraq
reconstruction effort

Water and
dams

India's Sardar Sarovar Dam, the Aninias
Plata water project

Oil and gas
extraction

Russia's Sakhalit oil and gas project,

Power supply

the Washington Public Power Supply Syste
Ontario's Pickeringuclear plant

Genus (1997)

Projects which "have the following characteristics: long lead ti
high capital intensity; large unit size; and dependence

specialized infrastructure" (p.169).

Water

Irrigation schemes

Aerospace

Space shuttle

Power supply

the development of nuclear energy

Skyes (1990)

"Any collaborative or capital project which requires knowled
skills or resources that exceed what is readily or conventior
available to the key participants" (p.159). The definitmmvers
both macreengineering projects and massive +gineering

projects.
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Researcher(s)

Definition

Categorization

Examples

Mega
infrastructure
projects

Salet et al. (2013)

"A loosely coherent accumulation of single elements frame

a singleunitary package" (p.1985).

Projects with a
primary
infrastructural
function and
organi®d as a single
project

the Regional Metro System in Naples

Project which serve:
as part of an
assemblage 0
different projects
under a multipurpose
development strategy

the Cultural Forum in Barcelona, tt
urban development projects of Erdber¢
Mais in Vienna

Transportation Highway and bridge construction, tran:
planning, transportation planning
Water Water resources, watesupply, water
. . _ . treatment
Projects which raisedifferent levels of contention amorn——
El-Gohary et al. ; . Mining
various stakeholders, and where stakeholder involvement -
(2006) : ; Solid waste
crucial factor of project success.
management
Hazardous waste
disposal
Land development
Projects which can be seen as large scale systems an Transportation Seaports, airports, mass rapid trar
characterized by being dimensionally large, being hun system, the network of expressways
Yeo (1995) activity centered, being capable of growth, and having strin¢ Utilities Electricity, water and gas utilities

multiparty control structure.

Telecommunication

telecommunication systems
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Researcher(s)

Definition

Categorization

Examples

Mega
construction
projects

Sun and Zhanc
(2011)

Projects which arédescribed as substantial investment (m Energetics, oil industry Undergroundcivil engineering projects

than 1 billion dollars), long schedule (over two years) pul
infrastructures, which usually have long life time of yars
and more, and generate multiple social impact, and investt
commissioned by governmisn (p.828).

industry plant construction

Zhai et al. (2009)

Construction projects which cost US$100 million or above,
are characterized by having "extreme complexity, substa
risks, long duration, a large number of participants .
extensive impacts on the community, economy, technolog
development and environment of the region or even the w
country" (p.99).

Municipal infrastructure

projects

Han et al. (2009)

Projects which cost US$1 billion or above, require duratior
more than five years, and are characterized by involving n
activities and complex procedures.

Transportation

Korea Train Express, the Chann
Tunnel, the Central Artery/Tunne
project in U\, the Oil Sands Projects i
Canada

Fiori and Kovaka
(2005)

"A construction project, or aggregate of such proje

Transportation,

Bridge, highway, skyscraper, urbe

characterized by: magnified cost, extreme complex Commercial/Residential riverbed developm#

increased risks, lofty ideals, and high visibility, in
combination that representa significant challenge to th
stakeholders, a significant impact to the community, and pu
the limits of construction experience" (p.3).

Urban redevelopment
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Mega projects are often initiated wigtsingle primary objective of serving human, economic

and societal needs (Jia et al., 2011). The huge size and high complexity of mega projects
bring aboutsomemajor challenges in theplanning andnanagement: (1) the involvement of
numerous stakeholdeamd vested interests resag in intricate stakeholdeinteractionsand

issue interdependencighus requiring integrated efforts in coordination to achieve project
goals (2) thedynamics and growing capacity leading to high project uncertainty (Yeo,,1995)
for example, cost and time uncertainties due to changing project scope; and (3) their
governance by a stringent muitile administrative structure leading to high public attent

and controversies (Yeo, 1995). The following section focuses on mega constructions.

1.2.2 MCPs

MCPs are massive investments of infrastructure, often initiated by the government, which
have long schedule, huge lifespan, extreme complexity and significaat sopacts (Sun

and Zhang, 2011). Salet et al. (2013) divided MR two major groups according to their
project function. The first group considers one new single project or an aggregate of projects
which are initiated to serve a primary infrastruatufunction. They comprise project
components of the same sector. For example, the Hong-KlomgatMacao Bridge involves
project components (bridge, highway, and tunnel) of a single sector, transportation. The
second group considers a combination of neeyegts, each serving different functions, but
integrated under the single umbrella of a strategic development plan. Kai Tak Development
in Hong Kong is an example where it comprises project components from the residential,
educational, and leisure sectok4CPs play three major roles in the strategic development of

a society: (1) satisfying human, economic and societal needs; (2) elevating a country's social
image; and (3) delivering leading international events (Jia et al., 2011). Notwithstanding the

signficance of mega project developments, many difficulties are encountered in their
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stakeholder management process. Rose and Manley (2010) indicated that late involvement of
major stakeholders and discrepancy in their relationship intentions were two meggdiva

drivers in aligning the work motivation of contractors and consultants. Emuze and
Smallwood (2011) revealed that in developing countries, the skills of public sector
departments in collaborating stakeholders were inadequate which consequentiynciegbr
project performance. lyer and Jha (2006) stated that the schedule performancesaoM@P

be significantly hindered due to conflctindecisiveness and inadequate coordination of

project stakeholders.

The definition of MCPs in the literature ws. Despite the different foci of these studies,
they generally define MGfas substantidhvestment, which armitiated and funded by the
government, to provide communal facilities essential for boosting economic growth as well
as enhancing the envinment and societal quality of lifdEVB, 2002;Zeng et al., 2015).
MCPs are characterized by being dimensionally huge and harreried (Yeo, 1995);
having extreme complexity, high risks and long lead time (Fiori and Kovaka, 2005);
involving multiple stakholders at different levels; and producing considerable impacts to the
society, economy and natural environment (Zhai et al., 2009). The cosCBfishuge
where the governments and researchers worldwide have accepted the range of US$500
million-1 billion as the cost threshold per project (FHA, 2005; Hu et al., 2015). Failures of
MCPs havebeen discussed in many studieshere the complexities of stakeholders,
stakeholder issues and their irtetiors are highlighted as major factors adding difficult@s t
MCP management (Olander and Landin, 200Bhe following section discusses the

development of stakeholder thecapnd the stakeholder concept in MCPs.
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1.2.3 The origin of stakeholder theory

The stakeholder theory was originated from strategic management3drmh@® the Stanford
Research Institutprimarily defined stakeholders as individuals whose existences are vital to
organiational survival (Freeman, 1984). Following its origin, the stakeholder notion
diverged into four key directions concernimgganistional studies:corporate planning
systems theorycorporate social responsibilitand organisational theory The stakeholder
concept was given wider recognition since Freeman (1984) elaborated on stakeholder
definition as any entities fAwho can affect
objecti veso SirategichMaragemdnta a Stakeholdapproach Thereafter,
scholars enriched the stakeholder theorgnhance its positiofror example, Donaldson and
Preston (1995) proposed three approaches to look into stakeholder theatgscfiptive

which explores stakeholder management processdamdiops methods; (dhstrumental

which investigates how stakeholder management influences the accomplishment of
organiational goals; and (3normative which considers moral guidelines to manage
stakeholdersFreeman (1984) proposed tbencepts of steholder dynamicsand Mitchell

et al. (1997)proposedstakeholder salience and the typologgllowing the advancement of
stakeholder theory, scholars have realized its potential to be implemented in other domains
including construction managemeriExtensve research effortshave been devotedn
managing project stakeholders in recent yearsparticularly stakeholder management in
MCPs A critical review of previous studies on stakeholder management in MCPs is

presented in Section 2.3.
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1.2.4 The concept of takeholder in MCPs

In project management context, the Project Managenmmestitute (PMI) (1996) describes
project st ak edviddald andogjaniatsons avhogre dctively involved in the
project, or whose interests may pesitively or negativel affected as aesult of project
executionorsuccessf ul p r o jthlascstudy,cPdbs pdéfimitiom iedoptedto | n

conceptualize stakeholders inORs.

MCPs comprise a wide range of stakeholders. Various methods are available to identify who
they are. Classifying stakeholders into groups is a commonly used approach to stakeholder
identification; while stakeholders' contractual relationships withptiogect, their degree of
engagement iprojectdecision making, and their position in project environment are some
broadlyused basis for stakeholder classificationMCPs(Nguyen et al., 2009). In the study

of Tuman (2006), project stakeholders include fawugs: (1)project championwho make

the project come into existence (e.g. project proponents, developers, financiers, and end
users); (2)project participants who have responsibilities in project planning, execution and
management; (3fommunity partiggants whose stakes are directly influenced by project
implementation (e.g. the local community and natural environment in the vicinity of project);
and (4)parasitic participants who bring about challenges or controversies even they do not
possess any ct interests in the project (e.g. the media and pressure groups). Based on
stakeholders' legal relationships with the project, Charkham (1992) and Li et al. (2012)
categorized MCP stakeholders into two types:iftg@rnal stakeholderswho are engaged
contractually with the client for the demand/supply of resources, services and/or end products
in project delivery (e.g. contractors, engineers, suppliers, consultants andezsy] and (2)
external stakeholdersvho do not have contractual relationships are collaborated in the

project as owning a stake (e.g. local community, environmentalists, public authorities). There
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are many other ways to classify stakeholders in MCPs, such as internal/external interests
(Huang and Kung, 2010), direct/indirect emovimental impacts (Darnall et al., 2010), as well

as the direction of stakeholder influesamn the project and its outcosméBourne, 2011).
Generally, MCP stakeholders includeublicly-funded project proponentcontractors
designersconsultantssuppliers and subcontractoysegulatory agenciedinancers media
environmentalists politicians local community the public end users and professional
institutions It is worth noting that this list does not aim to cover all stakeholder entities in
MCPs,but it provides initial insights on which stakeholder groups are to be focused in this

study.

2.3 Overview of previous studieson stakeholder management in MCPs

2.3.1 The review process

Paper retrieval

This critical review was undertaken by an intensive comparison ofrpeiewed journals of

the stakeholder management domain in MG®set ofsearch criteria were established for
paper retrieval. Firstly, only academic journals were selected for reviesonsideration of

their impact positions in the research community in terms of SCimago Journal Rank and H
index. Book reviewsindustry reportseditorials and papers in conference proceedings were
eliminated. This is to ensure that all retrieyaublicaions could be investigated using an
identical analytical construct in terms of research aims and methodologies. Three academic
databases: ISI web of knowledge, Scopus and ABI/INFORM complete, were searched for
relevant publications. Secondly, some keyvgowekre usedor literature searchThe search

rul e us e dhowadSepr(od s £ ak e(pRa riitpircoijpeacnt) AR (VA meogrante,n t

=]

maj or o, Acompl exo OR Al argeo) AND (Aconst

=]

engineering pmrojeacttd, OMRb ullbsaprbgswyareapplied ) .
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because they contain meanings alike but appear in different research disciplines and countries
(Feliu, 2012; Manwong and Ogunlana, 2006; Toor and Ogunlana, 20t0)dly, the scope

of publication sarch was scaled down to starting from 1997/1/1. This starting point was
selectedbecause the relevant publication appeared since 1997 (Genus, 1997), while earlier
studies were noanalysé specifically from the perspective of stakeholder management in
MCPs It is expected that, the statéthe-art of stakeholder management research in MCPs
could be clearly depicted by reviewing academic journals of this time 3paensure a
comprehensive literature search, some references from the initially retpapas were also
followed up.A total of 442 articles were retrieved. Despite the rigorous search rule, some
retrieved publications appear to be less relevant. Thereforthe subsequent step, this
review applied the filtering process previously adopted@ignder (2006) and Yang et al.
(2011b) in their literature reviews. This process comprised two stages. In the first stage,
publications which do not contain the abovementioned keywords in their titles and abstracts
were screened out. In the second staffer a brief review of the paper contentise less
relevant and irrelevant paperere excludedleaving a total ofL13 publications for further
analysis. The selected publications covered various perspectives of managing stakeholders in
MCPs, for examplestakeholder interests and influenstrategigsstakeholder participation,

as well aghe theories and practical approaches of handling stakelsddies in MCFs.

Statisticsof relevant publications

Figure 2.2 shows the annual number of publicatiordicating a sharply increasing research
interest since 2005. Thiswbe explained by the globally rising trend of MCBsd the real
life problems encounterddy MCP leaders and managardalancing and addressidg/erse

projectstakelolder claimgqLi et al., 2012).
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Figure 21: Number of relevant articles published yearly from 1997 to 2017

Table2.2 presents the distribigin of selected publications different journalsTwo journals,
International Journal of Project Managemaearid ConstructionManagement and Economjcs
have published the largest number of articles on stakeholder management in relation to MCPs;

counting 23% and 13% of the retrieved papers respectively.
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Table 2.2: Distribution of selected articles for review

Journal title Number of Percentage
selected (%)
papers

International Journal of Project Management 26 23

Construction Management and Economics 15 13

Journal of Construction Engineering and Management ASCE
Project Management Journal

Building Research anidformation

Automation in Construction

Engineering, Construction and Architectural Management
Facilities

Habitat International

Journal of Management in Engineering ASCE

Land Use Policy

Management Decision

ResearclhPolicy

AACE International Transactions

Architectural Engineering and Design Management
Architectural Science Review

Baltic Journal of Management

Building and Environment

Computeraided Civil and Infrastructure Engineering
Cities

Civil Engineering and Environmental Systems
Construction Economics and Building

Desalination

Disaster Prevention and Management

Ecological Economics

Engineering Management Journal

Environmental Impact AssessmdReview

European Journal of Environmental and Civil Engineering
European Journal of Industrial Engineering

International Journal of Construction Management
International Journal of Technology

Journal of Architectural Engineering

Journal of Civil Engineering and Management

Journal of Environmental Management

Journal of Facilities Management

Journal of Infrastructure Systems

Journal of Transport Geography

Journal of Urban Planning and Development ASCE
Journal of Water Resources Planning and Management ASCE
KSCE Journal of Civil Engineering

Proceedings of the Institution of Civil Engineers Civil Engineering
Proceedings of the Institution of Civil Engineers Municipal Engine
Researclin Transportation Economics
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Scandinavian Journal of Management 1 1
Structural Survey 1 1
Supply Chain Managemeanh International Journal 1 1
Sustainability 1 1
Sustainable Development 1 1
Systems Research and Behavioral Science 1 1
Transportation Research Part A Policy and Practice 1 1
Technological and Economic Development of Economy 1 1
The TQM Magazine 1 1
Total 113 100

Regarding their geographical jurisdictiod8% of the selected articleexamined a single
domestic market. Thisould be attributed to the variances of social, cultural and economic
systems of diffeent countries (Hofstede, 199Iherefore,MCP stakeholder management
practice is sulgct to the national or regionabntext ofthe project;andto certain extent,
generéizing findings across nationdlordersmay producelimited practical implications.
Among these studies, the majgrinvestigated the markets é&ia (%5%), Europe (3%) and
America (1%). In addition,13% of thearticles were condered multicountry sincemulti-
naional MCPs or stakeholdeorganistions were theirsubject of study, and9% were
unspecified in terms of countryable 2.3 presents tlustributionof selected publicatianby

geographical jurisdiain.
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Table 2.3: Distribution of selected articles by geographical jurisdiction

Geographical jurisdiction No. of papers Percentage (%)
Asia 28 25
Europe 26 23
America 11 10
Australia 8 7
Africa 3 3
The middle east 1 1
Multi-country 15 13
Unspecified 21 19

Total 113 100

Content analysis

Content analysis, a structured and systematic technaj@@mpressing many words of text

into fewer content categories baswagladapted ex pl i
to identify the key research themas this literaturereview. Content analysisan facilitate
researchex to examine huge amount of textual data iroaganigd manner, to identify the

focus of subject matter, and to observe emerging patterns in literatures (Elo ars,Kyng

2008; Krippendorff, 2004; Weber, 1990). Tkeshniquewas applied by Laplume et al. (2008)

in their review of stakeholder thearglated publicationsvhere they discoveresbmemajor

research themes by coding and analysis using an inductively destebnp standardized

codebook. Laplume et al.'s (2008) codebook was adaptkdsed in this critical review.

2.3.2 The current status

By content analysist is observed thastakeholder managemea®search in relation to MGP
is categorized under four major themes, namelysthakeholder management proceé?)
stakeholderanalysis methods(3) stakeholderissues and influence strategieand (4)
stakeholderelationships Sane articles discussed more thame identified theme thuhey
are classified according to thmain research interest examinedthe papersTable 2.4

presentghe distribution of publiations by period and identifiegsearch themes. It indieast
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t hat scholars have given dbhes |emrdti raftlt eend o
but made relativelyeven research efforts on the other three identified thelnssnotabé

that the research interest éns t a k erdlatidngthiper h a s b eapidly sinde 2006 g

One limitation is thatunderthelimited search scope, the selecpedblications may not cer

all relevant studies of thidomain, butthey can reflectits overall developmenandresearch

trend.

Table 2.4: Distribution of selected articles by period and identified research themes

Period (Year)

;isrs:rh 1097 200 2006 201% 2014  Total Per(c(;;“age
2000 2005 2010 2013 2017 0

Stakeholder

management 3 4 13 8 2 30 27%
process

Stakeholder

analysis 2 5 8 3 11 29 26%
methods

Stakeholder

issues and

influence

strategies

Stakeholder

relationships

2 0 7 6 6 21 19%

1 13 10 9 33 29%

Total 7 10 41 27 28 113 100%

2.3.2.1Stakeholder management process

The procedureandprocessof MCP stakeholder managemdrave beemvidely dscussed in

literatures (EFGohary et al., 2006; Jepsen and Eskefif)9) The main purpose dfiCP
stakeholder managemeistto gain stakeholdesupport in projectlevelopmentindto make

project activitiesii ssue dr i venhorladehrerd rtihvaenn 2800)aJiceer g e a s
achieve thiseducation, communicatiomitigation and compensation &amur key activities

that the project team should etnuously undertakén the entire stakeholder management

process (Jerggas et al., 2000). The sstep stakeholder managememgrocess model
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establisled by Karlsen (2002) is arfwr model frequently cited in cotrsiction and project
managemeniterature (Aaltonen, 2011}epsen and Eskerod, 2009; Yaaial., 2009). These
steps includalefining objectives, resourcesd operational details; idéiying stakeholders;
evaluatingther interests and impagctseporting evaluation result§prmulating stakeholder
managiement strategies; and monitg effectiveness. Summarigirtheseprevious studies
stakeholderidentification stakeholder arlgsis, strategy developmenand performance
control appear to be four essential stages in the MEReholder management process
However, the existing stakeholder managemeptocess models of MGPare notentirely
consistentThe performance of MCP stakeholder managenseatiticized & unsatiactory
(Pryke and Smyth, 2006jts process isic har act er i zyedarmhd cpondlanad
(Karlsen, 2002), but thefragmented and inforrhgrocessis insufficient to manage the
complicated intrfacesn mega developmentés such there isan a&nowledged need for a
complete,systematic and formatakeholder managemeptocess model for application in

MCPs(Yang et al., 2011b).

Some scholars focus @patial dynamics oMCP stakeholder management proce3satial
distancehas beeronsideed as asignificant factor of stakehodu interactiorand influencen

some stakeholdeesearclof the business anecologicaldomain (Driscoll ad Starik, 2004;

Hein et al., 2006). Thisoncept has been applied in tantext of infrastructurel@nning,for
example Doom et al. (2013) examinetie link betweerspatial dynamics and stakeder
impacs in seaport planningnd developmenStakeholder structure andt@énests vary with

their spatialdistance from the project, with stakeholders gariaghersaliencewhenthey
become geographically closer to the project (Dooms et al., 2013). This concept of spatial
dynamicscan beusefulin MCPs with transnational involvement. The interests and actions of

stakeholders at different spatial scales afliénced by locational factofike local culture,
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media, political systems and regulations. Disregarding the spatial dimensitCih
stakeholder management may lgadincomplete stakeholder boundaries and unexpected

negative effects on project executio

Some literature pay more attention to thestakeholder managememtocessof early project
phases. For examplsgrutinizing alternative solutions and communicating project values are
found to be crucial when managing stakeholdgrghe planning stag@®landerand Landin,
2008). The processf integrating council stakeholders during project planning, inception and
design phasesvere also investigated (Heywood an8mith, 2006). However, MCGPare
characterized by long lifecycles andmplicatedinterfaces (Chou and Yang, 2012), placing
focus solely on thetakeholder managemenmtocess of earlprojectphases is insufficient to
addressstakeholder claims in complé®CP environments. Fully illustrating thetakeholder

managementrocess at every stage afptne entirdMCP lifecycle is needed.

2.3.2.2Stakeholder analysis methods

Stakeholder analysis in MG a processf interpretingthe project stakeholder environment,

which refers toa project settingomposing ofi a drdanistions, and relationships between

t hem, t hat can affect or b e aMaroescstalkelibldeby t he
analysis methodsave beemleveloped in previous studies and they serve tiaga purposes:
stakeholderdentification classificaion and assessmeniMitchell et al. (1997) established
stakeholder salience model to determine the classes of stakeholders based on their possession
of one, two or all the three attributgsower, legitimacy and urgency.hiB classification

system can ga@ge the amount of attention that projéeam should givewhen addressing
stakeholder needs (Mitchell et al., 1997). Another classificatiethodconsiders stakeholder

attitude towards a project by distinguishing whether a stakeholder is an advocatersapdv
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of the project in five levelsiacti ve oppositiono, Apassive

C

Apassive supporto and dacti ve snetippgoanhelp ( Mc EI

determiningthe direction of stakeholder influersoen MCP decision naking (Olander, 2007),
but classifying stakeholders is onpart of the identification processlit helpsdistinguishing
stakeholders in general case, yet of little helguantitativelyassessing their actual impacts

on MCP development.

Bourne (2005) developed tistakeholde Circle methodologywhich offers a systematic and
effectivemeans oWisualigng the project stakeholder community and pictytheir patters

of influences. Nonetheless, a weakness ofrttéthodis lacking theindication of stakeholder
attitudes 1 it shows the directiomof stakeholder forces towards project tedoat does not
reflect whether they perceive the project positively or negatively (Nguyen et al., 2009).
Olander (2007-eveloped the stakeholder impactlén toquantitativédy assess stakeholder
influencesby integrating: (1) Mitchell et al.'s (1997) stakeholder attributes; (2) Bourne and
Walker's (2005) stakeholder vested intefagtiact index; and (3) McElroy and Mills's (2000)
stakeholder position towasdhe projectThis method is said to b@mprehensivéecauset
considergshe nature, probability, intensitgf stakeholder influencess well asstakeholder
attitudes. Based on Olander's (2007) stakeholder impact index, Nguyen et al. (2009) propose
a gmilar methodto evaluatestakeholder influensebut incorporating one more variable
stakeholder knowledge. They emphasize ithportanceof this variableby stating that
stakeholders with inadequate project knowledge can only exert limited inflevereif they

have the power and, in addition, stakehold=s bemore influential if they gain concrete

project information instead of relying on rumours and anecdotes.
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It can be seen that, tladovetraditional stakeholder analysis methods categorize stakeholders
and evaluatetheir impacs based on individual attributes, attitudes, roles and predictability.
However, for application in MC3? these methods are constrained by cognitive limitation of
projectteammembersand incomplete stakeholder boundaay the project grows in size and
complexity (Yang et al., 2009). A social network approach can comprehend the stakeholder
environment by casideringthe interactions among multiple stakeholders andsthectural
characteristics of stakeholder netws(Rowley, 1997). SNA was built upon the assumptions

that network members are interdependent and their behaviours are confined by relationship

patternswithin the network structusgthus it isa usefuwayt o exami ne t he HAsi

infl uence of mul t i pl ecaststheadoreebpondidge nespanaada n d
managemenstrategies (Rowley, 1997Analysingprojectstakeholdersvith SNA bring two

major benefits(1) the quantitativediagnosisof relational ties and overall network structure
provides more rigor analysis of stakeholder imgaand (2), it enableghe visualisation of
complex and abstract stalatier relationships using soegramsin different project stages
(Chinowsky et al., 2008Recent takeholderesearchin the construction managemeield

is increasingly applying SNA, as every construction project is eventually a network of social
interactiors and collaboration (Chinesky et al., 2008). For example, Yang et al. (2011a)
examined stakeholder influence relationshiph SNA in a small school building project;
andLienert et al. (2013analysé, using SNA,how stakeholdecollaboration and decisien

makingrelationships cainfluencetheir priorities of interests in a water infrastructure project.

The existing stakeholder analysis methods, together with their streargthgeaknesses, are
summarized above. Stakeholder analysis is more complex in MCPs than in opdojacys
However, many practitioners do not possess sufficient skills and knowledge to undertake

MCP stakeholder analysis (Jepsen and Eskerod, 28@0&)e various methods available can
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lead projecteaders and manages confusion in practicelhere isa need to understaride
features of stakeholder management in MCPs, the current stakeholder analysis methods and

their pros and cons; and to devebopuitable approach for speciéipplicationin MCPs.

2.3.2.3Stakeholder issues and influence strategies

Conflicts often arise in the development of M&ZRIe to the diverse interests, perceptions and
expectations of the numerous stakeholders. Li et al. (2012) consolidated a list of seventeen
stakeholderissues in public infrastructure and construction projects; rthiesues are
multidimensional such asimproving international reputation, maintaining construction
sustainability and enhancing infrastructural facilities in the society. In many cases,
stakeholders seek to prevent their vested intefemh being jeoparded; consequently, an

issue that is very important to one stakeholder group may be in the lowest priority of other
groups. The different priorities that major stakeholder groups placed ormsthes have been
investigated in an infrastructure project iHong Kong The findings revealed that the
government emphasizes potential economic benefitsateeby thedevelopmentwhile the
community focuses on sustainable land use, pressure groups are concerned with maintaining
ecological and environmental saistability, andthe projectaffected groups mainly consider

tangible compensation (Li et al., 2012).

To satisfy individual vested interests, stakeholders often apply gtateinfluenceproject
decisionmaking in a waymatchingtheir specific objectigs. Understanding these strategies

can helpprojectteansto forecasts t a k e hlikely hehavisubsand managthe stakeholder
environment more systematically (Frooman, 1999). Aaltonen et al. (2008) ielhssght

influencing strategies that stakehalde adop't during project exec

Acredibility buildingbo, Adirection actiono,

35



Chapter 2 Literature Review

escal ationo, Adirect withhol dithegrightstratedy, fii ndi

stakeholders caraisethe attention of project manageossatisfying their claims and thereby
influencing project outomes. They further suggested that stakeholder influencing strategies
are dynamic over the entire project lifecycle as stakeholders take differeramdlastions to

cope with the changing project environrhéfaltonen and Kujala, 2010). Instead of taking

the stakeholder perspective, influencing strategies have been investigated from the viewpoint
of focal organistion who takesa leading role in projecimplementation.Regarding the
responses of core project team to stakeholder claimg, ¢ st r at egi es ar e |
Acompr omi seo, Afavoi danceo, Adi smissal 6 and
limitation of these stud® is that their basis is builuponthe dyadic interactiabetween
projectteamand individual stakeholderbut overlookingstakeholder interrelationships and

their resultantmpacts orshaping these influencing strategies (Aaltonen and Sivonen, 2009).

2.3.2.4Stakeholderrelationships

Many studies have contributed tmnceptualizing and understanditige various types of
stakeholder relationships in MCRsg.trust, commitment, communication, conflict, coalition
and cooperation. Pinto et al. (2009) conceptualise thkiads of trusting stakeholder
relationships in MCPs and examine thiportancefrom the perspectives aflients and
contractors Khalfan et al. (2007) identify project size and complexity as two influential
factors affecting the strength of #ting stakeblder relationshipsgoncluding that MCPs
require more time and efforts in trust building than ordinary sized prpjeetause they
involve complex interfaces betweenultiple stakeholder organisations aspkcialised trades.
Leung et al. (2004) conceptise three forms of goal commitment from projstakeholders;
their results indicating that affective, instead of continuous commitmengntenceproject

performance and stakeholder satisfaction in MCPs. Through an inavd#ysurvey, Leung
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et al. (DO5) suggest that a moderate degree of conflict can increase stakeholder satisfaction
of project performancendprojectteamshould adopt proper strategimsstimulateconflicts

at the goal establishment stage and maintain conflicts at an optimal leaetalde et al.

(2013) examinethe different perceptions and roles of informal stakeholder communications

in different project contexts of developed and developing countries. Their findings indicate
that informal communication in developed countries ¢elp to generate shared values and
maintain good contractuatakeholderelationshipsputit only serves as a management tool

to accelerate administrative procedures and reduce bureaucratic obstacles in developing

countries.

MCPs require active participation and strong collaboration among key project stakeholders
(Rose and Manley, 2010). Adversarial stakeholder relationships weaken collaborations and
are likely to result in poor project performance. Significant research asdesmducted to
establish measures for promoting and improving MCP stakeholder relationships (Feliu, 2012,
Rowlinson and Cheung, 2008). For example, Karlsen et al. (2008) stiygesstrategies for

trust building in large public cultural building project.g.open and bona fide information
sharing, creatingnformal stakeholder relationships, and early and clear comntiaricaf

project responsibilitiesin a crossountry railvay project, Genus (1997) investigate the
drawbacks of early centralised dgon making on stakeholder collaboration, and recommend

a flexible and incremental participatory appro&zheducing stakeholder conflicts. Heywood

and Smith (2006) promote early stakeholder involvement by exploring its benetfitsgia
project delivery, such aspositive project image, greater political support, minimisation of
community resistance and higher stakeholder satisfactions. To achieve these benefits, Valdes
Vasquez and Klotz (2013) suggest some methods to enacogirddCP stakeholder

participaton, such asearly identification of stakeholder expectations, clear communication of
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project benefits and constraints to stakeholders, and increasing public transparency in project
planning and design processes. Some studiegmuag attention to public paicipation in

MCPs. Ng et al. (2013) create a conceptual framework to promote public engagement by
transferring decisiomaking power to the public, and encouraging public inpuilanning

stage. Manowong and Ogunlana (2006) indicate the unsatisfactdigrmpance of public
hearing exercise in MCPs and recommengrovemenimeasurese.g.increasing flexibility

in the hearing procedures, simplifying technical information before dissemination to the

public, and providinghe public withopen access to theearing results.

To date, existing research has largely focused on concepigalisd promotig the various
stakeholder relationships involved, lthis isnot adequate to manage #dremecomplexty

of stakeholder relationships in MCR&s Yang et al(2009) note, the dynamic and intricate
nature of project stakeholder relationshigas affecthow stakeholders perceivieehaveand
create valueconcerningthe project The patterning and characteristics of these relationship
structures can also affectwceffective the stakeholders are to be engatdPs involve
largeandcomplexstakeholderelationship networksThis necessitatsa systematic approach

to accurately and objectively analysitige networkstructures and their associated impact
projectmanagement and implementatidtrappears that, a structured and holistic approach to
analysing stakeholder relationship networks in MCPs is still in need of developmgherF

studies are needed to bridge thyip.

2.3.3 Research gaps
The prewous section presents an overview of existing stakeholder management research
relating toMCPs. With the above background, several areas have emergethgs need

of further researchasillustrated in Figure 2.3 and explained in the following disaussi
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Current Status

1. Existing process models are fragmented,
spontaneous, and not entirely consistent

2. Emphasizing stakeholder management
activities of early project stages

3. Many practitioners do not possess
sufficient knowledge to undertake MCP
stakeholder management; the various models
lead them to confusion in practice

Resear ch Topics

.| Stakeholder management

Directionsfor Future
Research

A structured, holistic but flexible
stakeholder analysis and

Research Gaps | dentified
for this Study

. |analysis and management in MCPs

process

1. Traditional methods emphasize individual
stakeholder attributes, attitudes, roles and
predictability

2. Traditional methods, when applied in
MCPs, are constrained by cognitive limitation
and incomplete stakeholder boundary

3. The use of network perspective for MCP
stakeholder analysisis not yet fully explored

Stakeholder analysis

—» management model, which can be

adapted for use in different MCP
phases, isin need

1. The network perspective offersa
way forward to assess stakeholders,
issues and their actual impacts on

methods

1. Previous studies are built upon the dyadic
interactions between core project team and
individual stakeholders

2. Overlooking stakeholder
interrelationships, issue interdependencies,
and their implications on shaping
stakeholder influencing strategies

Stakeholder issuesand
influence strategies

MCP devel opment
2. A need to explore full potentia of
its application

A need to analyse stakeholder-
related issues, issue

1. Previous studies focus on conceptualizing
and promoting the various kinds of
stakeholder relationshipsin MCPs

2. Overlooking the relationship networks of
stakeholders and issues, and their
implications on MCP development

Stakeholder relationships

interdependencies and their
propagating effectsin MCPs

"|2. To develop an application

1. To develop ahalistic and
systematic model for stakeholder

guideline for practical application
of the model

A need to analyse the social

» interactions of stakeholders and their

implicationsin MCPs

4

To develop anetwork approach for
analysing stakeholder-related issue
interdependenciesin MCPs

A4

To develop a network approach for

analysing stakeholder relationships
in MCPs

Figure 22: Current status and future directions of stakeholder management studies
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2.3.3.1Need to analyse stakeholder relationshipsom network perspective

Stakeholders in a MCP are connected across organisational and funicticheisby various
interactions, such as power and influence, communication, information exchange, and
knowledge sharingGhinowsky et al., 2008Meese and McMahon, 2012%takeholder®

roles, values, expectations and behaviours emanate from their relational structures; besides,
these structural patterning can affect the way that stakeholders are engagjeafluencing

each other Analysing the relationships of stakeholders and thmipactsthrough these
relationship networks carenhance stakeholder communication, realisatiorf actual

stakeholder needs, apdbject decision making.

Despitethe above, existing MCP stakeholder analysis methods have overlooked stakeholder
relationship etworks and their implications on project development. As noted in the review,
current methods have paigo muchemphasis on individual stakeholder attributes, as well as
the twoway interactions between core project team and stakeholders. Taking a gievila

to Jergeas et al. (20QMssessing individuatakeholder attributes and saliens@o longer
adequate to cope with the extreme stakeholder complexity in MfiPan examination of
Ahow v ardatecin stakehotder relat®orh i woslld help(Myllykangas et al., 2010).
SomeresearcherBavetaken a network perspective in their stakeholder management studies
(Rowley, 1997; Yag et al., 2009); buthe size of projestand their stakeholder relationship
networks were quite small, and their inveatigns were confined to early project stages.
appears that, empirical studieghich take a network perspective to analyse stakeholder
interactions in MCPs, have been lackingstAuctured approach tapturing, interpreting and
managing stakeholder relationship networks is also in need of development, for application in
MCPs. Bridging these gaps will hgfpoject team irunderstanding the underlying causes and

consequences of stakeholder behavioumntifying the critical and undeengagedproject
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stakeholders, monitoring their network dynamics, formulatappropriate management

strategies; and ultimately improving MCP performance.

2.3.3.2Need to analyse stakeholder issurterdependenciefrom network perspective

Based on previous research, thisstadg ncept ual i z e ssindCPsa .,k edotl elred s
the idea and develops a definition of this tes. mentioned abovestakeholders arany
individuals or groups wHhheselsdkes ean lze fagosirablylore 6 i n
unfavourably affected due to the project, and the stakeholders would try to influence project
executionor decision makingso as to prevent their stakes from bgegpardized (Olander

and Landin, 2005). As such, tlegidydefines stakeholdessuesin MCPsasthe concerns or
vested interests of stakeholders iM&P, which could be positively or negatively affected
due to project execution or completi@in et al., 2012; PMI, 1996). They are the interests that

a stakeholdestrives to safeguard by increasing its salience level in the eyes of other powerful
stakeholders and influencing their decision making. They are also important considerations of
a stakeholder whenever it makes decisions or takes actiondVi@Ra Previousstudies
classified stakeholdessues into different groups such as: cost, time, safety, relationships,
social, environmental, and economics (Guo et al., 2013); investment, resources allocation,
responsibility, and coordination (Zeng et al., 2015); sysparformance, environmental,
safety, social, economic, political, and travel-@hary et al., 2006); time, cost, quality,
technical, safety, and disputes (Toor and Ogunlana, 2010); also social, economic,
environmental, technical, and institutional (Takasgi et al., 2011). In fact, there is no
universal categorization of stakeholdssues, yet thisstudyattempts to classify stakeholder
issues in MCPs into thirteen types, namelgost (project cost control)economic(indirect

cost andbenefits due to asciated economic activitiesgnvironmental(environmental

protection); ethical (e.g. corporate reputation)jegal (legislation compliance and
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enforcement);organisational (e.g. organistional members, structures and relationships);
political (e.g. politcal interference)procurement and contractuge.g. labor productity

and resources allocationyjuality (e.g. quality standardsnd tests);safety (occupational
health and safety)gocial (social and cultural issuedgchnologcal (technological systes)
processes and diversity); atidche (project time managementj.is worth noting that this list

does not intend to cover all stakeholder issues in MCPs, but it gives initial insights on which

types of issues are to be focused in this study.

Stakeholderssues are often multidimensional and conflicingcestakeholder backgrounds,
expectations and objectives are diver&esides stakeholderissues in a MCP are
interdependenit the occurrence adin issuecanresult inthe incidence ofother relatenes.
The interactiors and propagating effects of stakeholdsues can increase uncertainties in
stakeholders' behaviours apibjectdecision making. When thssues and issue intexctiors
are not properly addressed, they can become the causes or coossqaérnvarious
challenges and problems confronted by stakeholders in project implemerEtonso, the
existing stakeholder analysis methods have overlooked issueepésdencies and ihe
propagating effecté they have perceived stakeholder issuedaing isolated and stationary
in vacuum. Tis limitation may compromise the accuraapd completenessf stakeholder
analysis; resulting in misalignment between stakeholder needs angject objectives,
uninformed project decision making, and poor stakadr satisfaction on MCP performance.
As such, a network perspectivie needed toexamine stakeholder issues and issue
interdependencies in MCPs. This will help depicting the canskeffect relationships
among stakeholder issuadentifying the key isses and interactions, as well as developing

the right response and management strategies.

42



Chapter 2 Literature Review

2.3.3.3Need to develop a holistiecnodel

As discussed in the overview, many researchers acknowledged the importance of continuous
stakeholder management in the entire prdjéecycle, and have established framewoaits

the project stakeholder management prodéskerod and Jepsen, 2013; Huemann and Zuchi,
2014; Trentim, 203). Notwithstandingheir research effortempirical studies illustrating
completestakeholder management procasgvery stage ' MCP appears to be inadequate;
and the recenstudieshas placed much attention amanaging stakeholderms early project
phases. Thisay be attributed to thelativelyhigher uncertaintieandchangeality in early
MCP phaseswhich allow greater flexibilityto incorporting stakeholdeissues into project
requirementsConsejuently, many empirical studiggmve focused on discussinglseholder
analysis toolkitandmanagementmeasure$or apgication in the briefing, planing or design

stages of MCPR(Doloi, 2011; Lienert et al., 201¥,aldesVasquez and Klotz, 2013).

A typical MCPcomprisesnanystagesincluding feasibility study, safetand environmental
impact assessemt, project appraisal, profe@lternative identification, appktion for
government approvalslesign, tendering, constructiomandover, operation and meinance

(van Marrewijk, 2007) Every project phasenvolves specific objectives, various activities

and complexnterfaces in btween; besideshé compositionissues, and relationship patterns

of stakeholders are dynamés a project proceed8Vindsor, 2010)As such,a holisticand
flexible stakeholder analysis and management model, which can be adapted for application in
different MCP phases, is in needlso, gplication gudeline of the model carbe developed

to, firstly, support its practical use by industry practitioners; and secondly, to enhance the

overall effectiveness of MCP stakeholder management practice inktonmgy
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2.3.3.4Summary of the findings in the overview

As noted abovesurrentstakeholder analysis methods applied in MCP research emphasise the
assessment of individual stakeholder attributes and the dydadractiors between project

team and stakeholdera/hile overlooking the interrelationships betwestakeholders, the
interdependencies among stakeholder issues, as well as the impacts on MCP development
through these relationship network&hen applying in mega developments, these methods

are also constraindeby cognitive limitation of human and incomplete stakeholder boundary,

as the project increases in size and complexity. To bridge these gaps, it is necessary to take a
step beyond traditional stakeholder analygproachs. This calls for a systematic ohal to
completely identifying all stakeholdeasd their associated issuebjectivelyand accurately
analysingstakeholder interactions and issue interdependencies; interpreting their implications
on project development and formulating appropriate manage strategies, for application

in MCPs.The retworktheory base@nalysis method offera way forward. The next section
discusses the development of network theory and provides an overview on network studies in

the construction project management field.

2.4 Network-theory based analysis

Evolving from the network theory, network analysis is a quantitative tool to identify the
interdependencies between a group of elementsamaagsethe features and implications of
these relational fabrics, by integrating mathematical and computational applications (Dogan
et al., 20B). As defined by Wasserman and Faust (1994), elements (nodes) of a system can
be joined by different kinds of relationships (links) (e.g. influence or resources sharing) in
various manners (e.g. directly or indirectly in a loop), forming unique netwanktstes.

This method accentuates network and relational measures instead of the elements' individual

attributes, due to the conception that: (1) the existence of an element can influence the
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presence of other interrelated elements in the same systen®)ahd §ystem's strength and

behaviours can be readily affected by how its elements are interconnected (Fang et al., 2012).

Following its earlier use in sociometry (Moreno, 1960), network analysis has been applied in
other research domains including coustion and engineering management. These studies
can be broadly divided into two types. The first type primaiplyss interpersonal, intra

or interorganistional ties in project contextspnsidering human actors as nodal elements of
the network Pryke's study (2004) has been regarded ggdureaking as it explored the
feasibility of network analysisn interpretingconstruction project cditions, and proposed a
network perspective to understand retatships between project paigtiants. Another
pioneering sidy is the work of Chinowsky etl. (2008).They recogized the importance of
projectnetwork and developedsacial network model to improyaowledge sharing, as the
bediock of achieving effective teaand project performance recent yearsyetwork studies

of this type have extended to cover more topics, sucthesnvestigation of command
transmission (Lin, 204), spatial proximity between construction trades (Wambeke et al.,
2012),online stakeholder discussions (Williams et al., 201&keholder relationships and
their effecs on project social sustainability outcam@&Imahmoud and Dolgi2015), and
integrating network analysis with jolie-be-done tool to increase team performance (Solis et
al., 2013). These studies show the capghiftnetwork analysis for interpretirgjakeholder
relationships to improveonstructionproject performanceHowever, the potential of using
this network perspective in analysing stakeholder interactions of MCPs aninhizations

on MCP managemenhas not yet been thoroughly explored systematic and holistic

approach for the said purpose is also in need of development.
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The second type of netwosktudies in the construction amagineering fieldconsiders e
interconnected but nehumanobjects in a project as nodl elementsand analyse their
interdependenciesEusgeld et la (2009) and Sen et al. (2003)udied the underlying
networks @ infrastructure systems (powéransmission and railway systemsspectively),
their vulnerability and stuctural propertiesby taking power/railway stations asdes and
power/railway lines btween stations as links. Zhaagal. (2015) investigated the salce
and protection arrangemeot railway infrastructure bynodelling the network of their train
staions (nodes) and railway linesnks) according to the strengtii passenger flow. Fang et
al. (2012)analysé the risk networkn a large engineering project tdentify the key risks
and riskinteractions affecting the pject objectives. They surveyadembers of the risk
manayement process to determine fire@ject risks (nodes) and theifluence relationships
(links). Yang et al. (2016g&xamined stakeholdeelated risks (nodes) and their relationships
in green buildings projects in Australia and &hito explore the differences of their green
building practice. Similarly, Li et al. (2016) identified the key schedule risks in prefabrication
housing production byanalysingtheir networks in supply chaifmmhese studieshow the
methoddogical viability of networktheory based analysis in exploring relational structures
of interrelated norhuman objects, andiving insights into the cerdl network components.
However,the potential of using thisetwork perspective in analysirsiakeholdeissues and
issue interdependencie$ MCPs has not yet been thorougklyplored; a structured approach

for the said purpose seems to be lacking.

2.5 Chapter summary
This chapter provides a comprehensive review on stakeholder management research in MCPs.
This chapter begins with a background description of mega projects in general and MCPs,

followed by an explanation on the development of stakeholder theory and $tdgkeho
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concept in MCPs. After these, an overview of existing publications relating to stakeholder

management in MCPs is undertaken.

The stakeholder theory was originated from strategic management in 1963. In view of the
globally rising trend of mega projeaevelopments butan unsatisfactory stakeholder
management record, researchers Haaenshowng a growinginterest on MCP stakeholder
management in the past decades. Stakeholders in a MCP are individuals or groups who have
an O0i s s uogedwhilat htehsee pdi s s u e s andwested interbsthatcoul onc e r |
be positively or negatively affectduly the project. Existing publications about stakeholder
management in MCPs are systematically reviewed in this chapter, serving as a theoretical

foundaton of the research.

Through an overview of previous studies on stakeholder management in MCPs, a conclusion
can be drawii a systematic model, to be huipon the network perspectivigir completely
identifying project stakeholders and their issues,lysiag stakeholder interactions and issue
interdependencies, interpreting their implications on project development, and formulating
corresponding management strategissin need of development for application in MCPs
This cancontribute to the currertody of knowledgeand helpimproving the accuracy and
effectiveness of MCP stakeholder analysisllowing the review, an overview on network
studies in the construction project management field is also conducted. This overview shed
lights on the methodogical viability of using network analysis to assess stakeholder

interactions and issue interdependencies in complex project environment.

The next chapter will present the research design, and the research nagiblcasin the

development of the sociaktwork model for stakeholder analysis in MCPs.
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Chapter 37 Research Methodology

3.1  Introduction

This chapter discusses the research design, process and nagtplisin thisinvestigation

for accomplishing the research objectives describeSeiction 1.2. This chapter starts with a
presentation on the considerations relating to this research désgm the research methods
used for obtaining stakeholder knowledge in this study are described, and the logic behind the
selection of methods ithe context of this study is justified. At last, the research process is

explained in detalil.

3.2  Considerations relatingto research design

Research is a search for knowledgkesinger and Stephenson (1930j)hair Encyclopaedia

of SocialSciences defihed e s ear ch as At he mani pul ation of
the purpose of generalising to extend, correct or verify knowledge, whether that knowledge
aids in construction of Rebearchrdgsigmoan ordently andhe pr
logical blueprint guiding the investigator inthis searchingand manipulationprocess
(Appannaiah et al., 2010)0 developthis blueprint, the investigator shousdrutinizecertain
issuescarefully concerning the nature of researsbcording toAppannaiatet al (2010) and

Kothari (2004), these issues include: (1) purposthefesearch, (2) types of investigation, (3)
research setting(4) level of researcher interferencé) time span, (6) methodological
approach (7) selection of data collection metlpd(8) sampling design, (9) quality of
research, and (10) ethical considerations. These ten considerations of research design are also

shownin Figure 3.1.
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Figure 3.1: Consideratiors researcldesign
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3.2.1 Purpose ofthe research

Every researcktudyis a voyage of discovery and has its own specific objective. Even so, the
purpose of research can be largely categorized intodigaps: exploratory, descriptive,
explanatory, diagnostic, and hypothetgisting.An exploratory study is conducted when the
researcher has limitextientific knowledge about a phenomenon or process yet believing that,

with justificationsitih cont ai ns el ement s wor t fhechdingaalov er i n
is to get familiar witha situaion, or to develop propositidior acquiring further insights; and

the outcomes are usually based on inductive and/or empirical generalisations (Kothari, 2004;
Stebbins, 2008Descriptiveresearchs a study that goes beyond exploration and attempts to

depict the characteristics of a sgecphenomenon or proceshe outcomes produce a more

whole theoretical picture to the research problem (Kothari, 2@¢janatoryresearch goes

one step further from descriptigtudies. While descriptive research only observes a situation,
explanatoryst udi es focuses on O6whyd and explains t
Pennink, 2010)Lastly, diagnostic research diagnoses the frequency that a sitbappes;

andhypothesigestingestablishes the aaal relationships between variablgthari, 2004).

A mixed approach of exploration, description and explanatiadaped in thisresearch. The
aim of this studyi exploling a holistic and systematic social network model for stakeholder
analysisand managemein MCPs is exploratoryUsing descriptive approach, this research
describes(1) components in the social network modg@l, procedures of theetworktheory
based approaches for analysing stakeholder relationships and issue intiedejesn and (3)
thecritical stakeholders, ises and interactions in MCH3esides, the underlying reasons for
the major challenges in the four case projects and the-eadsdfect relationships between

stakeholderelated issues are also explained, using an explanatory approach.
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3.2.2 Types of investigation

The types of investigation should be well determined in research design since they are closely
related to the choices of research methods and sefivmdimensiors can baised to define

the types of investigation: applied yandamentglandqualtative vs. quantitative(Dhawan,

2010). Table 3.1 explains the types of investigation for this research study.

3.2.3 Research setting

Research settingefering to the environment in whicthe study is condcted, can be either
nortcontrived or contrivedSekaran, 2003)'he type of investigation has an influence on the
study setting. For examplhe setting oexperimental research is often contriletausehe
investigatorintends tatake full control on the conditions of studylaboratory setting; tile
gualitativeresearch often requires a noontrived setting to observe the natutalv of the
subject phenomenon asdrvet he mai n p ur pnoaskei Bogithackigarnga a008). n g
This studyhas a norcontrived settinglue to two reasongl) it is interested in investigating

the underlying motives of stakeholder concerns and project challenges in BEPR)the
researcher follows the normal flow of project stakeholder management and network analysis

in the development of the proposed social mekwnodel and application guideline.
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Table 3.1: Types of investigation for this research study

Basic type Brief description Type of investigation for this study
of research
Applied vs. | Applied research aims at identifying | This study is amixture of applied and

Fundamenta

solutions for gractical and compelling
problem facing the society at large or g
particular institution, business, policy o
project (Kothari, 2004). It is designed t
involve people and organisations, with
the decision makers informed of the

outcomes (Brodsky and Wels2()08).

Fundamental research, in contrast to
applied, focuses on the generalisation
theory (Dhawan, 2010). It is designed
collect and analyse data from a physic
environment or respondents, and aims
developing a theoretical model for brog
use n a general domain (EasterBynith
et al., 2008; Stokes, 2011).

fundamental research, but directing
more towards ¢t he

This research aims at developiag
social network model for stakeholder
analysis and management in MCRs
broad application in the construatio
stakeholder management domain, ba
on the stakeholder theory and the sog
network theory. It ishusa fundamental
research.

Besidesthis study is also interested in
understading the challenges faced by
stakeholders in a MCP, and the ways
tackling them. This objective is oha

6appliedd nature.

Qualitative
VS.
Quantitative

Qualitative research aims at discoverirn
the qualitative aspects of a phenomen
(Donmoyer, 2008). Te major types of
gualitative resea
and 6émotivation s
The former looks at how people feel of
specific topic, while the latter finds out
the underlying motives of human

thoughts or behaviours (Dhawan, 201(
Constructivist approaches are often usg
e.g. interviews and case studies (Stok¢
2011).

Quantitative research refers to empiric
inquiry which uses measurement or

numbers of statistics to gather, examin
and draw conclusions on data (Stokes
2011). Psitivist approaches, e.g. surve
are often used (Donaldson, 1996).

This study is a mixture of qualitative
and quantitative research.

This study addresses several researc
questions e. g. O6how t
analyse and manage stakeholders in
MCP taking into account the network
perspective?6, 0w
stakeholders, issues and interactions
a MCP? Why are they important? Hoy
t 0o manage .Thdsequestiony
concern with human thoughts/behavic
and their underlying motives, atiaus
are qualitative aspects of phenoraen

Thisresearchused both qualitative and
guantitative methods &tudy the

qualitative aspects of social phenorae
Numbers of SNA and survey statistics
play an important role in collecting an
analysing data andrawing conclusions
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3.2.4 Level of researcher interference

The level of researcher interferensedetermined by the objective sfudyand the type of
investigation. Tdulfil the specific purposes stated in Section13ahd 3.22, the researcher
placesminimal interferenceandconductghe studyin the natural environment of MCRsd
stakeholdeentities When developing the social network model and guidellrexgsearcher
does not altea n e nnbrimdl gpératiomof stakeholder managemebecausehe research
outcomes are only intended affer a geneic reference for practitioneis their future MCP
stakeholder analysis procefesides the researcher does not interfere the natural flow of
activities in the casprojecs. This researchs intelested inexplaining the reasons faritical
stakeholderand issues and major challenges in the projectsmdisatedby Dhawan (2010),
studies discovering fAithe underlying motives
concern aspecific thin@ s hbeaonddctedn a natural environment with a normal flow of

events.

3.2.5 Time span

Time span refers to the period of time thaesearch study includes. From the perspective of

time, a research can either be -dimee (also called crossectional) odongitudinal(Dhawan,

2010).A crosssectionalstudyanalyss dataobtained at single momeint time, investigating

a snapshot ahe subjecphenomenonyhile a longitudinalstudyinvolvesa fewobservations

of thesame phenomenon over an extended timm@geadepicting and explaining the changes

(Kothari, 2004) Descriptive and exploratory researctofteenonetime; data can be collected

by interviews or surveys carried out during a short period of time (Saunders et al, 2086).

research adopthie one-time approach to examirsmapshots of: (1) stakeholder relationships

and issue interdependencies in MC&%l(2)t he r e s p o n d eregardir@gprojecte wp o i n

concerns and the social network model.
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3.2.6 Methodological approach

A sound research requires investigators being able to justify the logic behind their choices of
research approach and make ratiamalicesin the context of their specific research problem.
Figure 3.2showsa research pyramid whicbomprisesfour levels, steeringinvestigatos
throughout the knowledggearching procedswardsa justifiable research desigiRaradigm
concerns witthow theresearcheviewsthe nature ofreality§ anddefineshis basic approach

of enquiry (Jonker and Pennink, 2018ethodsand methodologgre different, ofteteading

to confusion While the former ef er s t o fAt he specific steps o
in a certain (stringent) or der 0theway, ailered or mi n
to theresearchparadigm, ofobtainingknowledge of tfs reality (Jonker and Pennink, 20110
Methodologyshapes thénvestigatod s  Hoa decidsngwhich methods angrocedures are
applicable andavhich are not (Dhawan, 2010)here are two methodological approaches. The
first one is inductivisnwhich begins with some samples of data, then develops and generates
concepts or theoretical frameworks from the d&tmkes, 2011). The other is deductivism

it begins with concepts or theoretical framework whasgcomponerg have been developed

in aninitial phase of research, and the frameworthen applied to the data collectieddraw
conclusion(Stokes, 2011)This study uses a mixed approach of inductivism and deductivism.
Inductive reasoning is used when drawing pcattinsights on the major project challenges

of MCPs and developing the social network model for MCP stakeholder analysis because the
findings are synthesized. In the meantimeguttive reasoning is applied in ttievelopment
process of the netwoitheorybased approaches for analysing stakeholder relationships and

issue interdependencies in MCPs.
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Ry sed h The way to view the nature of reality
paradigiy

The way to conduct a research and solve
Research the research problem
methodology

Specific steps and order to be undertaken in
Research methods performing research operations
Practical tools or instruments used in data
Research techniques collection and analysis

Figure 3.2: Research pyramid (Adapted from Jonker and Per2tihR)

3.2.7 Selection of data collection methods

Research methods can compisg not limited tosurvey, case stug interview, focus group

and observation. The research paradigm taken by investigator in an inquiry, i.e. positivism or
constructivism, determines which research methods &ppbed when performing research
operations (Easterb$ mi t h et al ., 2002; Yang, 2010) .
phenomena typical in the natural scienceso
the reality is gained independently from the investiggStokes, 2011), through objective
methods such ashypothesis testing, experimentgeneralization, and causal study using
statistical analysis (Bryman and Bell, 2007). In contrast, constructivism, which views the
world as socially constructed and in&etly subjective, emphasizes the understanding of
human dimension in social phenomena (Costantino, 2008). It asserts that, what we know

about the world is ceoreated by researcher and the participants experiencing the subject

F

(

phenomena fthrlouagqh etrlaecitri omutwida hin the reseail

To achieve the research ai m, this study reqg

project development and stakeholder management for data generation, and both quantitative
and qualiative analyses of the datzbtained Table 3.3 describes some commonly used

research methods and their applicability to this study.
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Table 3.2: Selection of data collection methods for this research study

Research Brief description Applicability in this research study

method

Survey Deriving from positivism, survey researc| An appropriate method to efficiently ar

research has two main purposes. It can be used t| systematically collect the large amoun
capture the general understanding from | of relational data from project
large group of respondents on a related | stakeholders for network analysis. It c{
of issues, or to confirm the generalizabili also be used to obtain quantitative
of results obtained from a small sample | feedbacks from practitioners about the
using interviews (Julien, 2008). Data researh findings.
collected from survey research may not
solely quantitativesurvey can generate | Applicable to this study.
textual or narrative data when it is
conducted in an interview or consisting (¢
openended questits (Julien, 2008).

Case study | An approach of studyingidepth one or | An appropriate method to describe an
severainstances in a redife interpret indepth the development and
phenomenon (Stokes, 2011). Various | stékeholder management of the réiéé
methods, e.qg. interviewing, survey or MCPs. Taking into account the
focus groups, can be used in a case stuj confidentiality and sensitivity issues in
to obtain qualitive and quantitative data| the case projects, case study is
(Stokes, 2011). Compared with other considered more suitable than action
positivist approaches (e.g. survey and | research and participant observation
experiment), case study investigates a r{ this study
and natural instancenstead of a case
created and controlled by the researche| Applicable to this study.
al so it emphéasi zrats
the O6breadthd, of
2008).

Interview This met hod c¢an e x| Thissudy involves many confidential

views and interpretations about a specifi
issue, as well as the construttisy
adoptedas a basis for their perceptions
(Daymon and Holloway, 2001). When
compared with the fixed questions and
response formats in survey research,
interviewing can: (1) obtaidatathatare
established within
context (expressed in their owrords),
and (2) allowhigher flexibility sincedata
areprodued from the evolving dialogue
between the researcher and respondent
(Daymon and Holloway, 2001).

and sensitive issues of the case proje(
Many stakeholders anenwilling to
share their thoughts unless in a
confidential and onen-one setting.
Interviewing is tlusan appropriate
method to elicit the facts and opinions
from stakeholders about the
development of case projects. This
method is also suitable for obtaining
practitionerso6 vi
construction stakeholder analysis and
management.

Applicable to this study.

Focus group

Focus grougs similar to interviewing
except that it is conducted on a research
led and group basis. In a focus group,
participants with a similar background ai
engaged to discuss a specific topic; date
aregeneratedrom their conversatias) the
extentofresearher contr ol
be discussedd and
participants discu

purpose of research (Morgan, 2008).

Focus groups bring the advantage of
generating new insights through
meaningful discussion of the
participants. Howevethisresearch
involves controversial case projects ar
sensitive issues of the projects. Many
stakeholders are reluctant to meet oth
participants in occasions other than th
work routinesthey consider individual
interviews as moréarefre@ Besidesit
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is practically infeasible to arrange a
focus group which
schedules.

Not applicable to this study.

Qualitative | A constructivist approach where the The rich description generated by this
observatioal | researcher understands a phenomenon| method about the subject phenomeno
research systematically an@urposively capturing | an attractive data source. It is

the events occurred in a natural setting, | theoretically possibléo undertake
if they are experienced by the participan| participant observation in a stakeholde
rather than based on those narrated or | organigtion at one time. However, a
generalized by the participants themsely MCP involves many stakeholder grouy
(Daymon and Holloway, 2001). It involve or organisations which are
mutual interactiondetween the researchq geographically dispersed. The resourg
and participants (McKechnie, 2008). Oft( and logistical constraints makige
used in conjunction with interviews for | methodpractically infeatble in this
data generation. study.

Not applicable to this study.

Summarising the abovsurvey research, case study and interview will be used in this study

for data collection.

3.2.8 Sampling design

All items, people, events or things of interests in any field of inquioympose a ,6popul
while itemsor respondentselected from the populatidiorm a 6 s a Kogphhrie 2004.(
Probability sampling and negprobability sampling are two basic kinds of sample design
(Kothari, 2004. In the former, each item of the popusat shares an equivalent chance of
being included in the samplehile in the latter, items constituting the sample seécted
purposively by the investigator of inquiry, on the basis that ¢hesenitems are
representative of the entire populati@hawan, 2010). Different sample designs are applied

in different parts of this researctudy to suit specific objective$n the case study part (refer

to Chapter 5 and 7), the population of each caseprisesall stakeholders whareactively
involvedin the case project, or whose interests may be favourably or unfavourably influenced
due to project execution or completiddon-probability sampling is usegerein In each case

study, the investigator purposively includes representatives from eveghstdérrole into
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the sample, with an attempt to constitute
are either invited by the investigator or referred by participants who have already taken part
in the studyln the part of social network modeévelopment and validation (refer to Chapter

8), the population includes practitionesho possesadequate experiences and knowledge in
construction stakeholder management and mega project management. Probability sampling is

usedherein. e practitiones arechoserrandomly to participate in the interviews and survey.

3.2.9 Quality of research

A researcher shouldeterminea set ofcriteria forevaluatinghe quality ofresearcland make
surethe study meeting these criterReliability and validity are tw@ommonly used criteria,

but they have quite different meaningsquantitative and qualitative reseh (Daymon and
Holloway, 2001).Table 3.3 summarises these criteria and explains the strategies used in this

study for ensuring the quality of research.
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Table 3.3EEvaluation criteria and strategies for quality of research

Criteria Brief description Strategies for ensuring the quality of study
Reliability | The extent thaa research Appropriate desigmf the survey instruments
in instrument will regenerate which are used for network data collection in t
quantitative| approximately similaresults case studie@efer to Chapter 5 and @nhd social
research when it is used again or by network malel validation(refer to Chapter 8),
another researcher (Maylor and| respectively
Blackmon, 2005; Stokes, 2011)
Reliability | Qualitative inquires embrace A detailedrecordof the data, methods,
in constructionism and subjectivity| procedures and decisions taken in the entire
qualitative | in their data collection, analysis | research process. This allows other researche
research and interpretatiorso it ishard to | trace, understand, evaluate or even repeat the
yield the same results even process. It therefore ensures reliability of the
condwtedin similar onditions | study in some extent
with the same method®aymon
and Holbway, 2001)
Validity in | The extent that a researcan Participant validation(Lincoln and Guba, 1985)
quanttative | accurately and insightfully during data collection and interpretatim the
research measurehe truth or concept case studies and interviews. For instadceing
purports to measur&ameron interviews, the researcher summarises and
and Price, 2009; Stokes, 2011) [par aphr ases t he r esspd
Validityin |[I't concer ns wi {theirresponsesrom time to time, the interim
qualitative | of description, conclusion, findings (e.g. stakeholder and issue lists,
research explanation, interpretation, or interview transdpts, stakeholder and issue

other sort ofh ¢ ¢ o (Maxtvell,
1996).

It can bedescribedrom three
aspects (Daymon and Holloway,
2001):(1) internal validity, the
extent that the findings can truly
reflect the research aim and
portray the reality; (2)heory
based generalizabilitythe extent
that the theretical idea develope
in one setting can be transferreg
and applied in other context; anc
(3) relevancethe extent thahe
research findings provide useful
insights for solving practical
problems in the field.

priorities, SNA results in case studies; and
interview transcripts in model development an
validation) are sent back to participants for
feedbacks. Participar
credible interpretation of data.

Adequaely relating thenetworktheory based
approaches to relevant literatures (refer to
Chapter 2, 4 and 6).

Clearly explaining how the netwotkeory baseg
approaches arapplied in the four case studies
which are of different settings (refer to Chapte
ard 7).

Methodological triangulatiorin the developmen
of the social network model. The proposed
modelis developed by an intensive literature
review and case studiesfour MCPs, its
practicality and applicability are validated by
practitioners and academia in the field.
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3.2.10 Ethical considerations

To maintain theintegrity, professionalismand holistic naturef a research, ethical issues
must be given full consideration and handled carefully in the entire research pfmess.
carrying out this researathically, four basic principles of ethics have guidedrdssarcher

throughout the initial access, data analysis, reporting and publication phases.

The first principle is fAthe right of free ar
When recruiting participants, all invited people have the right toyfidetide whether to take

part in this study or not, without pressure. Even after accepting invitation, they also have the
right to withhold participation at any time of the course of research. The second principle is
protecting participants from harm (Dagmand Holloway, 2001). Adhering to this principle,

the researcher paid attention to the welfare of all participating individuals and organisations
throughout the research process by; for instance, ensuring that the research procedures were
fair to them, lonouringthe privacy of their ideas andiewpoints, and avoiding them from
unnecessary risks (where the projects under case studies were controversial and sensitive).
The third principle is to protect privacy Ipyomisinganonymity and confidentiality (Dayon

and Holloway, 2001). The researcher kept anonymous the identities of participating
individuals, stakeholder organisations, and projects. For instance, interview transcripts were
stored securely. When disseminatthg research findings, labels were dge substitutehe

project and stakeholder names; also, demographic information which can make readers easily
recognising the participants were not disclosed. As Daymon and Holloway (2001) defines,
confidentiality means 0y that ghdicipants twishdto leepl o s e
confidential o. Il n this research, the partici
the case studies, interviews ajuestionnairs ur vey) were sent a cover

Confident i al iApayt frochigubranteeirglorifidentidlity, these documents had
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several other purposes: (1) it expkabearly the nature of research project so all participants
undersard; (2) it represents a written consent from participants that they agreed to take part

in the study, and that the data they provided are to be used for academic purpose; (3) it makes
clear the parti ci painorsithdrawifrgrhthestudy,@andf4)iestatesy t a k
clearly that the researcheinouldrespond to the querieaised by participantboutthe study.

The last principle ig0 ensureautonomy byobtaininginformed consent from participants
(Daymon and Holl oway, 2001). As mentioned, t

Under t aki ntigedesearehard parficipants have served this purpose.

3.3  Research methods

Which research methods to employ is a question of the depth and scope of the study (Knight,
et al., 2008)After scrutinizingtheresearch design consideratid®&ction 3.2, five research
methals are considereslitableand thusapplied in thisstudyfor data collection and analysis,

including literature review, case study, interview, survey, and SNA.

3.3.1 Literature review

Literature review igsegarded aa usefulmethodto gain indepth understamag on a reseah
topic (Littau et al., 2010), ibelps researchets identify the current body of knowledge and
stimulae inspirationsfor futureworks Despitethe importancejt appears thdimited review
has beertonductedn stakeholder managememtsearchin MCPsuntil the study of Mok et
al. (2015) For exampleyYang et al. (2009)eviewedstakeholdetiteraturein generadomain
and identified practical implicatiorfer the constructionndustry Littau et al. (2010¢arried
out a metaanalysis 6 stakeholdepublications andoundthat project evaluation and strategy
playedan importantole in stakeholder theory developmeltiet, the previous reviews seem

to be gened whoseresearch focwere not specific on MCRB. In this research existing
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pubicationson stakeholder management in MCPs were critically examiRezliious studies
on SNA in construction management were also reviewhd.groundworKaid by literature
review established solid theoretical foundation for thisearchguidel the development of
social network approaches for analysing stakehdltteractiors and issue interdependencies,

also shapethe development dhe social network modeind its application guideline

3.3.2 Case study

Case study is an-depth investigation ahe process and outcomes, as well as the uniqueness
and complexity, of a contemporary rdéi& phenomenon (Thomas, 2011; Tellis, 1997). This
method is considered applicable when: (1) the phenomenon contains various relationships or
elementswhose interations are the researdhterest(Fidel, 1984); (2) the research focus
concer ns /ooowhoywd aqquesti ons (Yin, 2009) ; ( 3)
becomes meaningless without its embedded context (Baxter and Jack, 2008); and (4) context
dependent kkowledge can only be generated watminimum intervention of the investigator

(Yin, 2009).Case study was used in the development and refinement processes of the social
network approaches for analysing stakeholder relationships and issue interdepenteiscies
method isselectedsince the research setting fits taABove considerations. There are different
kinds of @se studysuch asdescriptive, evaluate and interpretative (Merriani,988); or
intrinsic, instrumerdl and collective (Stake, 1995). Fouseastudies of the instmental and
interpretativenaturewere undertakersince theresearch interetito gain conprehensive and
in-depth undestanding othe unique projetsetting, and the findingsvere expected to bring

insights for otheMCPs of similarcontexts.

Case selection is a rigorous procbssauséi c ase study i s not a met hc

choice of what to be st wrkntedanpliigddsa koecase 2 0 0 5)
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selection (Flyvbjerg, 2006). Thease selection criteriand the backgrounds of chosen cases
weredescribed in Sectioh.2.1, 5.3.1, 7.2.1 and 7.3.1. The four case projects are of different
MCP types, including a cultural building project, a green Research and Development office
and laboratory building, a desigmdbuild public office building development, and a large
reclamation worksTo ensure reliability othe collected datand objectiveness of the case
analyss, the researcher maintained a neutral relationship with the core projec @aedm
stakeholder®) the researcher played an impartial role and did not favour any sides in the
case studiesln addition, the researcher maintained independent from the sitiatioer
exploration, so as to ensure a minimum intervention to the research sohtextase gidy
findings help to: (1) refine the details, illustrate the application, and validate the applicability
of the two social network approaches; and (2) identify the critical stakeholders, issues and
relationships in MCPs, thus revealing the major projbetlenges, their possible causes and

management measures from the stakeholder perspectives.

3.3.3 Interview

Interviewing is an interactive research method where the investigator gains knowledge on
some human experiences or a specific topic through his/her conversations with interviewees
(Brinkmann, 2008). This method is commonly used in the social sciencelids@pd can

exist in three main forms: structured, sestructured or unstructured. In a structured
interview, the researcher raises a set of definite questions in a precise sequence, and obtains
responses i n standardi zed faortmatt st | Ftehapgr oa&
(Brinkmann, 2008). Structured interviews are considered suitable when the researcher intends

to obtainkey datain a coherent format frormomeinformants and desnot require extensive

narrative details (Stokes, 2011). An unstruadurgerview needs not to follow an agenda but

to start with a general theme or an opening question set by the reséafraharterview is to
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evolve from this starting point and generatal@pth insights through conversations (Stokes,
2011). An intermedite form between standardized and unstructured interaewei semi
structured interview.tIfollows a predetermined agenda and some key questions, but leaving

roons for interviewees to elaboratamdgive spontaneous narratives (Brinkmann, 2008).

Interviewing is a major research method in this study diseverareasons: (1) this research

involves many confidential and sensitive issues of the case projdwse the participants

were reluctant to share unlessainoneon-one setting; (2) taccomplisithe research aim, this

study requires t he participants?©o soci al C C
stakeholder management for data generation. Interview is useful because data are established
within the respondendsocial contexti.e.therespondet s i nt er pretations
own terminologies (Daymon and Holloway,d(; and (3) interviews allow the researcher a

high degree of flexibilityi he/she may adjust thevel of control to suit the interview purpose.
Interviewing isused in diferent phases of this research study to serve different purposes. The

aims and details of interviews were presented in the detailed research process in Section 3.4.

3.3.4 Questionnaire survey

Questionnaire survey is a series of questions carefully designedephand ordered by the
researcheiin orderto gather useful data from respondents about their perceptions, behaviors,
experience or knowledge on a specific topic (Stokes, 2011).daatadfrom a questionnaire

can be wholly quantitative, mainly qualitative or a combination, depending on the purpose of
survey. When a questionnaire intends to gather standardized responses for statistical analysis,

it often contains closended question$:or questionnaire containingopenended questions,
textual or narrative data can be obtained toc

add depth and richness to t hecandbadseatb captuted ( J ul
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the general percéipns of a large sample @n issueand guide the development of interview
guestions for further study, it can also be used to confirm the qualitiatiiiegs generalized

from interviews with a small sample (Julien, 2008).

When developing the two sociaétwork approaches for analysing stakeholder relationships
(Chapter 5) and issue interdependencies inrdssarci{Chapter 7)fwo questionnairesvere
designed to facilitate the collection of relational data from targeted project stakeholders (refer
to AppendixA and B. To ensure comprehensibility tife questionnairegilot studeswere
conductedvith a small sample of respondents priodistribution The obtained quantitative

data were anated mainly by NetMiner 4.0 for decipheritige network stratures, while the
collectedqualitative data were examined to enrich the quantitative dataset and corroborate the

network analysis results.

A feedback questionnaire was also designed to validate the social network model under five
criterig namel y 60flegecroemepr ehensi veness o6, 6degr ee
objectivityod, 6degree of replicabilityéo, anc
MCP t yrgfeete Appendi¥). These five criteria had beeiged in the similar research of

Yeung (2007) and Cheung (2009) for model validation, relevant adjustments were made to

suit the purpose of this study. A pilot test waenductedprior to distributionto ensure the

guestionnaire was understandable.
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3.3.5 Social Network Analysis

Building uponthe social network theory, SNA is a method which combines mathematical and
computational tools to visualise interactions and analyse their relational structures (Solis et al.,
2013). According to the social network theory, the behaviours and roles afhastorare
readily affected by otheactors conneatg to it within the same system enviment; and the

way these actorsonnect is influential to the robustness and performahtieecentire system
(Wassermarand Faust, 1994). Based on this perspectite stakeholderand issuesn a

MCP are interconnectedtakeholder behaviours or issue occuredingpactscan beaffected
directly/indirectlyby their neighbours in the relationshipwetks. Applying SNA to analyse
stakeholder interactior issueinterdependencidas therefore useful it helps assessinghe

roles andmpactsof stakeholders and issyemddevelopingpropermeasure$o deal with the
issues andacilitate stakeholder engagemeWtith its capabilities in relational analysiSNA

has high potentialo be usedn complex project environment, making a step forward ftioen
traditional MCP stakeholder analysigractice There are fivanain steps in the gener&@NA
process: 1) setting upthe network boundary,2) determiningand assessg the meaningful
interactions, §) visualising thenetwork (4) deciphering the network structuresnd )
presenting the network analysis results (Yang and Zou, 20aB)e 3.4presents some terms

and concepts commonly used in network analysis.
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Table 3.4:Some eérms and concepts in network analysis

WhereN = number of nodedyl = total number of nodegz= jth
node in the network, ard(b,j) = the length of the shortest path

between node andj.

Term/concepl Interpretation/mathematical expression Reference
Graph Any networks can be denoted bgi@aph A graph comprises a sef Freeman
of nodesand a set oédgesor tiesjoining pairs of nodes. (1978)
Geodesic Two nodes are said to bejacentwhen they are directljnked by | Freeman
distance an edgeGeodesic distands the shortest path, or the minimal (1978); Lin
number of edges connecting a pair of nodes. (2014)
Density Densityreflectsthe extent that how densely the nodes in a netw( Park et al.
arelinked. It is calculated ashe proportion of existing relationshig (2010); Yang
in the entire network to the largest number of possible ties whe| and Zou
nodes are joined togethédtrcan be expressed mathematically as| (2014)
0Qt | Qo6
00 p-
Where L = number of existing relationships, and N = number ot
existing nodes.
Direct and Direct links are the number of directly corgsted edges that a nod( Ahuja (2000);
indirect links | has, whileindirect linksare the number of edges reachable by a| de Nooy et al.
node through its neighbouring nodes in the network. Direct and (2005); Park
indirect links can reflect the degree of power of a node in the | et al. (2010)
network.
Degree Degree centralityeflects the level of importance of a specified | de Nooy et al.
centrality node in the network. It can be calculated by a count of the num (2005);
of edges to other nodes in the network. Mathematically, it can f Dogan et al.,
expressed as: (2013);Lu et
s o B OO al. (2015)
O0Q™ QiuXXE 0 i wetEQG—gaT Park et al.
Where0 = number of ties that a nodgeceives from a node, (2010)
and N = number of existing nodes.
Betweenness| Betweenness centrality measures the extent in which a specifi¢ de Nooy et al.
centrality node falls on the geodesic distance between other pairs of nod (2005);
Mathematically, it can be expressed as: Dogan et al.,
6060 QAR | & EROED 3 —TT 0‘:}“ (62&1'322';?3‘)
Wherg  6h)) = thenumber of shortest paths from nagt® node
v that passing through notleandi 6h) = total number of
shortest paths from nodeo nodev.
Closeness Closeness centrality is the distance, or the number of de Nooy et al.
centrality intermediaries, of a specified node to every other nodes in the | (2005);
network on the basis of shortest path. Mathematically, it can bg Doganet al.,
expressed as: (2013); Park
UV p et al. (2010)
Oaéi Q3MEJdiI & AN B odo

67




Chapter 3 Research Methodology

3.4  Research process

As stated in Section 3.2 and 3.3, thigdyuses a mixed approach of exploration, description
and explanation; selects a roontrived setting; puts a minimal researcher interference; takes

a crosssectional perspective of time; and uses both inductive and deductive reasoning. Five
research methods are applied for data collection and analysis including literature review, case
study, interview, survey and SNA. This study is carried out in four phaseshnee research
objectives Phase eviewsexisting literatureon stakeholder management in MCéal SNA

in construction management. Ph&sand 3 are the developmengfinement and validation
processes of two netwotkeory based approaches: one foalgsing stakeholders and their
interactions, the other for analysing stakeholddaited issues and their interdependencies, in
MCPs, respectively. Phase 4 synthesises and devekysdeamatic model and itgplication
guideline forstakeholder analyssnd management in MCPs, and validatesntbg relevant
experts and practitioners through interviews and feedback questionnaire. Figure 3.3 illustrates

the detailed research process.
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—| Review the concept of mega projects and MCPs (Section The concent of MCPsin thisr ch
221-2.2.2) e
I
v
| | Review stakeholder theory and the concept of stakeholdersin N he concept of stakeholdersin MCPsin
MCPs (Section 2.2.3-2.2.4) this research
Literature | | \
review Revi i udi ! akehol ok i
eview previous studies on st ler management in { Gap1 )
MCPs (Section 2.3)
v
Review SNA and its gpplication in construction
Gap2 Ja——! management (Section 2.4) Phase 1
| TR L. Ty e
(Gap3)—- | | Objectivel | 2
Liter_ature | [Proposean ir?itid apprpach_for andysing stakeholdersand |, < Aninitia approach )
review ther interactions in MCPs (Chapter 4) ‘
Y
ﬂ Refine and validate the approach (Chapter 4) }—><A revised approa:h>7
I
Key stakeholders an
Case study, in issues, recommended
conjunction ; ; Megsures
_ hjd | | | Anadyse stakeholder networksin case projects
with document (Chapter 5) T Condlusions: The need to
andysis, - - .
. : identify origins of issues, and
interviews, a . ; .
pilot stuy, and andyse issue interdependencies
NA and their impacts
L{ Collect opinions from respondents on stakeholder ﬁaails to be incorporated M
anadysisin MCPs \_the social network model /
Objective 2 Phase 3
Literaure Propose an initid approach for analysing stakehol der-
review related issues (SRIs) and their interdependenciesin Aninitid approach
MCPs (Chapter 6)
]
Refine and vdidate the gpproach (Chapter 6) A revised approach }J——
Case study, in }—>< I
conjunction
with document _ Keé SRli SR
andys - - interdependencies,
intevi):a/vz a Anayse SRI networks in case projects (Chapter 7) stakeholder/SRI groups,
pilot study, recommended measur
and SNA Collect opinions from respondents on stakehol der Detals to be
andysisin MCPs incorporated in the
e 1 socid network model
»  Objective 3 |
Literature _| Synthesize and develop the socia network model and | Synthesize findings from
review its application guideine (Chapter 8) Phase1,2and 3
v
Interviews, . - (Afindized model and its
feecback survey 1 Validate the modd and guideline quiddline Phased

_— . Research Major
Legend D Objective |:| Action method C) outcome

Figure 33: The detailed research processl interim deliverables
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Phase 1lis a literature review procesBrevious studiesn stakeholder management in MCPs
andSNA in construction management asviewed This process helps to observe the current
trends of theseesearch topics, identify the knowledge gaps, and establish a strong theoretical

foundation upon which thiesearchs based.

This phasdeginsby conceptualisinggt MCP and stakeholders in ME€Based on background
information in Section 2.2Zor the purpose of thisgudy a MCP isdescribedas a substantial
investmentoften initiaed and funded by the governmeatprovide communal facilities for
enhancingeconomic growtlandthe environmeral and societal quality of lifewith a widely
acepted cost threshold of US$500 millidrbillion per MCP; and with theharacteristics of
being huge; extrenhecomplex havinghigh risks and long lead time; involvirgwide range

of stakeholders; anexertingconsiderable impacts to the society, econ@mg environment.

In this study, stakeholders in a MCP referitadividuals or groups who are actively involved

in the MCP, or whose interests may be affected due to MCP execution or completion (PMI,

1996).

Following this,an overview of previous studieslating tostakeholder management in MCPs

was carried out In the scope of existinditerature three research gaps are identified for
further examination (Sectio.3.3. These gaps reveal the potentialapiplying a network
perspective to analygy stakeholder relationships and stakehoclddated issue
interdependencies in MCPs. They also bring about a conclusion that, a systematic and holistic
model for MCP stakeholder analysis and management, building upon the network perspective,
can contributeo the body of knowledge in the construction stakeholder management domain.
Diagnosing stakeholder interactions and stakehelelated issue interdependencies from a

network perspective isrucial tocoping with the high stakeholder complexities in MCdigj
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improving theaccuracy and effectivess of MCP stakeholder analysis practicethe final
stage of Phase fhe development of network theory was presensedoverview on network

studies in the constction project management domain vedsoprovided.

To accomplish the research aim, three objectives (as described in Section 1.2) will have to be

fulfilled in Phase 2, 3 and 4:

1 To develop and refine a social network approach for analysing stakeholders and their
interactions in MCPs, and validate theoposed approach by using réiéé MCPs
(corresponding to Gap 1);

1 To develop and refine a social network approach for analysing stakehallated issues
and their interdependencies in MCPs, and validate the proposed approach by using real
life MCPs (coresponding to Gap 2); and

1 To develop and validate a systematic and holistic madwl, its application guideline,
building upon the network perspectivior stakeholder analysis and management in

MCPs (corresponding to Gap 3).

Phase 2is to develop, refineand validate a social network approach for analysing
stakeholders and their interactions in MCPs by using several research methods or techniques:

(1) literature review, (2) case studies, (3) chain referral sampling, (4) interviews, and (5) SNA.

This phas begins by proposing an initial framework for analysing project stakeholders and
their interactions in MCPs based on the earlier groundwork built up from literature review.
The initial framework comprises five components: (1) identifying stakeholdergeametal

concerns; (2) determining stakeholder interactions; (3) visualising stakeholder network; (4)

analysing the network; and (5) prioritising stakeholders and general conCases.study
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methodis applied to demonstrate the application, further develog refine the details, and
confirm the applicability of the proposed approach. Two case prajediferent MCP types

and contexts were choseé®ase selection criteria were described in Section 5.2.1 and 5.3.1.

The initial approach was applied in ttveo casestudiesto identify stakeholders and general
concerns, analyse stakeholdelationshig, assess stakeholder roles in the stakeholder
network, prioritise stakeholders and concerns according toitiye#ct/importance levellhe
approach involvesarious research methods and techniques for data collection and analysis,
as explained below:

1 Chain referral sampling and empiridaiowledge based method were used to idetiigy
stakeholders.

1 Semistructured interviews, document analysis and literateneew wereapplied to
understand the case project backgrounds, identify general concerns of stakeholders, and
the challenges they encounteredha case projectn theinterviews, the questioriselow
regarding the gener al practice of stakehol
organisations or MCPs were also asked, for exampleAfseendix B:

1 what methodsre usedo identify stakeholders and their concerns in the project?

1 what methodsire usedo analyge stakeholder relationships and assess stakeholder
influences in the project?

1 what methods are used to engage stakeholders and enhance communication?

1 what strategies are used to striking an appropriate balance between the conflicting
interests of multiple stakeholders?

1 in which project stage(s) stakeholder analysis is most critical and gives the

greatest impaston project delivery?
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1 whenevaluating the effectiveness of a stakeholder analysis method in terms of its
process and outcomes, wipgrformance criteriareimportant?

1 what are th&ey factorsfor effective application of a stakeholder analysis method

1 What are the limitations in the curreMiCP stakeholder analysisractice? What
are thesuggested solutions?

T Do t he r eogaisatodseovide idstitutional guidelines and procedures
for undertaking stakeholder analysis in practice? If yes, what are they?

1 Standardized interviews and a pilot study were used to collect relational datee for
subsequenBNA. A survey instrument wadesigned to facilitate network data collection.

1 SNA wasapplied to analyse stakeholder information exchange nesvé Cross and
Parker (2004)ndicaied, communication, information exchange, knowledge sharing, and
power/influence are four important kis of relationships to be studied. The case studies
focus on information exchandeecausenalysingst ak e h ol d e rteaidsfercanf or ma't
uncover their mechanism of interactions, as well as who sit in the project communication
hub (Chinowsky et al., 2008Ywo networklevel and six nodéevel metrics are selected
for network analysis (Section 4.3).

1 The impacts of stakeholders ath@importance levels of general concerns waraluated
based on th&NA results.

1 Semistructured interviews were conducted $ewveral purposes: (1) collecting feedbacks
from therespondents on the social network approach andrthlysisresults (see Section
5.2.4); (2) asking for practical recommendations to handle the critical concerns; and (3)
collecting opinions on practicadsues for applying the netwetkeory based stakeholder
analysis and management framework (e.g. responsibilities, schedule for implementation).
Thesefeedbacks are to be synthesized and incorporated in the development of the social

network model.
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Based on findings from the two case studies, the initial social network approach for analysing
stakeholders and their interactions was refined, its applicabilityllwasated and confirmed.

The finalised approach was presented in Chaptérhé. enpiricd findings revealedwo
limitations of the approach: (1) neglecting the origins of stakehakieres, (2) overlooking

the interdependencies between stakehalelated issues and their propagatimgacs inthe
project; while an issue can govern the &xige of another. These two important conclusions
lead tothe development ofa networktheory based approach for analysing stakehelder

related issues and their interdependencies in MCRsagpproach is developed in Phase 3.

Phase Julfils the second olgictive. This is a development, refinement and validgirocess
of an approaclor analysing stakeholdeelated issues and their interdependencies in MCPs

by applying the researdlow and methodsimilar to Phase 2.

Aninitial approach is proposed lgakon the findings from literature review and the empirical
studies (Chapter 2, 4 and 5). Case study methechgoyed to refine the details and confirm

the applicability of the approach. Several research methodsvanledd in the case studies,
including chain referral sampling, document analysis, SNA, stractured and standardized
interviews, and a survey instrument for collecting relational ddts. approaclieciphers the
influence network of stakeholdeelated issues; whetbe issuessourcedfrom stakeholders

are the nodes, and the influence relationships (in terms of impact intensity and likeliness) of
the associated issues are the links. Ten SNA metrics (including two at the network level, six

at the nodédlink-level, and two at the interda level) are selected for network analysis.

The findings from Phase 3 are threefdHirst, the initial approach was further developed and

refined. Chapter 6 presents the finalized approach, which consists of fiveaoagponents
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(identifying stakeholdes and stakeholdeaelated issues; determinimgsue interdependencies
network visualisationnetworkanalysis;dentifying critical isue and issue interdependencies)
and an immediate simulation. Secondhg applicability of the social network approaghs
illustrated and confirmed, notwithstanding some practical concerns such as ethical challenges
in data collection and availability of network analysis expertise. Lastigf of critical issues,

issue interdependencies, and closely connected stalkehsdue groups iIMCPs (one major

office development and one reclamation works) were identified. Practical recommendations
to treat these critical network elements and reduce the project stakeholder complexities were
given in the findingsDuring the cas studies, viewpoints on the practical use of the network
theory based stakeholder analysis and management memehlso collectedheyare to be

synthesized in the development of the social network model in Phase 4.

A systematic and holistic model, wh specifically deciphers stakeholder interactions and
stakeholderelated issue interdependencies from a network perspective, for MCP stakeholder
analysis and management is presented in Chapter 8. This model is developed by synthesizing
findings from theempirical studies (Chapter?) together with groundwork established from

the literature review. An application guideline is developed to aid practical use of the model.
The validation of the social network model and its guideline is deliverBtiase 4y using

semistructured interviews and a feedback questionnaire.

The social networkmodel comprising seven blockds presented graphicallyo ease
understandingeach block is further broken down into components for zooming into specific
details. The pplication guideline, comprising ten chapters, intends to provide potential users
with detailed descriptions to the procedures and components of the model, as well as practical

instructions and management tools for using the model.
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The model is validatedytnine experts from the industry and academia using-seogtured
interviews and a feedback questionnaire with five validation aspects. Opinions obtained from
interviews are presented in Section 8.4.B8e model presented in Chapter 8 is the finalized
model with expertsé feedbacks incorporated.
the experts reflected that the model was holistic to cover all essential elements for carrying
out MCP stakeholder analysis, it was also considered objectivedapthhle for application

in different MCP typesThe findingsconcluded that, the model and its guideline provided a
systematic and effective management toolpimject teams of MCPs to identify, analyse and
address stakeholders, issues, and relationghgstakeholder interactions amstbkeholder
relatedissue interdependencies) throughoutM@P development; with the ultimate goals to

improvingprojectdecision making and stakeholder management effectiveness.

3.5 Chapter Summary

This chapter is an overview of the research methodology. It presents and justifies the research
design and methods employed to accomplish the research objectives. Thissssualynixed
approach of exploration, description and explanatiaas a norcontived setting; places a
minimal researcher interference; with a cresstional timespan; and adopts both inductivism

and deductivism for reasoning. Five research methodpramarily used for data collection

and analysigincluding literature review, castudy, interview, survey and SNA.
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Chapter 417 A Social Network Approach for Analysing Stakeholdersin

MCPs

4.1  Introduction

As discussed in the earlier chapters, there is a neeshébysing stakeholders arttetr social
interactions in complex MCP environments. As such, this chapter presents a social network
approach for analysing stakeholders and their interrelationships, with a particular focus on
their project information exchange interactions. This appraagolves the use of chain
referral sampling technique, SNA, anaetwork visualisation and analysis software package
(e.g.NetMinel). This proposed approach enabilee project management team to identify a
complete boundary of projestakeholders antheir general issues, visualise stakeholder
information exchange interactions, decipher characteristics of these connectivity structures,
explore opportunities for improving project information exchange, and identify the influential

stakeholders and impartt general issues.

4.2  Need for asocial network approachto analysing stakeholders

As mentioned in Chapter B,is crucial to assess stakeholder interactions and their impacts on
project development through these relationship networks. Every MCP ateursnteractive

and dynamic environmeniPryke, 2012), where stakeholders are interrelated instead of
stayinginahulands poke system. Stakehol dersd rol es,
their relational structures; in addition, the patterning andachernistics of these structures

can affect how effective the stakeholders are to be engaged. Therefore, a thorough analysis on
stakeholders and their interactions is essential to facilitate project decision making and

communication.
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Although various praatal stakeholder analysis methods have been developed in the past
decades (Chapter 2 summarised those methods), a major drawback of the existing methods is
that they cannot breakthrough the cognitive limitations of core stakeholders when a MCP
possesses &emely high complexity and complicacinstead of analysing stakeholders
based on theeorepr oj ect teamds empiri calsocid neovark e d g e
approach, which focuses on stakeholder relationships by completely engaging all
stakeholders ahexamining their real interactions, can bring the benefitégtferobjectivity,

accuracy and effectiveness.

Rooting in the Social Network Theory, the proposed social network approach perceives a
MCP as a complex system of social interactions conneattgfined set of stakeholdeesd

the arrangement of these links can affect social behaviours of stakeholders, as well as the
robustness of the entire system (Rowley, 1997; Wasserman and FadstTh8%urposes of

the proposed approach are to map eftakder interactions, diagnosew the connectivity
structures and patterning affecting stakeholder behaviours, recognize important stakeholders,

and identify opportunities for improving stakeholder engagement

Stakeholders in a MCP are connected acooganisitional and functional borders through
various interactions (Meese and McMahon, 2012); among wldommunication,
information exchangeknowledgesharing and power/influence are four important kinds to

be studied (Chinowsky et al., 2008ross andParker, 2004)The proposed approach focuses
on information exchange of project stakeholders. According to Chinowsky et al. (2008),
every project taskequires information transfer; and in the social context, stakeholders are
engaged through effective infoation transmission€Ex ami ni ng st akehol der

exchange can therefore uncover their mechanism of interactions, as well as who sit in the
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project communication hub. In the proposed social network approach, information exchange
between stakeholdgis defined as the provision or receipt of informatighich facilitates

them in understanding or addressing stakeholder issues in the project. Accordingly,
information refers to: (1) any information relating to tlgeneral issues of project
stakeholdersand (2) any information whose transmission can help or is essential for
stakeholders to understand or accommodaie gemeralissuesin the project The means of
information exchange can cover faceface meetings, telerideo-conferences, phone calls
emalils, letters, memos, and discussions-ptagorms, etc., depending on the actual project

situations.

4.3  Social Network Analysismetrics

In the proposed approackight SNA metrics are computed to investigdtee structural
characteristics and patteresnbedded in the stakeholdeformation exchang@&etwork at
both the networktevel and noddevel. At the networklevel two metrics, namelylensityand
cohesionarecalculaed to quantitatively examine the overall network structAtehe node
level six metrics, namelyin-degree centrality, outdegree centrality degree difference
power centrality, betweennessentrality, andclosenessentrality are computed to assess the
roles of individual stakeholders (e.g. central connector, information brakdrperipheral
actor) and their influences in the network. Tadle present the theoretical definitions and
practical interpretations of these SNA metrics in analysing stakeholder information exchange
network. Theapplication details of these SNA metrigs the proposed social network

approach are described in the following section.
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Table4.1: SNA metrics, their theoretical definitions and practical interpretatoyrstakeholder information exchange network

(a) Network level metrics

Metrics Theoretical definition

Practical interpretation

Implication for overall network structure References

Density The ratio of actual tiesina  The overall network

network to the greatest numb connectivity.
of possible ties when all node
are interconnected.

Wasserman ant
Faust (1994)

A higher density value represents a higher occurrence of
information exchange in the whole project.

Cohesion The number of ties, or the The time taken for A lower cohesion value benefits information flow, as it represt Wasserman ant
length ofpath, to reach nodes information to be diffused a shorter time or path for information to be disseminated amo Faust (1994)
in a network. in the network. stakeholders.
(b) Node level metrics
Metrics Theoretical definition Practical explanation Implication for central stakeholders References
Role Description
In-degree The number of direct Thedegree to which a Information A stakeholder with high Hilegree has high de Nooy et al.
centrality incoming ties transmitted to a stakeholder receives recipient accessibility to information in the project. (2005);
specific node. information from its direct Freeman
neighbours in the network (2979);

Outdegree The number of direct outgoin¢ The degree to which a
centrality ties emitted by a particular ~ stakeholder provides
node. information to its direct
neighbours in the network
Degree The difference between eut  Degree difference is
difference degree and Hilegree scores o calculated byleducting the
a specific node. outdegree from irdegree
of a stakeholder to identify
peripheral actors.
Power The degr ee of Theextenttowhicha
centrality immediate neighbours are stakeholder is being relied

dependent on this node. In  on by its connected others
degr ee measur forinformation access.

centrality is determined by the
number of its direct

Information A stakeholder with high otdegree is influential Wasserman ant
transmitter as it can quickly di s Faust(1994)
a large population.

Peripheral A stakeholder with larger degree than out

actor degree is considered peripheral, i.e. less
influential, in the project as it is an information
receiver mee than provider.

Powerful A stakeholder is powerful (i.e. with high power Bonacich
stakeholder centrality score) if & interacting others are not (1987); Meese
themselves well connected. In contrast, if the and McMahon
interacting others are already well connected t« (2012)
other stakeholders, they would be less depend
on this stakeholder for information access, thu:
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Betweenness
centrality

Closeness
centrality

ties/neighbours. In power
measure, a no
afunction of the centrality
scores of its immediate
neighbours.

The incidence in which a
specific node falls on the
geodesic distance between
other pairs of nodes.

The distance, or the number «
intermediaries, of a particular
node to every other nodes in
the network on thbasis of
shortest path.

The extent to which a Information
stakeholder acts the role ¢ broker
broker/gatekeeper in the
communication between
other stakeholders by
controlling or filtering the
information flow between
them.

An indication of how the
entire network is
proximate to or rivet on a
stakeholder. It also reflect:
a stakehol de
independence in the
relational activities in the
network.

Focal actor

this stakeholder is less powerful

This role facilitates communication by diffusing Freeman
information to stakeholders which may otherwi (1979)
be disintegrated from the networkhis role may

also interfere communication if it transmits

information in a poor quality or untimely manne

This role enjoys a higher quality of Freeman
communication (e.g. lower chance of informatic (1979)
distortion, and shorter information transmissior

time) due to their shorter distance with other
stakeholders. However, it is difficult for this
stakehol der to act
attention.

al
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4.4  Procedures

Figure 4.1 shows the procedures for analysing stakeholders in MCPs using a social network
approach. The entire process aims to map the information exchange interactions of
stakehol der s, a s s mdanfluensds sghiowgh théseal relatisnéhips, mdntdys a
the important, intermediary and unesrgaged stakeholders, and prioritise the general issues

of stakeholders. The whole procedure comprisesmain steps: (1) identiifiyg stakeholders

and general issues; (2) determnign stakeholder relationships; (3) visualig stakeholder
network; (4) analyisg stakeholder network; and (5) prioriig stakeholders and general
issues. It is acknowledged that the details of the propggmdach were adapted from two
published/prepared papers with the candidate as the first author, as shown in the footnotes

below’?.

4.4.1 Identifying stakeholders and general issues

Step laims tocompletely identify projecstakeholders and issues which may be affected due
to MCP developmenbr the achievement of project objectives. Tawethodsfor stakeholder
and issue identificatiosan be usednamely empirical knowledgeased method and chain
referral sampling. These twmethodscan be employed separately or in combination,

depending on thactual project situation

1 Mok, K.Y., Shen, G.Q., Yang, R.J. Addressing stakeholder complexity and major pitfalls in large cultural building projects.
International Journal of Project Management. (Under Review)

2 Mok, K.Y., Shen, G.Q., Yang, R.J. Analysing stakeholder relational structures and concerns in large scale green building
projects. Engineering, Construction and Architectural Management. (Under Review)

82



Chapter 4 A Social Network Approach for Analysing Stakeholders in MCPs

Analysing stakeholdersin M CPs using a social network approach

M ethod/sub-step Step Outcome
(— —\I
| Empirical knowledge- (_
based method
| | _| ldentify stakeholders and Stakeholder roster and
| _ . JJ general issues general issuelist
| Chain referral sampling
w |
/ |dentify stakeholder | |
| relationships |
| ] |
| | Evaluate relationships based Determine stakehol der R ) .
| on pre-defined attributes relationships Adjacency matrix
| ' |
| Develop adjacency matrix |
N |
Visualisation software Visud fstvs\/tglr(l?q older »  Stakeholder network
— - - - - — — — \ — - - - - — — — \
| | Visual observation and s L Initial understanding based | |
| comparison | | on visual comparison |
| |
| | Network-level analysis | .| Anayse stakeholder |,| Network connectivity and |
| y | network i complexity |
| |
| . | | Stakeholder roles (e.q.
| Node-level analysis s T central connector, broker) |
— - I — - I
T )
culate centrality index
| | caleu dlity index | |
| ¥ | "
|| Asesssakenolder ||| [Prioritise stakeholders and Priority lists of stakeholders
| influence level | - general issues and general issues
' |
| Assess generd issue |
| importance |

N ————— _J

Figure 4.1:Procedures for analysing stakeholders in MCPs using a social network approach
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Empirical knowledgebased method

Empirical knowledgébased method is @emmonly used mearfsr identifying stakeholders
and issuesand gatheringhe relevantinformation This method is to engage a representative
group of project participants from tisereproject team and other stakettets via workshops,
interviews or surveys; an collect their opinions o fewquestionss u ¢ h ha &e thiew
project st akhathrethedssuescdncaneitheéw st akehol der s
and O wh suets hre stestaleThis mehod i s descr i bbecdusea s
stakeholders and issues are identified based on the experience, professimmgbrajett
specific knowledge o€ore stakeholders. To facilitate the identification processeference

list of possible stakeholdeend issues deriving from literature review and project document
analysis can be provided to the stakehold&lsidentified stakeholders and issues should be
well recorded to avoid missing information. In comparison witterviews and surveys
workshopis a preferred mearsnceworkshop participants can effectively reach consensus
on a set of stakeholders and issues to be analyseddVhaatages of empirical knowledge
based method include: (1) it is relatively time efficient, (2) it can be easily mnepieed, and

(3) the experience of core stakeholders can be well utilised. Hovthiemethod has two
drawbacks: (1) a complete stakeholded issue identification is difficult due to cognitive
limitations of core stakeholders, and (2) the accuracy efiification results may decrease

when the project grows in complexity

Chain referral sampling

Chain referral sampling commonly usedechniquen qualitative sociological researfbr
engaging nearly all project stakeholdéBerg, 1988; Biernacki and Waldorf, 1981 hile

the empirical knowledgbased method identifies stakeholders based on a small group of

stakehol dersdé experi enc e sanalmdstacomplete stakebaldera |
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list through referrals diréed by people who know the potentially relevant oth@tsain

referral sampling identifies stakeholders in three steps: (1) the core project team members are
invited to appoint internal stakeholder groups; (2) these nominated parties are then invited to
provide referrals of external stakeholders who may impact or be impacted by the project; and
(3) thesedesignated partiesre required to appoint any conceivably impactingngpacted

groups who are still absent in thieain This method produces a complstakeholder roster.
Interviews, workshops or surveys can thencbeductedwith the identified stakeholders to
identify issues in the project. Tlaelvantages of chain referral sampling include: (1) it enables

a completeand accuratstakeholder identificain, (2) the identifications not restrained by
cognitive limitations of core stakeholdemnd (3) it is particularly suitable when the data
coll ection involves insidersé knowledge and
1981) However, this minod has two drawbacks: (1) it is relatively time consuming, and (2)
practical difficultiesexist e.g. people might concern about anonymity and are declined to

provide referrals

Step lyields a stakeholder roster and an issue list of the project. éitifeed stakeholders
andgeneralissuesarecoded numerically a&( wher e a = 1én; n i s the
stakeholders) anth( where b = 1¢ék; k is the number of
subsequent data processing and analy$is.identified project stakeholders are the nodes of

the stakeholder information exchange network.

4.4.2 Determining stakeholder relationships

Step 2 determines the links in the stakeholder network, which represents the information

exchange interactionsetween project stakeholders. This step firstly identifies and assesses
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the links based on pmefined relationship attributes and numerical scales, then develops an

adjacency matrix for subsequent network visualisation and analysis.

Relationshipidentification and assessment

Information is exchanged in two directiongn one direction, one obtains information from a
set of stakeholders to help in understanding or addresaimgusstakeholder issues; in the
opposite direction, one provides informatian a set of stakeholders to facilitate them in
understanding or addressitite issues. Thistep firstly requires each identifietakeholder

(from Step 1) to identify its information providers and recipients amongn tiientified
project stakeholders. Adt that, respondents were asked to evaluate each identified link based
on three relationship attributes, namékgguency timelinessandinformation quality, using

five linguisticcbased levels] Fr equencyé and o6éinformation qu

attributes widely used in SNA studies (Lin, 2014; Meese and McMahon, 2012; Solis et al.,
2013) , while O6baccessd is also an i mportant
ineffective relationships (Cross et al., 200Thable 4.2 presents the definins of these
relationship attributes and the descriptionsnafmerical scale. Questionnaire survey is a
useful means to solicit responses ia thlationship identification and assessmgrdcess A
samplequestionnairas attachedin Appendix A After cdlecting all relational data via the
survey, a sanity check should be conducted to identify any mismatches in the data, e.g. S1
declares to give information to S2, but S2 does not identify S1 as an information provider. In
such occasion, the mismatch shibbk investigated and resolved by seeking viewpoints from
relevant stakeholders on the contradicting stories, and inquiring their particular information
exchange habits and interactions from different angles; in an attempt to achieve consensus
about the sgcific links. Workshop with the core project team and stakeholder representatives

is an effective means to sort out data mismatches.
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Table 4.2: Relationship attributes fadentifying and assessing stakeholder information
exchange interactions

Relat_lonshlp Definition Numericalscale
attribute
1 Fewer than once a montl
The frequency of information 2 Biweekly to monthly
Frequency transmission 3 Weekly -
4 Several times a week
5 At least once per day
1 Very untimely access
The level of timeliness in which 2 Untimely access
Timeliness | information is obtained from or providel 3 Fairly timely access
to stakeholders 4 Timely access
5 Very timely access
1 Very low quality
. The quality of information in terms of 2 Low quality
Information . -
quality correctness, complgtgnemd 3 Fair quallty
comprehensibility 4 Good quality
5 Very good quality

Developing adjacency matrix

After determining the links, aadjacency matrixwhich forms part of the input data required

for network visualisation and analysis, is developed. Table 4.3 presents a sample adjacency
matrix. The first row and colummlenotethe identified stakeholders representiig their
numerical codes SThe numlers in the cellsepresent the frequency wiformation transfer
from t he Oltcowll duearrn 6t o t tahk ee This matrix dndicatesathe sthkehbldee r

information exchange network.

Table 4.3: An example of adjacency matrix representing #gtakeholder information
exchange network

S1 S2 S3 S4 S5
S1 3 5 2
S2 1 3 3
S3 2 5 1
S4 4 4 1
S5 5 2 3
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4.4.3 Visualising stakeholder network

Step 3 applies network visualisation and analysis software package (e.g. NetMiner) to
visualise the stakeholder information exchange network. The node list, link list and adjacency
matrix compose the major input data. A sociogram G(N, M) is developed to represent the
stekeholder information exchange network, where thdentified stakeholders are drawn as

the N nodes joined by the M valued edges. Node shape indicate the stakeholder types, and

edges represent the information flow from one stakeholder to another.

4.4.4 Analysing stakeholder network

Step 4is broken down into three swdbeps: (1)visual observation the stakeholder network
was differentiated into three sociographs basethernthreerelationship attributes, then the
sociographs were visually inspected and comparedbtain initial insights regarding the
effectiveness of stakeholder information exchanged&yriptive analysi$ two network
level metrics, namelyensity and cohesion are calculatedto quantitatively examine the
overall network structure; and (3takeholder role assessmeintsix nodelevel metrics,
namely in-degree out-degree degree differencepower, betweennessand closenessare
computed to assess the rolesirafividual stakeholders (e.g. central connector, information

broker, and peripheral actor) and their influences in the network

Visual observation

A sociogram G of the stakeholder network, in terms of information exchange frequency, has
been developed in Step 3 (please refer to Section 4.4[B)s network graph can be
differentiated into two more sociograms based on the relationship attributes of timeliness and

information quality. Removingthe links of fair and poor information quality (i.¢hose

scoring 6O0O3adinformationdhiea laittty d)b uytieeléds t he net wor
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thelinks of fair and poor information access timelinessfheses c or i ng 6036 i n t
0ti melinessod) f r omthr&sociggramsydnodes denotd the stakehalders, h e s ¢
and links represent the existence of information flow between stakeholders. The more links a
stakeholder has, the more centoalationit occupies. Observinthe variations of theethree

sociograms (G, G' and 'Bin terns of netvork structure and central node distributicen

render initial understanding to stakeholdgeraction patterns.

Regarding the network structure, particular attentions should be paid to the network
connectedness and quoints. Cut-points refer to nodes who connect the otherwise isolated
stakeholders through weak tidsor example, if many stakeholders can mutually reach each
other in G but G" contains many eway interactions and cyttoints, this scenario indicates

that the relatioal structure of stakeholders is vulnerable to disruption when access timeliness
and information quality are taken into consideration. The weak ties should be protected from
attacks to maintain stakeholder communicatiBegarding the central node distritout, if

the central stakeholders in G occupy peripheral locations in G' and G", this scenario reflects
that there is a need for these stakeholders to improve their information quality and access

timeliness because they frequently interact with others.

Descriptive analysis

Density andcohesion arewo useful networkdevel metrics toquantitatively analyse the

overall network structure. Density measures the network connectivity, veltegher density
representsa higher incidence of information flows. Cdadien indicates the time taken for
information to be diffused in the network. A lower cohesion favours informaamsmission
because it implies a quicker dissemination. A cohesion value of 2 can be regarded reasonable

for information network(Cross and &ker, 2004) The theoretical definitions and practical
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meanings of the netwoilevel metrics in stakeholder information exchange network have
been explained in Table 4.The descriptive analysis results of the three netwdekss( and

G") can be compad to yield useful findings. For example, if there is a sharp decrease
between the density values of G and G/, it implies that many links in G are rated fair and poor
regarding information quality; indicating a need for stakeholders to improve the cesgctn

completeness and mprehensibility of information.

Stakeholder role assessment

In-degree, outlegree, degree difference, power, betweenness and closeness centrality are six
useful noddevel metrics to analyse stakeholder roles in information exchange and assess
their influences. The theoretical definitions and practical meaningeafoddevel metrics

in stakeholder information exchange network have been explained in TabBaded on

these calculations, three stakeholder roles, naoslyral connectqgrinformation brokey and
peripheral actor are identified. Table4.4 explans the meanings of these roles and the
specific metrics applied.

Table 4.4: Stakeholder roles and the specific Hedel metrics applied

Stakeholder Description The metrics applied
role
Directly responsible for many information
Central provisions in the networkhe information source | Outpower centralityput-
connector | heavily relied on by its neighbours because theg degree centrality

neighbours are not well connected to others elsg
The gatekeepehaving high power in conthing

Infg:gnkae:t:on or filtering information to stakeholders wiaeay Betweenness centrality
otherwise be disconnected from the network
Peripheral | Relatively less influential because it is an Degree differencdn-
actor information receiver more than provider degree cemnality
Power and degree are two distinct centralit

respectively. Oupower indicates the extent that a stakeholder is being relied on by its
connected others for information access. The higher th@awer, the more qwerful a

stakeholder is since its neighbours are not well connected and thus become dependent on the
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actor to obtain information. Outegree measures the extent that a stakeholder provides
information to its direct neighbours. The higher the-aegree, e more influential a
stakeholder is because its information can quickly reach a large population. Plotting out
power against oufegree help to identify central connectorsvho are respectable and
influential in the informatiorexchangenetwork. Figure £ shows an example of the plot. As
shown in Figure £, stakeholders outside the pink clustex eonsidered central connectors,

who are the direct information sources that many others have heavily relied upon.
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Figure4.2: An example plot of oupower gjainst outdegree

Betweenness centrality measures the extent that a stakeholder lies between ad@cemt
others in the network. Stakeholders with high betweenness score are considenedtion
brokers as they control the information flow to otkewho may otherwise be disintegrated
from the network. Information brokers take a leader role in the network asbwallging

their neighbours to devote more to solutions for tackling project problems.

Degree differencand indegreehelpto identify peripheral actorswho have more incoming

than outgoing links. There are two potential reasons of these stakeholders being peripheral: (1)

they possess specialised skills and knowledge which are peripheral in nature, so they are
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relatively less perceived bytlers as useful information sources; and (2) they may not be
eager to share what they know. Regardlesea$ons, these peripheral actors represent the

underutilised resources, implying high potential to explore new information from them.

4.4.5 Prioriti sing stakeholders andgeneralissues
Step 5 aims to assess stakeholdersdé infl uenct

the nod€devel results.

Assesmg stakeholder influence

This process assessst akehol dersdé influence | evels 1in
results, and it includethree steps. Calculating the centrality index of each stakehslthex

first step. The degree, betweenness and closeness centrality arsnesmalized to aoid

the effect of network size, and thus ranged between 0 and 1 (Beauchamp, 1965). Then, the
three centrality scores of each stakeholteraveraged to obtain its centrality index (Dogan

et al., 2013). The second stiepto prioritize stakeholders accord to their centrality index,

and obtain their ranking. The last sispgo evaluate stakeholder influence in the project. The

influence level of each stakeheldcan be calculated by Eq){1

LA — M

whereS; denotes thénfluence level of a stakeholdgiin the projectR is the maximum rank

among all project stakeholdergq) is thefractional rank of stakeholdey, andn is thetotal

number of project stakeholdefisim and Finkelstein, 2012A lower rank implies a greater
stakehol der influence, therefore this expres

limit of R+1, to invert the rank value (Lim and Finkelstein, 20T2)is is then divided by the

3Eq. (1) assesses the actual influence of each stakeholder among all project stakeholders. For this purpose, the
calculation firstly inverts a stakeholderds rank val.l
(i.e. dividing the obtained al ue by the sum of all stakehol dersd infl
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sum ofa | | stakeholdersdé influence |l evels for n (

of a stakeholder among allstakeholders.

Assesing stakeholder issue importance
This process assesses issue importance in the project and prioritises the EmaEsghc
First, the importance level of each identified issue (identified from Step 1) in the project is
evaluated using Eq. (2):

‘O B Y 0 (2)
wherel represents thanportance levebf a stakeholder issue in the projest, denotes the
influence level of a stakeholden; Cn is the rating given by stakeholdem on the
corresponding issue; amdis thetotal number of project stakeholddtsm and Finkelstein,
2012)St akehol der s &6 Cnaateielicigdromaapresentativiessosall identified
stakeholdershrough the aforementioned questionnaire survey (please refer to Section 4.4.2
and Appendix A) In the survey, respondents aeguirel to rate the impwance of each issue
based on their empirical knowledgsinga fivep oi nt s c a lamdd HPniednegtee 6 1 06
least andhe highestmportance respectively a n d indicatds &é issue being unrelated to
the stakeholder).This calculation assesses hitiwat an issue is, by taking into account both
stakehol dersd percepti on o pandthe aciuad isfluemdesof i mpor
corresponding stakeholders in the real relationship situatiext, all identified issues are
prioritised basedn their importance levels. The output was a ranked list of issues, with those
of greater importance ranked higher. Basically, the top issues represent those which are
perceived as the most critical and are most frequently communicated by stakehotbers in

project. The project team should pay particular attention in handling them
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4.5 Identification and engagement otritical stakeholders

This proposed social network approach prioritises project stakeholders and issues based on
their importance levels. In addition, it helps to identify critical stakeholders who worth
particular attention from the project team or whose communications aagemngnt ought to

be enhancedl'he main principles to engage the identified critical stakeholders are discussed

below.

Central connector

Stakeholders with high oytower and outlegree are central connectors. They are influential
and powerful because thegn quickly disseminate information to a large population; and at
the same time, being relied upon by their information receivers as important information
sources. The project team shoplaly particular attention on their actual influences in project
information flow, and put more efforts in monitoring their information quality and timeliness

in information provision.

Information broker

Stakeholders with high betweenness centrality are information brokers. They can aaahtrol
filter information to othersvho may otherwise not be able getaccess to thinformation.
Although weak ties may not be favourable for transferring complex information, the project

team should protect tekeweak ties from attack so as to maintain stakeholder communication.

Peripheral actor

Stakeholders with large degree differeraoed indegreeare peripheral actors. They might

represent undeutilised sources of knowledge, or they may not be willing to share what they
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know. The project team should improve communicaemlengagement with therso as to

explore new information arkhowledge.

4.6  Chapter summary

This chapterpresents a social network approach for analysing stakeholders and their
relationships in MCPs, with an emphasis stakeholder information exchange intémats.

This approach involves the application of chain referral sampling, SNAft@are package

for network visualisation and exploration (eNptMinel, as well as the calculations of two

networklevel and six nodéevel SNA metrics.The entire procedes of the proposed

approach comprise five main steps, namely ¢
6deter mi ni ng stakehol der relationshipso, o]
stakehol der networko, anédrdédprissues®ding stak

With the use of the proposed approatie, project team would be able to identify completely

all project stakeholders and issues, map the stakeholder information exchange interactions,
identify the critical stakeholdel.g. central conneats, information brokers and peripheral
actors)and key issues, and spot opportunities for improving project information exchange.
The analysis outcomes would help the project team to formulate appropriate stakeholder
engagement measuyrder instance, maitoring the information quality of and timeliness in
information provision by central connectprgrotecting the weak ties with information
brokers which might be more vulnerable to disruptions; and improving the engagement with

peripheral actors whose orimation or knowledge might be uneilised.

The next chapter wilpresent two case studies of different MCP types, includingagr

cultural building project and large-scale green building development. These case studies are
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used to demonstrate the application of the proposed social network approach for analysing
stakeholders and their interactiofiie findings will provide useful insights on the important
stakeholders and issues in major cultural and green building prdjeeidition, the lessons
learnt will offer valuable insights on the further development of the social network model for

stakeholder analysis in MCPs.
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Chapter 57 Validation of the Approach for Analysing Stakeholders

5.1 Introduction

A social network approach for analysing stakeholders and their information exchange
interactions in MCPs has been developed and introduced in Chaptaselstddys used to
illustrate the application of and validateetproposed approacfiwo real case projects of
different MCP types, including anajor cultural building project and &argescale green
building development, are used for the said purposes. Thisech@psents the validation of

the approach by the two case studies. Abbreviated forms of the two project names, namely
XC project (for the cultural building projegtand SP project (for the green building
development), are adopted in this chapter for cdamfiial consideration. Case Study |the

XC project is presented in Section 5.2, while Case Study the8P project is described in
Section 5.3. Lessons learnt from the two case studies are disou&sstion 5.4 with an aim

of exploring theapplicability of the proposed social network approach.

5.2  Case Study Ii the XC project

5.2.1 Description of the XC project

The XC project is &dlK$2.7 billion arts venue particularly constructed for the performance,
production, education and research of @saopera itHong Kong This building has seven
storeys and two underground basement levels, with a footprint of 13,800 square meters on
site. The project scope comprises four main parts: (1) two auditoriubnlf@® and 400 seats,

(2) a 280seat tea houdheatre for traditional recitals and Chinese tea tasting, (3) training and
educational facilities (such as rehearsal rooms and studios) of 2,000 square metejsarand (4

atrium for public leisure.
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The XC project is selected for case study due to fasams. First, this projec considered

a MCP according to the definition on MCPs previously described in Chapter 2. Secondly, this
project involves a wide range of stakeholders with complex relationships and diverse interests,
which contribute to high coplexity in its stakeholder management. Thirdhys project is an
ongoing development instead of a completed works. The researcher considers ongoing
projects as more appropriate because comprehensive information can be collected; while in
past projectsthere is often information missed. Lastly, this project is a performing arts centre,
which isthe most preferablekind of cultural buildings considered by the researcher among
the various kinds (e.g. museums and theatres). AccordiMyamnkowicz et al. Z014),
performing ars centreis the largest and most costly type aifltural building projectin
comparison with museum and theathes. project nature is also complex sindeoften
incorporate multifunctional facilities such as theatre, concert hadker amenities and public

space

The unique nature and high complexities of %C project necessitate social network

approach for stakeholder analysis assueprioritisation. For instance, there are rare local

and overseas examples of art venues specially built for Chinese opgrejéut team lacks

0rol e mobealchmandksd for reference in the des
over 200 genres of Chinese apevhile each of which has unique requirements on stage,
instruments and costumes,; presenti ngense gr eat
is lanternshaped with thel,800tonne main theatre structure (made of structural steel)
situated at the biding top; requiring the use of heavy lifting method whose operation is
technically complex. The construction is adjacent to an established shopping district whose
congested traffic has added difficulties to the site vehicular access. The budget antesched

are both tight, any cost and time overruns may result in huge controversies as the project is of
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high profile. To understand the background of the XC project, document review was
conducted on the below: project profile, public engagement reports aetbpiment plan
prepared by the client; project brief by the design consultants; environmental impact
assessment report by consultancies; relevant articles by local Chineseoimaariations;
relevant discussion papers by the legislative council, etcinftvenation was analysed under
four themes: project background; stakeholders; stakeh@sliess; and information flow of

stakeholders

Since stakeholder relationships and issues evolve with time, a definite time span should be
determined (Baxter and Jac2008; Stake, 1995). When the researcher entered the selected
case, the construction stage of the XC project had commenced for a few months. The
stakeholder network herein captures relational structures at aiqpaimte in the construction
phase. In adition, all stakeholders that were interviewed and surveyed in this case study have
full knowledge about the issues and problems throughout the project from its beginning to the
construction stage. To ensure the reliability of collected data and theidjess of case
analysis, the researcher maintained a neutral relationship with the core project team and
stakeholderg the researcher played an impartial role and did not favour any sides in the
entire case study. In addition, the researcher maintamusghéndent from the situation under
exploration, so as to ensure a minimum intervention from the investigators to the research
context. The outcomes of literature review and project document analysis help the researcher
to assemble two tentative lists dhkeholders and issues of the case. These two lists had

served as reference to assist the subsequent stages of stakeholder and issue identification.
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5.2.2 Development of the stakeholder information exchange network

Chain referral sampling was used to itiignstakeholders, i.e. the nodes, in the XC project.
Four representatives from the client, main contractor and lead design consultant were reached
to start the chain, and they all have full responsibilities in project development. To facilitate
the identfication process, all participants were given a reference list of stakeholders; this list
had been previously created through project document analysis and literature review, with
feedbacks obtained from the core project team. When stakeholders were tadmiha
researcher would approach them to confirm/clarify their role, responsibility and involvement
in the project; and to gain their consent to participate in the subsequent survey. Eventually, 18
stakeholders were identified and coded numerically f&into S18, as shown in Table 5.1.

This stakeholder list and the brief description had been sent back to the core project team for

feedbacks and were subsequently confirmed after minor amendments.

A combination of document analysis, literature review and interviews were conducted to
identify stakeholder issues in the XC project. Initially, project documents (suphbdis
engagement reports andh e government 6s di scustare @ooutpaper
060stakehol dersdéd and Ocul t ur aahalydedaadference listopr oj e c
stakeholderssues was developed. Subsequently, interviews were conducted with key project
participants from the initially approached stakeholdeyshave deeper understanding on the

issues and to gain feedbacks on tilssuelist. Theissuelist was further revised according to

the core project teamds feedbacks and was c
Finally, 54 issues were identied as shown in Table 5.2This list formed a part of the
guestionnaire survey, and assdthe link identification andssueprioritisation tasks in the

later stage
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Table 5.1: Stakeholders identified in the XC project

Stakeholder Description
S1 Client project delivery division A division in the clienbrganisition who oversees the overall planning, construction and management of t
case project
S2  Client performing arts division A division in the clienbrganistion who engages the end users (e.g. opera performers, operators, special
advisors of different art forms), consolidate
S3  Leaddesign consultant A consultancy firm to undertake architectural design and contract administration; it won the design comy
launched by the client for the case project and is subsequently appointed as lead design consultant
S4  Main contractor A contactor company to construct the performing arts venue and manage the project programme
S5 Quantity surveying consultant A consultancy firm appointed by the client to provide cost management and advisory services
S6  Structural engineer A consultancy firmappointed by the client to provide facade and structural engineering design and solutic
S7 MEP design engineer A consultancy firm appointed by the client to provide MEP design and engineering solutions including
sustainability, security, specialist lighting, audio visual, etc.
S8 Theatre design consultant A consultancy firm appointed by the client to undertaleatite planning and design
S9  Fit-out subcontractor for timber A subcontractor company jointly selected by S1 and S4 to carry auitfitorks (timber works)
works
S10 Fit-out subcontractor for A subcontractor company jointly selected by S1 8Ado carry out fiout works (metal works)
metalwork
S11 Structural steel subcontractor A subcontractor company employed by S4 to undertake structural steel works
S12 Electrical subcontractor A subcontractor company employed by S4 to carry out electnistallation works
S13 Theatre system subcontractor A subcontractor company employed by S4 to supply and install theatre system
S14 MVAC subcontractor A subcontractor company employed by S4 to supply and install MVAC system
S15 Fire services andlumbing A subcontractor company employed by S4 to supply and install fire services and plumbing & drainage w
subcontractor
S16 ELV subcontractor A subcontractor company employed by S4 to supply and install ELV system
S17 District council A consultaive body (supervised by the government) who gathers opinions from the public and local com
concerning the development, and reflects their views to the client
S18 End users Performing art®rganigstions who are potential end users of the facilitiethe performing arts venue
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Table 5.2: Issues identified in the XC project

Issue Issue description Issue category

code

11 Communication and engagement with the public and local community Community/Social

12 Disruption to the neighbourhood and locammunity (e.g. changes to traffic conditions) Community/Social

13 Enhancing the image of local community and society Community/Social

14 Prevention and mitigation measures against disruption to the neighbourhood Community/Social

15 Provision of publiamenities and open space Community/Social

16 Safety of the neighbourhood Community/Social

17 Adequacy and stability of project finance Cost

3] Inflation of construction price including labour, material and plant costs Cost

19 Ensuring the project to lmmpleted within budget Cost

110 Increased job opportunities to the construction industry Economic

111 Indirect economic benefits brought by associated economic activities, e.g. more pedestrian flow Economic

112 Pollution brought by construction worls the neighbourhood (e.g. air, noise, odour) Environment

113 Sustainability achievement (e.g. LEED, BEAM) Environment

114 Visual impacts to the neighbourhood (e.g. view blockage) Environment

115 Building a positive image of the project Ethical/Reputatin

116 Company image and reputation Ethical/Reputation

117 Information disclose to the media, general public and NGOs Ethical/Reputation

118 Compliance with statutory provisions Legal

119 Processes and policies of getting statutory approvalpemits to carry out construction works Legal

120 Building common languageffective communicatioand mutual understanding between the project team and el _
Organisational

users

121 Mechanisms and procedures to manage changes Organistional

122 Effective decision making and maturity of the core leadership team Organistional

123 Coordination with interfacing construction projects Organistional

124 Accommodating cultural variations between project team members (e.g. national culture) Organisational

125 Establishing trust, common understanding and mutual geageen client, contractors and consultants Organistional

126 Previous experience of the project team in undertaking similar construction projects Organisational
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127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154

Clear andsufficient government policies to support project development
Controversies from the public and politicians on project quality and performance
Coordination and communication between government departments

Availability and allocation of specialized labour, materials and plants

Contract strategy and administration

Contractual disputes and claims

Fairness of risk sharingetween client and contractors

Al i gnment between design un
Clear specification, drawings and work instructions
Performance and attitudes of contractors and consultants
Performance of works affecting future business opportunities

queness,

Project design accurately reflecting the requirements of client and end users

Project performancmeeting client's satisfaction

aest heti

Quality/performance of workmanship, materials and plants meeting the required standards
Meeting the different expectations of various stakeholders on project quality and performance

Sustainability and reliability of the development after project completion (e.g. maintenance complexity)

Construction safety performance

Proper implementation of safety measures on site

Adapting technological processaxsd systems to changes
Adopting innovative and leadirgdge construction technology

Clear government testing procedures and quality standards of new construction materials
Green and sustainabtenstruction methods and engineering solutions

Risk mitigation
Site logistic and storage arrangement
Technological complexity

Value engineering solutions and the associated debi@gmges arising in the construction stage

Sequencing and progress of construction works
Tightness of project programme

csS

Political

Political

Political
Procurement/contractual
Procurement/contractual
Procurement/contractual
Procurement/contractual
Quality

Quality

Quality

Quality

Quality

Quality

Quality

Quality

Quality

Safety

Safety

Technological
Technological
Technological
Technological
Technological
Technological
Technological
Technological

Time

Time
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After recognising the stakeholders and issues, stakeholder information exoiatigaships

were identified and assessed. For the purpose of this case study, information refers to: (1) any
information relating to the 54 identified stakeholder issues, and (2) any information whose
transmission can help or is essential for the stdden®to understand or address these issues.
The means of information exchange include feetace meetings, telbs/idec-conferences,

phone calls, emails, letters, memos anglagform discussions etc. The reason for
considering a variety of means thd they have been widely used by all identified
stakeholders in the project. A questionnaire survey was conducted with representatives of the
18 stakeholders, who had taken part in stakeholdeisanéidentification, for determining

and evaluating the lks (refer to Appendix A)All respondents (except S17 and S18) were at
senior management level, with over 10 years work experience in their field, and fully
responsible in the project. In the survey, respondents were asked to identify their information
providers and recipients among the 18 stakeholddext, the respondents were asked to
assess eacldentified link based on three relationship attribytes namel y &6fr equ
0ti meli nessd, anusingfivedifigoistiamesdd ilevel$Chapte 4 desctibpd

these relationship attributes and numerical scdlle¢ survey data collection lasted for about

two months, and the questionnaire design included a piloting cycle to minimize ambiguities
and errors in the instrument. A confidentiality statatmeas included in the survey to
all eviat e r es podatd anortymity anetbicalcissuen éfterocallecting all
relational dataa sanity check was conducted to identify a@iaygamismatches Finally, 129

links connecting 18 stakeholders wereigled. The information exchange frequency provides

the basis of creating adjacency matrix. Accordingly, the matrix representing the stakeholder

information exchange network G (18,129) was developed.
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