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Optimising the Role of Facilitis Management (FM) in the Property Development Process (DP):
The Developmentf an FM-DP Integration Framework

Abstract

This thesisis a manifestation of effts to integrate FM o the development procesisrough a
greater involvement of Facilities Manag@r the property development industry. It also presents an
original contribution to knowledge in a form of a validatexbt practicewhich is identifiedasthe
facilities managemerdevelopment process (FBIP) integration frameworkThe framework
potentially serves as a guide to Facilities Mansigad other professionals in various organisations
in the property development industry to optimise the valti€acilities Managemen#M) in the
development project and to achieve sustainable developrketstudy was conducted as a
exploratorysequential mixed methods design in order to identify the issues that limit Facilities
Manages from being involved irthe property development industwyhen they ar&nown to be an
appropriate professional to optimise the value of FM in the development prGzesigative
approacthasbeenused as core component of this reseaiclorder to obtain confirmation of the
critical issues obtained from the literature review. To develop the frameasukyey questionnaire
wasused followed by relevant statistical procedure and analysis. To ensure validatiember
checkingapproachwas implemented through focus groupeiwiew. The validated framework
reveals thathere are 5best practices to lmnsideredby Facilities Manageor other professionals

in the property development industry to optimise the role of FM in the development process for
sustainable developmen addition, the framework discovetsatbest practicearerequired in all
stages of the development process. Neverthebtage 4: Technical Design is crucias itrequires
most of thebest practiceshat drive theintegraton of FM into the developrant processThe
framework demonstrasea killing two birds with one storfie s t :r(iaekptwiting the framework

is expected tdncreae the profile of FM among other professional6i) encouragng a greater
involvement of Facilities Managein the poperty development industryvhich (iii) leads the

project toa sustainable developmeagenda

Keywords: Facilities management, development process, integration, framework, property

development industry
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Chapter One

Int roduction

Thisthesisoffers a significantontributon to the body of knowledge iRacilities ManagementEM)
andthe property developent industryin order to identify the professional best practices that are
effective in optimising the role of Fivi the development processhich can enhance the buildability
and operability of théacilities®.

This chaptecontainsthe background of thresearcin Sectionl.1, which lead to the formulation

of research problem&ectionl.2) and research questiofSectionl.3. The &émodus ope
how to achievehe research aim (Sectidr) is outlined through research objectivesSectionl.5.

The value of this researdh presentedhrough its significantontribution toknowledge in Section

1.6. The final section of this chapter providé® research framework of this research and an

overview of the chapterinthis thesis.

1.1 Background of the research

The poperty development industry is a major contributothte UK econony, contributing6.0
percentof gross domestic product (GDP), equivalémt£90.0 billion (Construction Leadership
Council, 2013. It creates 280,000 businesskhattprovic 3.0 million jobs around the UKibid.).
The poperty development industry in the UK categorised to five (5) sectorsnew public and
private works, new infrastructure, new housiagd repair and maintenan@®&M) works. R&M
works contribue a significant amount to the whole industry, 36.0qeett or £32.4 billior{Office
for National Statistics, 20)13This fact indicate thatthe R&M works sectorhasa major influence
on sustainable development, whichisson three (3) pillars: economy, social and environment.
Although R&M works are often considered as supporting activitiedhéproperty development
sector, they areoften exploited to measure the performanceadfcility and its servicesThe
performance of R&Mworks duringthe operational stag®f the facilities (particularly through
complaint recordsis a manifestation of the quality of worktaeplanning, design and construction
stags. R&M is inevitably linked with the FM discipling which informsthe role of Facilities

Manageras its professional representati

The term oO6property devel opment industryodo refers
stageof work such as o6ébriefingd, 0d adistinggishGtfromdhe erms t r u
6construction industrydéd, of which the constructic
2The term 6facil it iedusldings, fitings,equipmenta@ndienvimhment presented to theh
occupants while pursuing the organisation6s busir
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FM is acknowledge as the fastesirowing professiondespitebeing known asa relatively new
disciplinein the UK. The concept is vague as the remit is wadeging coveringvarious aspects of
human wellbeing and physical infrastructurée Facilities Manager has been perceiveda@sj a c k
of al I(TayandGie280f the individual with spare bulbidderand repairing toolmoving

around theoffice looking for the dedcts of existing facilities to be repaired while supervising the
renovation works and monitoring the level of cleanliness. There is alavgysstionof whether
Facilities Managers are oharge of on€l) or all aspects of the facilitieAccording toTay and Ooi

(2001) the Facilities Manager should represent FM both in operational and strategic Freais.

the property development industpe Facilities Managertsould be integrated at the early stages of

the development processuch as planning and design stage, rather Ieamg called uponat the
commissioning and occupationstagehe r ol e of FM has moved fror
r o o(Rdndeatet al, 2006; p. 554 which haslsopositionedhe Facilities Managein a decision

making processn the development project set.ufsithough operational level ishe Facilities

Man a g ebreddsandduttér, hasbécomdess importana s Faci | i ti es Manage:
time in the c¢classical r qKineagd, 199%; p.p2R dnforitinatedy, CC
Facilities Managers are often neglected and misunder§i@ydand Ooi, 2001

High-quality facilities are essentim supporting the organisatidhat uses the facilities to achieve
their business objectiveBhe owner/usergho investhe upfront costexpecthe providedfacilities

to beeasier to commission and maintain, econ@afioperate, easy to control and manage, capable
of enhancingher business, god quality, pleaantto lookatand lowin energyuse(Latham, 19941

In thelong run, the facilities would encourage a positive outcome in terms of meeting business needs
staff productivity, customer comfotbeingresponsive to the needfthe occupants and supporting
asustainability agend&hodasova (2004ssers that the bottom line d facility is that it has to be

6 h uma n 6 covems tambiehce, orgaaison and flexihlity. Unfortunately, it is argued that
provided facilities thatlo not consider these ideas result in value deterioratidibr caug high-
operating expense® the ownerdue to extensive R&M workFor that,FM is considered as
strategicmethod of solutionn rectifying the6 f | a ws 6 ddfigiencies that todk @lace at the

early stages of the development procetanning, design and constructi@@hodasova, 2004

It has been argued that timeorporationof FM valueat the early stage of the development process
would enhance the performancetbk property development industryhe Facilities Manager has
been acknowlegkd as an appropriate professional to demonstrate FM value that significantly
contributes to sustainable developme(@ivood, 2008. Moreover,the Facilities Manager is in a
strategic positiomo view everyactivity in the development proce@dodges, 200p as well adeing

the person in the middle to facilitate the coortdina of various stakeholders in the development
project(Macomber, 2001)



ChapterOne

Previous research on FBIP integratiornis mostly associatewith FM knowledgen thedesign stage
(Damgaard and Erichsen, 20Qaunzenst al, 2001 Jenseret al, 2009. Despite knowing thahe
Facilities Manager is an ambassadortied FM discipline, insufficient efforthas beemmadeto
identify thequalities needed to enabtBeFacilities Manageto beregularlyinvolvedin theproperty
development industrgndconsequentlyptimise the value of FM iall stages othe development
processSince this research atterapd definethe qualities in each stage of the development process,
it is crucial to identify an appropriate definition @fevelopment procedshat suis this research.
Development process is understood differently deipgnoh type of contractprocurement routes,

regultions, etc.

FM-DP integration is a strategic approach to enhance the performance of the organisation as well a
improving theoperationof the facilities. Howeverit is essential tadentify thecritical issueghat
restrainFacilities Managexfrom denonstrating FM valuén the strategic level othe development
processThis thesigresentshe process of developirag-M-DP integrationframework that will be
advantageous in guiding Facilities Managers and other professionals such as engineerss architec
and quantity surveyorin various types of organisatios to optimise the role oFM in the

development process.

1.2 Researchproblems

In the light ofthe brief introduction in the previous sectiahjs research has identified problems
pertainingto the optimisation ofthe role ofFM in the development process and its contribution to

sustainable development. The problems are:
i. Different views of the importance of FM thedevelopment process

ii. Various opinios on the role of FM ithedevelopmenprocessandits ability to contribute

to sustainable development

iii.  Barriers that limit the integration of FMtmthe development process

3 Qualities can be defined as best practices or success factors

3
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1.3 Researchquestions

Based on thaentified problemstheresearchjuestionghatarise are:
i. Whatarethe current perceptions tfe property development community towards FM
ii. What are the issues that hinder the integration of FMthet development process?

iii. What are thebest practicesneeded to optimise the integration of FM into the

development process?

1.4 Researchaim

6 T @veldp dacilities management(FM)d evel opment process (DP) i

1.5 Researchobjectives

Through comprehensive synthesis of the literature review, the research is to develop a framework tc

optimise FM intathefull development proces$he objectves of the research are:
i. To explore the importance of FM and its relationshithedevelopment process

ii. To identify a number of issues perceived to be barriers for the integration oftéM in

the development process
iii. To establish théest practicefor theintegration of FM io the development process
iv.  To develop an FMDP integration framework

V. To validate the concept of the FDP integration framework

1.6 Contribution to the body of knowledge

This thesis represents a significant contribution to the body oflledge of the research field by
enhancing the understanding of the critical issues that hinder the integration of FM in the
development processThe research produces evidence of originality flogtly qualitatively
confirming the issues grounded franintensive literature revievbecondly, the research delivers

its novelty by developing a framework, termed facilities managemewlopment process (FM

DP) integration, which is potentiallgble toprovide guidance to various professionalglifierent

organisationgo optimise the role of FM in the development process.
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1.7 Research overview andramework

This subsectiondiscusses how this research was organised and conducted in a systematic way. The
research frameworkepictedin Figure 1.1describesight (8) key articles and referenceashich
motivatethis study.The synthesis afiumerous literatureourceded to the formulation of research

aim, researchobjectives, research problems and research quesfidmes research framework

presented ifrigure 1.lwasdesigned with the aimf showingthe process of this researmtone(1)
page.

1.8 Outline of the research
This thesis consists of eight (8) chaptasfollows:
Chapter One: Introduction

This chapter discusses the background of the study that leaddhegmblems, research questions,
research aim, research objectives and the contribution to the body of knowledge. Interestingly, a
research framework that presents the process of the research is prasenedl) page. This would

enablethe readers toomprehend the whole research instantly.
Chapter Two: Development Process

This chapter presents a critical review of the literatures in seaectiadiinition for and a concept of

the development process. The chapter begins with the grovwtte pfopertydevelopment industry

and its contribution tathe UK 6 s -escononiyoThis includes a review of important documents
related to government policies which are formulated to improve the performartive pybperty
development industry in the UK. The reviewa@kovers the progress of professionals relatede
property development industry and the emergence of FM in the 1990s. In exploring for the
appropriate model of the development process, critical review was rnealgons sources of project

life cycles The critical part of this chapter is to decide the most reliable modie¢ development
process as this will provide a solid foundation for this research to progress to data collection. An
extensive critical literature review reveals the position ofifiie RIBA Plan of Work 2013 and its

potential contribution to the development process.
Chapter Three: Facilities Management

This chapter demonstrates an intensive review of related literature in the field of research. This
includes the definition of FMfomthepr operty devel op men Theitematures t r

review covers the existing and potential role of Facilities Manager in the development process. In
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addition, the motivation that encouragke execution of this research is also pres&nThe review

goes on looking for the gap by exploring and identifying critical issues that restrain FM from being
optimised in the development process. It also covers the existingsstnthe FM experience ithe
property development industry in othars of the world. Finally, the review discusses the potential
contribution of FMDP integration to sustainable development. To conclude, the chapter
demonstrates the ultimate purpose of the literatawgew by tabulating eight (8) main themes
consisting of 33 sukthemes that provide the platform for the empirical aspects of this research

endeavour. This chapter is a manifestation of Objective (i) and Objective (ii) of this research.
Chapter Four: Research Design and Methodology

This chapter describeké philosophical side as well as the scope of this study. The reader will find
a critical review 6 the selected research methods, whichddadhe justificationfor why those
methods were employed. The chapter discusses the procedure of data cédetidim qualitative

and quantitative methods including sampling, administering the data, analysing and validating
process.

Chapter Five: Qualitative Data Analysis

This chapter presents the results of qualitative data analysis. The findings are usefiro co
gualities needed to enable Facilities Managebe regularlyinvolved inthe property development
industry, which consequently facilitatehe optimisation othe value of FM in all stages of the
development process including its impanisustainale development. This chapter is a basis for the
research to proceed witguantitative strategy in order to devebp-M-DP integration framework.
This includes summarising the individual interview participamsofiles and interpreting the
meaning ofthe discussion. The critical issues were brought to the knowledge of professionals and
academics inthe property development industry. The purpose of individual interviews is to
gualitatively confirm the issues thategroundedn the theory obtained frotheintensive literature
review. The analysis of the individual interviewand the amalgamation of the results witie
literature producednine (9) main themes consistiraj 39 subthemes. This chapter addresses
Objective (ii) and Objective (iii) of thstudy.

Chapter Six: Quantitative Data Analysis

This chapter begmwith descriptive analysis resinly from 156 questionnaire from asurvey
returned by the respondents. Execution of purification of the scale has led to the renaming anc
reorganising of thdata. The subsequent statistical procedure and analysis were conducted to test the
hypothesis. The results are presented in a way to satisfy the rationale to davéibpDP

integration framework. Finally, the developed WP integration frameworloutlines the best
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practices for the integration of FMtothe development process. This chapter &iibjective (iv)
of the study.

Chapter Seven: Validation

This chapter demonstratthe findings of focus group interview. This includes the summarising of
the content and the interpretation of the interview. The focus group is conducted assatanean
validate the developed FHMP integration frameworkb2 best practicesvereidentified thatwere
spreadover all stages of the development process. The final sectfiche chapter reveals the
strengths and weaknesses of the framework in terms of practicality sacohitibution tothe
property development industry. This chapatisfiesObjective (v) of the study.

Chapter Eight: Discussion and Conclusion

This chaper provides the summary of the discussion of the study. This includes the performance of
the research in achieving research aim and research objective. The answers to research questions
also presented. The chapter also demonstaatange of limitatias of the study. To conclude, the

chapter presents the contribution to the body of knowledge and recommendations for future work.
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RESEARCH FRAMEWORK ﬂ

Foundation to writé ITERATURE REVIEW / Theoretical Foundation to sele®@ESEARCH METHODOLOGY
framework: 1. Management resear¢BasterbySmithet al, 2012
1. Applying facilities expertise in buildg design(Jaunzengt al, 2007 2. Research Design: Qualitative, Quantitative and Mixed Methods
2. Facility Management in Development Process (Chodasova, 2004) ApproachegCreswell, 200 o
3. The Role of FM in Building Project@ensenet al, 2009) 3. The ple of the theoretical drive in maintaining validity in mixed
4. Implementering afft i byggeri (Damgaard & Erichsen, 2009) method researc{Morseet al, 200§ i )
5. Design Integration of &cilities ManagementA Challenge of 4. Quantltat!ve and qlualltatlve research in the built environment:
Knowledge Transferdensen, 2009) application of 6 m@Amaeatiigerat 20628
6. In search for the added value of FM: what we know and what we ne 5. A classification of the philosophical asaptions of management
learn(Jenseret al, 2012 science method@lingers, 2003 —
7. Guide to using the RIBA Plan of Work 2013 (Sinclair, 2013)
8. RIBA Plan of Work 2013 Overview (RIBA, 20}.3 RESEARCH AIM
To develop a facilities management (Fgvelopment
RESEARCH OBJECTIVES process ([P) integration framework
1.To explore the importance of FM and its relationshitheo
deve|opment process RESEARCH PROBLEM S
2.To iden_tify a numl_)er of issues perceived to be barriers fort 1 There are different views of the importance of FM
|ntegrat|0_n of FM imo the Qevelopmer)t process _ the developmerrocess
3.To establish the Is¢ practices for the integration of FMarthe 2.There are various opinions on the role of FM in the
development process _ development life cycle and its contribution to
4.To de\_/elop an FMDP integration framework_ sustainable development
5.To validate the concept of the FDP integration framework 3.There are barriers that limit the integration of FM il
the full development process.
RESEARCH QUESTIONS
1.Whatarethe curent perceptions dheproperty development CONTRIB UTION TO THE BODY OF KNOWLEDGE
community towards FM 1.Qualitatively confirming the issues grounded frime
2.What are the issues that hinder the integration of FM into t- literature review
development process? 2.Developnentof anFM-DP integratiorframework
3.What are the best practices needed to optimise the integrat which serves aguidance to optimise the role of FM
FM into the development process? in the development process.
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Chapter Two

Property Development Process

2.1 Introd uction

Chapter Two discusses the whole spectrum of the property development industry in the United
Kingdom (UK) and the process involved in it. The aim of this chapter is to identify an appropriate
definition of the development process that can be usadjasle for this study. The literature review

in this chapter begins by setting out the current scenario of the property development industry in the
UK. It investigates the evolution of the property development industry in the UK including the brief
histoi cal trend and the UK Governmentds efforts
examines the impact dhe property development industry on the growth of the professionals
including the emergence of the role of Facilities Manager. Hereg@aer will be able to understand

that there are opportunities for FM to contribute effectively to the development process. This chapter
will also examine the model of the development process from various sources, prior to finalising the
definition of thedevelopment process that will be used throughout this research. The outline of this
chapter can be represented by a simple illustration, as shdviguire2.1. The results displayed on

the plate under the funnel are the findingguired from this chaptérthe model of the Development

Process that is fit to be used throughout this study.

Figure2.1 The funnel of Chapter Two

Property
development
industry in the
United Kinadcgi

$

1 The model of the Development Process,;

Source: Selkstudy
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2.2 The property development industry: UK setting

The property development industry is a catalyst to economic growth in t{Ed#K, 1998National

Audit Office, 200). The output is exploited to measure economécfgymance through gross
domestic product (GDP) based on two (2) elements: (i) the value of new works, and (ii) the value of
repair and maintenance (R&M) works. Both are undertaken by public and private sectors for housing,
office buildings and infrastruste works. The property development industry contributes
approximately 6.0 per cent or £90.0 billion of total economic output (GDP) in thg€Distruction
Leadersip Council, 2013 in which the breakdown is as showrFigure2.2. It was recorded that

the property development industry in the UK provides 280,000 businesses accounting for
approximately 3.0 milliofjobs, which is equivalent to 10.0 per cent of total employment in the UK
(ibid). With such broad involvement, the UK construction industry is recognised to be a key delivery

mechanism to the improvement and enhancement of the economic and social atfrastru

All new public
works,
9%

r

All new
infrastructure
11%

Property

development A_g:icultture
Production industry, n 1“; ry,
industry, 6% °

15%

Services
industry,

78%

Figure2.2 Property development industry as a proportion of GDP and its break&owrce:
Office for National Statistics (2013)

Based on the above figure, there is evidence that R&M work contributep&tcent of the property
development industry output, which indicates the level of support to this s8etibr(1988)
explained that new works and R&M works shall complement each othepdrformance of R&M
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works increases in direct proportion to the upsurge of construction of new works. This pattern was
recorded from 1955 to 198Ball, 1988, p. 99and the data obtained from ttéfice for National
Statistics (20143howed hat the trend continued untie third quarter (Q3) of 2014. R&M works

are more sustainable compared to new works and this is proven by the following: in the first quarter
of 2012, the new works dropped by 6.93 per cent, whilst there was only a minimpiof dess than

0.5 per cent in the R&M works. New work is irresistibly prominent in the property development
industry; nevertheless, R&M works are more sustainable due to the need to maintain the conditior
of the facilities. Although R&M work is regardexs a support activity, it can provide a good or bad
reflection on the performance of the develogBel, 1989. As R&M is prevalently associated with

FM, there are opportunities fdhe Facilities Manager to play a better role in the development

process.

The poperty development industry in the UK cannot escape from the issues associated with
inefficiencies in the financial management, resulting in higher construction cost as welllawess

in handling the resources, which causes project delays and criticism of the final products. The numbe
of complaints received after completion can be used as an indi€@n and Chan, 20p4f how

the facilities fulfil the needs of end users and meet their operational requir€dMerttsn and Ross,

2008. The defects that upset theeogtion of the organisations that occupy the facilities can become

a | aughing stock t hr ough o uMortoaand Rossi(2008f py:® so t ehxei
dozens of motorwapridges which function perfectly may be major feats of engineérimgt the
little footbridge that bounces is headline n
knowledgeable about the performance of the facilities in which the appmaidaticated to the
ability of the facilities to fulfil the functions and requirements of the occup&ers and
consultants often measure the success of property development projects based8cthmeaon
criteria: the project should be completedtiome, on budget and free from any legal cla{i®anvido

et al, 1992. Nevertheless, the owner is extremely interested in knowing that the constructed
facilities are functioning for their intended use and are free fromtlenmg maintenance problems as

well as having the ability to accommodate many functions. For the facilities to accommodate
commercial activities, they need to be designed and constructed to the extent to which they are abl

to adapt to changes in order tgpart the occupants to remain competitive in their business.

2.3 UK Government intervention

The UK Government realises that the property development industry is a national economic
backbone and needs to be monitored closely. However, the characteristicntagneof the
industry has prevented it from improving its performaftegan, 1998 The property development
industry is commonly associated with delay in completion, exceededacastgiestionable quality.

Complaints received after completion often indicate that the quality of the facilities in terms of their

11
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appearance and operational requirements has not be@don&tn and Ross, 2008Mindful of this,
the UK Government produces various reports to improve the performance of the industry as well as

to enable the Government to perform its role as a major client and customer of the industry.

Since 1944, the UK Goverrent and an authorised independent comnfitteee published 11
reports (refer to the Pf#egan Report iMable2.1) in which the intention is to enhance the property
development industry.

Table22l1Reports6 themes and i ssues
Report \CETS Themes Issue
A\ Simon 1944 Procurement and Placing of public contract
performance
Phillips 1950 Procurement Organisation and efficiency of buildi
industry
Emmerson 1962 Procurement and Greater integration of the design ani
performance construction process
| Banwell 1964 Procurement and Management of the building process
= performance
gl What 6s Wrong 1970 Relationship and Industrial relations on large sites
= performance
2 Wood 1975 Procurenent and Placing of public contracts via packe
o performance deals
a | Faster Buildings for Industry 1983 Performance Productivity in building factories
Faster Buildings for 1988 Performance Productivity in commercial
Commerce construction
Latham 1994 Procurement and Relationship between the parties to
performance construction process
Technology Foresight 1995 Performance Return to an industry planning mode
not seen since the 1960s
V' Egan 1998 Procurement and Performance of the industsince
performance Latham Report

Achieving excellence, 1999

Modernising Construction, 2001

Accelerating Change, 2002

Improving Public Services Through Construction Better, 200t
Be Valuable, 2005

Callcutt Review of Housebuilding Delivery, 2007
Congruction Commitments, 2008

The Strategy for Sustainable Construction, 2008
Construction Matters, 2008

Equal Partners, 2008

Never Waste a Good Crisis, 2009

VW  Construction 2025, 2013

PostEgan Report

Note: Italics indicate the reports that will be discusseithis thesis

Source: Adapted frovlurray and Langford (2003ndWolstenholme (2009)

Each report aims to encourage the community in the property development industry to act as a forc
without distinguishing their respective areas of expe(tiderray and Langford, 2003 Since the
Simon report in 1944, the comments have been focused on the practice of construction managemer

particularly in the need to change for improvement. Nevertheless, recommendations made in the

4 Authorised independent committee representing an indepeneidaw, commissioned jointly by the UK
Government and the property development industry with the support of client bodies.
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report have not been performed well for the sucoéghe industry(Egan, 1998Latham, 1994
National Audit Office, 2001

Murray and Langford (2003 their analysis found that the repetition of themes in the reports from
1944 to 1998 were evidence that the reports have changed the property development industry at
slow pace. Although the Government recognises the importahtkee property development
industry for economic growth, its intervention has been inadequate due to lack of effective
comprehensive implementation. It is identified ttiad Philips Report was the only Government
commissioned report that recognisedrttie of the labourers towards the performance of the industry
(Murray and Langford, 200Q3In 1968, there wathe PhelpsBrown report that focused on labourers
and sukcontractors level as a driver for change. Those two (2) reports were evidence thaethere w
efforts to involve lower level workers to improve tperformance of the industry (botteap
approach). Howeverthe PhelpsBrown Report was omitted from being commissioned by the
Government, as the concerns were to look at the industry as a bigger pictiret{oop approach)
(ibid.).

2.3.1 Latham Reporti Constructing the Team

The Latham Report entitled é6Constructing the
as a o6landmark reporto f or (Mufiagantlkngford,2@)dThe vy d
report was prepared during three (3) different UK economic situatongaomic performance during

the boom period, the economic crisis and the critical economic downturn. Therefore, the Latham
Report was regarded as O6invincible and durahb
construction and operation cdst enhancing the construction process, which would in turn increase
the performance of the indusifigagioglouet al, 200Q. There wer&0recommendations listed and

the most prominent was ti@rget to reduce the cost during the construction and operation stages by
30.0 per cent by year 2000. The report also suggested that the community in the industry needed t
acknowledge the role of the building services enginedtiatham, 199%and other new fields such

as facilities management. Several recommendations in the Latham Report have beaeenteple

by the UK Government and their impacts have been monitored closely. Although there is a view that
the report has had little impact on the industry, Latham admitted that it has changed the landscape c
the property development industry in the UK. Thatham Report has directly increased the
awareness of issues related to the environment, thus introducing the concept of sustainabl
development as well as several important new regulations. Accordiagtoglouet al.(2000) the

report is beneficial to the industry in which the significant recommendation is to formulate effective

tools or guidelines in undertaking activities at each stage of the development process.
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2.3.2  Egan Reporti Rethinking Construction

In October 1997, the UK Government set up The Construction Task Force (CTF) to revitalise the
momentum of change that was initiated by Sir Michael Latham in 1994. It consisted (@D}en
individuals selected from the t€h0) prominent client organisations throughout the UK. As such, all
views expressed are based on the digigrspectives in line with the main task of this team as an
advisor to the UK Government. The CTF was required to give its view in terms of efficiem®y in t
development process. It covered all aspects of project management including planning, briefing,
design, construction, occupancy, evaluation and operation. In addition, the quality of the construction
system itself was also required be assessed sdthptdjects awarded by the Government could be
implemented in conformity with the eigli®) objectives of the client as determined lbgtham

(1994) as tabulated ifrigure 2.3. The Egan Report titled 6Reth
1998 was regarded as a continuation of the effort to strengthen the idea that was introduced b
Latham The ultimate suggestion of the report is the need to have clear procedures regarding
integration with all stakeholders at each stage of the development process in order to improve the

effectiveness of the projects.

Free from defects

on completion Delivered on time

Value for money

Supported by
worthwhile
guarantee

Satisfactory
durability

Figure 2.3 Objectives of the clients in property development induSource: Inspired byatham
(1994)

Egan (1994) compares the property development industry with manufacturing and services
industries, which have been improved in terms of efficiency due to their bounded process with
inferior working conditiongKoskela, 199 Five (5) main factors have been identified to bring the
industry to a higher level, namge (i) committed leadership, (i) customer driven focus, (i)

integrated processes and team around the pra@gatuality driven agenda and (v) commitment to

people. However, this research focused on the third element, where the development pildbess an
professionals in the industry are integrated, to improve the delivery of the projects and promote
sustainability. According t&gan (P98, p. 16) the development process is often carried ow in
fragmented manner, which needs to change for a better future in the industry.
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6é the industry typically dealing with th
largely separate opermins undertaken by individual designers, constructors and
suppliers who have no stake in the long term success of the product and no commitment

to it. Changing this culture is fundamental to increasing efficiency and quality in
construction. O

The literatue in this chapter will emphasise the possibility of FM being astog solution
(Wolstenholme, 2009, p. Bbr to position the Facilities Manager as an integr@gdiodges, 200pat

each stage as well as the team throughout the development process.

2.3.3  Modernising Construction

The Modernising Construction report was published by the National Audit Offi28d1, and has

been regarded among the top ten (10) industry reports between 1998 and 2008, after the publicatic
of the Egan Repor{Wolstenholme, 2009 It aims to encourage all stakeholders including
professionals representing the client and othgarisation to implement all recommendations made

in the Egan Report. The report emphasises the importance of the partnership concept that integrate
all professionals in the team so that they have mutual objectives throughout the development projects
However, Sir Michael Latham in its foreword, expressing his concern with regard to the small

changes that have occurred since the publication of Egan Report, wrote:

060The fastest growth has comeé in some par
private conmercial clients has been mixed. Some firms have led the way in best
practices. Others have preferred traditional procurement routes. Many clients still do

not understand that fiercely competitive tenders and accepting the lowest bid do not

producevaluefo money in constructiond.

The report identified there are various factors in management aspects that need improvement in orde
to enhance the effectiveness of the projects, as shokigure2.4. However, there is evidence that

the lack of integration between all professionals that represent various organisations at all stages i
the development process has predominantly contributed to ineffectiveness of the (¥ajecisl

Audit Office, 200).
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Better integration

of all stages in
development proces

Better management
of corstruction
supply chain

Partnering between
Better Construction clients and contracto
Performance
AMeet the users
requirements
AFit for purpose
ALower life and
operational costs
AGreater certainty over
Better health and project costs and time Move away from
safety N[ TR RNEE R adversarial approach
labour and materials

Consideration to the
costs and value

Develop learning
culture

Longer term Consideration of
relationship betweer end users in desigr
clients and contracto and construction

Figure 2.4 Management aspectsathneed for improvement for better construction performance
Source: Modernising Construction reportNgtional Audit Office (2001)

Referring toFigure2.4, it is apparent that FM has better opportunities to contribute significantly in
improving the integration of all stages in the development process, in order to improve the
performance of the property development industry in the UK. This research will focus on this aspect;
however, the emphasis is given to the formulation of a framewatkvili guide Facilities Managers

and other professionals in the property development industry such as engineers, architects an

quantity surveyors to optimise the role of FM in the development process.

234 Never Waste a Good Crisis

This report was publisheah iOctober 2009 as a result of an online survey that was conducted in
summer 2008 with the aim of gathering feedback from various professionals in various sectors abou
the evolution of the property development industry in the UK since the Egan Repo88inTi@
findings were exploited to support the survival of the industry. Committee meetings were conducted
regularly in 2009 and they identified four (4) themes: (i) business and economic models, (ii)
capability, (iii) delivery modeland (iv) industry streture, which are the factors affecting the speed

of change in the property development industry in the UK. The statement given by Sir John Egan is
enough to provide a comprehensive image of the change performance in the property developmer
industry in theUK between 1998 and 2008:
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6We could have had a revolution and what w
give the industry 4 out of 1060

Wolstenholme (2009, p. 8)

The online survey conducted askedwatitbe importance of five (5) original drivers for change listed
in the Egan Report. As mentioned $ection2.3.2 this research is interested in supporting the
integration of process and various professioimalse development process. Therefore, it is essential
to acknowledge that about Bger cent of the respondents agreed with the criticality to integrate the

process and the team around the facilities.

Process

. A m .
Committed Focus on th & teal Commitment

leadership end custome integration

product to people

= Very important ®Important = Not very important/not important at a

Figure2.5 The findings of online survey conducted by Wolstenholfmirce: Never Waste a Good
Crisis byWolstenholme (2009, p. 9)

One of the factors in the theme of delivery model is the lack of undensgamidihe whole life cycle

model and the impact of the facilities on the operating performance of the economy and the quality
of life. Wolstenholme (2009highlights that the value of the property development industry is far
more significat during the use stage of the facilities, rather than in the construction stage. Therefore,
it is critical to get it properly executed including the selection of the right individuals from the
beginning of the development process. The report also ssdfgassit is important that the designers

and the builders are involvedlith the completed facilities, so that they can continuously contribute

to preserving the performance and the value of the facilities. However, this is not the caseewvhen
professionks involved in a project will leave immediately after completion. It was apparent that the
property development industry needed a bettrgrated process and to optimise the talent of the
team. The isolation in every activity throughout the developmestess contributes to the slow
changes in the property development industry. The appointment of consultant firms and contractors
separately, coupled with the separation of the functions of FM in the early stages of the developmen
process, has resulted m failure to develop a comprehensive des{@violstenholme, 2009
Therefore, there is a need to integrate FM into the development process in order to provide a positive

effect on the whole life cycle of the facilities.
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The report also emphasssthe ned to improve the line of communication in the development
process. There is a suggestion for the players in the industryto createdomgp poi nt i n
set up. This is to encourage the project members consisting of various professionalsitoonerk

(1) unit. The Facilities Manager could be the suitable professional to hold this responsibility.

2.3.5 Construction 2025

Construction 2025, published in 2013, summarises atlermg strategy of the property development
industry in the UK to cope with thgrowth of the global industry market in 2025. The UK
Government and the players in the industry have a vision to reduce the initial cost of the project anc
the operation of the facilities by 33.0 per cent. There is also a commitment to reduce the project
duration by 50.0 per cent, from inception to handing over, both for new works and R&M works. The
report identifies that one of the weaknesses in the industry is the lack of integration and limited
information transfer. The continuation of information fronme(1) project to another project was not
common. As a result, the experience and information vanished when the team was disbanded and tt
facilities handed over to the client. Apart from that, the report also reiterates the concern of Latham
and Egan thanadequate integration in the process and team have predominantly contributed to the

waste of opportunities to innovai€onstrution Leadership Council, 2013, p.)23

Nevertheless, there are opportunities in the property development indstijch FM should be

aware. Wide implementation of Building Information Modelling (BIM) in the industry could enhance
the performance of #hindustry and cost reduction. BIM would encourage integration of various
professionals in the industry as well as ensure the continuation of the information. The report has
revealed that the implementation of BIM at the earlier stage of the developrvigmcifiester Town

Hall Building contributed to the efficiency of the project (p. 9). Furthermore, the project has
demonstrated the potential of BIM for the future of FM in the property development industry.
Therefore, the opportunities for FM to be integdainto and to contribute significantly in the

development process are wide open.

2.4 The evolution of the professions

The future growth of professionals in the property development industry was debated as early as
1950 through the Working Party Report: Biilgl document, better known as the Phillips Report
(Ministry of Works, 195). The report identifigthat the professionals involved in the project were
divided into two(2) groups, nhamely employers and operators, the latter of which is prevalently
associated with architetengineers and quantity surveyors (p. 3). However, the development of
technological invention that supported the operation of the facilities created new professions that

focused on ensuring smooth operasiand comfort of the occupants. Although thertérM did not
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yet exist at this point, the awareness regarding the tasks and responsibilities did. The element of FN
gained the attention of the client as even more customer care aspects emerged. The reped conclud
that there is an ambiguous boundary lo@ween construction and operation stages as a result of
qualitative and quantitative analysis of the data obtained in the UK, as well as case studies of
neighbouring countries. This report can be considered as a trigger for the birth of the rolatigis-acil
Manager.

A study byHarri (1992)found that the traditional British property development industry separates
the design work and construction work while the oasibilities of the design team are divided
between experts whose qualifications and duties are controlled and protected by professional bodie:
Evolution in the property development industry has changed the principles of project management
and the develapent process. The emergence of other professionals indicates the progress of
modernisation of the property development industry in the UK. The expansion of the property
development industry in the UK created opportunities in terms of the establishmenfessipn

and employment. Architects have been the most recognised professionals in the industry. Architect
play a major role in managing the overall development process encompassing planning, financial
control, procurement, and monitoring the progressarfstruction activities as well as being the
designerFigure2.6 shows the traditional project structures in the UK.

Functional rolén the development process

Client A
AN |
e A ERNEEN : Projectsupervision
// V \ \\ 1
a 1
/’ Architect \\ v
[ ! | /T\
Quantity | . , _
surveyor 2 Engineer ! Design management
y v
Contractor ’T\
o ~ . |
- - = ~ ~ 1
|’ \I | Construction management
1
Nominated Domestic :
subcontractor subcontractor v

Notes: < - -~ Indicates contractual relationships
Indicates management relationships

Figure2.6 Traditional project stretures Source: Ball (1988)
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The growth of complexity in development proghas changed the role of architects and increased
the conflict within the community In the 1980s, the role of architects in the development process
was criticised and questione@he pressure for architects to work harmoniously with other
professionals is always present. The most critical deficiencies that architects need to angptioere

ability to cooperate and communicate with all members at any level throughout the dewtlopme
process as well as continuous learning about the dé€Bigih 1988§. This, coupled with the
introduction of various forms of contract to fit the complicated environment in thetigdinas
lessened the renown of architects. A less respected architectural profession is mainly due to th
incompetence of the average architectural pra¢Bedl, 1988. Architectsalone could not manage

the complexities and need to collaborate with other professionals in the development process
Uncertainties in the architectural profession have indirectly increased the profile of other professions
such as engineers, quantity surwesyand workers involved in the R&M sector. In this respect,
professionals engaged in R&M took the opportunity to enhance the profile of the field of facilities

management.

The history and expansion of significant professional roles in the industry afly bsiplained in

the following subksections:

2.4.1 The Architects

The Institute of British Architects was founded in 1834 at a time when the architectural profession
and community had a low level of respect due to a variety of ethical issues that surrounded it
including corruption, fraud and abuse of power. Thus, the image of the architectural profession and
its community needed to be enhanced and, as a result, the Royal Charter was awarded to th
institution. Since 1937, the institution has been known as tlyalRustitute of British Architects
(RIBA), and has managed to uphold its reputation and to increase its professional membership. Sinc
its initiation, RI BA has remained focused on
promoting and facilating the acquirement of the knowledge of the various arts and sciences
connect ed (Rohadnstiute ioftBlitishdArchitects, 2034

There is another government authority to recognise and control the professionalism of architects.
known as the Architectsd Registration Counci
(Registration) Act of @31 allows ARCUK as a statutory body to register any architects who have
passed the RIBA exams. ARCUK comprises representatives of all architectural organisations in the
UK, government departments and other related professional institutions. The contewiews to

the Act have strengthened its content and, with a view to enhancing the profile of architects, the

5 Community refers to an organisation or individatiler than Facilities Managesose core business isfimvideconsultatiorservices
and constructiomctivities particularly in th@roperty development industry
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Architects Registration Board was formed through the Architects Act 1997. Currently, 40,000
architectsaremembes of RIBA. RIBA is now based ihondon and there are 14 regional offices to
support the affairs of architects all over the UK.

RIBA now is working hard to support sustainable development ipsliotroduced by the UK
Government. The establishment of a Sustainability Hub on its webst@dence that RIBA is
serious in providing reliable resources in every aspect of sustainable design in archifayate
Institute of British Architects, 2034

2.4.2 The Engineers

There are various fields of engineering in the UK. However, the most prominent fields in the
twentieth century were civil, mechanical, electrical and structural engineering93a, the
traditional task of engineers was to advise architects in terms of engineering aspects of the building
and concurrently take entire responsibility with regard to engineering characteristics of the facilities
(Ministry of Works, 1950 The discwoery and development of hew engineering technology has
pl aced engineers at t he €heii dordgributior woetthe property t h e
development industry of the UK has been recognised. The growth of five (5) engineering societies

is explaing in brief as follows:
1 Institution of Civil Engineers (ICE)

ICE was established in 1818 and was known as the oldest professional society in the UK. In 1828
ICE was granted a Royal Charter implying recognition of the role of the institute to the nation. It
allows ICE to draft its own blaws, regulations and rules for its members as well as acts as
authorisation to award a membership grade. ICE was formed to promote and develop civil engineer:
through its practical and academic programmes. Since its iongp@E has believed that all civil
engineers are o6at the heart of soci ety, del i
and pr of es s i(losttatibn oeGivii Enginders, £@)4 As of December 2014, ICE
represents approximately 80,000 members around the world. It has been a partner in discussions wi
the Government built environment issues in which Lord Chidgeyspected politician and a
Member of Parliament (MP) for Eastleigh from 1994 to 2005, admitted the contribution of ICE to
the nation:

0ln the House of Lords we are reliant on
authoritative research support our workhd ICE is always available to advise

Members of both Houséd r om al | parties. 6

(Institution of Civil Engineers, 2034
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1 Institution of Mechanical Engineers (IMechE)

IMechE was establishad 1847 with the aim being to enhance mechanical engineering knowledge
and to be a catalyst of innovations tlaaé advantageous to humankiriBolan, 1979. IMechE
believes that the quality of life can be continuously improved throughattreessing of engineering
technology. IMechE received Royal Charter in 1930. As of December 2014, IMechE has over

110,000 members worldwide and operates from London.
1 Institution of Electrical Engineers (IEE)

IEE was established in 1888 as an organisdtiat was originally known as the Society of Telegraph
Engineers in 1871. IEE now no longer exists after its merger with the Institution of Incorporated
Engineers (IIE) in 2006 to form the Institution of Engineering and Technology (IET), based in
Stevenag, UK (The Institution of Engineering and Technology, 201&T represents more than
150,000 members worldwide. IET is a chartered professional body, which allows it to establish

professional registration for its members.
9 Institution of Structural Engineers (IStructE)

The need for durable and everlasting binidg enhanced the development of concrete technology
and other related industries such as cement and steel. A standard for producing concrete was high
needed. In 1908, the Concrete Institute was born, which was officially renamed the Institution of
Strudural Engineers (IStructE) in 1923. In 1934, IStructE was granted a Royal Charter and was
recognised for its contribution to the establishment of the London BuildingTAet Institution of
Structural Engineers, 2014StructE is an internationally recognised society comprised of 27,000
structural experts from more than 105 countries aroundltiee. Nowadays, IStructE is growing

and incorporating the aspects of sustainable development as well as encouraging its members 1
safeguard the environment. The management and administration of IStructE is currently housed ir

London.
1 The Chartered Instition of Building Services Engineers (CIBSE)

The Chartered Institution of Building Services Engineers (CIBSE) received its Royal Charter in
1976. CIBSE is an active organisation in promoting a sustainability agenda, particularly in energy
efficiency initiatives, by awarding research grants to any CIBSE member around the world to develop
their career and research as long as it meets the interests of CIBSE and related stakeholde
(Chartered Institution of Building Services Engineers, 20CIBSE has set its role and core purpose,
which is committed to promoting building services engineering for the benefthrotigh
collaboration with the built environment and the industrial processes. CIBSE is also committed to

enhancing education and research in the building services engineering and employing the researc
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outputs for better outcomd€hartered Institution of Building Services Engineers, 2023 of
December 2014, CIBSE had approximately 24,000 members around the world.

2.4.3  The Surveyors

In the earlyyears, the surveying discipline was renowned as a-tasgking profession including
building survey, valuation and assessment, auction and property managemgitinstitution of
Chartered Surveyors, 20114Diversification of activities and expertise, and its uniqueness, are
important features of the Royal Institution of Chartered SurvefRIGS), which the name was
adopted in 1946. In 1881, the institution received its Royal Charter followed by establishment of the
objectives of the institution in promoting 6
inthe UKandinanyothr par t oRoyat listtution offChattdved Surveyors, 2D1As

of December 204, RICS has around 118,000 qualified members, known as chartered surveyors,
worldwide. Due to its wide range of specialism, 17 professional groups were formed apart from
Property, Land and Construction groups. Facilities Management is one of the prafegsiops

listed, of which a qualified individual who has passed the RICS Assessment of Professional
Competence (APC) will be granted the title of Chartered Facilities Management Surveyor. RICS
recognises FM as a discipline that contributes to the eftigiehthe built environment. The role of
Facilities Manager is needed in all sectors including the property development industry. RICS is
known to be onef the professional bodies that are seeking to enhance the profile of FM.

2.4.4  The FacilitiesManagers

The British Institute of Facilities Management (BIFM) was founded in 1993. It is the largest
professional body to promote the education, interest and professionalism of the FM community in
the UK (British Institute of Facilities Management, 201#As of December 2014, there were
approximately 14,500 members of BIFM. BIFM had sp a clear strategy to develop a good
relationship with all stakeholders including the Government and private sectors. BIFM emphasises
continuous professional development through qualifications and training in line with its mission to
enhance the profass. The interest of institutions of higher education to collaborate with BIFM
indicates that the qualification of FM is recognised in the industry. Liverpool John Moores University
(LIMU), for instance, created a unique programme embedded with profé$dibialifications.

A successful individual will received a Master of Science (MSc) in Applied Facilities Management,
equi valent to BIFM6s Level 7 portf o-kxpanding Si n
discipline in the UK(Noor and Rt, 2009, the role of Facilities Manager has become significant in

the built environment, which needs to be addressed in this thesis.
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2.5 Defining the development process

A property development project is high in complexi$#illiams, 1999 due to its interrelated
activities (Baccarini, 199p that have to be performed simultaneously and sequentially in each
development stage. Furthermore, the involvement of numerous professionals from different
disciplines that represerarious organisations in the project set up further increase its complexity.
Michael Kagioglouet al.(1998b) claim that traditional methods in managing property development
projects resulted in repeating the same errors. AccordiBgao (1998)the property development
industry in the UK kept repeating the development process that the industry community felt was
unique whereas it resulted in repeating the same errors. Thus, there is a a@edrf@misation to
establish good strategic planning, operation monitoring system and ability to anticipate difficulties
in order to deal with the complexity in each activity in a pro{&itlado, 1998 In addition, the
establishment of a consistent model of the project life cycle requires a new paradigm and change ©
working sysem in the property development industry. Howewarskela (1992)affirms that the
paradigm shift in the industry is very slow and difficult to measure.

The main purpose of the project life cycle model is to inform all parties invaoivbeé development
project to play their roles effectively and implement each project stage in a proper Bistenand

Slevin, 1988. It allows all stakeholders tgew the project from a broad and precise perspective.
Monitoring and managing the development project throughout the project life cycle has been
recognised as the proper approach to complete the project succd¥&itdget al, 2009. The life

cycle of the facilities involves various stakeholders and numerous changes to the requirements. Th
initial objectives of the facilities are often at stake and changes in policies carnrrésalalteration

of physical layout, functions that lead to additional cost and delay in comphétitaset al. (2009)

stress the need to monitor the changes by using tools that completely rely on a diglanfrifte

project life cycle. In addition, this model provides alternative ideas for tracking the achievement of
the project in each stagglevin and Pinto, 1987In short, the project life cycle will determine the
sequence of the stage of the projects. Furthermore, the project life cycle allows the opportunity to
encourage the assessment of FM in the development process, whictolealing whether or not

to integrate it into specific stages. An explicit model of the project life cycle will assist Facilities
Managers and other professionals to prioritise the activities that encourage optimisation of the role

of FM in each stage dhe project life cycle.

In the literature review, it was identified thdbrris (1988)was one of the pioneers who introduced
the model of project life cycle. In fact, he edsed the need for professionals in the project
management discipline to understand the model. Project life cycle, accorditagrie (1988) is a
process by which to achiepeoject objectives through various activities that involve formulation of

project definition, project requirements, project execution, project segmentation and completion; in
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terms of physical and financial as well as contractual activities. He furtremaseg the elements of

the project life cycle into four (4) stages comprising feasibility, planning and design, construction,
and turnover and stamp. The project life cycle was referred to by Breject Management Institute
(2000)to describe the sum of knowledge within the profession of project management. Project life
cycle agdefined byMorris (1988)is illustrated inFigure2.7.

For the purpose of this research, the term development process will be used since thereitig similar
in definition betweenChodasova (2004and Morris (1988) Furthermoe, the term development
process is used to indicate the presencen & element in the property development industry, as
discussed in Chapter Three. Therefore, from this point onwards, the term development process wil
be used for the entire study ingleat project life cycle.

_ Full
Installation Operations

Substantiall
100% Complete ‘ *

Major
Contracts
Percent Let
Comgete ) 1
Project
iGOo
Decision

l

STAGE | STAGE I STAGE Il STAGE IV|

FEASIBILITY PLANNING CONSTRUCTION TURNOVER
1 Project Formulatio and DESIGN 1 Manufacturing and STARTUP
1 Feasibility Studie 1 Base Desig 1 Delivery 1 Final Testin
1 Strategy Desic 1 Cost and Schedt 1 Civil Works 1 Maintenanc
and approvi 1 Contact Term 1 Installatior
and condition 1 Tesing

q Detailed Plannin

Figure2.7 The definition of development process according to Morris (1$88)rceMorris (1988)

Stage |: Feasibilty At t he preli minary stage, stakehol d
trend and social changes are assessed. The project objectives are identified and the possibility t
achieve them is measured. Elementsalue and worth are gauged to conclude the phase. The
feasibility stage is recognisedthei nst i t ut i onal dg®Weris, 18088 deoidion.i n g

At this level, the decision makirig often relatedo financial and technical faibility.
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Stage II: Planning and desi@nThe estimation and the work programme are scrutinised. Contract
document, specification and working drawings are prepared, contracting strategy and funding are
reappraised, authority permissios pursued and logigs systems are defined. The contract is
awarded to a successful bidder followed by handing over of the site. The planning and design stag
is classified as strategic in nature by making a firm decision while the construction stage is
categorised as tactl.

Stage lll: Constructioii This stage comprises physical activities with the implementation of various
construction techniques and technologies to achieve the specified project quality within the allocatec
timeframe, as well as procurement activitiétim the allocated budget. The performance and fithess

are tested and the functions are certified by all professionals involved.

Stage IV: Turnover and staup i Review of tasks and resources. The facilities management will
lead the technical operatiomé support service system. The satisfaction of the users becomes the

focus. The performance capabilities will be measured and monitored.

A clear definition of the development process is central for project success. The more processes the
are identified, he bigger the possibility for the project to be implemented effectively, as complexity
in each activity is isolated and easy to contkihg and Cleland (1988%ummarised that the
development process was divided into nine (9) phases comprised of identification, formulation,
evaluation, detailed planning, design andgieeering, procurement, construction/execution,
completion and postompletion activitiesThe Chartered Institute of Buildir{@010b)describsthat

there are 12 stages in the development project, consisting of appraisal, design brief, concept, desig
development, technical design, production information, tender documentation, tender action,

mobilisation, and construction tegetical completion and peptractical completion.

Barrett and Baldry (2003rguethat the model of development process was prevalently understood
as a linear and sequential process as follows: plarfirgiefing Y designY constructionY
occupancy. The process was repeated for every new project, despite there being evidence that tf
flow does not necessarily fit with other projects. Since there were weaknesses with the existing
method Barrett and Baldry (2003jitroduce a cyclical process, as showkigure2.8. The cyclical
process encourages knowledge and data sharing between the stages, which is useful for the ne
design otto enhance the existing building performance. The incorporation of an evaluation element
into the process complements the briefing an

the facilities provided.
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Figure2.8 Cyclical development procesSourceBarrett and Baldry (2003)

The Project Management Instituteroject Management Institute (2008)jghlights that the
overlapping phases could accelerate the progress of the project. However, it exposes the project t
additional cost for rework as a result of instiént collaboration in the project. Accordingderzner

(2006) the overlapping of the activities in the development process is inevitable. The risk, however,
can be controlled by increasing the effectivenesiseproject and lowering the degree of uncertainty

(Project Management Institute, 2008

Michael Kagioglouet al. (1998b) Kagioglouet al. (1999) Kagioglouet al. (2000) Aouadet al.
(1998)andCooperet al.(1998)draw our attention to a different angle on the development process
grounded in the Oprocess Vviewd in tiyeoremawmuf a
the development process to be more sustaingbigioglouet al. (1999)conclude that the property
development industry needs these qualities in order to adapt to changes of environment. In addition
Kohler and Litzkendorf (2002)emind the property development industry to be aware of the
increasing complexity of user requirements; ihgva good understanding of current working
environment, and having the ability to ant.i
protocol 6 was uni gue apgrepmject phdsapreconstfudtipn pipasep | e «
construction phasand postcompletionphasé have covered all critical activities in the property
development project. Furthermore, FM responsibilities are properly indicated, as shieigara

2.9.
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Kagioglou et al. (1999) claim that the model of the developmenbpess has been viewed in a
fragmented manner, which has limited the success of projects. The situation was different in the
manufacturing industry, where the production process was treated as a unit. A proper model of
production process in the manufachgriindustry led to an excellent performance achievement in
terms of the flow of the information. This view was supportedNigich and Carr (2001)who
contendhat it is vital to get the model correct as it will detare the continuation of the information
throughout the development process, which is considered as a main success factor of the project
Furthermore, the 0pr Coopesesal (hoOandKagmglauet al.(2000)o d u ¢
was referred to bydamid et al. (2010)to develop and justify the need for FM process protocol in
higher education institutions in the UK. It shows strong evidence that a clear model of development
process is capable of contributing something new in the discipline of built environment. This idea
became the motivation for the study and justifies why the development process model needs to be

carefully determined.

It would be beneficial to examine why comparison is made between manufacturing and property
development industries and what are the benefits F M. 6Process protoco
from the manufacturing industry, has similar characteristics in the property development industry in
terms of activities for developing new products/facilities (Baele2.2) (Kagioglouet al, 1999. A
6stage gat ed c blichadKpdioglouet al.(1698h)eacewtagds gonsistent planning

and monitoring throughout the development process. It also allows the activities in the process to be
carried out simultaneously while the products of the process are appreciated. There igysimilar
between the construction stage in the property development industry and new product developmer
in the manufacturing industry. Both could begin after complying with the requirements set in the
earlier stages of the process. In addition, the charaatstietween the tw®) industries with regard

to the construction stage are identical in terms of participation of professionals, optimisation of
internal resources, commissioning of completed products and maintenance for the product/facilities.
In line with this view is the work ofsann (1996) which claimsthat production and the property
development industry shared the same critical issue in compromising between standardisatior
(facilitating the advantages of efficient utilisatiah the production/development process) and
flexibility (the marketability of the product/facilities and fit to user needs). More@amyido and
Medeiros (1990)laim that the similarity between the manufacturing and property development
industries is in their basic processes and functions, clggiteand innovative solutions. However,

the manufacturing industry has managed to exploit all those aspects to achieve a better result.

The knowledge of information and communication technology (ICT) in the manufacturing sector is
far more advanced compeatto the property development industry. There have been efforts to apply
the principles of ICT in the manufacturing sector to the construction ind(lstskela, 1992
Sanvidoet al, 199Q Sanvido and Medeiros, 199@anvido and Norton, 1994The idea of
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collaboration between ICT and the property development industry is to simplify the complexity of
the construction industrynultiple-phases of development process, involvement of multidisciplinary
professionals as well as usage of assorted software esheldre tools. However, there are problems

for effective collaboration. The model of development process is unclear, resulting in poor planning
and less priority being given to the operation stage including maintenance, environmental impact anc
sustainabilly (Sanvidoet al, 1990. The importance of having a clear dab of the development
process has been discussed by various researchers and most of them requdefanacinodel of

the development process to produce systems or models of integration and collalfématamet

al., 1998 Hagan, 2001Hetrick and Khayyal, 1989Michael Kagioglouet al, 1998a Razali and
Manaf, 2005 Sanvido and Medeiros, 1998avido and Norton, 1994hohet and Lavy, 200%u

et al, 200Q. It has been anticipated that BIM would be able to be implemented smoothly and provide

betier opportunity for FMDP integration as long as the project life cycle model is clearly defined.

Table2.2 Similarity of characteristics between the manufacturing and property development

industries

The starof a project

The production of the products/facilities
Construction techniques

Basic processes and function

Challenges

= =4 -4 -4 -4 -9

Innovative solutions

Source: Inspired fronGann (1996)Michael Kagioglouet al. (1998b)and Sanvido and Medeiros
(1990)

Crowley (1998)ustifiesthe reason why manufacturing is considered as the most appropriate sector
to be compared with the property development industry. The manufacturing industry has been
synonymous withdan production philosophy. It was suggested that the property development
industry adopt the lean concept, which could definitely drive the industry towards sustainable
economy and soci al i fe: Obuil ding e&mmithe s
Aservicingo f or(Crawteys 1988ng. 399 le ling with @owkeyKodketad1992)
further supportshat the property development industry should adopt the evolving set of principles,
technigues and tools of the manufacturing sector. She coschatethere ar¢hree(3) values of

new production philogzhy in manufacturing that need to be learned by the property development
industry (sedable2.3).
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Table2.3 The definition of new production philosophy

1 Conceived as material andanmation flow processes, which are
1 Controlled for minimal variability and cycle time, and

1 Improved continuously with respect to waste and value, and periodically with re
to efficiency by implementing new technology

Source: Koskela (1992)

Meanwhile, Kagioglou et al. (2000) concludethat there aréwo (2) main areas from which the
property development industry could gain from the lean concept in the manufacturing(seetor
Table2.4). The lean concept could encourage the integration of the processes and enable concurrer
engineering with low production cost. HowevE€rowley (1998)warnsthat the rise of the lean
concept in the property development industry should be in line with the current trend of client
requirement$ provide the client with the complete service in ¢hepackage includinglanning,

design, construction, operation and maintenance of the completed facility. For this, public private
partnership (PPP) is the approach with which most property development organisations are intereste
in becoming involved. PPP is the contracinabvation, which is identified as one of the factors to

encourage the growth of FM in the property development industry in the UK.

Table2.4 Areas where the property development industry can benefit fromahafacturing

industry

9 The production process in term of nature and content, to the design and cons
activities

I The production of the product, including resources planning, technology us
material selection

SourceKagioglouet al. (2000)
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The development process provides a useful framework for the cliept@fedsionals in the property
development industry to monitor the progress of the projects by conceptualising the work stages ant
resources required at each project stggjevin and Pinto, 1987 In addition, it would assist in
identifying the factors needed for effective project implementation. Slevin and Eifi8Y)
formulate a factor model (séggure 2.10) with the purpose of discovering the factors needed for

project success. It was ident i &thatdaffersopportunity mo r
for FM to get significantly involved in the development process.

Communication

. Personal
g Top Project " : . .
P_ron_act —> managemer = schedule/ —=— Cllent_ recruitment Technical ____ ~ Client
mission consultatior selection an tasks acceptance
support plan training

Monitoring and
feedback

Troubleshooting

Figure 2.10 Ten (10) key factors of the project implementation prafi&ource: Slevin and Pinto
(1987

The literature review has so far demonstrated that there is various understanding of the developmer
process, some of which neglethe role of M and the others which take it lightlifable 2.5

summarises the elements of the development process obtained from 30 sources.

Table2.5 Previous studies on the definition of the prdp development life cycle

Title of articles/books Author Methodology Development process
1. Managing Project Interfacdsey Morris (1979)  Literature Stage |: Feasibility
Points for project Success cited inMorris  review Stage II: Planning and design
(1988) Stage lll: Construction
Stage IV: Handover and Starp
2. Life-cycle Management Pandia (1985) Literature i. ldentification
cited byKing review ii. Formulation
iii. Evaluation
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Title of articles/books

Behavioral Implications of the
Project Life Cycle

Processes, maps and protocols:
understanding the shape of the

construction process

The Design And Construction
Process

FacilitiesManagement: Towards

Best Practice

Facility Management in
Development Process

Author

and Cleland
(1988)

Adams and

Barndt (1988)

Winch and
Carr (2001)

Macomber
(2001)

Barrett and
Baldry (2003)

Chodasova
(2004)

A Guide to the Project Manageme Project

Body of Knowledge (PMBOK
Guide)

Management
Institute (2004)

Cost Management and Estimates Savolaineret
the Infrastructure Design Process al. (2005)
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Methodology

Questionnaire

Case study
and
interview

Literature
review

Case study
and literature
review

Literature
review

Literature
review

Literature
review

Development process

iv. Detailed planning
v. Design and engineering
vi. Proawrement
vii. Construction/execution
viii. Completion and
ix. Postcompletion activities
Phase I: Conceptualisation
Phase II: Planning
Phase Ill: Execution
Phase IV: Termination
Define need
Establish viability
Conception
Scheme design
Detailed design
Production planning
Main trades
Finishing trades
Commissioning
Facility management
Formulation
Design
Construction
Operations
Linear Process:

1 Planning

1 Briefing

1 Design

1 Construction

9 Occupancy

Cyclical Process:

1 Planning

1 Briefing

1 Design

1 Construction

9 Occupancy

9| Evaluation
Initial idea
Conception
Feasibility study
Preparation of contract
Origination of contractual

obligations

Construction works
Completion and occupation
Facilities management
Initial Phase:

1 Charter

9 Scope statement
Intermediate Phase:

1 Plan

Y Baseline

9 Progress

1 Acceptance
Final phase:

1 Approval

1 Handover
Project Planning
Design
Construction
Use
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No. Title of articles/books Author Methodology Development process
10. Property Development Wilkinson and  Literature Initiation
ReedHavard review Evaluation
(2008) Acquisition
Design and costing
Permissions
Commitment

Implementation
Let/manage/dispose

11. Design Integration of Facilities Jensen (2009) Literature Decision
Management: A Challenge of studies and Briefing
Knowledge Transfer knowledge Design
sharing Construction
12. Integration of Consideration of Jensen (2008) Literature Occupation
Facilities Management in Design studies,
knowledge /
experience
sharing
13. A Guide to the Project Manageme Project Literature A. Design Phase
Body of Knowledge (PMBOK Management  review 1 Initiating processe
Guide) Institute (2008) 1 Planning processes

1 Executing processes

1 Closing Processes
B. Construction Phase

1 Initiating processes

1 Planning processes

1 Executing processes

1 Closing Processes

14. FM dashboard: A facility Feltenet al. Individual Strategic planning
management monitoring tool for ~ (2009) case study, Preliminary studies
planning, design and construction connect Project planning
to optimise function and cost in analysis of Innovation to tender
operations literature Project execution

review and Building operation
qualitative

research

(empirical

interviews)

15. Code of Practice for Project The Chartered Guideline
Management for Construction and Institute of
Development Building

(2010b)
15a  CIOB Code of Practice 1. Inception
for Project Management 2. Feasibility
for Construction and 3. Strategy
Development 4. Preconstruction
5. Construction
6. Engineering Services

Commissioning
7. Completion, handover and
occupation
8. Postcompletion review /
project close ot report
15b 1 Office Government Gate 0: Strategic assessment
Commerce Gate 1: Business justification
Gate 2: Procurement strategy
Gate 3: Investment decision
Gate 4: Readiness for service
Gate 5: Benefits evaluation
15¢ 9 British Standards 1. Conception
BS60791: 2000 2. Feasibility
3. Realisation
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Title of articles/books

Author

Methodology Development process

15d

15e

16.

17.

18.

19.

20.

21.

22.

23.

9  British Property
Federation

1 Royal Institute of British
Architects (RIBA) cited
in Contemporary
Property Development

Facility Management

Re-Engineering The UK
Construction

Industry: The Process Protocol
CrossIndustry Learning: The
Development of a Generic Design
and Construction Process Based ¢
Stage/Gate New Product
Development Processes Found in
the Manufacturing Industry
Rethinking construction: the
Generic Design and Construction
Process Protocol

The development of a generic
design and construction process
An IT map for a generic design an
construction process puaxtol

A process for changthe
development of a generic design
and construction process protocol
for the UK construction industry
The Process Protocolrétess and
IT modelling for the UK
construction industry

Havard (2008)

Rondeatet al.
(2006)

Kagioglouet
al. (1999)

Michael
Kagioglouet
al. (1998b)

Kagioglouet
al. (2000)

Cooperet al.
(1998)
Aouadet al.
(1998)
Sheathet al.
(1996)

Michael
Kagioglouet
al. (1998a)
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Literature
review

Literature
review

Literature
review

Literature
review

Literature
review
Literatue
review
Literature
review

Literature
review

Operation

Termination

Concept

Preparation of the brief
Design development
Tender documentation and
tendering

Construction

4.
5.
1.
2.
3.
4.

o

Appraisal
Design brief
Concept
Design development
Technical design
Production information
Tender documentation
Tender action
Mobilisation
Construction to practical
completion
K. Postpractical completion
L. Letting and/or sale
Step 1:
Corporate policy, Strategic plan,
revenue ehancement
Step 2:
Operation requirement, departmel
criteria, graphic analysis
Step 3:
Concepts, schematic design, Cos!
and schedule
Step 4:
Working drawing, specifications
Step 5:
Bidding or pricing
Step 6:
Corporate status reports, interior
design, consuction observation
Step 7:
Beneficial occupancy, maintenanc
program, revenue production
Pre-Project Phases:
Phase Zerdbemonstrating the
Need
Phase OneConception of Need
Phase Wo: Outline Feasibility
Phase ThreeSubstantive
Feasibility Study and Outline
Financial Authority
Pre-Construction Phases:
Phase Four©Outline Conceptual
Design
Phase FiveFull Conceptual
Design
Phase SixCoordinated Design.
Procurement and Full Finamadti
Authority
Construction Phases:
Phase SeverProduction
Information
Phase EightConstruction
PostCompletion Phase:
Phase NineOperation and
maintenance

CTIOMMOOWP
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23.

24.

25.

26.

27.

28.

29.

30.

Title of articles/books

CIBSE Introduction to
Sustainability

The Evolution of the Systems
Development Life Cycle: An
Information Systems Perspective

Intellectual Capital: Future
competitive advantage for facility
management

An Integrated Building Process
Model

Integrated facility construction
process model

Applying computer integrated
manufacturing concepts to
construction

Integrated DesigiProcess Model

RIBA Plan of Work 2013

Author
CIBSE, 2007

King and
Srivinasan
(1988)

McLennan
(2000)

Sarvido et al.
(1990)

Hetrick and
Khayyal
(1989)
Sanvido and
Medeiros
(1990)
Sanvido and
Norton (1994)
Royal
Institution of
British
Architects
(2013)

Methodology Development process

Report

Literature
review

Literature
review

Literature
review

Literature
review

Literature
review

Literature
review
Guideline

Preinception
Strategic brief
Project brief
Strategy
Design
Construction
Commissioning
Building handover
Operation
Deconstruction
Prior phases:
i. Strategic planning
ii. System planning
Classical systems development
life cycle:
ii. Definition
iv. Physical design
v. Implementation
Postphases:
vi. Evaluation
vii. Divestment
Finance
Design
Build
Operate
1 Provide facility
1 Plan Facility
1 Design Facility
1 Construct Facility
1 Acquire construction service
1 Plan and control work
1 Provide resources
1 Build
1 Operate Facility

Stage 0: Strategic Definition
Stage 1: Preparation and Brief
Stage 2: Concept Design

Stage 3: Developed Design
Stage 4: Technical Design
Stage 5: Construction

Stage 6: Handoveand Close Out
Stage 7: In Use

Source: Self study

The above table shows that there is no standard definition in the model of the development process
The definition of the development process is based on the understanding of the author and context ¢
discussion. However, for the purpose of this research, it is essential to hold an appropriate definition

of the development process that is understandable to players in FM and the property developmer

industry. As this study aims to develop a W integratiorframework, which emphasises the UK

environment, it would beneficial to explore the definition of development process that is mostly used

by the players.
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2.6 RIBA Plan of Work 2013

The RIBA Plan of Work is a model of the development process in the UK. #iehasd as a main
document to guide the development process in the property development industry around the world
This document has been used by various professionals in the industry; nevertheless, it is mort
synonymous with the profession of architedtids gone through five (5) incremental amendments

in line with the growth of the industry since its inception in 1963. The latest amendment was carried
out in 2007.

2.6.1 The drivers and the process of amendment

The Royal Institute of British Architects (RIBAgunched a comprehensive review of the RIBA Plan

of Work as a result of a number of weaknesses identified in the RIBA Plan of Work 2007. One of
the factors that led to the revision of this document is the ambiguity of the definition of the
development stagg. In addition, the changes are required to reflect the increasing complexity in the
landscape of the industry. The introductiontleé UK Government Construction Strategy in May
2011 has changed the procurement process and approach to town plannagasibeen increasing
awareness of the need for proper integration of the process and the team at the earliest stage in t
project. The growth of ICT in the industry has changed the method of design and information sharing.
The RIBA Plan of Work hastoffel ect t he 6 Thi r d(Rolyahldstitste of Bristsh Re
Architects, 2013 For this, the Building Information Modelling (BIM) has to be considered when
amendingthe RIBA Plan of Work. Moreover, the scope of postupancy evaluation (POE) has
become crucial and its potential to contribute to eningribe performance of the industry has been

recognised.

A Work Review Group chaired by Dale Sinclair was establisbgxkrform the amendment process

to the RIBA Plan of Work. The group consulted with other professional bodies such as the
Construction Industry Council (CIC), Chartered Institute of Building (CIOB), Chartered Institution
of Building Services Engineers (CHE), Institution of Civil Engineers (ICE) and Royal Institution

of Chartered Surveyors (RICS). The process began with the mapping of process models publishe:
by those organisations (sEigure2.11) followed by presentation of Gea Overlay and BIM Overlay

in 2012. An online survey and a series of dialogues have been carried out, to obtain feedback fron
RIBA members and other stakeholders about the proposals. The principle of the RIBA Plan of Work
2013 is describing the developmembcess in a cyclical approach that is fit for all parties involved

in the industry. In line wittBarrett and Baldry (2003}he framework emphasisé®e element of
feedback from completed stages to inform subsequent stages iprojleets In addition, the FBA

Plan of Work 2013 recognisélse importance of data recording and dissemination of knowledge

about completed stages in the projects.
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RIBA Work Stage

RIBA Plan of Work 2007 Initial proposal of cic W
ork Stage
RIBA Plan of g
Work
= q
S Appraisal
© .
g 1 Preparation Brief
s E Design Brief
Concept
=
2 Design Development 3 Developed 3 Developed
8 Design Design
Technical Design
Technical 8
4 Design Production
F1
F Production
Information
- F2
e
©
% G Tender
S Documentation
o
b
a Tender Action
Specialist .
) Design Installation
Mobilisation
Construction
(Offsite & Onsite) As Constructed

Construction to
Practical Completion

L1
PostPractical Use &
L3

Use

Construction
[ x]e

Figure 2.11 Mapping the new RIBA Plan of Work with the RIBA Plan of Work 200id £IC
SourceRoyal Institute of British Architects (2018@8pdSinclair (2013)

Figure2.11also demonstrated that tkeeare different definitions of the development process between
professional bodies. Hence, the RIBA Plan of Work 2013 endeavours to become the main referenc
in the property development industry in the UK.
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2.6.2 The characteristics of the RIBA Plan of Work 208

On 2F'May 2013, RIBA published the RIBA Plan of Work 2013 Overview and Guide to Using the
RIBA Plan of Work 2013 to mark that the framework had been finalised and was ready to be used
by the public. It was anticipated that the RIBA Plan of Work 2018ldvdenefit the property
development industry aswas designed:

To be simple, as the process has been reduced from 11 to eight (8) stages
To fit all project sizes in various sectors

To accommodate various procurement methods

To be reachable and in &with the growth of ICT

To integrate the process and the team in the projects

= =4 -4 -4 A A

To reflect the latest UK Government policy aeding town planning procedures.

The RIBA Plan of Work 2013 comprises eight (8) stages in the horizontal outline defined Braumb

0 to 7. The stages were identified as Stage 0: Strategic Definition, Stage 1: Preparation and Brief
Stage 2: Concept Design, Stage 3: Developed Design, Stage 4: Technical Design, Stage -
Construction, Stage 6: Handover and Close Out and Stage &einMeanwhile, the task bars
illustrated in the vertical layout comprise eight (8) elements: core objectives, procurement,
programme, town planning, suggested key support tasks, sustainability checkpoints, information
exchanges and UK Government informataxchanges. The final layout of the RIBA Plan of Work
2013 is shown ifrigure2.12:
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Eight (8) Stages

"‘}\ R] B A m; am;:ﬁ*ﬂm"miﬁwmwmgﬁmw&g?ﬁﬁzﬁ wwwribaplanofwork.com
RIBA 0 |4 — |2 e |3 |4 = |5 = —~ T
Flan of d 7 ¢ N 7 s 4 ¢
B OFf OF OF OF OF CF O ©
Strategic Preparation Concept Developed Technical )
Definition and Brief Design Design Design ‘Construction and Close Out InUse
| Yok @ | ——— |
b e
Core Obgctives
0 sty
I Procurement
o]
AR Programme
(U (Towm) Planmnins "
P sy (Town) Planning
S
=
=
] Suggested Key Support Tasks
g Sustainability Checkpoints
E;\grmaﬁun .
P Information Exchanges
UK Gavernment .
Y Fomar UK Government Information Exchanges

Figure2.12 The layout of RIBA Plan of Work 201%ource:Royal Institute of British Architects
(2013)

The purpose of the task bar is to inform the degree of flexibility when using RIBA Plan of Work

2103 as follows:
Task Bar 1: Core Objectives: setd the principle of each stage.

Task Bar 2: Procurement: explains a number of forms of procurement, which allows the users to

personalise the process to suit their actual work.

Task Bar 3: Programme: sets out the duration of each stage and any supptittesathe lead
designer will have a bigger contribution to this task. This task is expected to produce a Project

Programme that consists of Design Programme, Construction Programme and Schedule of Service

Task Bar 4: (Town) Planning: emphasises teedhto comply with planning conditions as well as
submission of planning application to relevant authorities. The planning was often applied at the end
of Stage 2, in which the | ead designer has t

Risk Assessment needs to be carried out.

Task Bar 5: Suggested Key Support Tasks: explains the endeavour required to achieve Sustainabilit
Inspiration that meets environmental, social and economic needs. This task bar focuses on th

implementation of BIMnto the development process. Moreover, the regulation matters in terms of
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design, professional ethics, health and safety, logistics and other aspects in property developmer
industry are considered.

Task Bar 6: Sustainability Check Points: needs to b& ireaonjunction with 2011 Green Overlay
and the RIBA Outline Plan of Work 2007.

Task Bar 7: Information Exchanges: provides guidance on the information that would be delivered
at the Information Exchanges at the end of each stage.

Task Bar 8: UK Governménnformation Exchanges: recognises the role of the UK Government as
a main client in the property development industry. This task bar reminds the players in the
industry of the need to information exchange at certain stages in the development proddks. The
Government is interested in datah information, particularly postccupancy evaluation/analysis.
The knowl edge would be useful to enhance the

benchmarking for the industry performance.

2.7 Determining the devebpment process model

The aim of this research is to develop a framework that will guide professionals in the property
development industry to optimise the role of FM in each stage of the development proisess. It
apparent that having numerous models ef development process has resulted in a difficulty to
determine which one can be regarded as the standard thatiedin be consulted regularly in this
study. Hence, it is crucial to determine the criteria prior to finalising the most appropriate model of
the development process. As the model will be brought to the players of the property development
industry in the UK during data collection, it has to be simple,-tssrdly and selexplained. In
addition, the model should provide opportunities for FMigmificantly contribute to the property
development industry, particularly in critical issues such as sustainability, BIM andqoogtancy
evaluation. The model that incorporates the role of FM will be a priority in this study. There are also
models tlat encourage early integration of the process and the team members of the projects tha
implicitly promote Facilities Managers to be included in the integration endeavour. However, it is
paramount for this study to rely on a complete document that progefilyes the development

process.

The literature review reveals that some of the models take into account the element of FM; however
the majority ignore the potential that FM could contribute to the property development industry.
Barrett and Bldry (2003)emphasis¢he element of feedback in the development process, though
responsibility for carrying out the task remains unclear. Traditionally, the same project team that was

already handling the design work and project monitoring was insttuot perform the feedback
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exercise. As a result, the team was unable to perform effectively, which affected the quality of the
feedback data. Furthermore, members of the project team often disappear alongside their knowledg
when the facilities are handeder to the clien(Construction Leadership Council, 2013, p).Zhe

RIBA Plan of Work 2013 has considered such circumstaircéee model by introducing the
Government Soft Landings (GSL) approach, which encourages early engagement of other
professionals with the Facilities Manager who are also responsible feogqmgiagy evaluation

(POE) during ther Use stage (Sinclair, 23; p. 84).

Kagioglou (1999) refexto the production process in the manufacturing industry to outline the role
of FM in the development process. FM was identified in six (6) phases of the development process
involving eight (8) tasks to be undertakerotighout the project. Alongsidiee Design Management

and Production Management team, FM is to pretherdesign brief and full concept design in Phase

1 (Conception of Need) and Phase 5 (Full Conceptual Design) respectively. It was also identified
that FMis responsible for preparing and revising the maintenance plan in Phase 5 and Phase ¢
(Coordinated Design, Procurement and Full Financial Authority). In Phase 7 (Production
Information), FM is to finalise the coordinated product model followed by twar(®@jial tasks in

Phase 8 (Construction): develop operational product model and implement handover plan. FM has
key role in documenting the data obtained from the feedback exercise in Phase 9 (Operation an
Maintenance). The knowledge of the feedback @seris to be exploited to encourage better
performance of a new project. Despite the incorporation of FM in the development process by

Kagiogl ou, some of the terms wused in the 0
development industry. Furthemo r e , the 6process protocol & we
process in the manufacturing industry. Unlik

has been formulated to adapt the complexity of the development project. On top of tbavathan
effort to provide further clarity on what a bespoke RIBA Plan of Work 2013 would contain through
an online tool (Sinclair, 2013; p. 36).

Chodasova (2004), Jensen (2008) and Jensen (2009) have raised awareness about integrating F
into the develoment process. However, there is a lack of defining the responsible of the Facilities
Manager in each stage of the development process to suppddPHitegration. It was identified

that the model they introduced tended to be théased without furtherfi®rt to realise the
integration. This can be understood as the effort to optimise the role of FM in the development
process needs the comprehensive involvement of various parties in the property developmen
industry. The RIBA Plan of Work 2013 was a protihat resulted from close collaboration between
RIBA, the UK Government and other professional bodies in the industry. Unlike other models, the
RI BA Pl an of Work 2013 awed 6r eadgparudreech ta swvhda nc hé g

for FM to be inegrated into the development process.
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Koskela (1992) claismthat the growth of ICT in the manufacturing industry was encouraging.
Coupled with the resolution to achieve lean objectives, the use of ICT has expedited the integratior
of processandtheteam Razal i and Manaf és (2005) discuss
in the development project shows that FM could be the option to enhance the performance of the
property development industry. Exploiting ICT in the property development indusividps an
opportunity for FM to be better integrated into the development process ¢6b&n2010). The

RIBA Plan of Work 2013 has considered this issue by promoting BIM as a catalyst for change of
ICT aspects in the property development industry. THé Government has supported the
implementation of BIM, and even willing to provide incentives for cultivating BIM in the industry.

A lot of research has been done in line with the growth of the internet, which is fundamentally
changing the nature of actiid@s in each stage of the development process (for example, the changes
in the way buildings are designed and drawings are coordinated). The RIBA Plan of Work 2013
alone may not be able to push the industry to utilise ICT and implement BIM; howeverpatté sh
realise that it has been designed to allow the property development industry to move from analogue

to digital technology (Sinclair, 2013).

The RIBA Plan of Work 2013 has stated the tasks to be performed in the early stages of the
development procese ensure the wellbeing of the occupants and thes udeahe facilities during

the In Use stage, which was prevalently associated with the maintenance and operations of the
facilities. This is important for all parties involved in the projestunderstating the purpose of the
facilities and appreciating their contribution to the operations of the occupants will inspire a good
design and high quality of workmanship. In addition, it encowagaiccessful project completion

that is fit for the purpose dhe operations of the occupants. To keep the occupants operating
smoothly, the client often allocates a large amount of budget to carry out hard and soft FM services
The budget, which is commonly referred to as operating costs (Sinclair, 2013), is ititisehced

by capital costs. Bettatesigned facilities may eliminate the problems in the use stage, which would
reduce the operating costs for refurbishment works and FM services, for instance. Although it was
not clearly mentioned, the RIBA Plan of WoB013 has provided opportunities for FM to be
integrated significantly in the development process, particularly in preparing capital cost at Stage 1:

Preparation and Brief.

The RIBA Plan of Work 2013 emphasises the strategy by which to achieve the $ilgiaofahe
facilities. The sustainable facilities shoul
once it is occupied, and then continue to do so throughout its life. In order to do this effectively,
throughout the briefing, desigmiestruction and handover processes particular attention should be
paid to how the buil di ng(Sincail, 2013 e 86dnpadditian tleed a |
RI BA Pl an of Work 2013 encourages the involyv

past experienc@ a spirit of openness. This includes environmental, social and economical elements.
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It is apparent that the RIBA Plan of Work 2013 is a reliable model to represent a comprehensive
development process, which is capable of accommodating critical inghegiroperty development
industry. The RIBA Plan of Work 2013 has considered critical issues in the industry such as whole
life costing, sustainability, POE, BIM, ICT, GSL, lean philosophy and comprehensive integration of
all aspects in the industry. &ddition, the RIBA Plan of Work 2013 provides opportunities for FM

to optimise its role in the development process. Therefore, it has been concluded that the RIBA Plar
of Work 2013 will be used throughout this study.

2.8 Chapter summary

1 Chapter Two reveals #ih the property development industry has been a catalyst for the
growth of the UK economy. Itontributes approximatel@.0 per cent of the GDP and
provides enormous business opportunities to the whole nation. Hence, it is understandable
why the UK Governrant andcertainprivate organisations have fully supported the industry.

A numbers of research papers and reports have been published to assess achievements a
make recommendations to enhance the performance of the industry in the UK in the future.

1 The gowth of the property development industry in the UK has influenced the evolution of
professions including Facilities Manager. There is evidence that the presence of Facilities
Managers in the built environment has been acknowledged.

1 There are a huge numits of models of the development process. However, the role of FM
in the development process has been addressed lightly in most of the models, although ther
was recognition that FM was the highgsbwing discipline in the UK.

1 A clear model of the devgbment process is capable of contributing something new to the
discipline of built environment. This idea became the motivation for the study and
justification of why the model of the development process needs to be carefully determined
in order to carry outhis study successfully.

1 The RIBA Plan of WorkR013is a model of the development process in the UK. It has served
as a main document to guide the professionals in the industry to carry out the project
effectively. The establishment of the RIBA Plan obi 2013 was to accommodate the
increasing of complexity in the property development industry. The RIBA Plan of Work
2013 was expected to benefit the industry through its characteristics. It was designed to be
user friendly and fit with any types of proje@nd procurements.

1 The RIBA Plan of Work 2013 is an ideal model of development process as it has considered
critical issues in the industry such as whole life costing, sustainability, POE, BIM, ICT, lean
philosophy and comprehensive integration of alpexts in the property development

industry.
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1 Asiillustrated inFigure2.1 in the introduction of this chapter, what is required on the plate
is an appropriate model of the development process that fits this study. It has basteconc
that the RIBA Plan of Work 2013 will be used throughout this research work.
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The Facilities Management (FM)

3.1 Introduction

Chapter Three presents the core knowledge of this study. The aim of this chapter is to strengthen th
understanding and builaeofidencen the existing knowledge in the area of FMP integration. The
beginning of this chapter discusses the definition of FM from the perspectitre pfoperty
development industry (Sectio®.2). This includes the responsibility dhe Facilities Manager
(Section3.3) within the development process, which potentially facilgab® uses who use the
facilities to achieve their business objectiygcaid, 1994. Section3.4 discusses the importance
andbenefits of having FM in the development process as well as the challenges faced by FM to bette
integrate imo the development process. Secti®8rb inspires the development @t theoretical
framework of FMDP integration that jusiiés the need for thistady to be undertaken, resuoly

from the identification of the gap in the area of research. The findings in this section are essential tc
drive the study to achieve the objectives and the aim of this research. $§&&i8rv¥ and3.8present

the issueghat hinder the integration of FMtmthe development process, which will serve as the
ground for the philosophical side and methodology of this research. Sé&tabulats the themes
emergng from the literature reviews. The outline of Chapter Theeeepresented ifrigure 3.1,

where obviously the aim is to identify the critical issues that hinder iRMgration intothe

development process.

and identifying the
role of Facilities
Manager

The definition of FM )

¥

| The critical issues that hinder FBP integration |

Figure3.1 The funnel of ChaptéFhree
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3.2 The definition of FM from the development process perspective

Various definitiols of FM have beemroduced by individualand organisations. The definition of
FM has been amended several times along with the growth of its role and potential ttonttibu
FM andthe property development industry. AccordingRayne (200Q)the formulation ofan FM
definition predominantly rés on the variation of themes and the intesesft individual and
organisations in the business environment. From the organi@agmnt of view, the emrgence of
the definition of FMdepend®n the setting of the environmd@wen, B94). A number of changes
in the definitions of FM are a manifestation of problems in organisati@anscularly in the culture
of managemenandtherapid growth of technologies. In other wortlse changes in management
and technologies affect phyaldfacilities and peopl€Grimshaw, 1999 In addition, the views of
employees and employers towartte workplace keep changingSutton, 201% which also
contributes to the continuous chang#sthe definition of FM. Although there are numerous
definitions of FM, it is apparent that the gist are the same, regardfeskether they emanateom
organisations and /or individi]Owen, 1994 The following discusses the definition of Fkdm

various organisationss follows:
a. International Facility Management Association (FMA)

The term FM became the focus of organisationth@l970s when a lot of officein the United

States of America (US) applied freestanding separating screens known as cubicles and the comput
terminal was introducednto the workstationEuroFM, 2012. Thosesignificant events sethe
evolution of FM in the world. Irthe 1980s, the International Facility Management Association

(1 FMA) introduced a new model of FM that em
and placed within the or ga&Mhas avohiedand thetdditian wfe r |,
the element of technology has made the scope of FMamiging. In the US, the definition for FM

has beemccepted as follows:

AFacil ity management is a profession that
functiorality of the built environment by integrating people, place, process and

technol ogyo
(International Facilities Management Association, 3014

The concept of FM introduced by IFMA illustrated in Figure 3.2, which clearly bows the
integration of people, place, process and technology. Although the aspects of people, process
technology and place are nicely depicted to show the ideal concept of FM, putting them into practice
is not always easfChodasova, 200Q41It is too philosophical to explain the definition of F&& the

interrelationship of all fou¢4) elementss vague andnter-dictated.
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Figure 3.2 The definition of FMasPeople, Process, Place and Technal&purce:lnternational

Facilities Management Association (2014)
b. American Library of Congress:
In 1982, the American Library of Congress defined FM as

AThe practice of coordinating the physica

organisation; it integrates the principles of business administragochitectureand

the behavioural anéngineeing sciences

(Owen, 1994; p. 42

The above defiition was widely accepted among FM researchers as the character is more universal
and flexible (Owen, 1994 Furthermore, the presence of architecture and engineering sciences

indicates the relationship between development process and FM.
c. British Institute of Facilities Management (BIFM)

The British Institute of Facilities Management (BIFM) is a professional body to represent and
promote the interest dfie FM community in the UK. BIFM adopted the definition of FM provided
by the European Committee for StandardisatioERJ and ratified by BSI British Standards:

AFacilities management is the integrati ol
maintain and develop the agreed services which support and improve the effectiveness

of its primary activitieso

(CEN, 2006
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BIFM further explairs that:

AFacilities ma n a g e aiscdplinaryeactivittesn pithis the built mu | t i
environmat and the management of their impact upon people and the workplace.
Effective facilities management, combining resources and activities, is vital to the
success of any organisation. At a corporate level, it contributes to the delivery of
strategic and op&tional objectives. On a dawp-day level, effective facilities
management provides a safe and efficient working environment, which is essential to

the performance of any busindssh at ever its size and scope:«
(British Institute of Facilities Management, 2014

The above explanation shows that BIFM recognises the presence and potential contribution of FM
to the performance of thdevelopment process. From the perspectivih@property development
industry, optimisation of FM expertise would be beneficial in facilitating the management of the
resources and enhancing the design of the facilities. Nevertheless, the bottom liviagpFhain

the development process is to ensure the completed facilities are able to support the organisations

achieve their core business objectives at bothdeswhtegic and operational.
d. European Facility Management Association (EuroFM)

The defintion adopted by BIFM was originally used ltlge European Facility Management
Association (EuroFM) in 2006. The definition was documented in EN}3221006 Facility
Managemernit Part 1: Terms and definitions, as a result of general consensus among Fdipnaile
bodies arounthe European region. It was agreed that facility managemenawasti-disciplinary

field that covers a wide rapgf processes, services, activities and facilities as well asmpeed
integration between éfPeonoplegy®] aEer o PMosiempl
FM into two (2) aspects: (i) space and infrastructure, and (ii) people and organisation. Thésformer
associated with client demand astrategic levelwhichincludes the activities in the development
process such as planning, design, construction, building operations and maintenance. Tike latter
related to operational level, which is the activities cover safety and health, hospitality, security,
human resource management, accounting and marKetingFM, 2012. The people who are ing

the facilities often perform activities time operational level in order to achieve the organisétisn
business objectives. However, one must realise that without space and infrastructure the operation:
activities could not be performed. It was ohwsothat space and infrastructure as (¥jecluster
supported people and organisations as another cluster. The definition of FM introduced by EuroFM
is depicted inFigure 3.3, which shows the people and organisations on thédeftl side of the
diagram represented by client, customer and end users. These are the stakeholders in the primar

process who are to perform primary activities to achieve the business objectives of the organisations
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On the righthand side of the diagranthe support processes comprise space, infrastructure and
facility senices provided by internal arai/external resources.

PRIMARY SUPPORT
PROCESSE PROCESSES

o) STRATEGIC 5
55 Client A E
G D : L
A E v |
. M TACTICAL v o
| Customer A E andbr
S N A R
A D : I
v \}
T End user A4 S
(') OPERATIONAL
b PRIMARY FACILITY
ACTIVITIES SERVICES
". C

...llllllllllll Fac|||ty Managemerﬂgreement ------------“‘

Figure3.3 Definition of FM according to EuroFMsource:EuroFM (2012)
e. Royal Institute of Chartered Surveyors (RICS)

TheRoyal Institute of Chartered Surveyors (RICS) is known to be one of the organisations actively
enhancing the profile of FMnawhichrecognise the contribution of Fid the development process.
While establishingheFacilities Management Professional Group and publishing Pathway: Facilities
Management Assessment of Professional Competence (FM APC) document, RICS consisténtly u
this statement to explain FM:

AFacilities Management is the total manag

business of an organisationo
(Royal Institution of Chartered Surveyors, 2010;)p. 6

The statement has been used in various documents reld&ibtiwithin the RICS perimeter, which
indicates the level of acceptance by the members of RICS. RICS acknahileaipgood FM would

assist the organisation to minimise the usage of human resources, cost and time to maximise
productivity. In other words, FM ensures the fagiind its servicearein a good condition so that

the organisatiocan operates efficienly as possible. RICScognised that the role of Fébuldbe

found in all sectors including in the property development industry. Therefore, the establishment of
the FM APC shows the determination of RI@&spromotethe worth of the Facilities Managerole.
Facilities Managemdami\PC provides a pathway fanindividual to be a professional advisor in FM,

which is responsiblrom theoperational level (dayo-day activities) tahestrategic level (planning,
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designing and construction of facilities). The individuaho attainFM APC will be entitled to use

the designation O0Chart er ed(Royah nstitutiort of eCharteMad n a ¢
Surveyors, 2010 This recognition is believed to encourage the involvement of FM in the
development process.

f. Chartered Institute of Building (CIOB)

The Chartered Institute of Building (CIOB) acknowledged that FM is or@$trong knowledge

basea supporting CIOB to develop and disseminate construction management ed@i®Brdoes

not provide alear definition of FM however, it was obvious that there is a need for professionals

to perform posbccupancy evaluatiofi® OE) during operational stage of the facilitid$ie Chartered
Institute of Building (2014)suggested thathe data gathereftom POE are analysedral the
knowledgeis fed backinto planning, design and construction (strategic level). CIOB admitted that
FM represented by Facilities Managésthe right discipline to perforiieseactivities. Furthermore,

the emergence @sovernment Soft Landing$SL) and the differences between design and actual
performance of the facilities has become the eeotrdiscussion in the property development
industry, which increasethe demand ornthe FM discipline. In 2010, CIOB produced a report
exploring managerial dlls, training and the impact of the recession of the UK economy, as a result
of an online survey that was conducted in 2608 sent to 28,000 CIOB members. One of the
questions that the respondents wasked was, whatectorsarerelated to constructiomanagement

(CM)? The responses shakat FM was placed fourth out of 16 sectors. FM recorded 28.7 per cent
behind architecture (43.6 per cent), education and training (33.5 per cent), and innovation and
research (29.4 per cenffhe Chartered Institute of Building, 2010c; Fig. 12, p). Ihe report
indicates an increasing awareness of the community in the property development industry about the
existence of FM ah its potential contributions to the industry. Following the previous research,
CIOB commeted that there is a need to review the existing definition of CM, so that it is more
comprehensive and globally accepted. In its publicath OB 6 s Pr o fAa $nelusieen a | i
Definition of Construction Management , CM wa
(ii) a hierarchy of systems, (iii) the construction value system, (iv) specialist services, (v) our value
system; and (vi) CM as an academisaipline. In the discussion of stage (v): our value system,
Howard Shiplee, the Director of Constructiomn the Olympic Delivery Authority who is known to

be O6the I eading client pr oj ec(TheQRanecaed gtitute afi t |
Building, 2010a; p. 14/95advocated that CM should reflect the whole value stream throughout
various disciplines including FM. He was optimistic thé #would be able to raise the awareness
among professionals in the field of construction management for incorporating FM elertcethies in

development process.
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g. Chartered Institute of Building Services Engineers (CIBSE)

The Chartered Institute of Buildin§ervices Engineers (CIBSE) form#te FM Group in January
1996 with the purposef catering forthe increasing demand by CIBSE membwiiso were often
associated witlFM mattersin their scope of works. A successful FMieslsignificantly on the
effectiveness othebuilding services engineering discipline. CIBSE defines FM as:

AThe management and optimisation of defi ne

overall corporate objectivesbo
(Chartered Institution of Building Services Engineers, 2014

Although the definitiorof FM according to CIBSE seems too general, they outline two (2) major
issues in the field of FM that need to be considered seridlilspostoccupancy evaluation and (ii)
education and training. On the first issue, CIBSE concentomteptting feedbdcfrom occupants
duringtheoperational stage of the facilities. The feedhacaalysed and the findings are interpreted

in order to support the occupants to achieve the organiéatiaainess objectives. On the second
issue, CIBSE realised the importaof providingopportunities to the CIBSE members to enhance
their career in FM through proper education and training. However, the curriculum should be related
to building services engineering. On top of that, CIBSE expected that the FM issues sugigyas en
efficiency, BIM, and sustainable construction would become dominant among CIBSE members in

the future.
h. Centre for Facilities Management (CFM)

The Centre for Facilities Management (CFM) is a univerbiiged research unit in Salford
University headedyProfessor Keith Alexander. CFM defines st

AThe process by which an organisation del

quality environment to meet strategic nee:
(Alexander, 2013; p.)1

CFM characterised FM as an important element to reduce cost in the development project and at th
same timehat it need to fulfil the rising demand of the usecencerningthe performance of the
facilities. FM, according to CFMs a wideranging discipline covéng all aspects in the property
development industry. Significant input from FM would facilitate the owner to fgehe corporate

value of the organisation and incorporéténto the design. CFM insistthat FM is a universal
discipline that sug# all sectors. However, FM has to recognise the business philosophy of the

organisation prioto integrating FM elementsiio the development process.
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3.3 lIdentifying the role of Facilities Manager in the development process

A development project involves various disciplingswhich are represented by respective
professionals whether in a group or individually. For instarbe,engineering disciplines
represented by a group of professionals called engineers from civil, electrical and mechanical
background; while thebuilt environment discipline is represented by architects. Facilities Mahager
who areoften disassociated frothe development proceseepresenthe FM discipline. As FM is
regarded aarelatively new disciplinéPitt and Teker, 2009, its rolein the development process

is vague except dhe operational stage, which is concerned with maintenance and services. This
section will scrutinise various literature to identify the possible responsibilities of Facilities Manager
in the development process and what are their potential contribtwidhe property development
industry.

In discussing the role of FM in the development procElsriault (2011)dvises thatit should be
discussed in terms of the function of Facilities Manager rather than the definition, eftfdh is
oftenusedto coverabroadspectrum of the discipline. According Rondeatet al. (2006) the term
6management 6 i ndnhisperceptiopsedarmtindiMirsto tveo§2) different positios:

() property managementvhich is related to the issue of human wellbeing, while (ii) asset
management addresses#iom man i ssues . | @adviceiRandeawtial{2006)Wdree r i a
happyto discuss the role of FM in the development process by describing treatadkob
responsibilities ofthe Facilities Manager. As an expert in almost all aspects of the internal
background of the organisaticdhe Facilities Manager is cortiéred asgeneralist who understasd

the organisatiol dusiness objectiveRondeauet al, 2006; p. %. Facilities Managerfacilitate
development project costing, finalising thestgn, monitang the progression of the construction
activities and ensuring the space is fully utilised. They are respofwildasuring thathe facilities

are completed on time, within the allowed budget smén acceptable quality. On top of that,
Facilities Managexy need tomaintainthe services ira good condition that is able to support the
operation of the user of the facilities. Undoubtedly, Facilities Masagegthe most suitable
professionals to take updevelopment projecand representhe client or owner. However, it is
essential for the Facilities Manager to be integraigl various professionals in the development
process, in order to ensure the success of the development fRojedearet al. (2006)list nine(9)
responsibilities of Facilities Managawho are involved irthe property development industry (see
Table3.1):

8 Instead of construction project, the term development project is used to explain the projects that start from
Strategic Definition and end at In Use stage, of whichstaction itself is one of the activities in the
development process.
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Table3.1 Scope ofresponsibilities of Facilities Manager

Long-range facility planning

Annual facility planning (tactical planning)

Facility financial forecasting and management

Real estate acquisition and/or disposal

Interior space planning, work specii@ons, and installation and space management
Architectural and engineering planning and design

New construction and/or renovation work

Maintenance and operations of the physical plant

© ® N o g w DR

Telecommunications integration, security and genemaimidtrative services

SourceRondealet al. (2006; p. 5)

Rondeatet al. (2006) howeve, express that there are additional responsibilities that need to be
considered by Facilities Managerhile fulfilling their role in the development process. Facilities
Manages have the responsibility to identify, secure and work with a number of péwi® various
business sectors. Facilities Managkaveto work with other professionals in the built environment
discipline to achieve the objectives of the development project: value for money, pleasingatp look
free from defects, delivered on timi, for the purpose, supported with worthwhile guarantees,
havingreasonable running cestndbeingsatisfactorily durale (Latham, 1994 The black lineén
Figure3.4 indicates the groupsith which Facilities Managerhave to work in order to achieve the
definition of FM outlined by IFMA.
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Figure3.4 Responsibility of FM in the Development ProceSsurce:Rondeatet al. (2006)

Hodges (2005highlights thatthe Facilities Manager is a key component in developing and apgrat
green buitlings and implementing sustainable development. It is essential for the Facilities Manager
to contributeto the design and construction activities to ensure the success of implementing
sustainable principein a development project. In the U$Jodges (2005)claims that the
involvement of Facilities Manageis up to the extent to which they have to evaluate the material
and equipment that need to be installed in the building. Hodges siffiatnsustainable development
starts with the Facilities Manager by conductm§WOT analysis around social, econarand
environmental aspects. However, understanding the business strategy of the project owner and th
business objectives of the user are prerequisite to enable Facilities Maogday their role in the

development process effectiveodges (2005¢mphasisgthatthe Facilities Manager has a major

”SWOT is an acronym afrengths, weaknesses, opportunities and threats
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role in buildingar el ati onship with the | eadership of
| e a Hedges, 2005; p. 321n thebuilt environment disciplinghe Facilities Manager should be

able to influence the decisianaking process at the earlier stage of the development process of the
project. Nevertheless, it is essential for the RiediManager to understand the business philosophy
and financial position of the owner pritr includingthem inthe strategic planning process. Apart
fromthattheFaci | i ti es Manager i(Bodgess29@ypd3@3hoiaabletdb a n |
advisethe owneron long-lasting functional facilities that serve the needs of the users today and

tomorrow.

Besides the maintenance of the building fabric and services, the role of Facilities Manager has
extended tancludeinterior design and providing furniture and equipment to the user of the facilities.
The presence of Facilities Managém the progrty development industryarticularly in a new
development project, space management and disposal of land and buisling® in the built
environment disciplineQuah (1992laims that the job scope of Facilities Manadersbecome
complicateddue tothe rapid advancements in technology and the rising of user expectations. The
modernisation process e property development industry hasreased the awareness of the
importance of posbccupancy evaluation and its contribution to the improvement in the buildability
and operability of the new facilities. This is a growing ammsch requires significaninput from
Facilities Managex

Thomson (1990draws our attention to the different approaches in determining the function of FM
in the property development industry by taking into account the strategic and tactical dimession
shown inFigure3.5.

Property
development ah
construction

Building operation
and maintenance

Tactical

Facility planning

Strategic

General/office
services

Strategic Tactical

N J \ J
Y Y
Provide sites and lidings, fit-outs and Allocation of space, services and equipmer
adaptations, operations and maintenance of to meet management objectives and user
buildings needs through time

Figure3.5 Primary functions of FM in strategic and operational emph&sisrceThomson (1990)

He asserts that FN$ facility planning athe strategic dimension. In line witihomson (1990are
Jensen (2008xnd Kelly et al. (2005) who stress that FM should be consideredhiastrategic
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dimension to ensure the buildability and operability of the facilities. The justification is simple:
facility planning B the strategies to relate the physical faciliteesorporate objectives of the user
(Thomson, 1990 The emphasis is to consider FM at strategic and tactical dimensions in both
6softwared and 6har dvaermeans aoprovistom e sphce,csenlicest ance s
equipment to megheor gani sati onds business objecstoves
physical facilities antheirsupporting elements, operations and maintenance. Accordiigtoson

(1990) the correct choice of software enables the hardware to function to the real benefit of the users
In other word, the software will determine the performance of the hardware. Bageidune3.5, it

is apparent that facility planning cum FM is positionedhesoftware side, which is also viewed in

a strategic dimension. Facility planning is the mediumtfar Facilities Manager to meet the top
management of the project owner and to highlightpibiential contribution of FM to the facilities

in achieving their business objecti@homson, 1990 The typical functiorof Facilities Manager

in the facility planning, building operations and maintenance, property develbanteoonstruction

and general services are tabulate@able3.2.

Table3.2 Typical function of Facilities Manager in facility planning, building operations and

mairtenance, property development and construction and general services

Facility planning

Building operations and maintenance

1
1l
1l
1l
1l
1l
1
1
1
1

Strategic space planning

Set corporate planning standards and guideline
Identify user needs

Furniture layouts

Monitor space use

Select and control use of furniture

Define performance measures

Computer aided facility management (CAFM)

Run and maintain plant

Maintain building fabric

Manage and undertake adaptation
Energy management

Security

Voice and data communication
Control operatindudget

Monitor performance

Supervise cleaning and decoration
Waste management and recycling

= =) =) =) =) =) =) =

Houseleeping standards
Relocation
Health and safety

91 New building design and construction 1 Provide and manage support services
management 9 Office purchasing (stationery and
9 Acquisition and disposal of sites and buildings equipment)
1 Negotiation and management of leases 9 Nonbuilding contract services (catering,
9 Advice on property investment travel, etc.)
9 Control of capital budget 1 Reprographic services
1
1
1

SourceBarrett and Baldry (2003; p. 48)
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Chodasova (2004; p. 5d¥fines FM as a method to deal with unresolved issuesilities thatlack

0 human @$hefurther éxplasthat FM is also viewed asstrategic concept of management,
administration and organisation of all material business resources (p. 54), which rests ¢8) three
values: complexity, life cycle and transparency. FM is regarded as a main element in supporting
activities of the organis@ns including the usage of spaces, technical equipment, environment
sustainability, and the purchase and provision of services. By applying FM in the development
process, the supportive activities could play a significant role in assisting the orgastsedichieve

their business objectives. She also ckathat the presencef an FM representative is cruciab
facilitate the owner to prepare investment planning, wisiplesitioned in the strategic dimension of

the development process. The operatiaspects duringhe In Use stage should be taken into
consideration at the early stage of the development process in order to enable the owner to foreca
the effectiveness and acceptable operation cost of the facilities in the future. This can be aghieve
havinga Facilities Manager in the development process to evaluate the design(@itpdasova,

2009). However, it idoubtfulwhether the established professionals such as engineers and architects
could accepa Facilities Manageevaluatingheir works.Chodasova (2004ontends that Facilities
Manages have a significant involvement at the conception, utilisation and evaluatios stagaew
development project, while duririgedesign and construction stagEacilities Managerenly play
asupporting role (se€able3.3).

Table3.3 The domain of activities dhe Facilities Manager in the development process.

Development process Main activities Supportive activities
Concept \%
Design \%
Construction V
Utilisation \%
Evaluation \

SourceChodasova (2004)

Barrett and Baldry (2003;p.xd)ef i ne FM as 6an integrated app
adapting the buildings of an organisation in order to create an environmesitdhgty supports the
primary objectives of that organisationd. Th
rather than support services such as cleaning, catering and security. The above definitios support
the doctrine introduakby Thomson (1990)give balance emphasise the software and the hardware
elements of the facilities with a strategic dimengmthem Damgaard and Erichsen (20@Xplain

a comprehensive definition focusas the wiole environment surrounding the organisatiBatrett

and Baldry (2003ontend thathe strategic dimension in FM plannimpgtentially affectd¢he future

of the core business and supporting activitiEsey describahe function of Facilities Manageto

enable thento optimise their role in the development process Tsd#e3.4).
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Table3.4: Function ofthe Facilities Manager ithe strategic level othedevelopment process

1. Interactions with the core business to determine future chahgemay occur to the
business

Identify possible developments within FM

Involved in decisiormaking atthe strategic level to balance cant operations with th
needs of the future

Source: Adapted frorBarrett and Baldry (2003)

FM is a continuous planning process through the changing needs of organisations. Since FM is :
discipline resposible for anticipating changes in the affairs of the organisations, flexibility
(Chodasova, 2004s the key element in the design of the facilities. Planning fangé involves
identifying priorities and recognigy the importance of delivering higluality producs and services

t hat meet the cl i e rAnhdérson (2@ 3lcamdcterise theFaciitipseManager i o n
as a O6changemasteré (p. 30 nakwgathestrategialevelefthe o i
devel opment process. From this research per
Anderson (2013woul d be similar t o d&londges (2008)haFaciites r 6
Manager is responsibl®r linking strategically, tactically and operationally the element of FM
within the development process, which potentially facilgatee user to achieve their business
objectives. One should realifimat the effective changes of the operations of the organisations rely
on the extent to which the facilities are desigtoebeas flexible as possible. However, the argument
here is how Facilities Managarould be sure that the existing information dgrstrategic planning

would be able to me¢ihe changing requirement of engers during operations.

To realise the successtbeFM element in the development process, any activities which do not add
value to the usés interest are a waste and shoulcel@inated(Payne, 200D In other words,he

useb sequirements should always be the reference point in providing the facilittes agould
influence all aspects in the development proj&gan, 1998 For that,Koskela (1992gadvocates

that the property development industry should addipe lean concept fromthe manufacturing
industry to reduce the share of preslueaddng activities. Facilities Manageshould viewthe
development process as a composed process (Kmskela, 1992; p.38 There are areas that
Facilities Manageyshould emphasis® enable better integrationtanthe deelopment procesgi)
perform posbccupancy feedback for learning and continuous improvement, (ii) obtain user
requirements as accurbtea s possi bl e, (i) under(s)tpooped 0w
documentation mechanism of design and constm activities and (v) proper record of operation

and maintenance of the facilities

At the strategic level ianorganisation, it is the responsibility tife Facilities Manager to examine

the needs to provide the property/facilities to the usershitdtagethe Facilities Manageis
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involved in decisiormaking to ensure the continuidf interaction between strategic, tactical and
operational FM elemestn the development proceddcLennan (2000affirms thatthe operational

stage which concerns the lorgrm use of the facilitiess the domain of FMand yetit is essential

to link it with the business case and project brief containing business, operational and design
strateges Based orFigure 3.6, it is obvious that Facilities Manageplay a significant role at
financial (repare business case and project brief) and operation (perforrocpapancy
evaluation)stagesHowever, there is a need to identify what are thesifi€&acilities Managexin
thedesign and construction stade enable FMo integrate effectively ito the whole development

process.

Business| Briefs: Postoccupancy
case - business evaluation
- operational
- design
Finance Design Build Operate
Monitor

Figure3.6 Role of FM in the development proceSsurce:McLennan (2000; p. 169)

Understanding user and owner6s requirements
industry, failure d which would contribute to the interruption of the building servimed affect the
business of the usefBarrett and Stanley, 1999 ikewise, postccupancy evaluation is important

for continuous improvement of the design and performance of the facilitles. poperty
development industry involga significant amount of monewhich is invested in advanced by the
owner or by the users through tax (for public pra@edtherefore, they expect the faciliti@sperform
satisfactorily. Kenneth Plummer, as citedgmgaard and Erichsen (2009; p, iminds usthat

the situation in which facilities builithigh costareu nabl e t o functi on i s &
very expensive and beautiful facilities, but it is simply totalhacceptable that the facilities from

the beginningheequi t e fundamental fl aws?é.

3.4 The need for integration of FM into the development process

Amaratunga and Baldry (2008jentify thatthe Facilities Manageplay asupporting role for the
core business (property development industry) to evaluate the possibility to be integrateédewith o

stakeholders involved in the development process. Integration of FM in the development process is
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complex as it involvevarious parties and activities. The effort to improve the development process
from different aspects has been the focuheproperty development industry sintatham (1994)
andEgan (1998)although there are different approaches among researchers and practitioners in the
industry. However they havea common targetfor FM to be strategicallypositioned in the
development process. Simultaneously, incorporation of FM elements in the development process
would improve the buildability and operability of the facilities.

3.4.1  Decisionmaking process

Property management (human oriented) and asset maeagéranrhuman oriented) are subsef

FM. In aclient organisation, FM is a key element for strategic deasparticularly in determining

the direction of their business objectives. It is the responsibilitiyedfacilities Manager to provide
relevarn facilities to support the organisation to operate effectively. Facilities Manalgeuld be

able to make the client aware that proper physical design of faciliselrbat consequencésr the
operation of the organisationBalch (1994; p. 228tatedd No or gani sati on <can
or buildin g sTieriault (2011)advocates that Facilities Managenust take a leadership approach

to enable their views to be considered in the decisiaking process. In a number of organisation
Facilities Managerhave been positionedta senior management level. AccordindrRindeatet al.
(2006; p.554) OFM has moved from the boil er swwom t
spendtheir time in the classical roles of monitoring of operations and maintenance activities

(Kincaid, 1994 arenolongerrelevant.

3.4.2 Innovation

Fromtheproperty development industry viewpoiBarrett and Sexton (1998; p.@fineinnovation

asot he ef f ect i ve menatioreof aanew ideawhamedhances pJerall organisational
performance6. | sthe @reatidn iof kmowledgecandudissermiration of knowledge
thatis able to add value to the operation of the organisations. Meanwhile thieRM industry
perpective,Pitt and Tucker (2008)escribe innovation as a management process involving various
activities performed by various professionals from the same or different organisatiamsch the
collaboration creates opportunities for a better achievement in the business. Innovation is a result
interplay between multiple parties in the busin@arett and Sexton, 1988The implemetation

of innovation intheproperty development industry aims to satisfy clients/owners by developing new
facilities and services, and enhatioe flexibility by creating new processes or concepts (ibid.» FM
DP integration should be seen as a new corerg#avoung to create synergy (ibid.; p. 3) to satisfy

all stakeholders involved in the development project. Without#Mintegration, the Facilities

Manager and other professionals work separately due to fragmentation of the development process
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3.4.3 Value added

FM is often associated with operational services such as cleaning, catering and security. In fact, the
role of FM is greater than that as FM is able to add value to the process of the lfUeime=®st al,

2012. Shah (2007¢ontend that integration of FM within the property development activitiesadd
value to the facilities in terms of planning, design and construction. A systematic development
process would lengthen the life of the facilities. SubsequentlyDPNintegration contributes to the
efficiency of the occupants to run the business of organisations efficidatirieset al. (2008)

clearly illustrate that the consideration of FM elements at the earlydttye development process
influencesthe performance of the facilities as well as supporting the operations of the organisations.
I f 6 p reprasentghe éonstruction stageas defined byoskela (1992) consideration of FM

el ements at the 0i np wtindreal(eptdfthavendirattgmpactnd od € ® iu ¢ |
(physical characteristics of the facilities) and the performance of the organisations who use the

facilities.

CONTEXT: Legislation, society, market, demography
ORGANISATION: Culture/stuctureAims and objectives
INPUT PROCESS OUTPUT

Human Resources
Technology
Information
Capital

REAL ESTATE
Real Estate intervention INFLUENCE

Maintenance Production Cost
Functional adjustment Image Risk control
Reshuffling Flexibility Possibility to finance
(partial) Renewal Culture Satisfaction
New building Innovation

Change irPERFORMANCE

Productivity Competitive advantage Profitability

STAKEHOLDERS

Owners  Government  Employees
Suppliers Clients Neighbours

Figure3.7 Model of added value for developmembject Sourcede Vrieset al.(2008)
Note: The permission to reproduced the above diagram has been granted from de Vries et al. (2008

81n this research, real estate is defined as the property development industry.
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Since FM is a professiahatencompasssmultiple disciplines, it is also regarded as a relationship
management disciplin@lensenret al, 2012, which prevalently manag therelationship ofthe
internal or external customer/client withe supplier. In the property development industry, FM is
expected tohavethe same responsibilitior managing theelationship of various stakeholders
involved in the development project. However, to ensure the success of FM value thdded,
Facilities Manager should be capable of explaining the benefits and igbtamtribution of

incorporating FM elementstimthe development processall stakeholders.

3.4.4  Sustainable development

The Facilities Manager has a significant contributtonrmaketo sustainable developmefwood,

2006, resuling from his/her strategic position to view all stages in the development process
(Hodges, 2005 In addition the Facilities Manager is identified aiseright professional to take the

lead in formulating strategies to optimise the fagilit terms of utilisation and/or getting revenue
from it (Wood, 2008. Therefore, Facilities Manageshould take this opportunity to incorporate the
value of FM in the early stagestbEdevelopment processencourage a smooth process of planning
and design as well as sustainable use of the fadllitring its inuse stagg(Tucker, 2012
Incorporating the concept of sustainable development inevitably impasb t r i pl i bed t
economis, sociology and ecologfCiegiset al, 2009, which is broadly discussed in the property
development industry (e.gBourdeau (1999)Gandhiet al. (2006)and Sobotka and Wyatt (1998)
However, thereis another bottom line that neetb be emphasised when implementitige
sustainable development concept in the development project: degiget al, 2009. Earlier stages

of the development process including design stage have a key role in sustinatdpment (ibid.).

The sustainable development concept covers all aspects in each stage of the development proces
For instance, itheconstruction stage it covers health and safety; viileeIn Use stage itocuses

on reducingoperating costs bysing CAFM, enhanced corporate image and increased wellbeing of
the occupants. Ithe design stage, sustainable development covers the application of information
and communication technology (ICT) such as Building Information Modelling (BIM), wiicks
Facilities Manages6t he opportunity to tell the design
early stages of the project devel opme(Bttishf pr o
Institute of Facilities Management, 2012; p. Besides that, incorporation of FM valudarthe
development process encoursgthe property development industry to learn the principles,

techniques and tools ahelean conceptKoskela, 1992

3.44.1 The integratio of BIM into FM for sustainable development

BIM has been a hot topic in built environment, which attracted FM to be in its @ritish

Institute of Facilities Managment (2012has viewed BIM as ane way to create a sustainable
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facilities in the property development projethere is perception th#te integration of BIMinto
FM could provide an encouraging environment for Facilities Managers to carry out uhetran
(Gnanarednam and Jayasena, 20d8wever, BIM need to play its role effectively in knowledge
management, particularly in the whole life cycle of the facilifidee potentialof BIM to facilitate
architects and engineers in desigorks as well as construction of the facilitiesnarguablelt was
claimed that Stage 7 (In Use) will receive the biggest impact if BIM is implemented in the property
development projeqiPococket al, 2014. By the same token, BIM will also add value to the FM
discipline by optimise the cost operation and maintenance cost of the facilitiésnce BIM is
advantageous in fulfilling the economic dimension of sustainabiitpm the environmental
dimension of sustainabilitpoint of view BIM can support FM in identify the most effective
opporunities for improving the implementation of green building and carbon redé@ionenet

al., 2013. More specific, the benefits that can be gained by FM from BIM accordisgdollahet

al. (2014)is illustratedin Figure3.8.

Encourage learning
Enhanced buildingj sharing and transfe
equipment of information
management (knowledge
management)

Increased the
efficiency of life
cycle managemen

Better space
management

Improved facilities Improved the Increased the

Better retrofit

analysis and performance of efficiency in use of planning

sustainability maintenance workg energy

Reduced waste an

potential damage Reduced safety ris

Figure3.8 The benefits to FM from using BIM in the development process. Sobckillahet al.
(2014)

Although BIM is often associated with new development proj&fitk et al.(2014; p. 123pointed
out that BIM can have significant contribution in existing facilities, particularlgustainability
assessments and ratings. Theralésa need to expand BIM beyond design stage (Stage 2, Stage 3
and Stage 4) and to consider using BIM févl activities at Stage 7(Liu and Issa, 2013

Neverthelessthere are techn&, informational organisational and legal issues that need to be
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resolved. For thidzastmaret al.(2011)andPeglow (2010puggest the relevant action that need to
be considered to encourage the integration between FM and BIM.

To conclude, BIM is a neway of communication andollaborationbetween Facilities Managers
and other professionals in the property development induss$r8IM created values to FiBecerik
Gerberet al, 201)), this research envisaged the presence of Biidne of thebest practices that
could ypholdthe integration oFM in the development process.

3.5 Research gap: Developing an initial research framework

An extensive discussion in Chapter Two revealsttieggproperty development industry is a cyclical

and continuous process that is guided bydéeclopment process. The complexity increases with
the movement of the stages of the development process. Meanwhile, earlier disoubsEamapter
expose the versatility of FM tdbe involvedin multiple issues at strategic and operational levels
(Lee and Scott, 2009Lee and Scott (2009¢entify that FM is an important faor in making
strategiadecisionon the performance of the facilities as well as the operations of the occupants (see
Figure3.9). Strategic and operational factors to be considered in the main aspects of the developmen
processnfluence the outptitand the outcont®of the development project. Howevege and Scott
(2009) advise that it is essential to rectify the problems of strategic and operational factors for

improvemenbf the gaps between them.

Rectifying problems from Improvement
the integration of Improvement of of building
strategic and operational organisatnal maintenance
factors for improvement misalignment operation
of the gaps between them efficiency

Figure3.9 Integration of influencing factors from the main aspe8taircel ee and Scott (2009)

From this researéhgoint of view, integration ofa Facilities Manager who is capablef
incorporatingFM value irto the strategic stage of the development processahsignificant
relationshipto the performance of the building and the business of the organisation. In lineewith
and Scott (200%ecommendation, it is essential to identify and rectify the critical issues that hinder
Facilities Managerintegratindg-M value inio the main aspects of the development procesaptiug

Figure 3.9 with the development process identified in Chapter Two, the following diagram is

% Related to the completion dfie development project that meets the allocated budget, is timely and high
quality.

The impact of the project on the sustainable d
environment.
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obtained, which sergeas an initial framework of this researdfigure 3.10 clearly shows the
necessityto identify and rectify the critical issues embedded in Stage 0 to StagheéRIBA Plan

of Work 2013 to contribute to the improvement of organisational misalignment and building
maintenance operation efficienaytheln Use stage.

Identify and rectifythe Improvement of Improvement
critical issues that hinder organisational of _bundmg
Facilities Managey misalignment maintenance
integratingFM value in the op.e.rat|on
development process efficiency
0 1
Sege  parmion 7 gt
2 3
Concept Developed
Design Design
4 5
'Igecr_\nical Construction In Use
esign
6

Handover
and Closeout

Figure3.10 Initial framework of the researcBource:Adapted from_ee and Scott (200@ndthe
Royal Institute of British Architects (2013)

Pitt and Hinks (2001¢mphaise the importancef selectinghe most strategic mechanism to enable

the interface between FM and the management of the development project. Discussing the impact ¢
FM in the property development industdensenet al. (2009; p. )ac knowl edgaef Ot |
Facilities Managers and FM knowledge in relation to building projects and propose possible
improvements to the learning circle from experience of use and operation of existing building to the
pl anning of n e wDaimgaard ahd Erighsg@009) dttempt ts itegrate the FM
operational knowledge in the development process; howévey are unable to suggest any
theoretical framework that shows the priority in determining the success factors of integration in a
wider contextChotipanich (2004¢laims that there are a numbers of general framesibrét relate

FM functions to the core business of organisations. However, most of the frameworks provide
general concepthat need the gap tee filled (ibid.; p. 370). Furthermore, the existing framework
needto be tested against the valid{ymaratunga and Baldry, 20pas well as its capability to be
adopted in a redife contexts({Amaratunga and Baldry, 2003y referring to the abov@guments,

the development ofn FM-DP integration framework has to address the following three (3)

procedurs:
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1 Exploring the critical issues that hinder the integration of Fk the development process

This procedure will undertake the following astsec

Identification ofthe critical issues froraliterature review

Explore existing studson this research field and identify the possible gaps

The discussiamin Section3.6, Section3.7 and Sedbn 3.8 are to satisfy Objective (ii)
of this research

(Note: Objective (i) has been satisfied by the discussion in S&8and Sectior3.4)

9 Adopting the most strategic mechanism suchfaamework

This procedure will undertake the following aspects:

Sharing of the themes drawn from the literature with relevant professionals in FM and
the property development industry

Identification d the most relevant research methods that guide this research to develop
anFM-DP integration framework (reféo Chapter Four)

(Note: This procedure is expected to satisfy Objective (iii) and Objective (iv) of this

research)

1 Testngthe selected mechanisfor validity

This procedure will undertake the following aspects:

Feltenet al

Sharing of the FMDP integration framework with relevant professionals for validation
(Note: This procedure is expected to satisfy Objective (v) of this research)

.(2009)contend that the contribution of FM towatttie property development industry

is unquestionable. However, it is surprising that FM has been given a low priority in the property

development industryresuling in Facilities Manager beinginadequately integrated tm the

development process. There is currently no suitable generic mechanism that is practical in all stage

of the development process to guide Facilities Marsaayaal/or other professiorgato optimise the

value of FM in the property development industry.

The articles inTable3.5 are the main referens#hat shape the literature in identifying critical

issues to integrate FMtimthe development process.
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Table3.5 Research methodology in construction managetbhtelated field

Research title Author Methodology

i FM Dashboard: A facility management monitoring tool for  Feltenet al (2009) Qualitative research
planning, design and construction to optienfanction and
cost in operations

ii. Implementering af drift i byggerifiplementation of service Damgaard and Erichsen (2008 Qualitative research
for construction

iii. Integration of considerations for facilities management Jensen (2008) Literature review

iv. The role of facilities management in building projects Jenseret al.(2009) Literature review

V. Construction contractors integrating into facilities Brochner (2008) Quantitative research
management

Vi. Management for usability of the built environment Jensen (2010) Literature review

Vii. Tovyards an agenda for user oriented research in the built Jenseret al.(2011) Literature review
environment

viii.  Integrated development of facilities design and services Brochner (2003) Literature review

iX. A conceptual link among facilities management, strategic  Yiu (2008) Literature review

management and project management

X. Applying facilities expertise in building design Jaunzenget al.(2001) Qualitative research and
literature review

Source: Selbtudy

Since FM is a new field, the research and publication of this field is insignif\¢antovuoriet al,
2007). Evaluation of academic research Wentovuori et al. (2007) found that the research
publicatiors in the FM field can bedivided into two (2) categories: empirical research (e.g. case
studies, surveys and interviews) and feonpirical (e.g. literature review). The empirical research
papes, however can be grouped into pboratory studies, hypothesis testing and methodology
review. When analysing empirical papers, it was discovina®0.0 per cent were found to fall into
exploratory studiesa study that makes observations of the research field with the purpose of
devebping theories but leaves the testing of the thednesther studies (ibid.). However, the
analysis excluded the publicat®adlassified under construction and project management. Thus, it
become apparent that research 8M-DP integration is very liméd. The situation indicates that

there is opportunity for this research to contribute to the body of knowledge.

3.6 ldentify critical issues to integrate FM into the development process

Objective (ii) of this research is to identify a number of issues pectetvde barriers for the
integration of FM imo the development process. This section defines and explains barriers that limit
the integration of FM intohe development process and best practices applied in the industry. The
issues are categorised intglat (8) themesas follows:
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3.6.1  Perceptions

FM has been around since hure@mvented buildings and facilitieElmualimet al, 200§. Only
recently,the role ofFacilities Managerwhichrepreserd theFM professionwas considered dbe
fastestgrowing profession not only in the UK baitsoin most of the developed couieisin Europe
andAmerica andn developing countriesle Lucy (1991 psserts that FM departments in corporate
organisations have been recogniasdncreasingoroductivity and cost savings. There is awareness
to position FM ina strategic level in the organisations. However, to obtain a collective agreement
from other members in the organisation on the implementation of FM value in the organisation is
huge challenge for Facilities Managemntegration of FM ito the developrant process requires
openness from both sectpFFM andthe property development industry. Unfortunately, it is very

difficult for a paradigm shifto happerin the property development indust(i{toskela, 199p

The perceptio of other professionain the property development industry is one of the constraints
to integrat FM into the development proces&dewunmi and Ogunbé008) in their research
studyingthe perception of estate surveyors towards FM in Nigeria, found tltgp@&0cent of them
disagreethatthe Facilities Manager is a multlisciplinary professional. This finding deviated from
what hal beenreportedealier by John Hinks in 1999, vane the role oFacilities Manager thbeen
recognged with its versatility and flexibility among estate surveyors in the UK. Adewunmi and
Ogunbad salsb conflattivith doon et al. (2012) who believe that Facilities Managerds
multi-disciplinary profession to cope with challenges to integrate the pieaaf other fields. This
situation is evidenced by the fact that Facilities Managee havin@ crisis of identity(Tay and
Ooi, 2001 Yiu, 2008. They have to borrow other disciplid@mages to enable them to be recognised
in the property development industfyYiu, 2008; p. 508 FM cannot continuously rely otine
management conceyaf other disciplinegNutt, 1999. Besides, FM must establiglunique identity

for Facilities Mangers. In terms of job scope, Facilities Manageften get stuck at operational
level, which restrais themfrom representinghe FM discipline to demonstrate strategic valua at
higher level in the owner/client organisatiqif&ayaet al, 2004. Kaya et al. (2004)reveal thata
weak relationship between senior management and Facilities Manages @ausperceptiorof

F M dvalue in the organisation. AccordingBarrett and Baldry (2003 good relationshipetween

FM and senior management of the organisations is crucial as it woull tblbggap between

expectations and perceptions as well as enhancing the perceived level of integration.

Despite the groti of the discipline, the concept of FM remawague.The remit of FM is wide
ranging which contributes to the difficulties in determining the qualities that should be regarded in
the strategic and operational components of the development pi&desslim et al, 2009.
Damgaard and Erichsen (20@#fine operation in FNas all of the services that are prerequisite for
building asystem to function satisfactorily (in the use phase) includingupply, maintenance and

cleaning as shown irFigure3.11. An operation that is viewed as a subset of iBlerceived as the
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most unattractive tasfDamgaard anderichsen, 2009Wood, 2003. Therefore, this justiés why
the operational aspectsvga poor relationship and fail to integratéaa new development project
(Spedding, 1994

Financial / .
i : Area/Space Operations :
Investment Manageme Administrative Service Manageme
- Management -
Aim/Objective Fi : Space Mai Project /
= Financing o aintenance =
— AOwning/Renting management AGround contractor
AReturn ABuilding outside
= ABuilding inside
== Budgets = Land use ABuiIding EDB
Strategies construction | é'l?glt:nlfct)ne
AMarket strategy AFurniture AT Ngtwork
AEconomic - Taxes Interior Alnternet
strategy APremises
— ALegal strategy = Aworkplace Utilities
ATtec{]nlcal _ AMovements AHeating Safety and
strategy Experience AFurniture AElectri ™ security
AEnvironment = figures / | AElectrical
strategy benchmarking Awater
Aimage strategy ADrain
ARenovation = OSH
== [nsurance
== Purchase and sale
Cleaning — Canteen
Contracts AQutside terrain
Nev(\j/ buildi?_g// = AExternal/ = ﬁlongltj:ede mueling
== Mmoaernisation Internal - .
demolition Awindow Reception
cleaning
= Deposits/Rent == Internal mail
Joint operation
AOperating staff
Amaterials, tools,
machine == Office support
= AExternal
assistance
AExternal
consultant
assistance
== Environment

Figure3.11 FM tasks Source. Damgaard and Erichsen (2009)

3.6.2 Competence

Sullivan et al. (2010) claim that there are numerous professigragardles®f whether they are
technical or nortechnical entering the FM discipline through natural transition or -tmejob
training process. This kind of transitionedmot provide FM with competérracilities Managex:
This situationis causing FMto havea s hor t age of 6 pairwhioh thegapis | i t
filled through the additional hiring of individugphossessing irrelevant qualificateim FM (Badger

and Garvin, 2007 Obviously, the situation creates threat to the grodthe~M discipline as well
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asto the clients whoare concerned with the ability of Facilities Managéo take care of their
properties. The ability of Facilities Managéo add value to the projedtsin doubt.Sullivanet al.
(2010)add that Facilities Manageare perceivetb possess low levels of secondary education with
very few of them willing to enhance their education due to lack of FM academic progsain
terms of career develoent,the Facilities Manager is viewed as having arddifined career path
that impe@sthe entrance of new talent to grow the field (ibid.). Qrevay to improve the situation

is to providecontinuous professional development to encoutiagieossessino of multi-skillsamong
Facilities Manages, as it influencethdr career progressidgiBadger and Garvin, 20D Figure3.12

shows that individual career is growing at the same rate of skills possession.

CEO or
President

Leadership
Upper Skills

Management

Mid

Human
Management

Skills

Project
Engineer

Technical or
Staff Engineer

Student

Figure3.12 Evolution in skills for a successful engineer and Facilities Man&gerrceFarret al.
(2997)

Since Facilities Managerareoften associated with operational aspects, treyarely involved in

the early stage of the development process. As a result, very few Facilities Mapasgrss
sufficient knowedge and experience ite property development indust§Chodasova, 2004
Furthermore, the scalled Facilities Managdrasusually emerged froracraft-trained pofessional

who moved intmmanagement positi dhej o thd o tBgdyerand @agvinf i c
2007. The Facilities Manager has an important role in sustainable development. To ensure the
facilities support the business of the users, it is essential for FM to empthedife cycle of the
facilities and its serviceability durinthe planning and design stag8obotka and Wyatt, 1998
However, those aspects are not at tegriority of the designgiArditi and Nawakorawit, 1999

also, lack of sensitivity othe Facilities Manager to convince thesitgner has impexti FM-DP
integration. Another factor that restrafiM-DP integration is a lack of communication skills among
Facilities Manages. Insufficient knowledge and lack of prestige are identified to be the §btr

limit Facilities Manages keingequal dialogue partnein the development procegknsen, 2008
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3.6.3  Regulations

FM in Public Private Partnership (PPP) pragasinvolvedatall stages in the development process
(Mustapa and Carrillo, 209;/from StrategicDefinition toIn Use stage. The success of the delivery
of a PPP project rés significantly on the ability of senior management to highlight the issues of
strategic and operational aspects at the earlier stage of the development Nidté2800)advises

that the risk and opportunities to FM iaPPP project should be identified as early as possible. The
incorporation of FM value vithe Facilities Manager wouldssistin this aspectPPP is perceived as

a platform to encourage the integration of FM in the development pr@asdsvin, 2003. Despite

the growth of PPP globally, the PPP performandhetK is shrinking due tohe pdlitical situation

that influencethe implementation of PRRRAdair et al, 2011; p. 2k This circumstance has impesd

FM from raising its profile and value.

Government Soft Landings (GSL)qvide opportunities fothe FM discipline to enhance the profile

and prestige of Facilities ManageFromthe FM perspectiveBIFM (2012)identifies a number of
benefits in the implementation of GSL. GSL enswgarly engagement of FM in the development
process as well as encouiragsignificant consideration of operation and ntahance elements in

the design. Currently, there is limited collaboration and knowledge sharing among professionals in
theproperty development industry. The design team and the constructor aftethke project after

the Handover and Close Ostage. dwever, GSL policy has ensuréhe continuous commitment

of those parties durintpeln Use stage. Apart from that, GSL encoursggastoccupancy evaluation

to be implemented by the design and construction team to ensure lessons learnt are captured f

future projects (ibid.).

According toFeltenet al. (2009) the contribution of FM tahe property development industry is

well known. However, initial costs and time investment to ineleakcilities Managerare identified

asthe main reasons why Facilities Managdravenot been integrated more consistentlipithe
development process (p. 116). There is conflict of interest among the stakeholder of the project. In

this case, the investors and tisers/operators have different aims towards the facilities.

3.6.4  Organisations

Damgaard and Erichsen (200@entify that there are issues with organisational structure in the
development project. Development progearecomplex the teams are interdisciplinary and yar
significartly. The perception, goals and interest of each individugdnisation involved in the
project are conflicting (p. 31). The consultants and constructor give too muchtdamrsstruction
activities with shorterm objectives. Meanwhile, the owner andukers perceive that the completed
facilities provide a londerm business advantage to their organisation. Howéveiten happes

that some of the ownerfocus on construction cost rather than operational ¢@stmgaard and
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Erichsen, 200p resuling in inability of Facilities Managerto play their role effectively in the
decisionmaking atthe strategic leve(Elmualimet al, 201Q. It is a big challenge for the FM to
satisfy various parties with different intered®gt and Hinks (2001identify thattherearestructural
barriers between professionals. For instance, without direct interface between Facilities Manager an
project ma n a gppartunify tfon the jeint ¢ossidenation of strategic and operational
matters é I n such circumstances the | evel of

Manager] and PM [project manager] tood (p. 3

3.6.5 Knowledge management

Elmualimet al. (2008)assert that Facilities Manageaire athe forefront for delivering sustainable
development. There enargument that the diversity tfe FM role hadeft Facilities Managexin a
difficult position to effectivelycontributeto FM-DP integration; however, there is a more important
factor: lack of understanding about sustainable development among Facilities MaRageof this

is due to conventional education and trainitigg separatiorof which in the curriculum createsa
technical knowledge gap between Facilities Maraged other professional&lmualim et al,
2009. These differences ultimately lnénce the design of the facilities, which does not meet the
needs of the owner and/or users. As a result, there will be a lot of changes during the construction
Often, the knowledge ahe change management process from design and constructiosistagie
effectively transferred to the Facilities Manaf@hah, 20@). Withoutthis knowledgethe Facilities
Manager is unable to pladys/herrole to demonstrate FM value ldandover and Close O(Btage

6) andin Use(Stage 7ktagesBy the same token, it is also crucial to transfer operational knowledge
at theln Use stage (Stage 7) to earlier seagethe development process so that lessman be
learned from previous experien(lamgaard and Erichsen, 2008 is obvious that there ia lack

of knowledge transfer between FM ahé property development industry. To improve the situation,

it would be beneficial for all parties involved in the development project to go alongSwitrand
Scott (2005)who suggest five (5) approaches of effective knowledgester and learning process

in the development project: (i) individual to team, (ii) team to individual, (iii) team to organisation,

(iv) organisation to team, and (v) interganisation.

3.6.6 Definition

Chotipanich (2004)claims that there are many frameworks that relate FM functions to the core
business of organisations; howevBhohet and Lavy (2004rgue that FiVstill lacks asuitable
framework for decisiomaking at the strategic and operational lsvEhis is nosupposedtb happen,
since FM is a disciplinthatis responsibléor holdingunique information o the facilities andheir
use(McLennan, 2000 Froma project management perspectifAgt and Hinks (2001yiew FM as

management of ast efficiency. Since there is a motivation for fENP integration, interfacing
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between FM and project management discipline is inevitable. However, due to the different
objectives between these disciplines, it creatdsarrier to optimisig the role of FMin the
development process.

Froma manufacturing industry point of viewakataet al. (2004)argue there is a need to redefine

the role of maintenance as a main approach for life cycle management (\\M&gtkampeet al.
(2001)claim that the application of LCM systematighe interaction of the various stagestioé
manufacturing process that enhancepbdormance of the products. Moreover, LCM is to control
the conditions of products so as to provide the functionality required by the users, minimise the
environmental impaand maintairprofits (Takataet al, 2009. Westkampekt al. (2001)state that

LCM is a precondition for sustainable development. By the same token, the role of FMmbed
reassessed as an edi# method fothe development process. A significant involvement of FM in

the development process would benefit the property development industry.

Hodges (2005points out that life cycle costing (LCC) hasignificant impacion FM in terms of
achieving sustainable development. LCC is often associated with facility 8agts (2006yefines

that LCC isthetotal cost ofa structure throughout its life, including the costs of planning, design,
acquisition, operations, maintenance and disposal. It is a technique for deuikimg for
investment of the facilities, which is suitable to be implementatérstratedc Definition stage.
Meanwhile, inthe Technical DesigistageHodges (2005adviss6 Faci | i t i es Manag:¢
with LCC analysis and to be inquisitive and demanding of designers when choosing construction anc
renovation mater i al sBrawmetal$201d)aflermthad LCC i3 poteftiallg ) .
exploitedin theln Use stage. Case studies carried oushgh (2007)eveal that application of LCC

by Facilities Managerencourageenvironmental issues theln Use stage such as climate change
and pollution. Moreover, CC can be used in making decisoto reduce energy and water

consumptior(The Federal Facilities Council Ad Hoc Task Group, 3001

3.6.7  Operation

Feedback is a means of learning from experience by carrying out the processes taireftet
deduction involving analysing the experience, specifying the lessons learned and synthesising the
findings to apply the learning to other conditi¢Rearson, 20Q3The cycle of feedback is illustrated

in Figure3.13.
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Experience
Evaluae
Apply \
|
I
I

Contlnuous
re-evaluation

Deduk </jentfy
Specific lessons

Figure3.13 The feedback cycl&sourcePearson (2003)

Synthesis Analysis

According toPearson Z003) feedback from userm the In Use stage is crucial to sustainable
development. In terms of fulfilling social and economic aspects, feedbackdesigners to design
the facilities that fit with uwhchusddttmnaehiedes a s
their business objectives. Froan ecological point of view, feedback would encourage the
improvement of environmental performance by introducing alternative means such as reduction of
CO, emission andncreasecenergy efficiency. Asurvey conducted bBordassetal. (2001)found

that users enjoy facilities that can respond positively to their life. Feedback is s ofegaluating

the performance of the facilities, which is commonly known as-@osipancy evaluation (POE).
However, the professioratequiredo carry out the tasks are not clearly defined. Moreover, most of
theprofessionals as well as organisatiamthe property development industry perceive that POE is
fragmented, serrautomated, partially systematic and weakly connected to the core busfitless
users(Pearson, 2003 The benefit of POE tthe development process undeniable, yet there are

barriersto implementingt.

Section3.3clearly justifies thatthe Facilities Manager is the most suitable professional to carry out
POE.Hadjri and Crozier (2009¢laim that there are reasons why the implementation of POE is
discouraging, which has also been discussed by various ressgelgeBordasset al. (2001)
Cooper (2001) Eley (2001)andZimmerman and Marti2001). Itisi dent i fi ed t hat
professional liabilityis & the most significant ¢ dHatjidnd ut i
Crozier, 2009; p. 30 POE is not in favouwith architect and engineers as negative findings may
be harmful to their reputation. As a result, Facilities Managaay find that the data obtained from
POE does not encrage their integration tathe development process. A study carried ouPibty

and Hinks 2001)found that a poor interfacbetween FM and project management in one of the
airport projects in the UK has affected the business of the airport. The systems to deal with FM issue
are not there duringlandover and Close Ostage. This is onpieceof evidence that the isolation

of FM frombeinginvolved in the development project affettie business sustainability.
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3.6.8 Communication

Development projestinvolve various stakeholders with different objectivasluding FM as a new
discipline. The presee ofa Facilities Manager in the development process is a new initiative that
possibly affect the existing working system. This situation potentially creates conflict among other
professionals in the property development industry, whacleording toKoskela (1992) finds it
difficult to accept chang@he community othe property development industiyoften reluctant to
investin new initiatives or innovative approach@3uikar et al, 2007%. This, mupled withthe
insufficient clout(Eley, 200) of Facilities Manages, means thathey fae challenges to get the
knowledge to be shared with them. AccordindBtrrett and Baldry (2003)t often happesthat
Facilities Managexare6i nvol ved at every stage of the de
about what happeningd (p. 49), but negl ext t
Facilities Manager communicaing effectively with other professionals as well gathering
knowledge within the project team. It is understood that Fdtéssionally involved in the strategic
level of the development process by referring back to the discussion of each issue in&Sg@ction
However, astudy conductedy Feltenet al. (2009) to createan FM monitoring tool forthe
development process found that theraflaw to be improved by FM ithestrategic level: plausible

explanation of operation costs for owners and users.

3.7 Existing studieson FM experience inproperty development industry

Previous sectiamhave shown that there are eight (8) critical issues to integrate fEMhe
development process. The researcher also has identifiethere is a gapwhich has ledo the
execution of this research. Tarther clarify the contribution of this research to the area of research,
this section discusses research endeatbathave been performed three (3) countrieenmark,

Portugal and Malaysia.

3.7.1 Ignorance of operational experience in Denmark

The study ndertaken bypamgaard and Erichsen (20@®nsists of literature review and interviews
with nine (9) selected key informants from F#lated practitioners. In general, they found that the
players in FM andhe property development industry in Denmainkcluding academicianagreed
that FM should be involved in all stages of the development process. Basedspe&ifit functions
produced bylensen (2009pamgaard and Erichsen (2008¢ntify the FM taskthat limit Facilities

Manages 6 i n v dnlthe property development process (Fable3.6).
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Table3.6 FM-specific tasks in the development process

. Level of integration
Project
phase et
Moderate Difficult

1 Addressing the concerns of propertsategic business
Decision 1 Information on space needs, etc. 1 Estimation of impacts on cost of FM
9 Preliminary discussion on new construction vs. modernisatic

1 Organising user involvement
Briefing - None- 1 Operating and environmental concern
9 General requirements for documentation

1 Formulationof requirements for building 1 Incorporation of considerations for operation, sustainability &

Design automation system user needs
Y 1 Establishment of operational concept
Construction 1 s e pIannm_g - 9 Contracting out operational tasks
9 Prepare commissioning
Occupation T Moving 1 Implementation of operational procedures

1 Handling former building

SourceDamgaard and Erichsen (20G8)dJensen (2009)

The research also revealed there are five (5) groups of barriers that hind@P FiMegration
namely: (i) projecrelated, (ii) structural, (iii) regulatory, (iv) competenegated, and (v)

sodological barriers. The detail of each group is presentd@iie3.7, below:

Table3.7 Barriers to involvement of operation

Group of barriers Barriers 6description

a Projectrelated Temporary and projediased new entrants

barriers Innovative construction gives more knowledge challenges than standard construction
The client is considered only as a principal, other players reluctant to take responsibility faowp
Hard to place responsibility for operation

b. Structural barriers Focus on theapital investment

Focus on costs in the construction process

Shortterm thinking

Actors in theprojecthave different focus areas of operation

Abandoned relationships pgrtiue to competitive tender

c. Regulatory barriers Competition rules limit the recruitment of project participants

Lack of regulation

d. Competenceelated
barriers

Lack of knowledge and communicative skills of operational staff

FM and operation is noegarded as a strategic discipline

Lack of expertise of advisofsoutput description backward

The end userds |l ack of understanding
Lack of competence of the builder

Ignorance of the literature on the operation of the parties in the construction process

e. Sociological barriers Power/power struggles between actors
The clients attitude to the operation
Operation status is low

Operational staff do not want to participate

Abandoned relationships partly due to competitive tender

=A—a-a-—a—a -—Aa-—a-_a_a_a_a _Aa_8 _8_a_92_-9_-9a _°a_=2_2-o2

Source:Adapted fromDamgaad and Erichsen (200@ndJenseret al.(2009)
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At the end of the studypamgaard and Erichsen (20G®2)ggest a longerm and shid-term solution

to integrate operational experienctoithe development process. The solution is illustratédgare
3.14, which shows enhancement of regulation, education and relapoa® initiatives that would
beadvantageous in the lotgrm. Meanwhile, improvement of practice in the development project,
project costs, communication skills and proper implementation ofveiBel likely benefit both long
term and shorterm. Also, mprovement othe Facilities Manageimmage active involvement with
the project team and useend fulfilling the expectatios of colleagus and users wouldbring

immediate effecdfor FM-DP integration.

Short term Long term N

Operational consideration |
regulation (c)
/ Best practice (a) \ Changes in \
Involvement of constructor | - procurement law (c)
and user (a) esilz) Training of operational
personnel (d, e)
Training of the constructiol

PPP (d, e) process
in operation (d, e)

Image (d, e)

,‘I Expectation Communication (d, €)

(d,e)

Strengthening
of relationship
(a d, e)

Note: The letters in parentheses refer to the group of barag@Brdject related barriers, (b) Structural barriers, (c) Regulatory
barriers, (d) Competengelated barriers, (e) Sociological barriers

Figure3.14 Solution to integrate operational experiende the development procesSource:
Damgaard and Erichsen (2009)

Damgaard and Erichsen (2008&nticipate that the solutions above are highly unlikely to be
implemented by any individual or ongigations and show immediate effect. However, it is expected
thatthe awareness to integrate FM knowledde the strategic level adhedevelopment process is
increasing. This report further revealed that there is a need to develop a moesl daidéine to

enable the property development industry to optimise the role of FM in the development process.
Identifying best practice in the development project would be the area where this research coulc

contribute.
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3.7.2  Lack of FM competitiveness in Portugal

FloresColen and Carreira (201&entify that lack of competitiveness in the Portuguese economy
has significantly deteedthe improvement of FM performance and the growttheFM profession

in Portugal. It is understood that providifacilities is increasingly complicatetieyneed to be built
according to useésequirements and complyith sustainability agenda, for instance. The differing
objectives among stakeholders in the development project reqrorapetent Facilities Mamger to
coordinate effectively in orddor the project to suceel FloresColen and Carreira (2018)scover
thatthe challenges that Portugal must resolve are improvemgrg el market, optimising the role

of the FM departmentn the organisation and reinforcing educational training progresmfor

Facilities Managex(seeTable3.8).

Table3.8 The Portuguese FM market situation and prefesautions

Current situations Preferred solutions

FM Market and FM situation

Tactical level Strategic level
National focus Internationalisation
Small FM market Increase market size
Low recognition of FM Recognition of FM
One(1) Portuguese associati More FM association with contribution to FN
affairs
Uncertain future economic situation Stable economics

Organisation departments and FM implementation

Difficulties in internal communication Good communicatior

Technical issues (environment andgesses) and Integrated structure
workplace management (people) are separa

Narrowminded view of departments within Relationship with other departmsn
organisations

Resistance to change of ways of working Flexibility to implement new ways of wking

No legislation and no implementation of EN 155: Practice EN 15521

Educational programme

Different educational backgrounds within FM Several multievel FM educational programme
related department/no educational programmes
specific to FM
Specialisation in other areas (technical or Increases skills and competen
managerial knowledge)

SourceFloresColen and Carreira (2012)

Despiteadiscouraging FM situation in Portug&lpresColen and Caeira (2012areoptimisticthat
there are opportunities to increabe FM profile in the development process. They are promoting

the implementation of POE, utilisation of LCC concept and ICT:
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a. Assessment of buildings in operation and client satisfadtioough feedback exercise
POET aiming to improve the operational knowledge of buildimguse and the possibility

of fulfilling user requirements.

b. Service integration and building management systémsoncernedwith enhancing
interdisciplinary coll&oration in property development and FM, improvement of building
performance, utilisation of life cycle costing (LCC) methods for better design, construction,

maintenance and operation and compliance with sustainability requirements.

c. Application of ICTT concentrate on finding lowgost and lowdisruption IT solutions such
as BIM and CAFM.

To conclude,FloresColen and Carreira (201,2however state thathaving anFM educational
progranme in Portugal is the most crucial solutiondnhh el pi ng t o establ i sh

profession and therefore increasing recognit

3.7.3  FM challenges inthe Malaysian property development industry

Mustapaet al. (2008)claim that FM in Malaysia is relatively new. The definition of FM is poorly
understood. As a result, FM is not being implemented effectively. However, thalrefithe
Malaysia Association of Facilities Management (MAFM) in 2Q@8laysia Association of Facilities
Management, 2034has promote the benefits of integrating FM tm the property development
industry in Malaysia. Magover, the increasing awareness of good practice in maintenance and
operation of facilities has encouragbe importance of integrating FMtothe strategic level dhe
development process. In general, there are a number of ressatisteissing the dilenge to
implement FM in Malaysia. Most of the issues discus$envever, arearound service quality
(Kamaruzzaman and Zawawi, 2Q1l0maintenance(Nik-Mat et al, 201) and organisation
managemenfAbdul Mutalib et al, 2015 duringthe In Use stage of the facilitiedlustapaet al.
(2008)state that an investigationtintheproperty development industry shewhat no specifi FM
consultancy firmhas been established in Malaysia. It also indgthi@t FM is not fully optimised in

the development process. However, theas been aeffort from the Malaysia Government to
encourage architects and engineering conseitéirms to integrate FM expertise in the strategic
stage of the development process to ensure the property development industry in Malaysia become
much more competitive (ibid.; p. 82\lustapaet al. (2008)identify that (i) establising standard

and regulatios for FM professionals, (ii)) promotg FM education and training programe to
increase the number of FM experts and (iii) encaagaidpe use of ICT such as BIM and CAFM are

prerequisits to enable Facilities M@agesto demonstrate FM value in the development process.
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Three(3) casesaboveconfirm there wasndicationthat FM is not regarded as a main elemertihén
property development industrg. FM i s st il | not wholly under s
prof essi ons i n t he(Brtish institute ofFacilitesnMasagement, 2042; p).18
Although this research was performed based on RIB# Bf Work 2013, which is fit with property
development settirggin the UK, thereare opportunites to apply the resudt of this research
internationally. For instance, the Malaysian Institute of Architects (PAM) that rooted from the Royal
Institute of Brtish Architects (RIBA)(Malaysian Institute of Architects, 20)LBas the potential to
exploit the FMDP integration framework. Nevertheless, some modifications need to be nféde to

with the environment of the property development industry in the local area.

3.8 Contribution of FM -DP integration to sustainable development

The concept of sustainable development is abstract and often interpreted differently depending or
the context of sage. It #s on three (3) pillars: economic, social and environment. In general, the
most welltknown definition of sustainable developmérds beerintroduced bythe Brundtland
Commission which described the ability of the development to fit the presm®ds without
compromising the ability of future generations to satisfy their own n@&'dsld Commission on
Environment and Development (Brundtland Report), 198ke definition obviously requisethe
property development industry to be considered when implementing sustainable demelopme
(Bourdeau, 1999 One of the challenges for the property developmedtistty to implement
sustainable development is to identify and implement new innovative working syatem
technologies. Unfortunately, as reiteratedkmskela (1992)the property development industry is
poorataccepting changes. O6Why should | c¢change?
lget profit and (Boordetu, 1999]pl 364rda quastmss expauntedtdarise from

the industry. One must realise thia¢ property development industry hasignificant contribution

to maketo the various aspects of sustaiiigh. To achieve sustainable developm&uurdeau
(1999)suggest there are FM elements that need to be consitiBy the owner and the users of the
facilites6 They shoul d set concrete environment al
process. They should also assure the productivity of their own business by emphasising
environmentalissues,quat y and preservation of property \
encourage the presence o# Facilities Manager at senior management levekheo wner 6 s
organisation. It also recognisthe role of Facilities Managén advisingthe ownemwhenpreparing

their business case and strategic bri¢haStrategicDefinition stageBourdeau (1999; p. 363)so
advocatesheprofessionals who are involvedthed e si gn st age to d6adopt a
to designé but also focus omat hdg opxpladi toatail ¢

FM knowledge duringn Use stage of the facilitiegich as POE is requireddssisthe designers.
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Facilities Manager havea significant contributiorto maketo sustainable developme(ood,

2006. Elmualim et al. (2009)admit that the main concerns are to meet the challenges of applying
sustainable development criteria to the FM integrated within the development process. The
challengeshowever, need to be identified. An intensive review of the titeesfrom various sources
found thatElmualimet al. (2010) Hakkinen and Belloni (2011Hodges (2005)Pitt et al. (2009)

and Sobotka and Wyatt (1998)ave discussed the challendge=M6 s ¢ o n tinrsistainablé o n
development. There are seven (7) potential issues that need to be considered by the Facilitie
Manager at operational, tactical and opiersal levek: namely: affordability, commitment,
awareness, communication, briefing, regulatiandflexibility. The following paragraphdiscuss

each issue and demonstrate the main péioin the sources above.

Affordability: Costs are barriers for theplementation of sustainable development. @h¢he
suggestions bydakkinen and Belloni (2011}% the incorporation of energgfficient elements ito
the design, which could bring down thperating costsA proper application of LCC at the strategic
level in the developmemtrocess would ensutbatthose who pay the upfront costs would receive

the benefits from the provided facilities.

Commitment: Successful implementation of sustainable development snbggh commitment
among various stakeholders includitige Facilities Manager. The assembly of all expertise and
knowledge inthevery early stages of the development proé¢egaportant(Hakkinen and Belloni,

2017). Pitt et al. (2009) claim that designers (architects and engineers) are often involved in the
decision to shape the project to meet sustainable development criteriardiave involvement of

other stakeholders such as contractor and FM consultant seems to be a good practice that can redt
costs and improve corporate image as well as safety and health performance (ibid.). These are tf
areas for Facilities Manageto take into consideration when integraf into the development

process.

Awarenesg Pitt et al. (2009)identify that lack of client awareness is one of the factors that hinder
the implementation of sustainable development in the property devetdndustryHowever, even

if there isclient hasawarenesghe design teastill fail to produce alternative knowledge to convince
the client to implement sustainable development. Therefore, anispportunity for Facilities
Managesto be in a stragic position in the organisation or project set updasethe clients about

the potential of the implementation of sustainable development. On top of promoting the concept of
sustainable development tiwe public, as suggested yékkinen and Belloni (2011}t is alsothe
responsibility othe Facilities Manger to increase the awareness of sustainable development among
project colleague Sobotka and Wyatt (1998uggest thait would be benefi@l for the Facilities
Manager to highlight thenvironmental impact of the use of material and equipmeheatrategic

and tactical levelwhilst stressing the importance recycling and waste disposalthe operational

level.
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Communicationi Hakkinen and Belloni (2011pssert that communication ithe propety
development industry is crucial for the effective implementation of sustainable development.
Communication is an important element in innovationthieir researchElmualim et al. (2010)

found that Facilities Manageoften fail to communicate effectively with othstakeholders and
investors. The situation evidenced that there is a need to pradanenunication modé€Hakkinen

and Belloni, 201}in the projectandFacilities Managercould lead this initiative.

Briefing 1 Hakkinen and Belloni (201 1}lentify that incomplete information as well as ambiguous
strategies improject brief are the factors that restrain the implementation @fisabte development

in the property development industiifhey go on to mentiothat the ability of the designers to
integrate the principle of sustainable development into the desigs toeke reassessed. Frahe

FM point of view,the Facilities Managewould be able to improve the situation through intensive
involvement at the early stage of the development proBesatka and Wyatt (1998)owever have

a different view on this issué.hey emphasise the importanocéseekingg o f ul f i | t he
on economic aspegcisarticularly business case and investment assessment, without neglecting social
and environmental aspects. The foling elements should be considered by Facilities Masager

when presenting FM dlhe strategic leve(Pitt et al, 2009:

- Green building are good for environment
- Conducive facilitiesn whichto live and to work
- Ability to attract high rents and prices

- Costless to operate and maintain

Regulations Facilities Managex havea significant impacbn the implementation of sustainable
developmentthus, they shouldeknowledgeabl@boutsustainable development regulas@asthey

can be exploited to encouragastainable developmefiiakkinen and Belloni, 2031 Since the
nature ofthe property development industryfiagmentedenforcement of regulatisrseems to be

the only way to implement sustainable developmn&itt et al, 2009. Elmualim et al. (2010)
acknowledge that Facilities Managewill face a big challenge in implementing sustaieab
development in the development progesatingd much of t he burden of |
regulation will need to be picked up by Facilities Manager at every level; strategic, tactical and

operational d (p. 59).

Flexibility i Sobotka and Wyatt (199&Jentify that flexibility is one of the characteristics of the
facilities that should comply with the indicators of sustainable deweop introduced by Roger
Baldwin in 1996. It is clearly indicatethat the element of flexibility is vital and neetb be
emphasised in the tactical stage in order to implement sustainable development successfully. Th
i ncorporation oft yodaasdthagasigrestage\conld pravide flexible facilities

thatard | oose fit and functional [ with high] qu
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it would be beneficial for Facilities Managdp emphasise FM knowledge in the idesstage. In
designing office spac¢éor instance, the introduction of innovatosuch as hetlesking office and
flexible working concept would potentially encourage the integration of Ritive development

process.

Table 3.9 maps out the development process and stakeholders (left and right column respectively)

and the issues (bottom row) against sources of literéitutbe centre of the table
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Table3.9 Potential issues thaerd to be considered by Facilities Manageithe development process and interaction with stakeholders

Operational H&B H&B, S&W? Users
(Stage 7)
P Authority
3
Q H&B H&B, S&wW" H&B, P S&we Designers
g_ Tactical
= (Stage 2, Stage 3, Stage H&B Suppliers
GEJ Stage 5 and Stage 6)
= S&W®P H&B, Manufacturers
)
>
3 S&WP H&B, Contractors
Strategic P, H&B P, H&B, S&W° E P, S&W Clients
(Stage 0 and
Stage 1) P, E H&B, E H&B E S&W° Investors
= (9] o (%]
2 5 g s 2 5 z
B £ 3 8 5 g 5
S g g g @ = D)
() = = o) [
< 3 £ =
o
@]
Legend 1: E =Elmualimet al.(2010) H&B = Hakkinen and Belloni (2011H =Hodges (2005) Legend 2: Stage 0O: Strategic Definition
P =Pitt etal. (2009) S&W = Sobotka and Wyatt (1998) Stage 1: Preparation and Brief
Stage 2: Concept Digm
Note: Stage 3: Developed Design
Sobotka ad Wyatt (1998)nterpret differently for each variable: Stage 4: Technical Design
a: Recycling and waste disposal Stage 5: Construction
b: Environment impact of material production Stage 6: Handover and Close Out
c: Project briefing including business case understanding and investment assessment Stage 7: In Use

d: Flexibility of design considerinfyture operation and maintenance requirements

Stakeholders

Source: Selstudy
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3.9 Themes emergng from the findings of the literature review

Through an extensive literature review in this chapter, the researcher has identified themes tha
support the continuation ofiis research to the next stage. Sec8dhand Sectior8.7 discuss the

critical issues, explerthe existing stuigs and identify the possible gaps in the research field. The
findings from the lierature review demonstrate that there is a need to integrate FM thineugthe

of Facilities Manager in the development process. The benefit of having FM value in the development
procesdor the performance of the facilities as well as sustainable dawelot is unquestionable.
However, there is no mechanism to guide Facilities Masagesther professionato optimise the

role of FM in the development process. Generally, there are eight (8) main themes that comprise 3:
subthemesas follows:

Table3.10 Critical issues of FMDP integration

Variables Description Sources
V1: Perception i. Less recognition by other professionals due to no uni Yiu (2008)
identity
ii. Unclear professional boundaries, the vague way of  Pitt and Hinks (2001)
defining FM
iii. Unable to demonstrate strategic value Kayaet al.(2004)
iv. Professbn stuck at operational level Kayaet al (2004)
V. Unclear responsibility makes FM less proactive and Damgaard and Erichsen
strategically focusd (2009)
Vi. Continues to be reliamin other professions Nutt (1999)
Vii. The concept of FM is vague Elmualimet al.(2009)
V2: Compeénce viii.  Absence of comprehensive FM academic progneam  Sullivanet al.(2010)
iX. Scarcity of FM professional development in the Badger and Garvin (2007
organisations
X. Lack of facility manager experience in property Chodasova (2004)
development industry
Xi. Lack of serviceability and operational consideration ir Sobotka and Wyatt (1998
design
Xii. Lack of commuicative skill and prestige Jensen (2008)
Xiii. Less sensivity of the designer to operational Arditi and Nawakorawit
requirements (1999)
V3: Regulations xiv.  Unconvincing PPPmplementation ability Adair et al.(2011)
XV. Collision of professional interest between investors a1 Feltenet al. (2009)
operators
xvi.  Recently emargence of soflandings concept BIFM (2012)
V4: Organisations  xvii. Huge complexi and temporary involvement with Damgaard and Erichsen
different interest (2009)
xviii.  Offensive to individual professions Pitt and Hinks (2001)
xix. Clientés focus on capi t a Damgaardand Erichsen
(2009)
XX. Inability to influence decisiomaking at strategic Pitt and Hinks (2001)

management level
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Variables

XXi.
XXii.

V5: Knowledge
Management

XXiii.

XXiV.

V6: Definition XXV.

XXVi.

XXVil.
XXViii.

V7: Operation
XXiX.

XXX.

V8: Communication Xxxi.

XXXil.

XXXiii.

Description

Ineffective operational knowledge transfer
Technichdknowledge gap between FacilgiManages
and other professionals
Unclear operational concept and its impact
development process
Knowledge transfer and levels of learning in the
organgation

- Individual to team

- Team to individual

- Team to organisational

- Organisational to team

- Organisational to inteforganisational
Lack of conceptual and theoretical framework in FM
field
Difference of objectives between FM and project
management field
Undetrutilisation of LCC and LCM methad
Poorfeedback due to ineffective POE exercise
Negaive outcome from POE maye harmful to
professional liability and reputation
Absence of systems to deal with everything (with FM
issue)
Explanation of the costs between development plann
and operdon
Inability to coordinate and gather the knowledge withi
team
Unwillingness to share the knowledge

Sources

Shah (2007)
Elmualimet al. (2009)

Elmualimet al. (2008)

Sun and Scott (2005)

McLennan(2004)

Shohet and Lavy (2004)
Pitt and Hinks (2001)
Takataet al. (2004)
Pearson (2003)

Hadjri and Crozier (2009)
Pitt and Hinks (2001)
Feltenet al. (2009)

Barrett and Baldry (2003)

Ruikaret al.(2007)

Source: Selbtudy

3.10Chapter Summary

1 Chapter Three demonstratbat the researcher hagnductedan intensive literature review

to understand the definition of FM and identify the role of Facilities Manager in the

development process. The involvement of FM in the development processheoeffitthe

property development industry in four (4) elemeiiscisioamaking process, innovation,

value added and sustainable development.

9 Further discussion reveals that there is a gap in the research field. There are attempts fron

the industry andcademia to integrate FMtothe development process. It is discovered that

FM has been given a low priority in the property development indussylingin Facilities

Manages beingnadequately integratedtmthe development process. There is cutyamo

suitable generic mechanism that is practical in all stages of the development process to guide
Facilities Managerand/or other professionals to optimise the value of FM in the property
development industry.

Eight (8) main themes kia been identifed, namely: perceptions, competence, regulations,
organisations, knowledge management, definition, operation and communication, which

consist of 33 subhemes.
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1 FM hasa significant contributionto maketo the implementation and achievement of
sustainable elvelopment. The development ah FM-DP integration framework could
encourage Facilities Managdb demonstrate FM value in sustainable development.

1 To conclude, the developmentari FM-DP integration framework is a twofold stratety
increase the prdé of FM in the property development industry, which in turn encograge
the integration between FM anthe development process, and to improve the
implementation and the achievement of sustainable development in Fitheapibperty
development industry.

1 Chapter Three has saiisfl Objective (i) and Obijective (ii) of this research.
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Research Design and Methodology

4.1 Introduction

This chapter provides an extensive discussion on the philosophical side and the methoddkgy that
relevant to this research. Risophy in research has a major influence in shaping the research
problems and research questié@seswell, 2013 However Mason and Dale (2011, p. dlpim that
occasionally reseahers fail to make a clear connection between philosophy and research methods.
This is also due to a failure to predict what kinds of data and knowledge in relation to research
methods possibly emerge pritarthe evaluation and selection of the proper asde methods. To
understand how this chapter is organigedresearch onion introduced by Saunders (2012) is the
best analogy to explain the whole content efdhapter. Assuming the onion was cut on the cutting
board as shown irFigure 4.1, the cutting board itself represerhe research scope, the existing
knowledge that explagthe scenario of facilities management in the construction industry in the UK.
This will be the first part of the chaptevhich will provide some indicatioof what toexpectfrom

the existing knowledge and its connection to the selection of research design. This section will
discuss the research philosophy in detail with the purpbgestifying the selection of research
approach, methodological choice and strategies in order to answer the research questions.

> Research Design

/

} Research Method

Figure4.1 The research oniosourcePermission to reproduce the diagram basngrantedoy

Knowledge

Saundergt al.(2012) Photo courtesywww.manitobamuseum.ca
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The second part of this chapter discusses research methodology enambpastechnique and
procedures employed in this study including sampling, data collection, organisation, analysis and
validation.At the end of this chapter, the summary wilbvidethe entire selection of each layer of

the research onion.

4.2 The knowledge: Research scope

The goal of this study is to develop a framework of how to optimise the role of FM in the property
development preess in the UK and identify a number of issues perceived to be barriers for the
integration of FM in the development process. The aim of this study is to establish best practices in
a form of framework that woskas a guidelinefor Facilities Manages and other property
development professionals in the UK. In theory, the constructiataifding should fit the purpose

so that the users could optimise the space and supporting facilities provided. However, a poor star
at the beginning of the developmentgess will cause a domino effect. For instance, a poor project
brief will cause a design faulindthus will lead to defectim the building. The greater fear is that it
might result in building operation disruption and continuous comglairdm the uses.
Consequently, the building ownergta incur extra costs to overcome the protd¢hat arise after

the handover. As customary, EcilitiesManagersreoften calleduponto solve the problems during

theln Usestage

FM has become widely discussedbject in the UK and the scope has been extended from
supporting role to the primary activities in the property development process. There is awareness the
involvement of FM in the strategic activities in the development process could improve the
constrution and building performance. However, there are critical issues holding back the
involvement of FM in the property development process. Therefore, the main aspect of this researct
is to identify the barriers prido translatinghem into a list of begtractices in every stages of the
development process in the formasfFM-DP integration framework. In addition, it is important to
validate the developed framework and to see what the feehatkinly from various professionals

in the FM and propertyavelopment indusies

Research was conducted to answer the research questions and to produce scientific knowledg
Reiterating Gibbonet al6 €1994) ideas on how scientific knowledge is produ8sgman and Bell

(2011, p. 6)ondense the process of kneddje production into tw(2) categoriesas follows:

1 Mode 1: Production of knowledge is driven primarily by an academic agenda where the
theoretical findings are translated into practice; however, the dissemination of knowledge is

limited totheacademic eammunity.
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1 Mode 2: Production of knowledge is driven by a process where boundaries of knowledge of
one(1) disciplineareencroached by others; moreover, the knowledge is disseminated widely

and applied promptly.

As this research was classified as managémesearch, it is more suited to Mode 2 knowledge
production. According taNowotny et al. (2003) the knowledge emeirtg from the research is
classified in Mode 2 knowledge production should the element ofdianiplinaritybepresent. This
explairs that the FM discipline would exceed the knowledge boundary of project management or
vice-versa. It is also justified that the research is to find ways of improving the performance of the
property development process through increased effectivandssfficiency. As a result, it would
increase the understanding of how the development process, vaoik the impact on thEM
community as well asn property development professionals. Mode 2 knowledge produasisn

much greater diversity in terms thfe sites and the types of knowledge produced. The research has
to be dynamic in order to cope with physical and technical constraints. The former is related to the
ability to meet the research subject while the lattezleted tahe tools usedsuch anline survey
questionnaire and telephomdowotnyet al.(2003)characterise that Mode 2 knowledge is also prone

to adialogic process in which the intensity of conversation between the researcher and the researc
subjects will be high. Theesearcher should be able to anticipate that he or she is to interact with the
FM and property development professionalshibuld be rememberéhdat the discussion should be
controlled in order to preserve the accountability of the collected data. Mokleo®ledge is
produced within the element of applicatibdowotnyet al.(2003; p. 186}lefine that the application

IS:

6é t he t ot al environment i n whi ch sci ent

developed,ot comes are di sseminated, and uses a

In line with the above definition, it is proven thahapter Twoand Chapter Thredave identified

the problemswhich were translated into reseaguestions. To answer the research questions, there

is a need to develop a research design and methodologies. As the outcome of the research is a list
best practiceto optimise the role of FM in the property development process in the faamFdf-

DP integration framework, it will be disseminatedand applied by the professionals in FM athe

property development industry.

The outcome of the research is apparent, where the validated framework couldlzstgsractice
guideline in order to factiatethe property development community to optimise the role of FM in
the development process. From the property development point of view, the identification of these
qualities will benefit the property development project by supporting the delivenyswécessful
integration plar(Latham, 199%and providing the comprehensive image of the future trehtise

property development industry. From the FM perspective, this research will add value to FM and
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increase the awareness of FM in the property development process. Therefore, the assebament of
research philosophy that subsequently influstice deision to shape the research design and select
the research methods crucial. Furthermore, it is to ensure that the findings are more readily
exploited in order to achieve practical advantage.

4.3 Research philosophy

Research philosophy is the highest Idbalk inspires the whole process of the research which can be
initiated with the assumptions about epistemology (what counts as knowledge) and ontology (the
nature of realityCrotty, 1998. Those are the basic philosophical assumptjBngman and Bell,

2011) and the procesgSaunder®t al, 2012 that need to be undeostd by the researchén order

to developthe researcHrom the built environment perspectivanaratungaet al.(2002)insist that

having a sound understanding of research philosophy is essentidbonmencing the research
study. On top of thatCreswell (2013)and Mingers (2003)point out that when the researchers
undertake a research work they need to be aleautthe definition of ¢hics or axiology (the role of
values in research or what is considered right) and research methodology (the process of researct
Figure4.2 demonstrates that epistemology, ontology, axiology and metbgyfurm the subset of

philosophical assumptions that illustrates the attribot@esearch philosophy.

Research philosophy

Ontology Epistemology Axiology Methodology

Figure4.2 The attribute of research philosophfource: The diagram is inspirbg Creswvell
(2013)andMingers (2003)

Connecting those fou@) elements is &hallenge for the researchérowever Bryman and Bell
(2011)suggest that it is essential to satisfy ontological and epistemological debate prior itagdecid
on what is the best procelsg whichto conduct researcficasterbySmith, 199). The subsequent
sectiors will discuss ontology, epistemology and axiology followed by the jaatibn of method

mixing.
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4.3.1 Ontology

Ontologyis related tahenature of reality, whiclsaundergt al.(2012)elaborate is associated with

the assumptions of the researchers towards the world anddghemitment to particular view$hey

further explain that there are tW®) aspects imntology: objectivism and subjectivism. The question
prevalently asked in relati on (Creswell,20Bpl2b,gee i s
Table 2.2 Philosophical Assumptions With Implications for Praktidelden and Lych (2004)
describe that ontology is the first element in the philosophical assumptions, which is consequential
to epistemological viewhuman nature and the selection of research methodology. They argue that
an objectivistapproachencouragsthe involement of the researcher wher@agibjectivistoneis

to understand a problehy looking atsocial phenomen&urrell and Morgan (197%eveloped an
inclusive philosophical assumptions framework based on the subjebipetive dimension which
consiss of two (2) positions of ontologynominalism and realism. The framework is showRigure

4.3.

The subjectivenbjective dimension

The objectivist approach to The subjectivist approach
social science social scienc
< Ontology >

Realism Nominalism

Figure4.3 Ontological assmptions framework based on subjectolgective dimensiorSource:
Adapted fromBurrell and Morgan (1979)

EasterbySmith et al. (2012)describe that there is no truth in nominalism as the evesmceated
by the human. Nominalis assume that the interaction with the actors cresttge social world in
terms of experiences and events whacathen identified. Unlike nominalism, realism emphasises

that the world is external where the evidenae loa discovered.

4.3.2  Epistemology

Epistemology is the second attribute of philosophical assumptions, which is aareteont another
approach in inquiring into the nature of the social wofBsundert al, 2012. It discusssewhat

kind of knowledge is considered valid in the resegiBtyman, 2012 Mingers, 2003. In social
science, researctmoften assume that the reality is objective and the knowledge is already available

in the world and is ready to be discovefetblden and Lynch, 2004 However,Creswell 013)
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highlightsthat the following question should be answered in order to understand the epistemological
position of t he research: 6what i s t he re
r es e a(pll) &m dhe subjectivisbbjectivist dinension, there are twd@2) types of
epistemology paradigms: antipositivism and positivigurrell and Morgan, 1999Bryman (2012)

uses interpretivism and positivism terminologies in arguing the epistemological paradigooln

et al.(2011) outline four(4) different paradigreof epistemology from the nature of knowledge point

of view: (i) positivism(knowledge is established fromverified hypothesis), fiipostpositivism
(possible knowledge is created from relialy@otheses), (jicritical theory(knowledge is a logical
outcome of human interest); ariv)(constructivisnor interpretivism(knowledge is constructed from
experience and interaction). Althougte participatory or cooperative paradigm is listed as a fifth
paradigm, tk discussion in this section will focus on the fdirexisting epistemology paradigm
whicharewidely debated, indicating the important of the subfkittcoln et al, 2011). In summary,

the epistemological position is illustratedrigure4.4.

The subjectiveobjective dimension

Interpretivism A The subjectivist approach to social science
P
. U)
Critical Theory %
=
()
Postpositivism o
Positivism W\ The objectivist approach to social science

Figure4.4 Epistemological assumption framework based on subjeobyective dimension

Source: Adapted frorhincoln et al. (2011)andBurrell and Morgan (1979)

4.3.3  Axiology

Axiology is the third branch of philosophical assumptions that deal with ethics, aesthetics and
religion (Lincoln et al, 2011). It is all about recognising different valu@glingers, 2003 The
guestion that is prevalently asked i(Creswel | at i
2013; p. 2] or, what value is considered righ{®lingers, 2003 Unlike the ontology and
epistemology paradigsnwhich can be viewed fromsubjectivistobjectivist dimension, axiology is
intangible in the form of valu&ree and valudound terminologied.incoln and Guba (1985; p. 161)
describe that positivists belie inquiry is valugree as a result of the selection of the research

methodology. On the other hand, interpretivists assert that inquiry istvalung] that is influenced
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by the values of the researcher, the philosophical assumptions employed arsgdhehreettings.
However, Lincoln et al. (2011) insist that value should be embedded in each research process,
begiming from choice of research problem right througlipresenting the findings. The axiological
assumption is illustrad inFigure4.5.

0&\6 X
QS}O \\4 ¥
& &
.
\9@\3
Y:bo
h
<
%Za
\Q'g 4\5}
& §
QO

Figure4.5 Axiological assumption framework based on vabeeind and valuéree dimensios.
Source: The diagram was inspifeglLincoln et al. (2011)andPlano Clark and Creswell (2008)

4.4 Research approach

The nductivedeductive logic process is a tool for social science researthatetermine the

possible approach to be adopted in the resg@uoiswell, 2013; p. 45 Inductive and deductive
approacks are often discussed individually as they have different characteristicsamnd
incompatible with each other. However, the introduction of abductive terminology has ity

amalgamation of inductive and deductive appreagivhich encouragethe research work to be
carried out pragmaticalligGaunder®t al, 2013. The following subsecti@will cover all threg(3)

types of research approach.

441 Inductive

Inductive is a term given to an opposing approach to deductive. AccordBiyritan and Bell
(2011) theinductive approach leads the researcher tasetthe findings in forming a theory. In

other words, it is a mechanism of theory generation. From the inductive approach point of view, the
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data obtained from the studyaphenomenon is analysed to identify themes and create a conceptual
framework(Saunder®t al, 2019. Ketokivi and Mantere (201@Jescribe that inductive researish

often associated with routine life and scientific practice that is committed to reaffitime
assumptions whereas Danermark (2002)characterise that inductive is purely empcal
generalisation often begiing with data collection from a small sampdé subjects followedoy
analysis and interpretation of findings priorbuilding the theoryas illustrated irfFigure4.6.

Data Collection

Theory

Figure4.6 The process of inductive reasoni®purce: The diagram is inspirbg Saundert al.
(2012)

442 Deductive

The deductive approacls interestedin the relationship between theory and research strategy.
Saundergt al. (2012)describe thathe deductive approach gims with theory developmentvhich

is mainly coming froma literature reviewfollowed byemployment ofa selected research strategy
to investigate the theorin thedeductive approach, the presencaloypothesis is inevitablavhich

the researcher theneed to translate into measurable research obj&rgman, 2012Bryman and
Bell, 201]. Based on the logic point of viewhe deductive approacis derived from a true
hypothesigKetokivi and Mantere, 2030The conclusion of the findings should be true and no new
knowledge producedlhe dceductive approach is a mechanism in testing tiieory. Figure 4.7

illustrates the interaction between theory and findings.
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-

/7

Findings

Figure4.7 Interaction between theory and findings in deductive appr&@mirce: The diagram is
inspiredby Bryman (2012)

4.4.3  Abductive

The third research approach is abductive, which is advocated as appropriate for realism ontology
(Danermark, 2002 showing that it is in line with positivism epistemology or objectivist position
(referto Figure4.4). However, theresi also evidence th#tie abductive approach is appropriate for
constructivism or interpretivism epistemolo@larvensiu and Toérnroos, 2010; Table 1 in p. 101
Suddaby (2006&eiterates that Charles Sanders Peind® was known as a logician and pragstati
invented the terminology of abduction to express his concern regarding the lack of new ideas in
deductive and inductive approashHe later suggestithe combination of both approashwhich

he believed would encourage creativity or intuition in aesle to produce new knowledge and new
conceptual views of the worl@aunder®t al.(2012) however opine thatheabductive approach is
flexibleandallows6 back and forthd movement beespeld’h dec
Research ithe abductive approach washat the otsetby observing an unexpected phenomenon,

but the ability of the researcher to exploit the relationship between findings and concept is imperative
in order to create a reasonable theory or to extend the existijgmheewsky and Bourcier, 2000

Van Maaneret al, 2007. On the other hand, a major concerthi@abductive approach is the ability

of the researcher tbepr esent i n the subjectds worl dvi ew

subjects under investigatigBryman, 2012

Abduction is a difficult concept to embrace adifferent philosophical view having different
interpretation to inductive and deductapproacks(Danermark, 2002 Furthermore, it is common

to see the researcher going 6back and forth
understanding of the theory and the empirical phenorfiguiaois and Gadde, 20pBryman (2012)
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concludethatthere is an atiiguous context between inductideductive and abductiyeshichhas
resulted innterchangeablase of the term

4.5 Methodological choice

The decision in selecting qualitative, quantitativeaamixtureof both in the research projectiesd
significantly onthe nature of the research and philosophical ,idetology and epistemology
(Saunderset al, 2019. This section begmwith a critical literaturereview on qualitative and
gquantitative research arideir position in the research philosophy (ontology and epistemology) as
well astheir relationshipto the research approach (inductive, deductive and abductive). At the end
of this section, the reader will find the justificatioh whether or not the mixing dhe two (2)
methods is appropriate for this research.

451 Qualitative research

Qualitative resealtis a situated activity that requires the researcher to be present in the world of the
participants under investigatiqidenzin and Lincoln, 20)1 Qualitative research is interested in
investigating human action and expression. It inv@Wagious interpretive approagesto understand

the world of the participantm its reatlife settings. The knowledge obtained from qualitative
research is prevalently in a subjective fonmich need to be transformed into tangible evidence
such as audio recording and interview or conversation transcri@tieswell (2013; p. 44)Jescribs

qualitative research immore systematic way by emphasising the research approach and the process

6Qualitative Research begins with assumpt
that inform the study of research problems addressing the meaning individuals or
groups ascribed a social or human problem. To study this problem, qualitative
researchers use an emerging qualitative approach to inquiry, the collection of data in

a natural setting sensitive to the people and places under study, and data analysis that

isbothinducte and deductive and establishes pat

According toDenzin and Lincoln (2011)yualitative research is a complex research approacit and

is difficult to define its position in terms of philosophical assumption. Qualitative research is not
bounded bya certain research methgithus, it allowsthereseacher to employ multiple technigsie

in data collection. It is claimed as a highly creative act that rexjtésearchers to be creative,
flexible, and haveintuitive skills as well as possess an encyclopaedic knowledge in the field of
research{Morse, 199% As statedby Amaratungeet al.(2002; p.25)6 Qual i t ati ve r e s

conductedindozeso f way s, many with [ ong traditions
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Qualitative research is often associateh interpretivism in epistemological orientatiothe
purposeof whichis to understand the social world of the subjects by emphasising the meaning of
action and the expressionh mind (Bryman, 2012 The content of the data collectedjumalitative
researchis analysed byseparating it into themes and pattgein an inductive approach while
developing a theoretical framework and generalising specific findiSgsinderset al, 2012.
However, it is important to note that qualitative research is prone to misapplication, as it is not
necessarily dedicated to generateties. Depending on how the existing literature is treated, it can
be used to test the theori@yman, 2012 Qualitative research is argued to be objective, which is

it fallsinto positivism epistemology depending on how the subjects view their social(Boyfdan,

2012. On top of that, therés evidence that qualitative research is compatible thi¢rabductive

approach, where inductive and deductive appresicneutilised (Saunder®t al, 2012.

Doing qualitative research is like an expedition to an unknown ter(8ugldaby, 2006 The key
element to know whether the results are complete is to realise that the data saturation point i
achieved Although here are no specific guidelinto determine the data adequabgrse (1995)

hasoutlined the principles of data saturation in qualitative researclse Ere:

1 Select subjects that share the characteristics related to the research topic to create gre:
cohesiveness of the sample and to accelerate the saturation level;

9 useatechniqué whether theoretical, snowball or convenience samplilogensure the data
saturation is achieved rapidly;

1 when developing a theory, identify the negative stateseamt give them priority during the
analysis
ensure thathe theories are logic and reasonable; and
be awarghat one of the signs of data saturation is smoothness during the development of

the theoretical framework.

Data in qualitative research is not straightfard to analyse as it is often recorded in-namerical
form. Bryman and Bell (2011}ptressthat the rules of how qualitative data analysis should be
implementedaresubjective and difficult to formulate. It is not a process that can be rigiiganised.
Therefore, an insignificaramountof qualitative research conducted usangualitative approach
should be anticipated his claim could be true when looking/Aan d r e w  Btatistioat rgcorss
(quoted inKnight and Ruddock (200R)which revealthat the number of research papers using a
qualitative method in # built environment discipline is small compared to quantitative and mixed
methods. Th research also revealed that epeded individual interview is the most favoured
methodfollowed by focus group interviews (p. 6). In contrary, similar research caeiumnt
Ventovuoriet al. (2007)shows that research employiaginductive approach using interview and

field-based observation strategispredominant irthe FM discipline.
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FM as a multdisciplinary field is envisaged to enhance the busiaessocialaspets of theend
usero0s needs, where all of these activities
environment are interrelated and it is common for FM to employ project management inciple
building performance resear¢Nutt, 1999. The presence dfM seems to be an alternative to
improve the existing management concept in built environment research. It is understandable why
FM is interested in qualitative researal,according ttAmaratungeaet al.(2002) it provides six (6)
benefits to the field of built environment) Qualitative research is influential for researching any
process,i{) flexibility characteristics in it build the confidence of the researchers in understanding
the world of the participantsji() it is anappropriate methafbr discoveringhe meaning anklaing

it to the social world of the participant$y) it is reliable in exploring new topiin the field of FM,

(v) it is robust in hypothesis testing and)(qualitative research is useful to further clarify numerical

data.

Qualitative analysis shdédi be executed in stages using appropriate strategy. According to
Amaratungeet al. (2002) qualitative analysis must begin with data condensatibich involves
managing the data using appropriate computer software. For this, the researcher might need t
transform the data into maial that is more tangible. The second step is data display, which
according toCreswell (2013)involvesreading the transcriptisrand joting down the key points
mentioned by the subjects, idewiifg the themes and interpiieg the idea. The third step in
qualitative analysis is verification, where the analysed data is written down in a report and should be

able to be presented in a visual form.

4.5.1.1 Qualitative inquiry strategies

There are a number$iaquiry strategies ithe qualitative method, which is essential in guiding the
researcher to answer research questions by taking elements of the philosophy and data collectic
techniquegSaundergt al, 2019. Holden and Lynch (2004yereable to determine the position of
inquiry strategies based on subjectiviebjectivism aspects anbteir relationship to epistemology.

For novice researchgrit is crucial for them to be able to distinguish a varidtinquiry strategies

and presenthemin a scholarly structuréCreswell, 2013. Creswell (2013)and Saunderset al.
(2012)are writers who hze been able to describe the key characteristics of various inquiry strategies.
Although there are different types of inquiry strategies in qualitative res¢lisckection willonly

focus onfour (4) strategies: (iphenomenologwyii) ethnography(iii) casestudy andiv) grounded

theory.
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45.1.1.1 Phenomenology

Phenomenology lies at the extreme subjectpastt of the subjectiveobjective continuum in which
it is positioned within antipositivism or interpretivism of epistemological paradigergan and
Smircich, 198). However, there are arguments that the characteristics of phenomeadogy
able to be determined throutffesubjectiveobjective dimensiorinsteadphenomenology is located
between the range of qualitative and quantitative stGdgswell, 2013

Phenomenologyas defined byCreswell (2009)is an inquiry strategthat is interesteth identifying

human experiences about phenomas expressed by the participants under investigation. This
approach dires thephenomenological researcher to appreciate the different meanings ofpeople
experience and the reasons for the differenc@smaratunga and Baldry, 20D1Therefore,
phenomenology requirdseresearcher to make an interpretation of the meaning of the experiences
holistically (Creswell, 2018  Si nce phenomenol ogiltealwhelse aarcd
t he pDanretmarly 2002; p. 1§1this strategy usea qualitative approach to understand and

explain a phenomenon in order to deveddpeory(Amaratungaet al, 2009.

According toDanermark (2002phenomenology is the cent@int of qualitative research thatas
originated by Alfred Shutz and Harold Garfinkel. It is advised that phenomenokigjsore their
previous experience pritw carrying out phenomenolagl research in order to gain uncontaminated
knowledge (p. 159 Creswell (2013; p. 72ermsthis as bracketingvhich he regardasé n o ing | e t t
past knowledge be engaged while determining expesénce | n  othe phermraendogical
researcher isying to minimise the physical distanfremthe participantéHolden and Lynch, 2004

and in amother sensethe researchdras to isolateéheir experiences their mind in order to gain
knowl edge ab o (Danedmark, 20023 p. 139 o we r 6

4.5.1.1.2 Ethnography

Ethnography is an inquiry strategyhigh focuses on investigatingeople in groups who work
together and share the same culture. Basdexpistemological paradigm, ethnographic research
adops a more interpretivisapproach(Holden and Lynch, 2004Creswell (2009; p. 13Jescribes
thattheethnograplt researched s t walintaet sultural group in a natural setting over a prolonged
period of ti meo. swadkiloseygvithahe participamtse hereforecitisecrucial

for the researcher to gain trust from the participants in order to acquire reliab|8alatdert al,

2012. Interview is common in ethnographic research; nevertheless, the researcher is allowed tc

discover other sources of data throughout theane$ period.
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45.1.1.3 Case Study

Case study involves idepth interviews and intensive analysis employing an encoding process
(Holden and Lynch, 2004 Case study can be conductedhwat single case or more cases for
comparative purpos€Bryman, 2012 The factosthat often influence the choice of case studies are
observability and analysability of the case under investigéGoeswell, 2018 The data required in
case studyesearchs considerably detatbut collected over ahort period of time, whicls often
regarded as a major constraint in case stedgarchHowever, theesearcher hathe freedom to

use multiple technigues to gather the d&teeswell, 2009 Another advantage of conducting case
study research is the use atriangulation approach in which the quantitative elements such as
statistical analysisire allowed to strengthen the case study req@@munderst al, 2013. In the
eventthatthe researcher has to incorporate more than one case, it is appropriate for the research t
move Oback anidductive and teductibee(pt. ¥86)e n

In FM researchAmaratunga and Baldry (200identify usingthe case study method to measure
performance in facilities management organisations wihexseclearly incorporate quantitative and
qualitative approadsin the research strategyhey summarise hat case study is an appropriate

method to describe the process of theory building that exdegtriptive and prescriptive research.

4.5.1.1.4 Grounded Theory

According toCreswell (2013)grounded theory is a stratelgy whichto collect and analyse data in

a systematic way in order to discover the®gthirageet al.(2008)claim thatgrounded theory is an
iterative process to produce new data and reanalyse existing data, which involves the dynamic o
inductivedeductive thinkingSaundergt al.(2012)acknowledge that grounded theory corresgond

to the abduction approach. In grounded theory, restructuring datathetoes (open coding) is
essential, followed by recognising the relationship between the themes (axial coding) and integrating
the themes (selective coding) as a final step to develop a tf&aumpder®t al, 2019. It involves
multiple stages of data collection, improvement and correlation betiveelataThe data collection

and analysis is repeated until theoretical saturation is regShedderet al, 2019. There are two

(2) major features in grounded theofi) constant comparison each item collected is compared

with others, andii) theoretical sampling the process of maximisirtge similarities and differences

of the data.
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45.2  Quantitative research

The Longman dictionary of contemporaBnglish (2003)describs quantitativeas o6r el at i
amounts rather than to t KHpel34luQuaniitdative measuremdéntin d a
interested in numbers, where mathematical funstsuch as comparison, frequency and statistical
analysis are common in order to confirm the reliabil{maratungaet al, 2003. From an
ontological point of view, quantitative investigation is categorised as highly objective redeargh

et al, 2000 which requireghe researcher to playrole as an outsider wh®trying to understand

the social world of the subjects under investigaiman, 1992 As quantitative research tends to be
objectivist, the research is directed positivism epistemologies thare concered with the
relationship between the variables. statistical technique is prevalently used as a tool to help
researchers to assess the relationship between var{8alesderst al, 2012. The results which
appear in numbers need to be interpreted inrdaodexplain the phenomena or to predict any changes
in the future. It is also advocatéhat quantitative research is conduatsthg adeductive approach,
which isthe effective way to utilise the data for theory testirean, 1992 Nevertheless, it is argued
that the elemesbf theinductive approachreemployed in quantitative research in order to generate
theory(Saundert al, 2019.

According toAmaratungaet al. (2002) quantitative research is an appriate approach in built
environment researcfihisis not surprising when Andrew Dainty reveals tthegmajority of peer
reviewed papers and books in construction management reseaecuasgitative metho¢Knight
and Ruddock, 20Q9 In general, survey research using -selministered questionnaires and
structured interviewss the mat popular technique used in quantitative détaaratungaet al,
2002 Bryman, 2006 EasterbySmith, 199}, and this can be true particularly in the topimutthe
responsibility of FM in business and its role in supporting the growttied™ industry(Ventovuori

et al, 2007. Considering the benefit of qualitatiresearch in the field of built environment, FM

should be able to appreciate the following advant@yemratungaet al., 2002):

Comparison and repetition in quantitative research are permitted;
researchers do not influence the participants (neutral);

the source of data is treated objectively;

reliability and validity is measured objectively;

robust in measuring descriptive aspects;

generating hypothesis is required ptiorerification; and

=A =4 =4 =4 =4 -4 -4

generalising from general to specific (deductive approach).

Despite the fact that quantitative data analys usually carried out at almoat the end of
quantitative researctBryman and Bell (2011yecommend that quantitative researchers when

designing questionnaires should be able to predict the statistical techniques that will be used. It is
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important to ensure that the created vagaliiae features that are consistent with the statistical
techniques used. Furthermore, statistical analyses dot work in all circumstances. There are
limitations in performing statistical analysis depending on the scope and characteristics of the
sampe.

4.5.2.1 Quantitative inquiry strategies

There are tw@2) common strategies of inquiry the quantitative methadexperiment and survey.

The former is often associated with natural science and laboratory works in engineering fields. In
contrast, survey cono&ateson quantitative data collection, which is able to be analysed
quantitatively using a variety of statistical technig&aunderset al, 2012. The following

subsection will focused on the survey method, which is broadly used in social science.

45.2.1.1 Survey

The survey strategy is often associatethwiositivism ofthe epistemological paradigm. There are
three(3) basic beliefs embedded under survey stratggihe world is external and objectivgii)

the researcher is independéaind iii) the knowledge is valdeee'3, in which human interactiorsi
inevitable and ethics must be givattention(Amaratungaet al, 2003. Survey is grounded ke
deductive approach, where the process of deducing the hypothesis from existing theory is required
consequentlythe data collected is to be tested using relevant statistical procé8umesn, 2013

In other words,survey is appropriate for descriptive and analytical research to discover the
relationship between the variabléSaunderset al, 20129. This strategy usually involgdarge
samples; therefore, the data obtained has to be manageable. For that reason, structured inquir
structured observation and fsadministered questionnaire survey are commonly used as they can be
fast and coseffective. The data obtained in surgéyobjective, quantifiable and based on numbers.
Amaratungeet al.(2002)r e cogni sed it as o6hard generali sal

and inapprpriate to understand the participants contained in the \jor20)

The ultimate purpose dhe discussion in Section 4.5 is to identify the most relevant research
strategies for data collection with a sound understanding of philosophical assumpiniitioetm

According toGill and Johnson (2002yes@arch methods can be positioned between realism and
nominalism ontologies (refer tigure4.8). It is apparent that survey and experiment have a tendency

to realism ontology, whilst phenomenology, ethnography and grounded tleedriotnominalism.

1 The ontological paradigm in survey strategy is realisrwhich, according t@urrell, G. and Morgan, G.
(1979)Sociological Paradigms and Organisational Analysis: Elements of the Sociology of Corporatied_ife
world is objective in nature and 6éout thered in t
12 The resemher is neutralmakinginquiiesf r om out si de of the particips
uncontaminated.

13The axiological paradigm in the survey is vafuee (refer to Sectiod.3.3for the definition of valudree).
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Case studies are more flexible, whiokans that the researches al | owed t o move
between deductive and inductive approaches.

Deductive: Theory testing Inductive: Theory generatiol
Quantitative Qualitative
Objectivism Subjectivism

Researclstrategies

Case Grounded

ReY study theory

Ethnography Pheno

Realism Ontology Nominalism

Figure4.8 Research strategies along axiological traject8ource: Edited fron®ill and Johnson
(2002)

4.6 Justification for using mixed methodsapproach

The aim of this research is to develop a framework to assist better integratieeth&tM and the
development process. This researchabegith an extensive literature review to understand the
overall scenario of FM anthe property development industry in the UK. By undersitagdhe
phenomena and the problems the one hand, the esgcher was able to identify the barriers that
hinder the optimisation of FM in the development process. On the other hand, it helps the researche
to assimilatethe social world and the philosophical assumption that comgprizaology,
epistemology, axialgy and methodology iachronological manner, as these assumpiiiisence

each othefHolden and Lynch, 2004

From the research philosophy point of view, it is argued that the mixing of qualitative and
gquantitative research is not viable as there is conflict in terms of ontological and epistemological
principles(Bryman, 2012 Furthermore, there isncertainty regardings techical ability (p. 631).
However,Creswell and Clark (201Xpntended thahepragmatism paradigm is best suitednixed
methods research. Mixed methods concemtmathe utilisation of various methods of data collection

in sequence or in patal to answer the research questions. The combination of both qualitative and
guantitative research methadsapableof optimisingthe advantages and at the same time reducing
the risk should thepeimplemented individuallyBahari, 201 In thebuilt environment discipline,

mixed methods yield better understanding of the social world of the participants, effective data
collection and data analygisnight and Ruddock, 2009; p. 11n addition, the mixing of qualitative

and gquantitativeesearch methadn thebuilt environment discipline would contribute to the quality
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of the resultfAmaratungeet al, 2003). Considering the advantagand disadvantagef linking
qualitative and quantitative data within the built environment, the following justifickdiomsing a
mixed methd approactshould be considered:

1 Enable confirmation between qualitative and quantitative meth@a a triangulation
approach;
better explanation with complete supporting details obtained from analysis; and

invention of new knowledge and fresh understagdi

Studies byMingers (2003)explain how philosophical assumptions (day, epistemology and
axiology) influence the combination of several research methods (qualitative and quantitative) in the
management science practice. 't b@E.@®62principei t h
From the ontological, epistarogical and axiological positions, Mingers demonstrated that this
principle can be used to identify a root definition of a generalised management science methodology

Using the same principle, a root definition of this researchrexastten as

6 A r ah doa@inquiry, by identifying thebest practicesn the form of EM-DP

integration frameworkasedonthe ub j ect s& exper i engairedand st

The above root definition makes clear the t{Bdypes of research philosophical assumptions. The
keywords represented by differeliie patternswill provide the keyword for the answer to the
questions often associated with dogy, epistemology and axiology

1 Thesingle underlinetiextrepresents the keyword for the answehtontological question:

What s assumd to exist?

1 The waw underlinedtext represents the keyword for the answeithte epistemological

guestion: Whereloesthe model come from and what character is represented?

Whatis the purpose of the framework?

From the literature, it can be understood that there are(@)reenditions that justify why this study
should be conducted using mixed methods research. Firstly, past researstodfitegrate FM ito

the property development proceare limited. Therefore, there are inadequate guiding ibeor
relatedto this issue. Secondly, the barriers and the best practices for effective integration of FM in
the development process are identified from a number of literature sources. This causes difficulty
determiningthe variables that need to be evaluated. Thus, theragsto verify the variables is to

obtain the views of knowledgeable and experidmrefessionals ithe FM property development
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industry. With this approach, the data collected is anticipated to be more subjective and peone to
qualitatively oriented. Hirdly, there are limited quantitative approashin construction
managemeRrEM related researchvhichresuls in the unavailability of instrumerstto measure the
variables of FMDP integration. Consequently, it is essential to develop a reliable instirsoneh

as survey questionnaire so that the numerical data obtained is able to be analysethppirgpriate
statistical technique. Based on the above explanation, it is justified that the study is consistent with
the purpose otonductingexploratory sequential mixed methods as outlined byCreswell and

Clark (2011; p. 86)

4.6.1.1 Exploratorysequential mixed methods design

In mixed methods design, quantitative and qualitative data collection can be done simultaneously ol
sequentially. The former is represed with + symbol, whereas the latter is representedQvith
symbol(Creswell, 2009 Mixed methods design considéhe priority of the research work whether

it is prone to qualitative or quantitative approach (p. 2P@¥seet al. (2006)classiy the decision

to determine whether the reseaiglqualitativdy or quantitativéy driven as theoretical drive, which

is crucial to ensure the validity of the research work. In this Itgkeinixed method involvea core
component (represent edasupplende@asychniponent (repnaRet ByN 6 )

6gual 6 or d6équand) .

As the data has to be collected sequentially, timing is crucial and the theoretical drive has to be
determined precisely. In this research, the intention for the primary data collection is to obtain the
opiniors of various profesionals in FM andhe property development industry. This justgwhy a
qualitative approach is selected as a core compd@easwell, 2009; p. 2060n top of that, the
qualitative data is exploited for-tkepth quantitative study. A secongaata collection begswith

a quantitative approach in which the previous qualitative data is used deductively. This approach
allows the researcher to generalise the findings to a wider population and test the hypothesis in orde
to develop an FMDP intggration framework. An additional qualitative element is employed to
provide a platform for irdepth discussion of the research results, disseminate the findings and
examine the final produdor validity (Stewartet al, 2008. The process of mixed methods design

of this research islistrated inFigure4.9.
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Figure4.9 The process aéxploratorysequential mixed methedesign Source: Edited fronvorseet al.(2006 to correspondvith the nature of this research
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4.7 Research theoretical framework

In summary, the ontological paradigm of this research is moving back and forth betreadiam

and nominalism trajectory, which inspér¢he dynamic of epistemological pargeh involving
positivism and interpretivism. In the light of this) exploratorysequential mixed methods design is

to be employed involving interviews, survey and additional focus group for validation. As qualitative
and quantitative methsdareto be uilised, the researcher is confined&n axiological paradigm

between valudound and valuéree.

To recapitulate this research in the nomenclature of exploratory sequential mixed methods design, i

can be represented as: QUMwidual interviewv quansurvey questionnaiuy qualfocus group

Combining all elements of research philosophy, research approach and methodological choice, th

pragmatism paradigm of this research is illustratdeignre4.10.
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Figure4.10 Positioning the pragmatism research paradigource: Inspired bipawood and
Underwood (2010)
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Table4.1 Detail of research procedures, justifications and outcomes

Research Objectives  Procedures Justifications Outcomes

Phasel Review of FM, Establish research area in  To date there are individual
o development process, FM-DP integration papers discugsg the barriers

Objective (i): constructiorand project for FM-DP integration

To explore the management literature o

importance of FM and There is limited research to

its relationship tahe combined all determinants

development process and gethemevaluated by

the property development
industry community

Phase 2 Identification of the most ~ Various literature on FMDP  Identification ofeight @)
o common barriers of FM integrationi needed to focus main themes containing 33
Objective (i): DP integration on barriers that hinds FM-  subthemes thaareperceived
To identify a number DP integration as barriers for effective FM
of issues perceived to DP integration
be barriers for the Stage 1 of Data collection: To confirm findings from Confirmation ofeight @) ke
integration of FM in 9 . o 9 . ey Y
the development S_emrstructured interviews Stage 1 of the re_search and main therr_1e_SN|th c_hange of
with ten (10) FM and allow for new variableghat four (4) original main themes
process property development emerge in this phase
profesionals
_g Use of thematic analysis  Typical methods of analysin¢ Nine (9) main themes
8 approachd analyse qualitative interview data emerged 3
< interview transcript 35 subthemes were listed %
© Phase 3 Development of main Preparation for effective Nine (9) main themes were g
o themes and suthemes amalgamation of findings in  emerged =
Objective (iii): Phasel andPhase2 in order 2
To e;sl,tabllfsh il;le best to formulate the critical 2
i[:\rg(;:(;(aznogf F(K/I in isnligc?asltsiovnanables of FP 39 subthemes were listed
the development 9 andto b_e considered ithe
process : ‘ _ survey instrument
Review of constructs Consider all reviewed
derived from Phase 2 constructs in the survey
instrument
Phase 4 Selection of survey tools  Launch pilot survey to test  No prevalidated survey
L the validity and reliability of  instrument existed
Objective (iv): the instrument
L(t)e(:;er;teilc?r?f?anm[:eh\ifiv)oprk Development of survey Incorporation of finalised Completed survey instrumer
instrument based on Stage construct to survey =
- 2 findings instrumentand selection of  Participants were identified %
= participants =
.g Stage 2 of Data collection Use of online and postal self 156 respondents completed o
S Ortline and offline survey completed survey the survey %
8» Data analysis using Rigorous and robust Five (6) constructs and 15 =
differential and inferential ~ statistical analysis technique items emerged a
statistical methods
Review of Phase 1, Phase Assessmentf the resultsin  Proposed FIVDP integration
2 and Phase 3 findings in  order to formulate the framework
order to develop an FM framework in a most suitable
DP integration framework form
Phase 5 Stage 3 of Data collection Dissemnate the framework  Three (3) participants were -
L Focus group to participants for irdepth identified. >
o Objective (v): discussion 2
"E Ign\éeg;?tegst:]heeFNDP Use of conte_nt analysis Typi_cal_methods of analysin¢ Analysis ljesults defined the
= integration framework approach using framework qualitative data _bestpraptlces of FMDP g
8, method integration ‘g
Finalise the framework To confirm the results Validated FMDP integration G
based on the focus group framework -
findings

Source: Selkstudy
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4.8 Qualitative data collection methods

4.8.1 Stage 1 of data collection: Facto-face interview

The interview is undoubtedly the most frequgntsedmethod in qualitative research. It is often
claimed to be the best method of collecting data despite its complex characi@&estesbySmith,

1991). It encourage theresearcher to talk to those who have knowledge and experierioe in
property development process. As tptbbyChase (2011 nar r at i ve resear che
i ndividual s (@.ma3) Gillhaei(2005)pdint out tlkasudlike quantitative surveys,
gualitative interviews are 6openbo, all owing
while the participant hathe freedom to respond. This method devslap interactive environment
between researcher and participant iatoarrator and listener relationship, which permits the
researcher to explore complex, contradictory or counteriveumatters particularly on the points
raised. Also it allow theresearcher to study the rédéé world that could not be seen by
reconstruaghg eventsthe researchehas never experience@Rubin and Rubin, 2032 Informal
inquiring gives sufficient space fahe researcher to harness unexpecanswers that could arise

from the interview session.

Kvale and Brinkmann (2009ited by Creswell (2013ighlight that there are sevéi) logical
sequence of stages to an interview inquiry siag from thematising, designing, interviewing,
transcribing, analysing, verifying and finally reporting thtudy. These sevén) stages are central
for the researcher to proceed with the stumiyrticularly inPhase2. The rext section discussén

detail the attribution of each stage in association with the action itakigis study.

4.8.1.1 Thematising

Kvale and Bmkmann (2009define thematisings an action to prepare the purpose giexe of
research and the ideaatheme to be explored before the interview sessions take place. For this, the
researcher nesdo deeply understand the purpose of the reseAshliscussed isection4.6.1.1

this research deployed exploratosgquentialmixed methodsdesign in order to achieve the
objectives and aim of the study. This was generated by undertaking an extensive literature review ol
the subject and identifyg the barriers that prevent the optimisation of FM in the property

development process.

Rubin and Rubin (2012)escribethat qualitative researchers investigate complex situations using
multiple techniques such as observations, document analysis andsviatenriew methods. The
researchers often combine several techniques in a single research project. Documentary analys

through critical reading of recent research papers or books in the field-8fFFMtegration is an
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approaclusedin formulating the an and objectives of the research. It is a strategy in obtainirg pre
knowledge of the subject matter that neexlbe investigated. Documentary analysis conducted as
part of the qualitative interviewingart of thestudy improves the quality of the interwie The
outpus of documentary analysis are most useful when combined with interviews, which allow
thoroughdiscussion within the developed themable4.1 justifiesthat qualitative research in Phase

2 and Phase ®asto confirmfindings obtained from Phase 1 and allow for the creation of new
themes. On the other hamplialitative research in Phase 5 was to validate the concept of tHd¥PFM

integration framework.

4.8.1.2 Designing

This section discusses the procedures and techniqguesvdhbalata is collected qualitatively. It is
essential to highlight that the selected techniques should satisfy the requirements of the study fo
which the aim is to look for rich and detailed information and maximise the value of openness
(Gillham, 2003. Simultaneously, the technique employed should allow the participants to respond
freely and acknowledge the researéhdntervention (Rubin and Rubin, 2032 An in-depth
qualitative interview icategorised as the primary tool of research to explore complex situations and
the most preferred approach by naturalistic resear¢Reitsin and Rubin, 2032 Although this is

the most advantageous qualitative interview appro&ihham (2005)arguesthat an indepth
qualitative interview is costly and time consuming throughout the prega&paration, analysis,
interpretation and reportinGillham (2005; p. 28jurther acknowledgethat the best datgathering
techniqgue is 6édwhat i s adequat e iaviarthehresealcleerto e s ¢
stick with cheaper research optipréd optimalaspects should be adapted as reseisrciiten
restricted by the size and representativity of the participafksale and Brinkmann, 2009
Therefore thefaceto-face method was selected in ardle carry out indepth individual qualitative
interviews through senstructured interviewFigure 4.11 shows the diagram of the design of

interview technique for this research.
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Method: Face
to-face

Stage 1:
Technique:
Semistructured
interview

Figure4.11 Design of interview techniqu&ource: Inspired bRRubin and Rubin (2012)

Qualitative data collection in Stage 1 is sought to identify a number of issues perceived to be barrier:
for the integration of FM ito the development process. It is alsgedto gain feedback from the
participants concerning the findings uncovered from the literature review. On top of that, the
interview is essential to validate themes #meir contents. This involved selection of participants
who have vast experiencedaknowledge irthe property development industry and FM industry in
order to optimise the data required.

The criteria of qualitative research should be defined as balanced, thorough, credible, accurate an
rich with ideagRubin and Rubin, 20)2The keyto succes$n qualitative research is tmllect data

as much as possible until saturation hapg®&fase, 199% however, it would be risky to let the
participants pouout their thoughts without limitations. Therefore, it is tresponsibility of the
researcher to control the participants in order to avoid misunderstanding falgk sense of
saturation. MeanwhileCorbin and Strauss (2008gfine that data saturation is reached whenever
new data no longer appears. In building theories, saturation is reached when theatieemels
defined, which according toBryman (2012) means thathe relationships among themes are well
established and validated. Nevertheless, themeo specific guidelinesegardinghow the saturation

of the data is reached. In human communication reseslyars and Oetzel (2003)otify that the
interview should resume until the point of saturai®reached, whiclis indicated by repetition of

the existing ideas resing in the lessening of the enjoyment of the discussion. Saturation of data can
alsobedet er mined by researcherds judgement on
results(Morse, 1995.
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4.8.1.2.1 Sampling

According toMorse (2003)sampling is a continuous process until the level of saturation is reached.
There is no specific formula for estimating the sampleisizpialitative researc{Morse, 199%as

the sample size cannot be prediqfddrse, 2003 Cost and time influence the sample seeMorse

(2003) advisesh € y o u mu sseme aumbec as tharegeested dollar amount; experience has
al so taught me t hat it is folly t olp @O)tiismi z e
obvious that thamountof data that is ready to be analysed is much more important than thie samp
size and the quantity of raw data. Purposive sampdiggires theresearcher to assess the participants

who arehighly likely to answetheresearch questions and fulfil the research objectives.

4.8.1.2.2 Questions protocol

13 questions were designed in suchay s to help the participarthink about their perceptions
towards facilities management and its importance in the development process; and what othe
barriers led to obstruct FMDP integration. Most importantly at this stage, the 33 critical issues
unoovered fromthe literature were shared with the participant order to understand the
phenomenon. The questions are theanyen questions derived from themes through the
combination of solid theoretical background in an area. Accordivigitzman and Levkoff (2000)

this type of question could enhance reliability of the data.

To guide the researcher before and during the data collection priazsism (2009advocateshat

it is beneficial for the researcher to prepare an interview protmeghininginstruction and script
for the process of interview, the questions to be gsied some space to write eetaboutthe
responses from the participani&able 4.2 provides the matrix of the questions protocol. (See

AppendixE for the detail otheinterview questions protocdl

Table4.2 Matrix of the questions protocol

o No. of
Description questions
Part1 General involvement in property development process 8
Part 2 Critical issues of integrating FM into property development proces: 8
Part 3 General opinions of FM in property developmpracess 2
Total 13

Source: Selkstudy

Within this study, qualitative data collectiowas undertaken twice. Firstly, seratructured
individual interviews were conducted to achieve Objective (ii) and Objectiven(iiile focus group

interview wasperformed to achieve Objective (v).
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4.8.1.3 Interviewing

Selecting interview tools to be implemented in this research was a challenging task. A correct
interview tool should correspord the philosophical aspects of the research and should be able to
satisfy the objetive of the research. In their introduction to qualitative -dttnering methods and

style, Rubin and Rubin (201Zmphasise waepth interviewing techniques thate predominantly
implemented in naturalistic research. The questiorthis technique are opemded in which the
participants can have flexibility in responding to the question in ti@irmanner, elaborating upon

the answer, disagreeing with the question or raising new issues. In addition, the questions are no
fixed, meaning that the questions asldminot necesgédy abide by the sequence and procedure.
Theycan be flexible and tailored to the situation of the interview session. This provides advantages
to the researcher to obtain rich and detailed information. In this sectionstsaotured interview

and focugyroup interview are discussed where both are conductedddiaee in order to develop a
professional relaticsghip environment where trust is established and disclosure beqgoossible
(Gillham, 2003.

Gillham (2005)rgueghat the semstructured interview is the most influential methodafiducting

a research interview because of its flexibility balanced by structure, and the quality of the acquired
data. Semstructured interview requirethe researcher to prepare specific questions basea on
specific topic. However, the questions pregarely serve as a guideline for the researcher to proceed
with the interview. In this researde questionsveredesigredbased on the findings gathered from

the literature reviewonducted n advance and t he c e(Boyman,201%a s |
p. 47) the responseof those interviewed. During the interview, the researcher had planned to ask
follow-up questions based on the feedback given by the participants. Thstisermired interview
process is flexible, giving the opportanito gather additional information while the scope of the
interviews remains definite. Another important factor to be concerned about during designing the
questions is to approximate the way the collected data is to be analysed. In this case, the themat
analysis technique was taken into account so that the qualitative data gathered could be easily broke

down into the designated themes.

The benefit of this approach is to give the researttismpportunity to consider any matter that may

be unknown prioto the interview. The interview questions were generated to reflect the information
the research trying to find; that is, the research questions. The first step in constructing the interview
guestions is to specify the themes by name, as advocatéddaynan (1999) Tuckman (1999)

further insiststhat the researcheshould construct questisrthat focus on selected themes. This
shouldthenbe followed by restructuing the questions to enhance the flow of anticipated interview
output and to ensure there is no topic overlap. Subsequestly,geiestion nesdo go throughan
improvement procesparticularly in terns of clarity (Gillham, 2005. Finally, piloting the interview

questions was cded out in order to analyse the content (p. 25).
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Before the interview, the participants were asked to fill in and sign the consent formtdgrefer
Appendix B) that allows the researcher to record the conversation. The interviews were recordec
with anelectronic digital voice recorder in a permanent and continuous tomuhich itis possible

for the researcher to4istenfor transcribing. It is vital as well fdheresearcher to think in advance
aboutthe transcribing process thaeds to be conductaddwhich solely depenslon the recording
material.Kvale and Brinkmann (200®laborate on thjsliscussing the recording requirements and

the measuretheresearcher needio take into account. The requirements are:

9 Technical error: Unreliable appliaree
1 Human error: Painful memories and negligence in data handling

1 Audible: Avoid background noise and encourage participants to speak clearly

Each ofthesemeasures is useful to this study afwt that, the researcher syprepared a checklist
(refer to Appadix D) to ensure sufficient preparation which allows the researcher to optimise the

interview session.

4.8.1.4 Transcribing

The faceto-face semistructured interviews in Stage 1tbkedata collectiorwererecorded with the
use ofanelectronic digital voice rawder. The interviews were recordatthe device andor safety
reasos, the voice data was self emailed to make the data transfer to computer easigasbles

to avoidlosingthe data due to device technical defects or human negligevaie. and Bankmann
(2009)describe transcribing intervieves a process of transforming an oral to a valid written mode
structure in the form of an interview conversation, which agrees with closer anahgsis, a
preliminary analysis of the process itself. It is flist step in analysis that contains a wiwdword
written rendition of the questions and answ@sbin and Rubin, 20)2Eight (8) interviews were
conducted irmmeeting room while the other two (2) weagried ouin anisolated area in the office.
As a result, the background noise isimial and the experiend@udio typist hired by the researcher
was able to transcribe the interviews within the rangehiife @) hours toten (L0) hours.Cheek
(2011) considers another resource associated with inteinigig the costof transcribing the
interviews. In her studyCheek (2011)insists that the cosof transcribing the interviews is
significant therefore, there is a need fibre researcher to allocagebudget for this purpose. The
t r a n s macisignreliéson the type of analystheresearcher requiseSince the purpose of the
research analysis is not for speech manneri{Ruisin and Rubin, 20)2the transcript is more formal
where pronunciation, frequent repetition, pauses and gadicah errors arenot included inthe

transcription as theyarenot relevant.

The researcher sent the recorded interviewsriexperiencd audio typist for transagotion.

Therefore, it was a responsity of the researcher to review the transcripts staddardise themn
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order to make analysis eas{&illham, 2009. Reviewing the transcripenableghe researcher to
comprehend the contents and antitgpanalysis process planning. sample ofthe interview
transcriptiors isprovidedin Appendix F.

4.8.1.5 Analysing

The qualitative findings were analysed based on the thematic analysis, in which the focus is given tc
a few significant passagé€reswell, 2018in the interview transcription. Thematic analysis is an
approach ofdata reductiorwhich reducegshe data into meaningful grosi§Grbich, 2013. The
purpose of this method is to improve the management of the data through systematjastages
specified byGrbich (2013) Figure4.12 demonstrates qualitative interview analysis stages adopted

in this research.

Read and familiarise the interview data

Relate to research questions and the reviewed literaturg

e
[ e
[
e

Highlight significant passages

Sort related passages into groupings (themes)

Attach relevant passages and identify-tidlmes

Conceptualise these groupings and link with literature

Figure4.12 Qualitative interview malysis stagesSource: Adopted fror®rbich (2013)

Grbich (2013)arguesthat thematic analysis is flexihlevhich allows the researché begin the
analysis by deriwmg the data obtained frote relevant reviewed literature, from evidence within

the area of studand from t he r esea6Grbithe(200635assartsthat itdsx p e r
challenging to distinguish the interview data and isonit into existing themes or createw themes.
However, there are thrg8) options for the researcher to perform thematic anatysike interview

data as follows:

a. Block and file apprach

b. Conceptual mapping
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c. Segmentation

Block and file approach is a process of data recording based on the themes established. The sar
data maybe interpreted differentlyhowever through this approach, the repetition and overlapping

of quotes are allowed-However, the massiveamount ofprocessed data obtained could cause
difficulties in managment

Conceptual mapping is a flexible vistatled data analysis process. This approach helps the
researcher to understand the overall issues that are arissmgelh-ordered manner. Nevertheless,
the use of keywords in this process can be confugihigh requirstheresearcher to keep tracking

the history of the issue.

Segmentation approach emphasidetaibedthematic analysis, requiring verbatim assessment from
the interview transcription. Using this method, the key phrases in relevant pdssatega set of
responses are highlighted and then tabulated in the analysis framework matrix displaygested

by David and Sutton (2011pavid and Sutton (20)kuggesthat the use of matrix displays could
improve the effectiveness of sorting and synthesising the data atewalibpingdeepetlevel themes

in amore systematic manndRitchie and Spencer (2002nim that this process is tedious and not a
routine exercise as it requires careful judgement as to the meaning and significance of the dats
Ritchieet al. (2003)have proved that the use afthematic famework has increased the depth and
rigorousness of the analysis. Using NVivo 10, the framework is alreadyriaithe software and

the format can be exported to Microsoft Excel for further modification and analysis. In this research,
the framework habeen customised to adapt the data obtained from the interview, to harmonise with
the analysis approaemdto producehethematic profile. The common thematic analysis framework
matrix is shown irFigure4.13.

Theme 1 Subtheme 1(a) Theme 1(b) Theme 2 Subtheme 2(a)

Case 1 Passages Passages Passages Pasages Passages

Case 2 Passages Passages Passages Passages Passages

Case 3 Passages Passages Passages Passages Passages

A
A
A

A
WA

Case 4 Passages Passages Passages Passages Passages
Analysis No. of No. of No. of No. of No. of
profile passages passages passages passages passages

Figure4.13 Common thematic analysis framework mat&ource:nspired byRitchieet al.(2003)
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During the analysis, it is essential to create a hierarchy of themes in order to organise the qualitative
data obtained. Relevant passages are grouped inteediffexisting themes that are established from
literature review perceptions, competence, regulations, organisation, knowledge management,
definitions, operations and communications. One must remember that those themes were shared at
discussed with padipants testrengthen the reliability afhe qualitative findings(Weitzman and
Levkoff, 200Q. The creation of new suihemes helps to ensure the analysis did amoit any
important points highlighted by the participargure4.14 illustrates how the hierarchy of themes
wasgenerated.

Key themes

Subthemes Subthemes Subthemes

>

Pasages Passages Passages Passages

Figure4.14 Hierarchy of themesSource: Selktudy

4.8.1.6 Verifying and reporting

The focus group interviewss discussed id.8.2 areto take the proposeBM-DP integration
framework to the research participantssé if the interpretation is confirmeditchie and Lewis
(2003; p. 276)efertot hi s as O member or r egb thie techeique is v a |
considered critical in establishing credibilifiyincoln and Guba, 1984the effectiveness of focus
group interviews to critically scrutinise tfimmework and to discover whatmissing is uncertain
(Creswell, 213). Nevertheless, the consent and confirmation from the professionals involved in this

researclarecrucial before the proposed FBDP framework can be finalised.

4.8.2  Stage 3 of data collection: Focus group interviews

Focus group interviewsvere conducted @ meet Objective (v) of this research. Focus group
interviews are used widely in consumefKvale and Brinkmann, 2009and market research

(EasterbySmith, 199). Kvale and Brinkmann (200®ontend that focus group interviews are well
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suited for exploratory studies in a new domain as the interaction during the interview may produce
spontaneous respassand more cognitive views. This was also supporteddyyghnet al.(1996)
whostate that focus groups are particularly useful for exploragsearch when little is known about

the topic. According t@ryman and Bell (2011focus group interview involves several participants

in addition to the moderatavlorganet al.(1998)assert that it is appropriate to haie(6) to eight

(8) participants who come from similar backgrounds. Focus group interviews emphasise the
questioning of a particulaairly tightly defined topic. Member checkir{@reswell, 201Bis the key

value in focus group interviews. It has been recognised to be the most critical validation strategy of
the resarch findings. Hence, the researcher found that focus group interareappropriate to
measure the credibility of the research outpnt FM-DP integration framework which consigif

comprehensive analysis description, themes, critical factors aitlites:

Morganet al. (1998)define focus group interviews asr@search method for collecting qualitative
data, they are focused efforts at data gathering, and they generate data througlisgussipns.

The authorsliscussed several important point in the book sgnielsiding sampling. In focus groups,

the researcher negtb usehis/herjudgement to select the participants who are able to contribute to
meeing theresearch objectivedlorganet al. (1998)further comment that focus group interviews
allow considerable flexibility in how questions are asked. Although focus gereperceivedas

loosely structure@EasterbySmith, 199}, whichis to encourage a variety of viewpoints on the topic
(Kvale and Brinkmann, 200&heyshould never be entirely without structure. The format should be
control |l ed Db(gastarbydntitlg p9B)andgnast imporéantlythe researcher who act

as a moderator should be skilful in creating a permissive environment for the expression of persona

and conflicting opinioa

According toMorganet al. (1998) a successful focus groups inquiry should be executed based on
four (4) stagesas shown ifFigure4.15.

Analysis and

Planning m MOderating reporting

Figure4.15Focus goup stagesSource:Morganet al.(1998)

The steps identified above form the basic structure for undertaking the focus group interviews in

Stage 3 of data collectidn this study.
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4.8.2.1 Planning

Successful planning in focus group interviewsigsisignificantly on thdack of ambiguityof the
research purpose and its outcofMorganet al, 1999. The purposef performingfocus group
interviews is to \alidate the concept dhe FM-DP integration framework. The framework was
developed in Phase #h which the researcher has to integrate the results obtained in Phase 2 and
Phase 3. This was achieved by producing a report identifyingritieal issues which in turn
produced a framework and a list of suggested recommendations that the study could make to improv
the integration of FM and the development process. Another important element to be considered ir
focus group planning is to decide the suitapitif topic guide and the development of the questions.
Morganet al.(1998)advisethat the questiorasked to the focus group participasit®uld be direct,
forthright, comfortable and simpl&o obtain these qualities, it is essential for the researcher to allow
ample time for thoughtful discussions betwdlem participants and the researcher. Decisions about
the participant® composition is crucial for successful focus group interviews. Thexethe
strategies for selecting the samples at this saagimstrumental. A purposive sampling strategy is
appropriate for focus group interviews as the selection of the participants behbitsed on the
purpose of the research. Specific criteria tle#dte to the target participants for the focus group are
identified based on the extent to which they have a similar background and possibility to contribute
to a successful focus gro@gaughnet al, 1999.

4.8.2.2 Recruiting

Recruiting isa time-consuming task and challenging as the researcher reédl locate the
participantavailability and to assemble themthe sameplace atonetime. Morganet al. (1998)
advocate that the researcher should have good contact with the partj@pdritsis a continuous
processi even in certain circumstancesecruitment is still going on during the focus goou
interview sessiak Making initial contact with potential participants is the first step to minimise no
show rateshowever it is only a part of the important recruiting process. Devielppecruitment
screening is an alternative element to find elmgiparticipants. For this, the researcher decided to

use the existing lists in which the participants were chosen based on the criteria listele3:

Table4.3 Focus group participar@sligibility criteria

Eligibility requirements
Positioned in management level in organisation
More than 15 yeaéavorking experience in property development, and

More than 10 yeaésvorking experience in FM industries

Source: 8lf-study
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All participants whohad beerpreviously involved in individual interviews were invited alongside

five (5) new participants. An invitation letter was sent to participants in advance togethanwith
information sheet, consent letter and questinen(refer to Appendices A, B and C). A thaydu

letter was also sent as soon as each participant gave initial agreement to participate in the focus grot
session. Positive feedback from the participants is also recorded (refer to Appendix T).

4.8.2.3 Moderating

The noderator plag a significant role in ensuring a balance between ease and fornethityh
encourages interaction of the participants in a group discu@®amk and Manuel, 2008In this

study, the researcher acted as a moderatowhich Morganet al.(1998)advocate that they should

be mentally preparedackerMuti (2010; p. 10253escribe the moderatas ané i nt er v,ent i
raising topis directly, addressingspecific participants, cuttingff ineffective discussions or
chall engi ng p Kaodérdtingia fpasngroapdsessian eequses concentratid careful
listening(Gillham, 2005 Morganet al, 1998 skills. Vaughnet al.(1996)introduced a guideline for

the moderator to chart the progress of the focus group interviews in terms of psychological approact
and understanding human behaviour. There are (Bjyamain elementshatthe moderator nesdo

consider in performing focus group interviewas listed inrable4.4.

122



Chapter Four

Table44Moder at or 6s gui de

Section Purpose

Introduction To provide an overview of the topic and set theramment of how the sessic
will be conducted. This section should be conducted to provide comfor
get the participants familiarised with the environment.

Questions and General questions at the beginning of the session allow the part&ipdeel

discussions more comfortable expressing their opinioltore challenging questiorase
thenasked that require participants to provide rationales of their views. |
and followup questions are necessary to encouragkepth discussion an
obtain additimal information.

Summary To identify the major findings of the responses and organise them in a c
manner. In addition, it providean opportunity for the moderator to recogn
whatwasnot covered during the session. In this section, the modevatdd
explain the future of the study and show apprecidtidhe participants

Source: Adopted frorivlorganet al.(1998)andVaughnet al. (1996)

In terms of recording preparation, the researcher asetectronic digital voice recorder and video
recording. Alternativelyanassistant moderator was asked to take written notes tigilgroupvas
discussingopics The asistant moderator will be the key person and reference point in the session.
Flip charts were also provided to record valuable points highlighted by the participants which could

then be discussed in more detail.

4.8.2.4 Analysis and reporting

Analysis begins with describing the focus group intervievisch includes the transcription, detail
of participantéattendance, venue and time the session took,@adethe procedures employed for
the selection of participant&mithson (2000%laims that the analysis is wideanging involving

what goes on ina focus group: participaresearcher intaction and interaction between
participants.Acocella (2012; p. 113Qlearly identifies this point by characterising focus group

analysisas:

fifan] analysis of the interaction among the group members can be aimed at
investigatinghow conscience and ideas develop during the collective discéssasn

well as at evaluating the reliability of the information. This can be achieved by looking,
for instance, at whether they have been invalidated by group dyranesondly,
analysing thee dynamic can be useful to give a different value to the topics discussed,

as not every topic will be discussed by pa
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Vaughnet al.(1996)claims that transcribingnd coding is the most frequent method used in analysis.
However, tlis analysis is more interested in verbat@sponsegarticularly in identifying the units

of information that conthute to the development of themes or findirtgs.(2006)argues that the

data for analysis would emerge from the interaction of the particifznsselveswhereas ithay

be disorganised at the beginning. To overcome this setback, content analysis was selected as tf
coding of a text into categorieseans thathe datawill be quantified systematicalfKvale and
Brinkmann, 200% Moreover, using content analysis of focus group datne topic would produce
clearer understandinglo, 200§. On top of that, the developed coding systems could be entered in
the computer programs #&sis would help in updatingrad modifying coded datéMorganet al,

1998. Rubin and Rubin (20123pecify the sever{7) steps in analysing the dats follows:

Sorting & summarise:

Transcribe and Find the passages with

Define, find and code:

summarise the focus
group interview

Generate theory:
Combine concepts and

themes to generate theo

Quote the relevant
concept and themes

Weighing and integrate:

Comparing relevant
passages from different

same code and gather
them in one group

Sorting and compare:
Comparing the passages
between different sub

participants groups

Generalise: Conclude the
findings and decide
which of the principles
are appropriate

Figure4.16 Seven(7) steps in focus group analys®ource:Rubin and Rubin @12)

Unlike the oneto-one interview analysis stages as showrrigure 4.12, in which the literature
review is always the reference point, this analysis is rooneplicated as the results obtained need
to satisfy the research questions and theB®integration framework concept which is developed
in Stage 40n the other hand, as NVivol0 software is used in the andlysiyematic analysis

framework matrix ashown inFigure4.13was employed.

4825 The magnitude of the focus group

There are twd@?2) attributes in determining the magnitude of the focus group. Firstly, the size of the
focus group andsecondly, thenunber of focus group to be conducted. Based on the selection
criteria of the candidates and the nature of this research, the researcher decided that small focus gro
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interview is appropriate to validate the developed-BMintegration framework. The reasowhy
asmall group was chosen in this stuathgtabulated irFigure4.17.

Why use a small group?

The focus group was performed as membe
checking, in which the goal is to reflect whet
the developed framework is accurate accord
to the participants' experiences. The informat

gathered was yielded from detailed narrativ

and personal view of the participants

The participants are given ample time so thg
they have an opportunity to share and expla
their view in detalil

The selection criteria has resulted in participa
who are highly interested in the topic.
Therefore, a high involvement level is requirg
from the participants

There are a limited number of eligible
participants coupled with difficulties to
assemble them

Figure4.17 The reasos forusinga small group in this studysource Creswell and Clark (2011)

In relationto the number of focus gups, Morganet al.(1998)highlight that there is nothing wrong
with conductinga single focus group provided the data obtaiseghalysed carefully. Also, the data
collected from the focus gup depenslprimarily on the resourcefoéss of thgarticipants. Having

a fewadequatenulti-knowledge participastwould be beneficial to keep the discussion progressing
and lively. For that, the research endeaedtn satisfy both requirements.

4.9 Quantitative data collection methods

49.1 Defining the objectives

The objectives of the quantitative study determine what are the qustibe asked and who are
the participants involved in the survgSue and Ritter, 20)2lt is essential for the researcher to keep
the questionnaire survey connectedObjective (iv) of this research, which subsequeetigblel

the researcher to perform an appropriate statistizgealysisand procedureln addition, it was
designed to fit various grosmf professionals irthe property development industry. Its aim is to
obtain quantitative data on the best practices émgourage optimising the role of FM in the

development process. In line with the nature of this research;sgosenal surveyare useful in
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assessing practices, knowledge and perceffitva, 1999 of a population in relation to FM within

the property development industry. Apart from that, tesearch is important in finding out the
current FM practice in the property development process. This includes the types of FM services, the
current consideration of FM expertise and existing decisiaking tools.More generally it also

aims to investigée the perception of various professionals in the property development industry
towards these identified factors. Subsequettily factors could be deductively analyséth regard
towhicharethe most critical factors that encourage the interactiondstwM and the development

process.

Table4.5 Research hypothes

Hypothesis description

Hypothesis 1  To determine the relationships between perceived importance of FM
considered and the extent to wii FM could integrate effectively in th
property development process

Hypothesis 2 To determine the differences between the level of involvement in
development stages in terms of perceived importance and perceived le
integration

Source: Selstudy

4.9.2  Survey research

Survey is the most common technique employed for data collectismdsigned and conducted to
produce numerical data about specific features of the population under(Btwadgr, 2009. The
numerical déa obtained is to be measured in terms of variables. Survey research is interested in the
relationships between the variables rather than in describing the features of each (Ruiadie
2003. It is essential for the researcher to be cémut theconceptual framework artd be able to
visualise the maningful interaction between the variables pt@oproceeding with the operational
level of the survey research. HenEewler (2009)pointsout thattherearecorrect procedures that
need to be followed to condt survey research in order to minimise the negative effects on the
resultsPunch (2003highlightsthat effective survey research begins with the objectives. Meanwhile,
Fowler (2009emphasisgthat the combination of sampling, desiggiguestions and data collection

is essential to good survey design. Finally, it is crucial to put all the findinga iefmrt and get it
distributed(Sue and Rier, 2013. The steps of quantitative survey in this study coulddparated

into three(3) levels conceptual framework, survey design and operatja@sathown irFigure4.18.
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Figure4.18 Survey research process floBource: Adapted frorBue and Ritter (2012)

4.9.3  Survey design

4.9.3.1 Sampling

Sampling 6consists of all units of t H&lmano pul
et al, 2009; p. 4R It is improbablahatthe researchewill be ableto collect data from each person

in the selected population due to cost restrigiiimitations of time and geographical constraint
Fowler (2009)suggest thatgood sampling in quantitative resefarcan be achieved based on three
(3) elements:a well-defined sample frame, sample size and the specific design of selection
procedures. Hence, it is crucial for the researcher to be bemgampling design with the correct

process as sampling $a siquificant contribution in achieving the research objec{®aunderst
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al., 2007. Wilson (2012)describsthe process involved in developing a sampling pro@sséown
in Figure4.19.

Step 1: Define the population of interest

Step 2: Determine whether to sample or census

Step 3: Select the sampling frame

Step 4: Choose a sampling method

Step 5: Determine sample size

Step 6: Implement the sampling procedure

Figure4.19 The sampling procesSource Adapted fromWilson (2013

In the UK, there are various professional bodies that pategmisfessionals in their respective
disciplines. For example, Royal Institute of British Architects (RIBA), Royal Institution of Chartered
Surveyor (RICS), Institution of Civil Engineers @}, Chartered Institution of Building Services
Engineers (CIBSE), Chartered Institute of Building (CIOB) and British Institute of Facilities
Management (BIFM). With regard to this view, the researcher believed that defining the population
of interest basedn the members of professional bodies relatédeproperty development industry

in the North West of Englandiasappropriate Fowler (2009)suggest a sample framing strategy
would be usefylsosix (6) profesional bodies in thelK were selectedlable4.6 shows the sample

of this study approximate members of six (6) professional bodies in the North West of England as
of 31! December 2013wvhich totalled23,200.
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Table4.6 Sampk: Members of six (6) professional bodies in the North West of England

Professional bodies Approx. member  Region covered
Royal Institute of British Architects (RIBA) 2,000 North West
Royal Institution of Charted Surveyor (RICS) 9,000 North West
Institution of Civil Engineers (ICE) 6,000 North West
Chartered Institution of Building Services Engineers (CIBSE 900 North West
British Institute of Facilities Management (BIFM) 1,600 North
Chartered Institute duilding (CIOB) 3,700 North West
Total 23, 200
Note: North West region includes Cumbria, Greater Manchester, Lancashire, Isle of Man, Merseyside and Cheshire

North region includes Hull, Leeds, Sheffield, Tyne Tees, Merseyside, Lancashire atet Sig@achester

Source: Selktudy

Sue and Ritter (2012Zuggestedhat, with a comprehensiveampling frame such asmembership

list, it is possible to employ a random sampling technique to select potential survey respondents. Th
use of this technique is another approach to minimise bias in saniBtyrgan and Bell, 2011
However, since this research employ&gurposive sampling technigu¢he potential bias in
sampling is reduced by designing the survey questionnaitbetaonstructspecific questions
approach(Dillman et al, 2009. To show how the respondents were selected, the sampling step

down process urataken in this research is illustratedrigure4.20.

AFM & property development industry

Population community in the UK

Aviembers of six (6) professional bodies related
SElsEhiclgns  to the property development industry in the
u

AViembers of six (6) professional bodies related
to the building industry in the North West
region

Respondents

Figure4.20 Sampling steflown process for this resear@ource: Inspired biFowler (2009)
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4.9.3.2 Designing questionnaires

Good survey research cannot be built on poorly collected (Glinam, 2000. To acquire good

data, the questionnaire must provide consisiestversn similar setting and the responsshould
conform with what the researcher intended to measure. The questionnaire is used as a mai
instrument to assist the researcher to collect and record the data on specific subjects necessary
achieve the research objectivds.also provides a good communication vehicle between the
researcher and respondef\éison, 2013. Hence, it should be designed in wityatcould produce
accurate responses. For thBye and Ritter (20123uggestthat the questionnaire should be
professional in its appearance and motivatingade up of a list of simple questions, clear
instructions,and comprehensible to the target respondéfitson (2012)advises that a good

questionnaire shoulde designed properly based on the process as shdviguire4.21.

Step 1: Develop question topics

Step 2: Select question and response formats

Step 3: Select wording

Step 4: Determine sequence

Step 5: Design layout and appearance

Step 6: Pilot test

Step 7: Undertake study

Figure4.21 Questionnaire design proceS®ure@: Adapted fronWilson (2012)

A crosssectional survey was devised for this study in which the respondents are contacted at a fixec
point in time and relevannformation is obtained from them. The researcher should be able to
classify the obtained information based on the level of the attribute of interest and the critical factors
in optimising the role of FM in the development process. As noted, the sureeméasure the FM

practices, knowledge, attributes and perceptions of the responadetsoFigure4.22).
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Unipolar and
Crosssectional survey Closeal-ended question =— bipolar ordinal
l l scales questions

Measure the practices, knowledge,
attributes and perceptions

Figure4.22 The relationshif crosssectional study and closeshced questionsSource: Inspired
by Dillmanet al.(2009)

Therefore, closegnded ordinal questigiillman et al, 2009 is the most appropriate for this type

of study. In addition, closed format quessB@rovide other advantages is quick to respondo

them they givewider coverage within a sample population and less complicated procederes
involvedin processing the data. To the same extent, the questionnaire could be desigpasl
flexible as possile to fit with all respondents from different groups. To improve the questionnaire
in terms of accessibility and level of response, the use wériety of visual desighand
configuratiors throughanonline survey would help in this aspect. Hence, tleafi®nline multiple

choice questionéwilson, 2012 would be the main preference followed by the conventional mail
survey. Coupled with the employment of unipolar and bipmidinal scaleghiswouldbe beneficial

in terms of performing the statistical analysis. To ensure this research @ethide results, the
reliability of a fivepoint Likert scale is tested using testest reliability methods while the
consistencyof the scale is measured using spaidf reliability (Cronbach #\lpha). In terms of
validity, the content and the construct of the questions are to be measured(¥élsatl, 2013. In
addition, Fowler (2009)suggested the wording of the questionnaire would have a significant
influence on the reliability of the answers given by the respondents. Therefore, it is essential for the
researcher to use constrsptecific questions as this would encourage the respondents to make a
sensible decision and O0reduce acgq(@Dilmeasetalnce
2009; p. 138. Refer to Guideline 5.21: Choose Direct ors€octSpecific Labels to Improve
Cognition).

Once designing the questionnaire is completed, the next step is to conduct a pilah tésflingen

and Hundley (2001haveproduced a list of justifications for conducting pilot studies. The purpose
of performinga pilot studyat this stage is to establish the research protocol in terms of flow and its
structure, to assess thee s p o nudderstandiny of the questigrend to evaluate whether the
questionnaire is workable and realistic to collect dBta.Vaus (2002advocate that a newly
designed questionnaire neeci be intensively pretested. Therefore, the questionnaire has gone

through a pilot study on selected respondexgshown ifTable4.7.
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Table4.7 The selected respondents foepilot study

Position No. of respondents

PhD students 3

Property development professionals

- Engineers 5

- Quantity Surveyors 2

- Facilities Managers 8
Total 18

Source: Selktudy
i.  PhD students

Three (3) PhDstudents in built environment were selectedtfarpilot study. They were asked to

answer the questionnaire online and give comments in terms of timing, content and overall design.
i.  Professionals itheproperty development industry

This is the target gup of the study and therefore their feedback is cruétagjuestionnaires were
randomly distributed in BIFM North West region networkipgpgrammeon 229 January 2014 in
Manchester, UK Respondentsvere expected to give comment in termstloé questionriar e 6 s
content and appearance.

The findings of the pilot study were assessed and reported as this is important to inform the researche
about the probable outcomes and the best research pfeeedijlingenet al,, 200)).

The assessmewasfocused into thre€3) main attributesas recommended I8ue and Ritter (2012)

a. Appearance: This includ¢he design ofhewelcome screen, formatting, colour, font type
and size and paging.

b. Cognition: The assessment inclsdie quality ofthe opening queson, wording and
language, instructions and formats for response options.

c. Time of completion: The evaluation will be focused on the length of the questions.

The findings of the pilot study were reported as showieinie4.8.
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Table4.8 Summary of pilot study results

e e

Average Timing 15 to 20 minutes 12 minutes
Appearance Variables need to be answered twice fc Neat and clean

different scale of measurement The scale mvided easy to choose
Wording & Less information for no#+M professionals
cognition The terms used are vagwehichcould lead to different meaniag

Grammar errors

Source: Selktudy

4.9.3.3 Data collection

Survey research can be conducted through telephdrfaeeto-face interviewing, seladministered

postal questionnaires and online survey. The target group of this research consists of professiona
in the property development industwho have interneaccesandpossesses a moderate computer
skill. For tis particular groupan online survey can be designed and implemented and the results
could be obtained immediately. In terms of cost savitigs charges related to postage, printing,
travelling and keypunching wages are effectively eliminétiman et al, 2009. In addition, the

ability of online survey to reach a widerange oftarget respondents is also regarded as the
determining factor in the selection of the survey research methods. Fdtaiiand Adams (2009)
conclude that online surveyrovide advantages particularly in cost savings, time savings in data
management, processirgjorage and readability, ability to avoid external influence in judgement
and help to produce reports faster. In addition, online sag@g respondents an opportunity to
view their feedback andsimultaneouslythe reports carbe disseminated. In choosing survey
research methods, the ability of research to maximise the response rate is often given significan
attention by the research@air and Adams, 20Q9For this, several techniques for improving the
response rate ithe online survey for this researetere adopted as suggested b$ue and Ritter
(2012)andKaplowitz et al.(2004)

Send a praotification to the respondents.

Write an appealing and attragtiinvitation

Keep questionnaire short and simple.

Choose the most appropriate time to deliter invitations and reminders.

Establish remindeemail notification.

-~ 0 o 0 T p

Convince respondentsatconfidentiality and anonymitgreprotected.

To start with the online survey, the researcher asked for permission to distribute the survey URL link
in various pofessional bodies such as the Royal Institute of British Architects (RIBA), Royal

Institution of Chartered Surveyors (RICS), Institution of Civil Engineers (ICE), Chartered Institution
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of Building Services Engineers (CIBSE), Chartered Institute of Buil@@B) and British Institute
of Facilities Management (BIFM). In addition, the URL linkas also distributed in various
professional group discussions in Linkedin.

Thereis anabundance of free commercial software progreomsurvey researotn the markt, such

as Survey Monkey, KwikSurveys, Soorvey and Google Docs. Howeveralethit legal issues are

the main elements in choosing the appropriate survey application. For that reason, Bristol Online
Survey (BOS) was preferred as LIMU has purchased atoasthe University of Bristol in which

the legal aspects regarding licensing and copyright would be not an issue. Besides, the researcher
interestedn an applicationthatis easy to use, providdree technical support through email and
telephone and wherethereare no hidden charges involved. BOS is used to design, collect and
manage the data througim online application package. One of the main features of BOS is the
survey data and the individual questions can be downloaded and transferrewih&y atatistical
application softwarg@ackagesuch as Microsoft Excel and Statistical Package for Social Sciences
(SPSS). In addition, BOS could generate inbuilt repattswing the researcher to crodabulate
results, filter surveys by specific angwecompare results across multiple surveys, view statistical

information, steghrough results and classify questions.

4.9.4  Statistical data analysis

This section provides an overview of the statistical concepts appligds study. Execution of
various stdstical tests depemsignificantly on the type and number of variables investigated and
the depth oflataanalysis required. Therefore, it is essential for the researcher to be Eytaiting

the variables involvethat fit the statistical procedur&he statistical concepts employed for data
analysis in this study include descriptive analysis and a wide range of inferential analysis. The date
wasanalysed using Statistical Package for Social Sciences (SPSS) version 21. The process of da
analysis inhis stage is summarised as illustrateBigure4.23. The detaibf each stage is explained

in Sectiors 4.9.4.1and4.9.4.2
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ATest for reliability
ATest for dimensionality
AFactor analysis

ATest for validity

Purification of the scale

Analysis to explore the relationshipest of

Hypothesis 1 ACorrelation test

Analysis to explore the differencesest of .
Hypothesis 2 AMANOVA analysis

Figure4.23 Process of data analysource:Self-study

4.9.4.1 Purification of the scale

4.9.4.1.1 Test for reliability

The analysis of this study began with refining the instrureeailie It is essential at first to calculate
therelii | i ty coef f Alpha)asnreconimendedighaobithJd (4979)It is the most
frequent methodCortina, 1993 Yurdugul, 2008 used in measuring the reliability of the scale to
inform the meaning of the items in the questionnaires. Inr atloeds, reliability coefficients are
calculated to measutke probability othe respondents answrgg the questionandgiving the same
results on repeated occasions. Asarule ofthamb t e m wi t h Alha @loebgeeatdr than
0.7 is consideredcceptabldGaur and Gaur, 200%allant, 201)) otherwise it should be deleted
(De Vaus, 2002 Subsequently, anitdra ve cal cul at ilphanto aonew sEtrofodath a ¢
should be employednut i | a sat i sf lphais@achigvedCin ordebta abtaid a stable
value of alphaYurdugul (2008)advocatsthatthe sample size should be sufficient. Consistent with
the recommendation dfunnally and Bernstein (1994} is decidedthata minimum size of 300
respondents is adequate; nevertheless, a smaller number of usablswsaweype accepte(leiss,
1986.

4.9.4.1.2 Test for dimensionality

In the nextask,this research i® assesthe dimensionality of the overall scale by factor analysing

the perceived importance and perceived level of integration scores on the 3%Hisemk.et al.
(2009)classify that factor analysis is an interdependence technique in which the basic aim is to define
the underlying structuramong the variables in the analysis. An orthogonal rotation analysis was
employed under the assumption that the underlying factors are uncorrelated with each other

otherwise, oblique rotation analysis is used. Factor analysis helps in identifyingwes paters,
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which enablsthe researcher to merge some variables together. In other words, factor analysis is a
process teeduce the number of variabigryman and Bell, 201 1n a situation where the variable
consist offewer than threg(3) items and/or the iterto-variable correlations is lowthe deletion,
reassignment and restructuring of variables and items is to be applied where necessary, in order t
produce a higher alpha val(leeterson, 1994This is ariterative process of analysis (retefFigure

429 t o a new set of dat a unt Alghavaluesarsdtfacter foading o r
of higher than 0.4Gaur and Gaur, 2009 reached.

s Calcul ation of the value of
Alpha) and corrected itetio-total correlations for each construct

\’

Deletion of items with low value of itetto-total correlaibns (less
<— than 0.3) and potential higher alpha value

\’

Factor analysis to assess the dimensionality of the overall scale

\’

Restructuring of constructs and reassignment of items where
appropriate

Figure4.24 Iterative process of analysiSource: Adapted from Parasurangral. (1988)

4.9.4.1.3 Test for validity

In terms of validity, two(2) tess werecarried out in this study. First, the assessment on content
validity was peformed by endorsing the instrument agathstiterature review and the interviews.

In addition, the instrumentasalso shown to individuals witdecent knowledgen researctwork
andthebuilt environment tgaugehe extent to which the instrumestikely to bemeasuring correct
characteristics. Second, construct validity usually attetgpestablish an agreement between the
measuring instrument and the theoretical concepts. For this, correlation anagsipplied to

determine convergent validignd discriminant validityChurchill Jr, 1979

4.9.4.2 Respondent data statistical analysis

In this stage, the analysis foeakon the analysisf relationships of the constructs and differences

of the groups in terms of the constructs as well as the items in order tolsatisffthe hypothess.
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4.9.4.2.1 Analysis to explore the relationships of the constructs
494.2.1.1 Correlation analysis

After reassiging theitems and restructuring the dimensions, the next step is to determine the
relationship between perceived importance and perceived level of integration. For this, correlation
anal ysis wild@l be used. Pis t hes appliéds thecassumpoh aft i o
normality is satisfied. In case the assumption of normality is violated, -parametric alternative
(Spear mands c oryietobetempayed.dnoireefpfeting themlud, there are two

(2) important aspects to be considerin@ direction and the strength of the relationshipnégative

sign is present, it shows that there is negative correlation between the variabtefining the
strength of the relationshipallant (20103uggestshat researcherefer toCohen (1988yuidelines

in which he suggests the value of 0.10 to 0.29 as a small correlation, 0.30 to 0.49 as a mediun
correlation and 0.50 to 1.0 as a large correlation. Another aspect to be considered is thfe level
statistical significancepfvalue)wherethe rationale is to understand the level of confidence of the
results obtained from the correlation analysis. The prefgredue should be less than 0.05.

4.9.4.2.2 Analysis to explore the differences in perceived lefahtegration

between the groups of independent variables
49.4.2.2.1 Oneway multivariate analysis of variance (MANOVA)

Oneway MANOVA analysis is used to assess the differences between groups (&) twanore
dependent variables. Statistically, MANOVA can berabterised as a linear model. It compares the
groups and explains whether the mean differences between the groups on the combination o
dependent variables are likely to have occurred inadvertently. In addition, MANOVA analysis also
provides the univariatesults for each dhedependent variables separat@hallant, 201 In spite

of this, Tabachnick and Fidell (2018Jarify that there are a number of criterigbi fulfilled before
MANOVA analysis can be performed:

The data should be normally distributed
There is anlasence of outliers
The variancecovariance matrices should be equal

There isalinear relationship between dependent variables

®© a0 T p

There is anlasence bmulticollinearity

On top of thatHair Jret al. (2009)advocate that there are thi@ most critical assumptions to be
checked in MANOVAThey are the independence of observations, homogeneity across the groups

and normality. On top of thaEield (2013)adds that the data should be randomly sampled and
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measured at interval scald o check whether or ntite data violates the assumptiomsiltiple tests

can be carried out such as descriptive statistics, Box's test of equality of covariance matrices
multivariate testsandtest of homogeneity of variances as well as the assessment of the maximum
value ofMahalanobis distance in residual statistidse results ofhemultivariate test will determine
whether the null hypothesis ¢Hs accepted or rejected. In the casthehull hypothesis (k) being
rejected, tests of betwesnbjects effects will takelgce. The intention tperformthis procedure is

to separately assess the differertoetween the groups of dependent variafikedlant, 2011

Although the smoothness of MANOVA analysis is subject to the fulfiiment of the above
assumptions, there are justifications that MANOVA could compromise viofationterms of
normality, MANOVA is claimedto be robus{Maxwell and Delaney, 2004f the sample size is
large enough and the data is analysed two-tailed condition(Sawilowsky and Blair, 1992 On

top of that, MANOVA is robust to nenormal distributed data if the sample size of each group is

equal or nearly equdlix et al, 1996.

In the event that the assumption of linearity is not met yet MANOVA analysis is rdstimee
researcher is agreed to accept the loss of power of @ &dmichnick and Fidell, 2013, p.)8J his
measures supported bgtevens (2009, p. 164yho emphasisethat the power is not a concern in
MANOVA analysis on condition that the sample sizes of the study is large (more than 100).

To satisfythe multicollinearity assumption, the researcimsed to be aware that the accepted
bivariate correlatiothatappeasin thecorrelation matrix should ndiegreater than 0.@rabachnick
and Fidell, 2018 otherwise multicollinearity is assumed to exist. If this happBallant (2010)
suggestshatthe presence dheaffected variable should be reassessed.

In order to decide whether theaeemultivariate outliers, the study ajgdl theMahalanobis distance
procealure. If the maximum value of Mahalanobis distance exxéwetritical value of 13.82 (for
two (2) dependent variables), it shows that multivariate outtieepresent. Nevertheless, MANOVA
analysis is considerably robust to the violation of the mulitaroutliers, provided theumber of
participans who exceeded theritical value isfew. In case that situation happeneetain all of the

participants grotherwise, remove them before prodegdvith further analysis.

The assumption of homogeneityadriancecovariance matrices negtb be satisfied. Thp-value

of t he Boxbds Test of Equality of C othawise, aun c e
nonparametric KruskalVallis (Lix et al, 1996. To investigate the difference of the dependent
measures separately, the analysiatinues with assessment pivalue in the tests of between
subjects effects output box. In order to minimise the possibfiitgjecting acorrect null hypothesis
(Type 1 error)Tabachnick and Fidell (2013uggest the studshouldapply Bonferroni adjustment

based on the following formula:
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| | jn
wherg is approximatly alpha| is the family wise error rate (0.05) ands the number of tests.

In this study, the number of tests on the dependent variables (@)tWiderefore, the valid value of
| is 0.025. If thep-value in the tests of betwesnbject effects output box is greater thanit

shows that the null hypothesis is true.

Figure4.25 shows the flowchart of oneay MANOVA analysis in order to explore the difégices
in perceived importance and perceived level of integration between tii2)igvoups of independent

variables.

MANOVA analysis

p>0.05 \l/

(No dgnificant
differences)

Accept H < Difference?

(p<0.05

Significant

differences)

AcceptH;
Homogeneity of varianeeovariance
matricesBox 6s t es
Tests of between  _ _ _ _ __ __ __ p>0.001 p<0.001
subjects effects (Homogenoups (Non-homogenous
Apply Bonferroni adjustment \l/
procedure

Non-parametric test
KruskalWallis test

Figure4.25 Testing of Hypothesis 3 using MANOVA analys&ource: Inspired bipallant (2013)
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4.10Chapter summary

Chapter shasprovideda comprehensive overview of this research in terms of research design and
research methods. The former discusses research philosophy, approach, methodological choice al
strategy used. The knowledge in FM ahdpr operty devel otphmemsdéern ma u
connected with philosophical assumptions in terms of ontology, epistemology and axiology. It was
identified that this research is flexible, whiameans that ia | | ows O6back and f
between deductive and inductive appragchn addition, movement is also allowed between theory
and empirical study in order to strengthen the understanding of the world-BfFFtegration in

the property development industry. This chapter has justifiedatedploratorysequential mixed
methodsapproachis appropriate, which led to the combination of qualitative and quantitative
research methods. This decision influenced how the analf/slata collected i€onductedand
subsequently interpreted to meet the objectives of this research. Inaheefiearch strategy, the
chapter has described unique validation techniques and justified that small focus group interview is
appropriate to ensure the validitytbk FM-DP integration framework.
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Qualitative Data Analysis

5.1 Introduction of qualitative d ata analysis: Phase 2 Semtstructured

interview

The discussion in Chapter Two and Chapter Three presented an extensive literature review intc
barriers that hinder the integration of FM within the development process. It can be concluded that
the factorscan be classified into eig8) groups ofmain themesnamely perception, competence,
regulations, organisations, knowledge management, definition, operation and communidegion.
main theme contain 33 suthemes for the measurement of NP integration The literature
provides motivatiorfor establishing the best practices for NP integration. It is obvious that the
availability of the information is limited and if theie information it is hard to identif it as the
contentsare too general. In oed to assesshetherthe data obtained tsue and couldbe effectively
implemented into the property development industryjsitessential to acquire views from
professionals within the industry regarding the effectiveness eDPMntegrationFor that,the
interview participantsvere selectedmong professionals who haatleast five (5) yearsorking
experience and positioned in a senior management level in FM and property development
organisation. Another critexito select the participants is by examtheirinvolvementin various

stages of the development procéssa result, balance professional experiences are obtained, which

enhancinghe reliability of the data.

The aim of this chapter is to present the process of qualitative data analyflie aedults. This
chapter will also discuss the problems that prevent effectiveDPMintegration. A detailed
interpretation and discussion of the problesiBustrated with themes and sdiflemes with relevant
passages. The important points are indicaiigtal specific keywords, which subsequently lead to the

development of the constructs and itemghesurvey instrument.

5.1.1 Participantsoprofiles

This research requisg¢he interview participants to have experience and knowledge in FNhand
property deelopment industryThisis crucial as the data needed must come from participants who
are able to express their rdif¢ experience. Ten (10) participants were selected based on a
purposive sampling method. The justification of the selection of thisadetas discussed in Section

4.8.1.2. The selection criterfar the participants are as showrTiable5.1.
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Table5.1 Selection criteridor interview participants

Selection criteria for interview participants

Experience in a senior management position in property development or FM organisation
At least five(5) year®working experience in property development or FM industry

Extensive involvement in any stages of developmentga® in accordance to RIBA Plan of Wc
2013 Stage 1: StrategiDefinition, Stage 2: Preparation aBdef, Stage 3: Concejesign, Stage 4
TechnicalDesign, Stage 5: Construction, Stage 6: HandoveClostOut, Stage 7: ItUse

Location: North West rad North of Englandwhich covers Cumbria, Isle of Man, Cheshire, Ht
Leeds, Sheffield, Tyne Tees, Merseyside, Lancashire and Greater Manchester

Source: Selktudy

With the experience and knowledge possessed by the participants, it was anticipateg waitld
beable to respond to the questaifectively and initiate deeper discussion throughout the interview
process. As tabulated irable5.2, ten (10) interview sessions were conducted betwegdaiuary
2013 and 28 April 2013. It took a long time due to severaasonsincluding the availability of the
participants and geographical constraints.

To comply with ethial requirements, the participants were first contagiatelephone and followed

up byemail. The Cover Letter explaining the purpose of the interview (see Appendand)he
Consent Form (see Appendix B) and Participant Information Sheet (see Appendix C) were attachec
to the email. Subsequently, the communication with the participantscal for arrangement ol
suitable time and vender themeeting. The questions and the list of themes were given on the day
of themeeting.

It was found that the participants have decent knowledge and sufficient experience, basksptin in
answerghey gaveio each prompt question. Thesasonly one(1) participant, Interviewee 6, who
asked for the list of questions before the meeting. Duhiemterview session, it was identified that
Interviewee 6 haprepared the answer for each questidns proved advantageodsr Interviewee

6 to respond quickly with accurate information.
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Table5.2 Profile of interview participants in Stage 2 of data collection

Location Workl_ng Gender Role Eaucauon Type c_)f . Date (?f
experience background Organisations Interview

Interviewee 1 Liverpool 25years Male  Facility Electrical Owner/Client 21 Jan. 2013
Manager Engineering

Interviewee 2 Liverpool 22years Male Head of FM Building Consultan 24" Jan. 2013
Consultant Survey

Interviewee 3 Manchester 18 years Male  Head of Quantity Owner/Client 25" Jan. 2013
Facilities Survey
Manager

Interviewee 4 Manchester 15 years Male  Business Economy Contractor/ 07" Feb. 2013
Management Devel
Manager eveloper

Interviewee 5 Manchester 6 years Female Project Construction Contractor/ 29" Jan. 2013
Manager Management Developer

Interviewee 6 Liverpool 12years Female Construction Project Contractor/ 05" Feb. 2013
Manager Management Developer

Interviewee 7 Liverpool 30years Male Project Mechanical Contractor/ 27" Feb. 2013
Manager Engineering Developer

Interviewee 8 Liverpool 15years Male Design Architectural Consultant 039 Apr. 2013
Architects

Interviewee 9 Sheffield 43 years Male  Professor in FMGeology Owner/Cliet 25" Apr. 2013

Interviewee 10 Liverpool 18years Male  Senior Quantity Quantity Contractor/ 239 Jan. 2013
Surveyor Survey Developer

Source: Selkstudy

It is obvious from the tablebovethat participants arsainly at middlehigh management level of
their respective organisation as well as in property development project set up. All of the participants

are responsibléor physical developmentithin their organisation.

Three (3) participantarepositioned &isenior level in owner/client organisation. It is believed that
they have significant influence in the decision making associated with the development work in their
estatesuch as building new facilities, renovation, refurbishment, repair and maintemarkse This

group hasan important roleof bringing abouta significant transformation for better integration
between FM and the development process. Something interesting about this group is the presence
Interviewee 9 who had a totil 43 years of wik experienceof which 23 yearsvereserved formally

in FM education. Interviewee 9 is a prominent figure in the FM industry and was listed aglome of
UK6s 20 most influenti al pioneers of Faci l i
Management (BIFM).
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In contractor or developer set up, five (5) participants laelshanagement position in their
organisation. Some of thewerepreviously involved in Private Finance Initiative (PFI) and Design

& Build (D&B) project schemein the UK and othr parts of the world, which has given attention to
incorporaing FM elements in the projects. For example, to explain how extensive is the involvement
of FM in the property development industry, Interviewee 10 shared his working experighee in
United Kingdom (UK), United States of America (USA) and Canada. Meanwhile, Interviewee 4
who hadan economic background, a néechnical education, shared his involvement in, FM
particularly in maintenance and aftercare. The views given by Intervieweeifportant as the

information gathered from a nontechnical individual.

As an architect, Interviewee 8 had 15 yéaverking experience involved extensively in all stages
of the development process (Jeable5.3). Interviewee 8 provides valuable insights with respect to
the role of FM in the development process. Meanwhile, Intervieweeh@ had 27 years ithe
property development industry of which nine (9) yearse in the FM industry expressé his
confidence thaEM is important in contributing tthe property development industry, provided that

FM is given the opportunity to play a greater role in the development process.

From the interview findingghe researcher found th#te experience and level of involvemeof
each participant can be represented ag#iesRIBA Plan of Work 2013as shown irTable5.3.

Table5.3 Participant level of involvement agairiee RIBA Planof Work 2013

[N CEIWIENEES
RIBA Plan of Work 2013 4 5 6 7 10

Stage 0: Strategic Definition

=

Stage 1: Preparation and Brief

Stage 2: Concept Design

< < < < B
< < < < [©

Stage 3: Developed Design

Staged4: Technical Design

<

Stage 5: Construction

< < < <
< < < <
< < < <

<

Stage 6: Handover and Close Out

< < < < < < < (<
< < < < < < < < &
< < < < < < < < [

<
<

Stage 7: In Use

Source: Selktudy

From the tableabove it wasidentified that Interviewee 1 and Interviewee 3 from owner/client
organisation and Interviewee 8 from architect consultation firm baeeinvolved at all stages in

the development process. Meanwhiles involvement ofnterviewee 4 and Interviewee who are
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from contractor/developer type of organisation of which the nature of the business is in building
services engineering, is predominanthydonstruction Handoverand Close Out, andIn Use stage.

This is the opposite dhterviewee 5, Interviewee éd Interviewee 10whoseinvolvements are
primarily in Stage 3 to Stage 6. As an FM consultant, Intervi@veas extensive involvement at
Strategic Definition, Preparation ofBrief, Concept andDevelopedDesign stage. Despite being a
senior academician jpublic higher education, Interviewee 9 had experience in the first four stages
as well ashaving continuously contributed tthe FM industry at Stage 7 through a number of

outstanding research works.

5.1.2  Transcribing analysis

The analysis of qualitative intéews can only be carried out through completed transcription. The
interviews were transcribed verbatim. The procedure of transcribing was discussed in detail in
Section 4.8.1.4. Hencén this section, the discussion is more famlisn more straightforwar

resuls, in numerical form.

The totalnumber ofwords recorded in interview transcriptiowas84,319. The output of interview
transcription analysis as illustrated irFigure 5.1, which explairs that 750 per cent of the wosi
were contributed by the participants and anothed gér cent were produced by the researcher. The
comparison of word count between researcher and the partidipdhistrated irFigure5.2. Figure

5.3 depicts the word count produced by the participants for each quéssample of thénterview
transcrips can be found in Appendix F.

Total word count analysis

Researcher
25%

Participants
75%

Figure5.1 Comparison of overall word count between researan@participantsSource: Self

study
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Figure5.2 Comparison of word count between researcher and the particifantse: Selstudy
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Figure5.3 Overall nunber of words by all interview participants for each questBmurce: Self

study
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Despitethe high word quantity in interview sessions, the researcher undesstatchis situation
does not reflect the quality of the contemhis can happen due ta repetition of the existing
information, which Morse (1995)calls data saturation. Thematic analysis carried out would
determine the quality of the information.

5.1.2.1 Tuckman 0 slopmenamodedl e v e

Passages that were assigneanondividual theme were counted in order to estabtishematic
analysis profile. This can be easily achieved by extracting the number of passages from the

framework matrixas shown in Figure 4.13.

A total of 266 passages were produced in which the responses provided at the early stage of th
interview were significantly high andbecame less stowards the end. At the beginning of the
interview sessios) the participants are fresh and have many points tatalkt the issues. This is
proven by the high number of passaf@sthe first three themes, Tl: Perception, T2: Competence

and T3: Regulations that represents 47 per cent of the overall passagéde Tratide 5.4)

To understand why this hapgeiuckman (1965gxplairs that the participants in natural science
research need to perform a social function where the researcher has limited Thatpalrticipants

are toretell previous experience and share their knowledge based on the given tnatties/ need

to answer. This creates conflict between interpersonal relatien@iepaviour) and the need to
complete the tasks. At the beginningtbé interview session, the participants are concerned with
orientation whichserves to identify the limitations in answering the questiassvell as in building

the relationship with the interviewer. Itnsitural human behaviour for the participaotshow their
hesitation, anxiety, guardedness, dependency, and a mixture of curiosity and cafffusionan

and Jensen, 19Yin the adaptation process. Accordingteckman (1965)the process of orientation
and adaptatiois the process oforming During the interview sessisnthe participants could not
escape from bag emotionally responsive to the questiomsickman (1965)encourages this
behaviour as it avoids the participamsinguseless experience tafluence their answers. This
called a process atormingwhere the participants begin to purify their ngiaehd attempt to express
the differences of the ideas, feelings and opinions. In the next stage, the intdractioresmooth

as the trust ahcohesiveness has been developed between the participants and the researcher. Th
situationis calledthenormingstage, where the participants voiced their suggestions for a better FM
DP integration. There is also agreement on several issues raigedrbgearcher. The final stage is
regarded aperforming which is concerned with disengagement and termination of the interview
session. Therefore, the ending questions were dastgnbe generalwhich allows for flexibility

and keepthe momentumtocop | et e t he interview session. T
is adapted in this researtt demonstrate the tasks and behawvabeoharacteristics of the model

during data collection in this stage.
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5.2 Analysis of the themes

This section focuses on the analysis strategy adoptdtelgsearcher. The aim of this section is to

prove that the participants have scrutinised the themes and a consensus to validate thealemes

beenachieved. Using NVivo 10, the analysis carried out was controlled by the research questions

and the thengthatwereformed from the literature review. The interview datscoded according

to the themes that have been created at the literature stage; however, a detailed analysiedvas

outbased on fouf) approaches to produce new themes or retamove and revise existing themes.

These approaches will finally establish the final list of variables that will be used in Phase 4 of this

research. The analysis of this research can be divided intq3)stepsas illustrated irfFigure5.5.

Step 1

Validate the themes
developed from the
literature review

N
o
Q
e
n

I

Step 3

Thematic analysis

I

Summaryldentify the
factors

Figure5.5 Analysis of problems for effective FiaP integrationsSource:Self-study
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5.2.1 Validation of Objective (i): The importance of FM in the development process

In the intervieve, the participants discussed their general involvement in FMrendievelopment
process. Thewerealso willing to share their thougdn the importance of FM and its relationship
to thedevelopment process, producing 17 related passafeh come from ten (10) participants.

The passages were grouped into f@¢dy subthemesnamel y &6t he i mportan
devel opment processao, OFM as a supporting e
sustainabilityoépemspediveoiri besr oldefdodferEMti n the

easy understanding, the analysis is visualised in a form of brainstgamisgown irFigure5.6.

Comprehensive involvement E1

Crucia role

E4
Massive impact

PM iscrucial E6 Importance of FM in the
development process
FM isimportant (9 passages: 7 participants)
E8
FM iscritical
Important role E5
Massive impact E3
FM isimportant E10
. General Involvement: Importance
Supporting role E1 of FM and its relationship to
FM as a supporting element development process
) in core business (17 passages: 10 participants)
FM supporting E2 (3 passages, 3 participants)
FM is supporting E6

. N Contribution of FM to
Concerned with sustainability E7 sustainability

(3 passages, 3 participants)

Critical to sustainability E10

Sustainability principle E4

Different perspective of the
role of FM inthe
development process

E9 (2 passages, 1 participants)

FM as an integrator

FM is small factor

Figure5.6 Key points of importance of FM and its relationshipthe development procesSource:
Self-study

The importance of FM in the development proceswas the most frequent theme identified with

regardto how massive was the impact of FM in the development prdoets®e operatiosof the
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occupants or clients. For this stiieme, nine(9) passages were identified from sevéf)
participants. In general, the participants agreedttf@FM role is important in the development
process particularly at the early stagef the property development projetd ensure effective
operatiors of the organisation. This was mainly emphasised by Intervienwstatihg thai FM ¢ a n
potentially have a massive impact on overarching project in itschifde; therefore, it is very
impprtant that role is adopted as . Bhswas fugher p o
reinforced by Interviewee, 8vho said thafi f r [theh architecH point of view, it is critical to get

FM involved in the early stage of the development processder to ensure the smooth handing
over process and assisting the enthmareaiticaland
thought, Interviewee 1 stress#tk consistent contribution dhe Facilities Managetio the whole
development processtaingthati we [ Faci |l i ti es Manager] shoul
[ and] constructi on r i.dnketviewedIrresunrgpdwiticritial statbnemte p
regarding common practice in the property development indssatyg thatfifjwhat] | found going

in to both of these projecfdwo previous projecisright at the end with an eye to looking at
mai ntaining the building i s Interhievee 6lfurtferoeyptaidedt h i
that the end user or the building operegsomaybe distracted from performintpe core business
activities perfectlyunlessit he bui l ding el ement or the desi (
at the beginning, it willhave aknockn ef f ect t o achi eve.ltisbbgiougai m
that the role of FM is crucial at the beginning of the development process in order to provide an
effective supporting function at the use stage, particularly in keeping the core businesses of the
tenants running smoothly. Although FM is impottanthe early stage of the development process

it is not necessarilgoingto be the core business of the construction actiyiieanentioned by
Interviewee 6A FM i s supporting the core business ¢
business of h e ¢ o n slhterviewde i6 addéthat, in buildings with high human service
interaction such as scheand hospit,i ¢ FM i nput is cruci al. It

design decision as early as possihle

Three different participants meatied thatFM is a supporting element in core business
Interviewee 1 commentexh this aspect i disappoinédmanner, stating that other professionals in

the property development industry tend to look at EMMs a support saftegrthe ol e
cong ructi on r at her constaadionaativitiesnT@is aambe bnderswotha&M

team often have to deal with problethsit aredue to error in the design. Intervieweehdwever
lookedat it inapositive way anddokit as an opportunitjor theFM team to realise their important
contribution to the core business. Interviewee 2 statedithaM t eam ar e f aced wi
those problems and thatoés how they really ge
and howit is supporting the origina[core businedso b j e c.tintewviewe® 6 reinforakthe
supporting role of FM by notedthatiMli s t o support the core busi

away, the core business wonat i bisesvielee éd madoa a c
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good point of this sutheme in which the participant summarised the issue, statingthat a hi
management level, retail and education organisations are well ajg§réhe role of FM and how
important it is to keep thelvusiness running. Fhas] clearly got a massive impact to play in their

core businesso

The participants agaigave their opinionswith regard to the contribution of FM to the
sustainability of the core business. Interviewee 10 notedithbt u n d e cilgigs Manadgenfkeat

and | wunderstand how criti callnteipwee Setalbormted that i s
FM has a crucial role to play in ensuring the principle of sustainability and value for money is
achieved. Interviewee 4resumibdt i i t i ncl udes the idea of ener
mobil e fl exi bl.drowihe dnargy gfficipnayt poirg of niew) Interviewee 7 stated
thath FM i s a | ot mo r e ¢ o [ofcakhuildiagdduring its Workimgufis and i n a
should be involved in the prepar ahencoemphadisiag e
that it is essential to value FM involvement in the development process and its contribution to the

achievement othe sustainability principle.

Finally, two (2) distinctive passages dhe role of FM in the development proceswsvere given by

one(1) participant. Interviewee 9 commented that n t h eledsituationnFMswvas very much

an integrator or a translator between the technology providdre building providers and the
architects or ot herintedviewgee g farther slaberated ontthe éact that EM s «
was not very much involved in the construction phase as in theopsgruction phase and peost
occupancy phase; hence stiegdhatthe FM team could play their role effectively with the property
being developed for a known user rather tiaproperty being built with a view to leasing for

unknown tenants.

5.2.2  Step 1: Validate the themes developed from the literature review

This section seeks the overall view of the participants whether or not they agree with the themes

developed from the literature review.

During the interviews, the key themes and the stifemes obtained from the literature review were
shared with the participésn Adequate time asgiven for the participants to review them. At the
beginning of the interview sessgnthe researcheexplained the progresachieved and the
importanceof the researcto the participantsA brief introductiorto the current situadin inthe FM
industry and property development industry in the UK belihneresearchertb o cus t he par
mindsinto their world as well as guide timgo the right track of the discussion. The explanation of
the purpose of the interview inspiretet participants to share their experien@nd most

importantly,to validate the themes atideir contents.
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In different pars of the interview, several participants sthtéearly that they agreewith the themes
andtheir contents. For example, in quiest no. 3 with regartb theme one, Perception, Interviewee

9 mentioned thaii a | | t Weposentesn t hat youdve got down t
including me at vari ous t Asmen sxpdiiencbacadsnaciam, t h
Intervieweed shows that the quality of the details gathered from the literature rissieliable. The
answers given by Interviewee 9 for the next themes are also encouraging and conwihihg
indicates that the key themes and the-thdmes are valid. In thease question, Interviewee 1
expressed his confidence with the points obtained from the literature restaing thati | agr ece

actually with a I ot of your findings in that

During the discussion othe themeof Operation, Interviewee 6 agikevith statenent no. 29:
Negative outcome from POE mhgharmful to professional liability and reputation, saying wo u |l c
agree wit h .Itshaeavsthat thetpa@nts gathiered from the literature review are acceptable.
Interviewee 10 made a clear statementttheresearchavas tryingto address the key issues in FM

DP integration and had successfully shale gap in the research. Furthermore, by rewiguhe

list of the themes and brief introduction, Interviewee 10 could anticipate the direction afriduel

review and its interest, saying thatl dondét have a great under st
and | guess thatods one of the key issues the

in it and | can definitelysee]where yourlier at ur e review is taking vy

Althoughsome of thesubthemesare questionab)¢heyencourage in-depth discussion towards the

key themes andther subthemes. For example, Interviewee 1 does not agree with statement no. 3:
Unableto demonstrate strategic vajusowever, his further explanation has added weight to the
points by sayingdi | donét agree 100% with that. [ t hi
value of the FM but it .Thestamendcemonsirdids tat intarviesveeme
1 expressed his experience and emphdsigeimportance of FM to support the core business of the
organisation with further explanatioii f | t ook my department and
come back the next dayith loads of problemsitis a very preact i ve t y.fAeotherf |
example is when Intervieweedld not agree witlihe perception that FM is prevalently considered

in the operational level. Interviewee 1 elaborhie detail the points and highliglit¢he substantial

role of FM inthe strategic level by statinft o s ay [&\FM]risyopehaiionayis not 100%
correct and you have to have certain human resources skills becaugargjomanaging people,

and you have to have negotiation skills hess you have to negotiate contracts. So, yes
operational but there are other facets to the job as well. | think to purely say it is operational is very
shorts i g h. Theréfore, it was evident that participants appreciated the key themes anld-the su

themes shared to encourage critical thinking and meaningful discussion.

Another good example wagheninterviewee 2 expressed his view with regarthe implementation

of the PostOccupational Evaluation (POE) exercise in the property developmenttrindus
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Interviewee 2 did not agree with statement no. 28: Poor feedback due to ineffective POE, esercise
hespontaneouslyrepliei | t hi nk | wo ulddeffectivéftr édné at alds, iebad tl iytot
The following explanation jusi#shis earler statement by sharing his experieficE he maj or i
new buil dings are occupied and thereb6s no fo
He later urgedhe POE exercise to be implemented more regularly by emphggisatii a gai n
makingposoccupati on evaluation much more recoghni
much more often would have a great impact on the perception of FM as a profession but also its
value in terms of feedi ng .HKFandHe abvensituation, dlithoagh d e
there is hesitatiomegardingthe key themes and the stitemes, the participants benefit from it

because it inspiredeeper discussion from different perspedcive

From the above discussidhcanbe concludel that the participastare pleased with the developed
themes and suthemes.Subsequently, detail analysis of each theme is to be performasl

discussed in Section 4.8.1.5.

5.2.3  Step 2: Analysisof results of Objective (ii)

5.2.3.1 T1: Perception

The most prominent theme with regdadthe barriers to FMDP integration noted by participants
was regardingperception of the property development community towards FM, producing 53
passages from all participants. This theme was broken ohtaveix (6) subthemesas illustrated in
Figure5.7.
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T1.1:

Less recognition by
other professionals due
to no unique identity

(8 passages)

T1.6:

Continues to be reliant
on other professions

(8 passages)

FM is client &
authoritative driven

(7 passages)

Unclear professional
boundaries

(14 passages)

Perception
(53 passages)

FM as a profession Unable to demonstrate
of 'jack of all trades' strategic value

(4 passages) (10 passages)

Figure5.7 Thematic diagram of 1: PerceptionSource: Selstudy

Less recognition by other professionals duedanique identity produced eigh(8) passages. The
respoisescould be separated into tWB) aspectsencouragingt(vo (2) passages) and discouraging

(six (6) passages). Twd@2) passages were identifiesls providingpositive perception fothe
recognition of other professiorsaiowards FM. Thencreasedecognition of FM professions was

also noticed by Interviewee ®ho disagred with the ambiguity of the concept of EMmphasising

thati There are so many parti e dmandgiog the fadlitigsohtihee r e s
well being of the buil WHshowg tha the tesk éfacilities WManageris o n s t
highly demanahg. On the negative respses Interviewee 10 acknowledged that the engagement of
Facilities Manageri thefeasibility stage in the delopment process wasscouraginginterviewee

10 compreheretithatit he costs that the developer was ¢
bal ance between hi s 0 p;eneverthélessfi a t o ;tos st RAM)e
[developmentprocessof that poject didweengage Faci | i ti es ManTagiemment
up the recognition of FM in the development process, Interviewee 9 stateidl that many pr
perhaps i{ FM] should be positioned strategically but the FM as it has develomdielast twenty
years does not posi ti on Unfottusately,fthe suhctioa bfeFihadc a | |
decayed into either building services engineering ariléservice management sector.

Unclear professional boundariegprovides 14 passagdsterviewee 2 stated that the definition of
FM is subjective andhterviewee 7 felt thathe concept itself is vague. These views ssio be
reiterated several times by the participantish Interviewee 3 emphasisingtifial f peopl e t |
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Facilities Managers they imagine somebody with screwdrivers in a bag repairgig fitting. The
Facilities Management definition is so wide ranging, it can range from operating, delivering,
managing the building r i ghtAndhermparticigah(interaewee st r

1)commentedthdiuncl| ear professional boundaries is
it covers everything from managing projects to negotiating wage comdract employing
electriciars,soitisaveryvastrole it i s not particularly speci

Unable to demonstrate strategic valugeceived ten10) responses that could be divided into
positive and negative criticism. On the positive side, predominantly this was highlighted by
Interviewee 1 who stated that the strategic value of FM is measureable. Moreover, according to
Interviewee 4 this should not beiasue ashe FM field has grown and been recognised at the higher
level of organisations. On the other hand, {®gparticipants coomentednthis matter in a negative
manner with one (1) participant stating that the community in the property development industry
wasinterested in winning the tender bidding by reducing the contract price as low as possible. For
this, the costutting exercise will not consider FM elemenhat are affectedby the operatios of

the organisations.

Jack of all tradeswas a term used Byay and Ooi (2001fo explain the crisis of identity faced by
the FM ndustry. Interviewee 5 commented that there is nothing wnatiigconnectinghat termto
Facilities Managersas they are often associated with maintenance and repair weanksh
disregards their technical background and specialties.(Qreamment wasnade under this sub
theme, concerning the career path of Heilities Manageras some ofthe other participast
suggestedhat academic qualifications would provide more opportufotyFacilities Managerso
further their career. Fo#) passages wercaptured for this sutheme.

Another factor believed to be a barrier for HMP integration was the characteristic of FM itsetf

which Interviewee 6 commenteidatiFM is client driveno . Most private deve
profit and they would notealise the benefits of incorporating FMdrthe development processs

they might think it would increase the project cost (additional fees)ba&mime consuming.
Moreover, providing operational criteria to satisfy the users at the early stage maiialsee of

effort as the function of the space might change. Therefore, to overcome this situation Interviewee 7
suggested that the relevant authorities should take appropriate action to revise the contents of th

contract, taking into account the need&bf elements in all stages of the development process.

Inability for FM to be independent was also considered as a barrier f@HR-Mtegration that made

FM continuously reliant on other professions Although FM was claimed by Interviewee 1 as a
technicalprofession on its own, tw@) participants arguedgainst thisjn which Interviewee 4
commented that management skill is more important than technical knowledge. Meanwhile,

I nterviewee 5 argued that the abpgrofessionsistmore i n't
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critical for Facilities Managerssho cme from nortechnical backgroursd Therefore, Interviewee
3remindedusthatin Faci | iti es Managers have got to be
diluted into other disciplineso.

5.2.3.2 T2: Canpetence

The theme otompetenceproducedthe seconehighest number of related passages (40) from the
interviews undertaken. Within this key theme, a series oftlseilmes were identifiechs shown in

Figure5.8 .

T2.1:
Lack of experience

6 passages T2.2:
Multi Ir?(.)(\s/vledge SR Lack of operational

: elements in the
and experience

design
(10 passages) (12 passages)

T2.5: T2.3:
Lack of Chartered status
communicative skill (8 passages)
Slpasscess Unique selling
point
(6 passages)

Figure5.8 Thematic diagram of 2: CanpetenceSource: Selkstudy

Lack of experiencein the development process expected to havan impact on the FNMDP
integrationfor both FM and norFM professionalgFacilities Managers)This factor was viewed as
important to ensurthatelements of FM are included at all stages of the development process. Out
of ten(10) participants, fou(4) commented on this sttheme producing siX6) passages. The terms
experience, knowledge and understanding were used interchangeably by the participants. There al
several reasons for FM and nBM professionaldo enhance its competencies in order to get
involved in the development process. Interviedeevealedthéi FM has been regar
of chance rather than choice. A lot of Facility Managers statt@it career as an office manager
andenduplodckgaft er technical aPamioipantsfelt thatfrrostFaciitiesb u i |
Manages do not understand the performance of the building and its function due to insufficient
experience and knowledgettme property development industry. This was viewed as very important

as continuous training is necessary for them to enhance their coogatahskills. Moreover, two
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(2) participants (Interviewee 2 anndterviewee?7) conveyed their concesregardinghe ability of
Facilities Managert survive within the environment and the behaviour of the property development
industry.

The most prominensubtheme regarding the competence Fdicilities Managersnoted by
participantsconcernedhe scarcity of operational elements in the desigrnproducing 12 related
passages. On@d) participant (Interviewee 1) commented on this matter, stating his desagne

with the idea thaFacilities Managersvereless concered withoperational features in the building
design For him, it ishe designers (architects and enginestg)are less conceed with considering
operational elements in their design. Intewée 1 further elaborat¢hatn FM i s mor e s e
the building desigsthat are easy to maintain and economical to operate. FM is reliable in balancing
the design concepts and tAmaherfsuppodingiconmmant to thig o
mater came from Interviewee, #vho claimedthat FM had the abilityto advie the design team in
terms of building operations and supporting the business of the tenants. To optimise the ability of
FM in the development process and contribute economic \athe building design, Interviewee 8
insised thatthefii nvol vement of FM in the dddptgas st
advantage of something that has beeniexjst n t h e o r. Deapite pesiive icaonments o

how FM would benefit the prapty development project, Interviewee 6 emphaksia® (2) points

that could hinder FM involvement in the development pracgsdack of Faci | i ti es M
understandin@f the design process and its relationship with building operations; and (iipfack
awareness of FM capability in contributing to business management that stipporganisatioh s

core activities.

To encourage the involvement of FM in the development process (&) qearticipants emphaside

the need fofFacilities Managerso achieve chartered status Despitethe existence of thBritish
Institute of Facility Management (BIFIMyvhich is the professional body that protects the interest
of Facilities Managerdnterviewee 3 claimethatit seems inadequate withothie chartered stas
enjoyed byother professional baes such as Royal Institute of Chartered Surveyor (RICS),
Charterednstitute of Building Services Engineers (CIBSE), Royal Institute of British Architects
(RIBA) and Institute of Civil Engineers (ICE). Meanwhile, Intiewee 8 commented that it is crucial

for the FM community to applythe professional code of conduct established by their professional
body on top ofany other professional qualificatiorthey might have. Interviewee, however
questioned the need for Fi achieve chartered stafisdating thai FM s houl d not I
replicate what either of those groupings do

di f f e.Thesrsubtbeine received thrg8) related passages from thi@ participants.

The nmajority of the participarst agreed that FM tsabig impacton the development process.
However, ond1) participant (Interviewee 8) ins@dthat FM hato disseminate itanique selling

point within the property development industry. Most b& tcomments in this sttheme tend to
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provide recommendations and advice on the need to improve the competence of FM in some subject
as emphasised by Interviewegevého highlightedi FMa bi | i ty to insist on
andiit he c¢ o mp eFMenmofessiana [FacihtiastManagersls houl d be hawvi ng
Another participant (Interviewee 3) added the element of saving themkM approachfafi b et t e r
ways of ,fwaod&ptnigrog t he most appropri attesanthai n1
Afability to sell s er vi ¢ferexamplet shduld lee highlightgdaather o
than emphasisingpatit FM gener al | 'y i Bi ta wiolslt.Faldd) gatidparitse i e
produced siX6) related passages for thiststheme.

Lack of interpersonal skill attracted twd2) participants to discuss this stheme which produed
three(3) related passages. Interviewee 4 emphasised that good organisational and interpersonal skill
are essential for facilities professionditsterviewee 1 addetthatii | t hi nk t he real i
managers whether they realise it or not are probably very good communicators and probably quite
skilled communicators but | do feel that for the future perhaps some kind of communicatson skill
and management skileeedtobep art of t he o v er Ehisisapfemuigita,ad i f |
Facilities Managersieed to communicate effectivelyith operational staff as well as convey

valuablestrategidnformation tothe boardroom level.

Ten(10)related passages were identified discussingihié -knowledge and experiencé&acilities
Managerdave. In this sultheme, most of the participants agreed Hatilities Managerare often
burdened with the need to have a wealth of knowledge rglttithe operations of the organisation

as well as detailed knowledge of various building engineering andvieké positively Interviewee

4 acknowledged the ability dfacilities Managerso have various knowledge that makesm
becomei e x p e r t d hard Fd, arfd &at tha same time deal wdth/to-dayi s s uHe fudher
elaboratd the need foFacilities Managerto manipulate other expertise to understand the building
operations. Related to this belief, Interviewee 6 emphdsise necessy of Faclities Managers
possessingicoor di nati on skil/l to gather @iOhd(Brent
participant(Interviewee 2) noted th&tacilities Managerbave a role to suppostn or gani s a
business in the building occupied howeve, Facilities Managerbavetobéi k nowl edgeabl
physical and envir on nieterviieade 8)sanddven a f ¢ ¢ rhtea ibrui d 1

technical engineering abil i t(ytervteweei)nder st and

5.2.3.3 T3: Regulations

The roticeable theme regarding the barriers for integration of FM and the development process was
regardingregulations and legal impact within the development industry, producing 33 passages.

This theme was broken dovimto four (4) subthemesas illustratedn Figure5.9.
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T3.3: T3.1:
Recent emergence Unconvincing PPP
of soft landings implementation

concept (13 passages)
(11 passages)

Regulations

(33 passages)

T3.4: T3.2:
Enforcement of Collision of
regulations professional interest

(4 passages) (5 passages)

Figure5.9 Thematic diagram of 3: RegulationsSource: Selstudy

A number of comments (13 passages) regarding thetsafor effective FMDP integration were
related tounconvincing Public Private Partnership (PPP) implementation Interviewee 10
comment ePdP Pt tahteor et i cal ly should be a champi
however the community in the devabment industryhoughtthat PPP is still in the infancy stage

and unable to helm producing buildings that aié@ F M f r i UsingdHeyeori FM f r j end
Interviewee 10 insistd thatthere is a need for legal enforcement or istgaof best practicewhich

would obviously save money. Linked to the perspective of value for money, a number of participants
discussed this matter comprehensively. Interviewlee?2 and 8 hda consensus that PPP is not
financially effective due to unreliable data for the depers and designers in predicting the long
term FM operational costs. To overcome this problerterviewee 4 insiste@n the need for
Building Information Modelling (BIM) in order to resolve inefficiemechanismain defining the

best practice of knowlegk continuity.

Some participants also talked about¢b#ision of professional interestproducing five(5) related
passages. Participants commented that the FM job scagie the interest of other professionals
although each professional shéheir own professional agenda. Interviewee f8r example
emphasised that the taskdaicilities Managerare ofterquestionedas other professionals felt they
could also perform FM duties. Using the tefimu ni g u e s elhténiiewae 8 pnfoicedithe
view that FM should promote its uniqueness in tesmof competency and its professionalism.
Conversely, Interviewee 2 suggestlkdtother professionakuch asi a r ¢ Psiare] eat interested
to take over FM role as it is more operational and practical. Howettee designegs FM
professional [Facilities Manager] development could benefit frofibeing] part of the FM
professiona[Facilities Manager]d e v e | o.@#\cademitiasin theFM field have been known to

be the prime movers in boosting the statuthefFacilities ManagerHowever, Interviewee,9n a

159



Optimising the Role of Facilities Management (FM) in the Property Development Process (DP)
The Developmentdf an FMDP Integration Framework

more decisivdone, stressed the focus ttie Facilties Managers as beingforwi nni ng, bus
rather than academics who are tryingitb e e fthe BEM pdofession.

Recently emergence of soft landings concejm the property development industiasaddressed

by eight(8) participants, producing 11 related passagesumber of participants said that they had
never heard of the concept of slaitdings and hédifferent understandingegardingthis concept.

One (1) of the participants (Interviewee 10) admitted that soft landings is a new concept in the UK,
while Interviewee 5 hda different understanding the soft landing concept which is more towards

the involvement of FM at the end of the constructiorcess.

5.2.34 T4: Organisations

Thetheme organisationsproduced 26 passages and it was broken down intdZsubthemes.

The thematic diagram of T4: Organisatiésishown inFigure5.10.

T4:

Organisations

(26 passages) el
Huge complexity and

temporary involvement

T4.3:
Continuous professional
development

(4 passages) with permanent
T4.2: operational interest

Negligence of FM cost (15 passages)
and life cycle costing

(11 passages)

Figure5.10 Thematic diagram of4: OrganisationsSource: Selstudy

The huge complexity and temporary involvement with operational interestproduced 15
passages. Six6) participants agreed that FM is usuapigsitioned in operati® meanwhile
recognition is increasing and hasignificant impact at the early stage of the development process.
This is enforced by Interviewee who claimed full involvemenof Facilities Managersn i f ut ur e
planning and futee p r o anfthe dey@élopment process. He further elabdrateir role in

Al ooking all the time at wagwelafiongdunogngomm
t o gat her i noge Wilisedunlfutuck glevelopment for sustainable plamnAll of these

are changes in the role of Facilities Manageérich isbecoming more strategic in the development
process. On the other hand,ardisappointed tondnterviewee 9 claimed thét On many pr o
perhaps it should be positioned strategigddut the FM as it has developed over the last twenty
years does not positi a@ne@l)pateipant agseedthattFe gits acrads | y
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all stages in the development process. Based on the airport management point of view, leterviewe
3 emphasised hisrolefisl o o ki n g [FMio pheorwa ttiheens can be olthien k e d
core business. For this, Facilitid#&anages need to utilise comprehensive data of FM operational
performance and the operational requirements. Thosé2xements pull through a strategy that

is delivered back to the business as part of the (core) business plan.

The negligence of FM cost and life cycle costingecorded 11 passages, gathered ffiva (5)
participants. Onél) participant claimed thah the construction projects ma$tc | i ent s f oc
t owar ds c althoughathey koo shthe M operational cost is also important. This was
highlighted by Interviewee,2vho asseddthati FM pr obabl y cost s-highesgani
drain af t erandistiafxftiregne | jnssipgoirti oagnt lofedhe ocoupamts.b u s
This situation may happen anorganisation where the managemieoardhas less knowledge and
awareness about FM in the development process. Interviews IBtarviewee 3 recommended a
solution to this unfavourable circumstance by sayingihatlities Managers needaher education

level such as postgraduate prognag{Masted sourses) or othéfFM executive and professional
academic progranmes Interviewee 3continual that the introduction of Applied Facilities
Management at MSc level by LIMU is a good step to promote FM to higher manageraant in
organisation. Interviewee 1 also particighiteprofessional courses, stadand read literature about

FM and was even seriously considering doing a doctorate degree in FM. Interviewesot
possessea nontechnical academic qualification working time FM field, advised that individual

should open their mirgto learn other knowledge from different didaigs.However, a continuous
professional developmeprogramme would encourage greater engagement and understanding about
FM and other integration opportunities. Interviewee 8 encodrkgeilities Manager$o learn and

train by experience in order to erite their competency.

5.2.35 T5: Knowledge Management

The participants also discusdaetbwledge managementproducing 25 related passages. This theme

was broken down into foy#) subareasas identified in the thematic diagramfigure5.11.
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T5.1: T5.3:
Ineffective Level of learning in
operational the organisation

knowledge transfer (knowledge
(12 passages) Ts: sustainability)

8 passages
Knowledge B
Management

T5.2: (25 passages) T5.4-

Adaptation of Polarisation of
lean construction responsibility

(2 passages) (3 passages)

Figure5.11 Thematic diagram of 5: Knowledge Managemerfource: Selstudy

The most prominent (12 passages)twme in this theme is tleeffective operational knowledge
transfer within the property development industry. It was generally felt that the problems could
come from different areas that contribute to the constraint tdPNhtegration. Onél) participant
(Interviewee 2) noted that theeeefino r e al dri ver s tiomaennasgudeded t |
further explained that knowledge management in the development project is not successful due to it
Aii nvol vement o.f Related doi this wiew,aliterviewees 100explained the current
economic situation affeirtg the property development industry in the UKt a t i regs[ate]h a t
very, very tight right across . Oreegl) procgpand wi
(Interviewee 5) also stressed that the absencanddffective knavledgesharing mechanisns

stuning the FM role in the development process. Interviewee 1 and Interviewee 7 shared their
experiencesstatingthati s o me pr of es si on altsh earre ogwmni. fethel recsts:
interesting respaewasfrom Interviewee 6whostaed thathereisino speci fic fr a
|l evel of information [that has] to be provid

Two (2) passages regardirgglaptation of lean constructionpracticewere frominterviewee 5.
Although the term lean construction itselasvnot mentioned directly, Interviewee Sllzapositive

belief that incorporating the element of lean construction in the development process could optimise
the role of FM statingthatia number of mechani sms are put
desgn process, design meetings, docuntarst n a g e amd knowdedge transfer.

Participants also noted that the level of involvement of FM in the development process would be
affected by thelevel of learning in the organisation (8 passages). This was predoanitly

mentioned by Interviewee Whostaedthatit her e i s a huge gap in th
The more knowledge that everybody on the projectthise b et t er i tinténgewdeo r

2 insised thatFM neeedto be engaged ithe preparation stage of the development process and
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Afuse Building I nformati on [Wiordation togetreer s¢ tBat thBy t
could talk about the si ze. Reated to this idga,olriteeviewee & |
discussed theole of FM to achiev&nowledge sustainabilityby learning the knowledge of other
professionals. For this, BIM is the most appropriateit is a very important and current issue in the
property development industry.

Polarisation of responsibilitywas icentified as one of the factors discouraging the role of FM in the
development process. ThrE® participants produakthree(3) passages related to this issue. There

are two (2) different circumstanceqn these aspects. Firstly, Interviewee 1 and Interée 7

0

emphasised that every profession has its own agenda and they remain with that interest. In th

development process, FM and other professionals acted in separate entities that have an impact ¢

the preparation stage right througtthe use stage. Smudly, Interviewee 4 opined tham the same

organisationthe FM department was often isolated from the maintedimBh e pr obl em vy

as wel |l with the organisations is that you
completely differenand separate to your Capital teams. And | find that quite a lot actually and
someti mes thereds kind of (2itretaensn alndr itvhaelrrey
or di n.aThis lond of attitude will contribute to poor integratioh FM in the development
process.

5.2.3.6 T6: Management Tools

Thetheme of management toolgproduced 26 related passages from(1€) interviews undertaken.
The passages were sorted ifdor (4) subthemesas illustrated irFigure5.12.

T6.1:
Lack of conceptual T6.4:

and theoretical o
framework in FM field Utilisation of BIM
(10 passages)

(8 passages) T6:

Management

Tools
T6.2: (26 passages) ~
Difference of objectives T6.3:
between FM and project Undetrutilisation of
management field LCC and LCM method

(5 passages) (3 passages)

Figure5.12 Thematic diagram of 6: Management ToalSource: Sefstudy
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Thelack of a conceptual and theoretical framework in FM field was mentioned with regard to

how effectively are life cycle costing (LCC) and life cycle management (LCM)nbeused by
facilities management professiosah order to contribute to the FM value in the property
development process. The effectiveness of LCC and LCHKhigprocess relieseavly on the
accuracy of the data that is put into them. Interviewee 1 claimedothatwiseii d e a | LCC
LCM wi Il n e v eMeanbhéle, latenheivee 9 epihéd that the effectiveness of LCC and
LCM can only be achieved by taking into account eguiredchanges in the input. However, this
situation does not occur as the property development professionals such as engineers and architec
are overreliant on the formal methods and rigid tangible engineering tools. At the same time,
Facilities Manages have less sensitivity to the changes of human needalaokl of understanding

of social construction in the property development industry.

Four (4) participants also talked about thd#ference of objectives between FM andhe project
management field producing five(b) related passages. Participants noted that there is a conflict of
interest towards the utilisation of LCC between FM dmelproject management field. Or{g)
interviewee elaborated on thi&aying that the project management fielddsalways that interested

in the LCC of thebuilding due to the short period efconstruction project (8 years).This is in
contrast to Facilities Managers who areerested in LCC as they realise its lelegm contribution

to the operation of thbuilding. The use of LCC and LCM in the development project depends on
the authorities and clientds needs. Howvhatv er ,
the contracting company might not be interested about life cycle costing thesstomt period of

the maintenance contract. The use of LCC and L&Mwoided particularly when the costs in
imposing LCConthe projectaireremoved in order to reduce the project cost. Interviewee 2 suggested
that imposing other management tools such as Bagildifiormation Modelling (BIM) would
improve the integration of FM in the development procksw/ever, this would increase the cost of

the projectwhichis often not preferred btheclient.

When discussing the potential barriers to the integration oinftke development process, th(8g
participants emphasised tlhwader-utilisation of LCC and LCM methods in the development
process. Thre@3) participants agreed th#telife cycle costing (LCC) method was not used to the
maximum in the property devedment industry. Although it has always been present in the
construction industry, Interviewee 5 noted that it is not customary tibiptd practice, particularly

from the perspective of the contractor. Interviewee 7 elalibtamost developers sapé right

things about life cycle costingoweveri when t hey met with simple e
met hods were neglected and t hdhis wasnatko notpd by o i 1
Interviewee 10who mentioned that there is no comprehemsinplementation of LCC and LCM

methoda in the property development procggarticularly from the perspective of FM.
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Utilisation of Building Information Modelling (BIM) produced a high number of related passages
(10). There were a number of positive coemts and suggestions madehow the use of BIM can
improve FM integration into the development process. Predominantly, the comments weae from
consultant background, in which o participant (Interviewee 2) commented that BIM is a tool

for FM and thedevelopment process for the future. Another participant (Interviewee 6) explained
that it is not going to be driven by the private sector unless they are forced in to it. Therefore, the
Facilities Managers houl d support t he ¢ oingehe nseefnBIVMO K is e f f
obvious that BIM is not only to reinforce the FM skills to all professigrialaddition it could be
utilised for knowledge managemeifacilities Managersvho have the technical and operational
knowledge coupled with the usef®@IM will be able to integrate o the development process. One

(1) participant (Interviewee 8) dithowever also mention a negative comment with regartiow

BIM could contribute to effective integration between FM and the development procesémFor

BIM is a typical computer application system amatks perfectly, depending on the accuracy of the
data entereéhto the system. Although the value and the benefit of using BIM would improve the
FM-DP integration, Interviewee 3 remindesithat Facilities Managerbave to be careful that their

role isnot diluted into other disciplirge

5.2.3.7 T7: Operations

Thetheme of operations produced 22 related passages from(i) interviews undertaken. From
the analysisthe passages were sorted into tiBeubthemesas illustrated irFigure5.13.

T7.2(a): T
Threat to professional _
reputation Operations

(8 passages) (22 passages)

T7.3

T7.1(a):
Feedback mechanism Absgggle \A(I)iIhS)s\';lem 0

(6 passages) (8 passages)

Figure5.13 Thematic diagram of 7: OperationsSource: Selkstudy

Participants commented less ($8) passages) on the fact that there was an elemdaedback
mechanismwhere the posbccupancy evaluatiowas conducted after the facilities were handed

over and possibly the feedbastsnot distributed to relevant partid®ostoccupancy evaluatiois
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often viewedas a mechanisrno obtainfeedback from the end usedsiring In Use stage of the
facilities. However, the participants agreed that an ineffective @osipancy evaluation exercise is

due to theeluctance of the relevant professi@talcary out postoccupancy evaluation and analysis
professionally This viewpoint seerd to bereiterated several times by fo(#) participants, with
Interviewee 2 emphasising that theréiim 0 f o r-on@d u parsdy iathespeopd asétnt O
was not adressed in the contract. Furthermore, the cost ofquustpancy evaluatiorasone of the
elements often considered to be removed to reduce the project cost. For this, Interviewee ¢
commented that postccupancy evaluation is too concedrabout evaluatig the building as a
physical matter ratherthdheval uating the buil di ng whichwih me
give more impact to the operations of the organisations and the users. Interviewee 8 further
commented that the negative feedback mechaisiglso causkoy the situationoi n o man,6 s |

in which the feedback from the users on this matter might be neglected.

The threat of professional reputation was frequently mentionedwith eight (8) passages.
Interviewee 4 noted thétepostoccupary evaluation exercise is within the knowledge of the glient
howeverit is not a common practider the clientas he elaborateA POE ar e t he t hin
really keep closer to their chaét Interviewee 6 further discussed this matsaying hat the client

is the driver in the implementation of pagtcupancy evaluatiomeverthelessii t depends
their reasons f or .Ghel)partcipant (IntervieweelBewvad ektnersety caticd a ¢ «
of the implementation of posiccupagy evaluation in the property development indusstgting
thatia | ot of people do not I i ke .iHowetee ongl)s e i
participant (Interviewee 1) had more positive comments, encouraging the professitmal the
industry to benefit from the pastcupancy evaluation exercise.

Another prominent sutheme regarding the operationdich wasnoted by the participants was
regarding theabsence of system to deal with FM issus, producing eigh{8) passages. Based on
experience, Interviewee 3 suggested thatRaeilities Managershould understand the functional
requirements of the organisations. He further arguednglities Managerplay an important role

in gatheringall the information andonveying theseequrements to the designers (architects and
engineers). Interviewee 3 used the tefimo u tbpauste d s p eto iddsdrilee athie i desimed
approach from the FM professionals, stating th& M p r o f [dactitiesoMa@abesk have a
real opportunity in helpig to develop what those functsanwhich encourage building flexibility.
Subsequentlythis sort of design promotdéexibility in the operation of the organisatioiecluding
Amini mal disruption due to repl go®enmpotancedf as
having an asset lifeycle-based maintenance programme was noted by Intervieweeoiclaimed
that there are tw{R) aspects in the building operations. They are legal requirepgritshh most of
the times is prescriptive anidasto be fulfilled, and assetbased maintenance strategyhere

Interviewee 4 found it hard to find organisatidhatcomply with their maintenance stratefjya s t h e
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buildings change ownership and different organisations come into a building and take over that
[buildingg t h ey d o n 6|[faciliiea mmanageéntefaktn o wl edge of what 6s
Interviewee 10 nde a condensed statement, insistthgtthe absence of systems to deal with FM
issue is the factarausingneffective building design and inteption in the planning process due to

FM being disjointedrom the development process.

5.2.3.8 T8: Decision making

Thethemedecision makingproduced 31 related passages from(i€)) interviews undertaken. The

related passages were sorted into tfiB@eubthemes, as illustrated ifFigure5.14.

T8.1: T8:
Contention between
development planning Ee
and operation

Decision
making

(31 passages

T8.2(a): 8.3(a):
Level of influence Evaluation of the
towards decision making building

(16 passages) (6 passages)

Figure5.14 Thematic diagram of 8: Decision makingSource: Selktudy

Thecontention between developrnt planning and operationproduced ning9) related passages.
Based on the financial management perspective in the organisation, Interview 2 noted there are
operational costs and revenue in managing the organisation. Interviewee 8 and Interviewee 2
commeted thatthis situation triggered contention between FM team and management team in the
organisationThe FM team is often associated with spending while the management group is more
focused on accumulating revenue and increasing the income for the caanisin terns of
financial managemenit is apparenthatthe situation creasonflict between these tw@) groups
although they are in oné€l) organisation. The contention is also contributed by improper
maintenance of the facilitiea/hich requirehigh expenditure in maintenance. This is highlighted by
Interviewee 4 who statedthat high expenditure isduetono strategy to red
b r e a k d Bremrmtsedstrategic point of view, Interviewee 2 claimed thafithea c k of dat
cyclec os't exercise to suppcontibutes tb ¢the comentiom betweem a |
development planning and FM operation. Those passages can be categohiggdigiging the

cause of the problems of conflict between development planning and FMioperat
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Thelevel of FM influence towards decision makingvas mentioned by nin@) participantswhich
producel 16 passages. Interviewee 8 stressed thainy property development project meeting,
most knowledgeable and experiedggofessionals have thgiggest opportunity to influence the
decision making. Howevepeople who have information also have a considerable effect. This was
mainly enforced by Interviewee who saidthati F NFacilities Managers]are only as good to
influence as the informatioa bt ai ned and k.fraciitlesMagagersbduld viewn g 0
information as being directed towards the design within the FM responsibility in order to maximise
the effectiveness and efficiency thfe decisionmaking process. Similarly, ia new-build project,
Facilities Managerfiave an adequate understandiwgh all due respedo the designetsof the

needs of the people who are going to use the building. From this view, Interviewee 4 elaborated tha
AFM can really have iinflwemkiend opwraadtsi c WMnoanr
public organisatios Interviewee 2 contended th@acilities Managerfiave a bigger role in the
decision making. This is in contrast wkacilities Managerwithin businesssin the private sector

which isgenerally ata lower level. Interviewee 6 emphasistiht the involvement of FM in the
decision makingelieson the type of the project scheme, whether it was contractor driven or client
driven. Interviewee 5 highlighted th&t aconventional contracEM is more important at the back

end of the development procesgecifically inthe usestage. Interviewee 5 claiméitat in this type
ofprojecti FM i nf |l uence i n dEhiscontiasisn®Fhpeojeds, wherethesolen o n e
ofAiFM i s nianpotrhe@ contr act o.rThere®re dhle ;mftuenteloeFdo p e r
decision making is substantial at the frend of the development process. The same isasalso

highlighted by Interviewee 7 and Interviewee 1.

Theevaluation of the building as a means to a businesgs another prominent theme identified
with regard to how FM could contribute in the strategic lespécifically in terms of achieving
business objectives (Interviewee 6). This-fukme produedsix (6) passages accumulatedrn six

(6) participants. Twa(2) participants affirned that the level of influence dfacilities Managers
towards decision makinglieson the business objectives. Interviewee 9 and Interviewee 6egbssert
that the role should be criticddoweverii t o ay AllgrofessionalgFacilities Managergexpress

t heir contribution towards deci si.dntervieveek9, a g i
professor in FM elaboratd thatthere are respectable professials such as civil engineers and
building rvices engineers who are experts in building design. He fuathesedthat FM should
nottry to replicate the roles of those professitsneverthelesgheyhave to evaluate facilities as a
means t@chievebusines®bjectives Interviewee 2 emphaséhe ability othe Facilities Managers

to assesdhe longterm operational cost and its effemt the revenue of the organisation. The
importance ofacilities Managers understand the project brief, building construction and life cycle
was noted by ltrerviewee 8. This is supported by InterviewewHo agreed thdtacilities Managers
should demonstrate their innovative thinking in terms of working practices, flexible working

principle, energy saving and sustainability concept in order to have cotdédigrfiuence in the
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development process. Ultimately, FM would be ablbamvolved extensively in the construction
activities begiming with adviceon procurement of sustainable materials and equipment for the

project.

5.2.3.9 T9: Sustainability

The final thene regarding the barriers for integration of FM and the development process was
regardingsustainability, producing 10 related passages. This theme was brokenidimawo (2)

subthemesas illustrated ifFigure5.15.

. . T9.2:
T9.1: Usage ek Environmental

optimisation Sustainability S sustainability
(4 passages) (10 passages)

(6 passages)

Figure5.15 Thematic diagram of 9: SustainabilitySource: Selstudy

Four (4) participants discussagsage optimisation producing four(4) related passages. This sub
thenme was critically discussed by IntervieweeMhopointed outthatthe@ bi ggest chal | e
is to provide the necessary business from as small a built footprint as possitdad of which we

build fancy buildings without considering the embodiedgman @ ensure a promising FM
involvement in the development process, Interviewee 6 emphasiseédtiee d f or FM t o
the reason design decisions have been made so that that can be carried forward inthe post
c o mp | estageo M@anwhile, Inter@ivee 8 urgedFaciliies Managersto have a decent

understanding about unquantifiable values of sustainability.

Theenvironmental sustainability was discussed by fo4) participantsproducing six(6) related
passages. In this stbeme, the perspectivé sustainability was discussed by the participants from
different angls. One(1) participant (Interviewee 4) considerédtFM has a significant role to play
towards a Green Agenda and carbon reduction. Interviewee 4 further commémd¢dhe
sustainabity aspect that FM can look at is how materiate sourceéinda new understanding of
recycling philosophy. Interviewee 3 opined that sustainability in FM is around the operational costs
of the building such as replacement cyclemnd to look at the tbhwaway culture. Finally,
Interviewee 10 acknowledged that sustainability in constructionsnelt engagementas he
expressedhatthein FM r ol e in sustainabil iibthe development b i

process.
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5.2.4  Step 3: Summary- ldentify the issues

The intention othediscussion in SectioB.2.3is to achieve Objective (iifo identify a number of
issues perceived to be barriers for the integration of FM in the development ploisesmcluded

that there are nin€9) themes: perception, competence, regulations, organisations, knowledge
management, management tools, operations, decision making and sustainabiliaplsgd). The
analysis identified 266 passagbsitresulted in the gesration of 35 sulthemes perceived to be
barriers for the integration of FM in the development process.
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Table5.4 Summary of qualitative analysis findings

Main themes

No. of subthemes

Total no. ofpassages

No. of passages

Subthemes

T1: Perception

53

T1.1:
T1.2:
T1.3:
T1.4:
T1.5:
T1.6:

Less recognition by other professionals due to no unique identity
Unclear professional boundaries

Unable to demonstrate strategic value

FM as a profession of 'jaof all trades’

FM is client & authoritative driven

Continues to be reliaon other professions

T2: Competence

40

T2.1:
T2.2:
T2.3:
T2.4:

T2.5:

Lack of experience

Lack of operational elements in the design
Chartered status

Unique selling point

Lack of communicative skill

T2.6Multi knowledge and experience

T3: Regulations

33

== = =
a BlEBwowllolo vwasE Ko

-
> B

T3.1:
T3.2:
T3.3:
T3.4:

Unconvincing PPP implementation
Collision of professional interest

Recent emergencésoft landings concept
Enforcement of regulations

T4: Organisations

26

e
= o

T4.1:
T4.2:
T4.3:

Huge complexity and temporary involvement with permanent operational interest
Negligence of FM cost and life cycle costing
Continuous fessional development

T5: Knowledge Management

25

T5.1:
T5.2:

T5.3:
T5.4:

Ineffective operational knowledge transfer
Adaptation of lean construction

Level of learning in the organisation (knowledge sustainability)
Polarisation ofesponsibility

T6: Management Tools

26

T6.2:
T6.1:
T6.3:

T6.4:

Difference of objectives between FM and project management field
Lack of conceptual and theoretical framework in FM field
Undetsutilisation of LCC and LCM methad

Utilisation of BIM

T7: Operations

22

T7.1:

T7.2:
T7.3:

Feedback mechanism

Threato professional reputation
Absence of system to deal with FM

T8: Decision making

31

T8.1:

Contention between development planning and oper@&ipassages)

T8.2:Level of influence towards decision making (16 passages)

8.3: Evaluation of the building

T9: Sustainability

10

= = =
o blo Fooo ol woawo v Gis

T9.1:
T9.2:

Usage optimisation
Environmental sustainability

Overall total

35

266
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This section summaris¢hefindings of the qualitative analysis, the inductive approach, by means of
semistructured interviews conducted with ten (10) experigngefessionals in the property
development industry and FM in the UK. This section focuses specifically on the feedtelakon

to the barriers for FMDP integration. The discussion identified the constraints, recommendations,
expectations and suggestions to encourage the involvement of FM in the development hecess.
resultsof the interview analysisvere utilised © confirm the findings obtained in the literature

reviews and further contextualidge main issues in FM and the development process.

5.3 Amalgamation of literature review and interview analysis findings

As stated in Section 4.9.2, survey research is irtextdn the relationships between the variables
rather tharin describing the features of each varigitanch, 20038 It is essential for the researcher

to be clearegarding theconceptual framework as well &3 visualise the meaningful interaction
between the variables pritw proceeding with designing the questionnairevey. The purpose of

this endeavour is to achieve Objective (iii): to establish the best practices for the integration of FM
in the property development process.

Combining the data obtained from the literature review and the interview analysis, tHaeae

that encourage the extensive involvement of FM in the development process. With the outcome of
the amalgamation process (refeAppendix 1),it is concluded that the factors should be evaluated
using eight(8) construct$*: competences, strategiole, development scheme, strategic value,
management tools, knowledge management;@usipation evaluation and sustainability. From this
process, 39 iteniswere generatethat formedthe initial pool for the survey. Each item was
reassigadinto two(2) statements; one to measure perceived importance thieagualities-acilities
Managers acquire and the other to assess the extent to which the factors would influence the level

integration. An overview dhe eight(8) constructs and their itenislisted inTable5.5.

1 Construct is a group of formulated items as a result of a particular statistical analysis procedure. In this caselyfistdeae@ps
the construct. In ordeto avoid confusion and to distinguish the terminology of varialilds decidedt o wa@net h&é mes d dur i

gualitative analysis and 6constructd6 during quantitative ana
B Similarly,f or t he under Ityh ennge svéa rii sa bu seesd, dowsruibng qual i tative anal ysi
Qualitative analysis Quantitative aalysis
Main themes Construct
Subthemes Items
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Table5.5 The critical factors of FMDP integration

Competenced FM having possession of required individual skills and knowledge

1. Having adequate experiencebnilding maintenance Compl
2. Having adequate knowledge about construction phases Comp2
3. Having adequate knowledge in construction procurement Comp3
4. Ability to give clear instructions to others in the project team Comp4
5. Getinvolved in continuous professial development activity Comp5
6. Ability to anticipate the operational consequences of design and construction decisic Comp6
7. Ability to champion lean construction practice Comp7

Strategic rolei FM havingtheability to playaneffective role withinand outside the
organisation

8. Having a good rapport with client StrR1
9. Having a good rapport with third party (local authority) StrR2
10. Having trust from other professionals StrR3
11. Having a seat at a table in higher management level StrR4

Development shemei FM having the ability to adapb various construction schese.g.

Public Private Partnership (PPP) and Government Soft Landings (GSL)

12. Having familiarity withGSL concept DevS1
13. Willing to anticipate operational issues in PPP project developmen DevS2

Strategic valuei FM having the ability to demonstrate strategic value and uniqueness

14.Understand userds organisational strat StrVvl
15. Get involved in briefing stage Strv2
16. Take a leadership role in the client organisation as an advisor Strv3
17. Proactive in ensuring end usésatisfaction Strv4
18. Establish Key Performance Indicators (KPI) of FM at all stages Strvs
19. Actively collaborate with users during handiager period Strve
20. Having chartezd status Strv7
21. Ability to present service levefggeement of FM operations at design stage Strv8

Management Toolsi FM having the ability to use reliable tools

22. Ability to apply life cycle costing in the selection of materials/equipment MgtT1
23. Ability to apply Building Information Modelling (BIM) MgtT2
24. Ability to apply Computerised Aided Facilities Management (CAFM) MgtT3
25. Having familiarity with BRE Environmental Assessment Method (BREEAM) MgtT4

26. Having mechanism to communicate with end users about their requirements at all st  MgtT5

Knowledge Management FM having willingness to learn, share and transfer knowledge

27. Commitment to training on operational aspects during haruieg phase KnowM1
28. Proactive in managing design changes KnowM2
29. Willingness to share information with others KnowM3
30. Willingness to learn from others (openness to ideas) KnowM4
31. Having comprehensive facilities maintenance records KnowM5
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Postoccupancy evaluation (POE) FM being able to exploit POE results to optimise
building performance

32. Ability to implement POE POE1
33. Ability to lead in handling POE database development POE2
34. Ability to balance the positive and the negative criticism in the POE reports POE3
35. Ability to transfer POE outcomes in a project to briefing stage of other psoject POE4

Sustainability T FM havingthe ability to optimise space and demonstrate sustainability
philosophy

36. Ability to take leadn refurbishment works Sustl

37. Ability to take lead in mobile flexible working patterns Sust2

38. Involved in selection of construction materials/equipmen Sust3

39. Knowledgeable withregard tosustainable initiative(Green Agenda, recycling philosoph  Sust4
etc.)

Source: Selkstudy

5.4 Chapter summary

ChapterFive has providedjualitative findings of this research. The findings can be summarised as
below:

T The views of professionals in FM atite property development industry were sought in
order to understand their perceptions and expectations of the importance of FM in the
development process. It can be concluded that the recogwoiiéiM in the property
development industry is encouraging. FM is expected to play an important role and integrate
with other professionals in the development process to improve the buildability and

operability of the facilities.

1 A further thematic analysis provideafinal eight (8) constructs containing 39 items that

need to be considered in the quantitative research methods.

1 Obijective (ii) and Obijective (iii) of this research were achieved.

The following chapter will discushie quantitative stage with the main fodosingto formulatean
FM-DP integration framework that estabkstthe best practices for the integration of FNbithe

development process. The procsssonducted through deductive approach.
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Quantitative Data Analysis

6.1 Introduction

This chapter discussdbe findings obtainedrom the questionnaire survey analysis in order to
achieve Objective (iii): to establish the best practices for the integration of FM in the development
process as well as Objective (iv): to develop anrB®Ilintegration framework. Thchapter provides

the evidence of the implementation of the statistical analysis technique explained earlier in Section
4.9.4. At the end of the chapter, the draft-BI& integration framework is to be established prior to
validationi the last objectivef this research.

6.2 Quantitative data analysis: Phase 4 Survey questionnaires

Survey data was collected through electronic means, mail antbfé@ee communication between

315t January 2014 and 3@\pril 2014. For electronic means, the announcements weade through
e-bulletin by the Chartered Institute of Architectural Technologists (CIAT) (refer to Appendix J) and
Institution of Civil Engineers (ICE) (refer to Appendix K). As an alternative, the British Institution
of Facilities Management (BIFM) hadd in disseminating the questionnaire on Twitter (refer to
Appendix L). The researcher also initiated a discussion in a LinkedIn group with the Royal Institute
of Chartered Surveyors (RICS), Chartered Institute of Building Services Engineering (CIBSE) and
other professional groups (refer to Appendix M). For fmstace communication, the survey
guestionnaires were di"awifiFebtredrgyt 2I0QAE4 s"Bd Fev
March 2014 and a LIMU event off' 2pril 2014. With regard tohe mailed survey, 528 survey
guestionnaires were distributed to 171 organisations primarily targetedsultants (architect and

engineers) and contractors. The overall respoatds summarised ifable6.1.

Table6.1 Response rate

Distributed Returned Response rate
Electronic Approx. 500 99 19.8%
Event 150 26 17.0%
Postal 528 31 5.9%
Total 156

Source: Selktudy

175



Optimising the Role of Facilities Management (FM) in the Property Development Process (DP):
The Developmentf an FM-DP Integration Framework

As explained in Section 4.9.4.2, this section focuse$erptofessional perspective with regard to

the perceived importance and perceived level of integration based on the nine constructs containin
39 underlying items. The next ssbction begins with a descriptive analysis of the data collected
followed by puification of the scaldy computing the reliability and factor analysis.

The second part of this sgection reports the crucial findings of the statistical analysis with
appropriatehypothesis testing. Firstly, the researclseto explore the relatiorsps between all
critical factors identified to affect the perceived importance and the perceived level of integration.
Secondly, examine the differences between all types of professionals concerning all factors in
perceived importance and the level ottation. Thirdly, identify the differences between all types

of professionals in various organisation classifications and sectors concerning all factors in perceivec
importance and perceived level of integration. Finally, the[PMframework is validatethrough

focus group discussions, the analysis of which is discussed in Chapter Seven.

6.2.1 Descriptive analysis

The descriptive analysis recorded fiy®) main characteristicsr e spondent s o p
membership of professional body, type and sector of aghon respondentsere working for,

working experienceand r espondentsodo | evel of i nvol vemer

6.2.1.1 Respondents 6 profession

As shown inFigure6.1, the majority of the respondentsnge fromthefacilities management sector
which wasmainly due to the interegt the research subject. The researcher received a number of
responsefrom FaciliiesManages and BIFM membershowing their interesh the overall results

of the study. Otér professionals were lefsgerested in participatinign the questionnaire survey and
thiswasproven when the researcher received blank questiosifr@ne a number of architextiirms

and civil engineering c¢onsulrasppmdénts anaveleed inai ot h ¢
least Stage 7 in the development procéea(10)out of 29 respondents amemberof either BIFM

or IFMA , with working experience betweéen (L0) and 30 years. Therefore, overall the response is

consideredo bereliableand provide valuable information.
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Table62Respondents®é profession

N %
Civil Engineer 19 12.3
Quantity Surveyor 12 7.7
Building Services Engineer 11 7.1
Architect 13 8.4
FaciliiesManager 71 45.8
Other 29 18.7
Subtotal 155 100.0
Missing data 1
Total 156
Source: Selktudy
Other Civil Engineer Quantity
18.7% 12.3% Surveyor

7.7%

Building
Services
Engineer
7.1%

Architect
8.4%

Figure6.l1Res pondent sSourgerSetsteyg si on

6.2.1.2 Qualification to membership of professional body

Table 6.3andFigure 6.2ndicate the trend of membershipagbrofessional body of the respondents.
Based on the survey results, 87.8 per cent out of 156 respondenteratersof a professional
body. This accoustfor 137 respondentsvhile the rest are nahembersf any professional body.
The result shows that the academic qualification and working experénice respondents have

been assessdny a reliable professional body. Hence, their contribution to the quality of this study
is trustworthy.
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Table6.3 Membership of professional bied

N %
Yes 137 87.8
No 19 12.2
Total 156 100.0

Source: Selktudy

87.8%

Figure6.2 Membership of professional bied. Source: Selstudy

As can be observed irable 6.4 the majority of the respondents are merabéBIFM (71), followed

by RICS (18), CIBSE(15a nd | CE and RIBA (10). Formembesher
of professional bodies such e Chartered InstitutefdBuilding (CIOB), International Facilities
Management Association (IFMA) and Middle East Facilities Management Association (MEFMA).

This indicates that the respondents have appropriate knowledge about building development an
facilities management.
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Table 6.4 Respondents me mb e prafessiopal bodies

Chartered
Royal Institution
Institute for Royal British
Institution of Building Insttute Institute of

of Civil Chartered Services of British Facilities
Engineers Surveyors Engineers Architects Management

(ICE) (RICS) (CIBSE) (RIBA) (BIFM) Other

Civil Engineer 10 - - - - 6
Quantity Surveyor - 10 1 - - 3
Building Services Enginee - - 5 - 4 4
Architect - - - 9 - 3
FaciliiesManager - 7 5 1 58 14
Other - 1 4 - 9 10

Total 10 18 15 10 71 40

Source: Selkstudy
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ICE RICS CIBSE RIBA BIFM Other
Professional bodies

o
1

Figure6.3 Respondents me mb e prefelssiopal bodieSource: Selstudy

6.2.1.3 Characteristics of responding type of organisations

The respondents we asked the type of organisatifum which they werevorking during the data
collection.Table 6.5 shows that 28.21 per cent of the respondents worked with client/owner, while
28.85 per cent worked in consultancy services typeginisations. 16.67 per cent of the respondents
worked with developer/contractor and the remaining professionalsedmiikh supplier (5.13 per
cent) and manufacturer (2.56 per centyothebcolumn, 17.95 per cent of the respondents reported

that they worked in various tymeof organisationnamely education, health, sports, FM soft services
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and retailing sectors. Consequently, the survegereturned froma wide range of organisational
types,which contributsto the reliability of the data collesd.

Table6.5 The types of organisatiorfor whichrespondents wodd

Client/  Developer/
Owner  Contractor Consultant Manufacturer Supplier Other Total

Civil Engineer 2 4 11 - - 2 19
Quantity Surveyor 2 4 4 - - 2 12
Building Services Engineer 2 4 2 2 - 1 11
Architect 5 - 8 - - - 13
FacilitiesManager 27 9 10 2 4 19 71
Other 6 5 10 4 4 29
Missing data - - - - - - 1
Total 44 26 45 4 8 28 156
Percentage 28.21 16.67 28.85 2.56 5.13 17.95

Source: Selkstudy

= Other = Facility Manager = Architect = Building Services Engineers Quantity Surveyor = Civil Engineer

50 -
@ 45 -
c
2 35 4
2
8 30 -
o 25 - - 4
o
a 20 | -
2 ]
E 151 -
S e
S0l BB
N - B
-___
0 - m2as
Client/ Owner  Developer / Consultant Manufacturer Supplier Other

Contractor Type of organisation

Figure6.4: The type of organisatiorior whichrespondents wodd. Source: Selstudy

6.2.1.4 Distribution of responding organisation sectors

Based on survey responsdise majority (62.2 per cent) of the m@endents worked in private
organisations. Only 2@ per cent worked witih the public sector while about 1@per cent worked
in anindustrythatserved botlthe public and private sectarHence, the survey reveals that the data

obtained is reliable due the comprehensive involvement of the participants in various sectors.
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Table6.6 Theorganisational sector in which respondents worked

Frequency Per cent
Public 42 26.9
Private 97 62.2
Other 16 10.3
Missing data 1 0.6
Total 156 100.0

Source: Selkstudy

Figure6.5 Theorganisational sector in which respondents workedirce: Selktudy

6.2.1.5 Professional itemisation of organisation sector

Combiring thedatain Section 6.2.1.1 and Section 6.2.1.4, the resdts be itemised based on
individual professionals. This data is useful in identifying the number of professional who worked in
different sectors. As shown kFigure®6.6, the data collected came from various professionalsimgrk

in eitherthe public or theprivatesector,or both with the exception of quantity survegonone of
whom worked in the public sector. This indicates that the data obtained ften survey is

comprehensivevhich will enablerigorous statistical analysis in the later stage.

Table6.7 Theorganisational sectors in which the professionals worked

Public Private Other Total
Civil Engineer 6 10 3 19
Quantity Surveyor - 9 2 11
Building Services Engineer 3 6 2 11
Architect 1 11 1 13
FacilitiesManager 27 39 5 71
Other 5 21 3 29
Missing data - - - 2
Total 42 96 16 156

Source: Selktudy
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Figure6.6 Theorganisational sectors in which the professionals woigedrce: Self study

6.2.1.6 Length of working experience

Figure 6.7 shows the length of respondentgorking experience irthe property development

industry. The working experience raisgem a minimunof one(1) year to a maximurof 60 years.

The result shows that 9 per cent of the respondents have more than (5) year® working

experience. This indicates that the respondentsribate to the reliability and validity of the

responses received.
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Figure6.7Respondent sd& w&auld: Bettudyx per i ence
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6.2.1.7 Level of involvement in the development stages

Figure6.8 indicates the level of involvement of each professional in the development stages. There
are eigh{(8) stages in the development process base¢deRRIBA Plan of Work 2013namely: Stage
O-Strategic Definition Stage 1Premration and BriefStage 2ZCorcept Design, Stage-Beveloped
Design, Stage-Zechnical Design, StageGonstruction, Stage-dandover and Close Oahd Stage

7-In Use
100 -
= Other= Facility Managei= Architect= Building Services Engineer Quantity Surveyos Civil Engineer
90 -
@
-c 70 - .
&
2o
0
o
« 50
o
8 40 -
S
Ml B B h
. 6
20| G mn = 6 s
3
5l e s =S
\StageO Stagel Stage2 Stage3 Stage4 StageS} N Stage6 Stage7 )
Yo Y
Strategic Tactical

Development stages

Figure6.8 Respondentdevel of involvement in the development proceSsurce: Selkstudy

As shown inTable 6.8, the responses range between 43.59cpet and 58.33 per centwhich
indicateghatthere is uniformity with the responses of each item regaghng ¢ i piavolveraedt
in the development process. Surprisingly, 50.0 per cent or more of the respondéeisrivadlved
in Stage 1, Stage 3, Stage 5, Stage 6 and Stage 7.
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Table6.8 Respondentdevel d involvement in the development process

Strategic Tactical

It A y ————HrA——

Stage0 Stagel Stage2 Stage3 Staged4 Stage5 Stage6 Stage7
Civil Engineer 7 8 11 13 10 13 6 4
Quantity Surveyor 7 8 8 8 7 8 8 3
Building Services Engineer 3 6 5 5 6 5 8 5
Architect 10 12 11 12 10 8 6 4
FacilitiesManager 30 37 25 25 24 25 46 57
Other 11 11 15 17 18 19 17 16
Total 68 82 75 80 75 78 91 89
Percentage 43.59 52.56 48.08 51.28 48.08 50.00 58.33 57.05

Source: Selkstudy

6.2.2 Purification of the scale

As explained in Sectio 4.9.4.1, purification of the scale begins with calculating the value of
reliability coefficientswhichisk n own as Cr o(Ghorahdl Br5l879Palaguraraaet al.,
1988 Peter, 1981 This continues with examining the dimensionality of the instrument by
accomplishing the factor analysiad the validity of the scale. The raw data used in this analgsis

taken directly from the survey questionnaire in the form of perceived level of integration (PLOI).

6.2.2.1 Reliability analysis

From the reliability analysis proceduiiewas discoveredhat he lowest value of corrected item

total correlationsvas0.474 for StrV7 (eferto Table 5.5. Parasuramaet al.(1988)recommed that

the researcher should drop the items with low value of correcteddtaincorrelation and whose
removal of t he it em iDeletioneoé thi® ittm ithprovedbtize cvdlu@ or A |
Strategic Value to 0.905able69s hows t he final val ue 08 Cro

constructs.
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Table6.9 Reliability coefficients of the eigh{8) constructs

FM-DP construct Number of items Itemsdropped Cr onbach
Compéeences 7 - .840
Strategic Role 4 - .854
Development Scheme 2 .745
Strategic Value 8 1 .905
Management Tools 5 - .849
Knowledge Management 5 - .895
PostOccupancy Evaluation (POE) 4 - .925
Sustainability 4 - .832

Source: Selkstudy

The range of th  val ue of Cronbachés Al pha for i ndi

Integration (PLOI) is between 0.745 and 0.925 thraheleight(8) variables. Development scheme
is the variable witlthelowest valuehowever it is still within acceptable vaki(0.7)(Gaur and Gaur,
2009 Pallant, 201 There is no neetbr any further action for item elimination aride item

remained aB8 numbers.

6.2.2.2 Examine the dimensionality of the instrument

In addtion tothe earlier explanation in Section 4.9.4.1.2, factor analysis is an appropriate method
for this study as it has been designed based on the underlying constructs that are expected to produ
scores on the observed ite(sbachnick and Fidell, 2013, p.6400 sart with factor analysis, it is
beneficial to scrutinise the reliability of the scdleield, 2013 followed by examining the
dimensionality of the instruments by factor analysing the perceived level of integration scores on the
38 items. Examination of the correlation matrix found that the galfi6.3 and above are spread out

in the matrix (refeto Appendix N. The value of KaiseMayer-Olkin was 0.928 and the value of
Bartlettds Test of Sp h e r i, supporting thee factotaldlity ofsthea t i

correlation matrix.

In line with the purpose of this analysisfabachnick and Fidell (2013juggest that Principle
Components Analysis (PCA) is an appriate solution in reducing a large number of items down to

a smaller number of components. To allow the factors to be correlated as well as to check the degre
of correlation between the factgiBallant, 2019 Direct Oblimin (oblique rotation) approaefas
selectedUsing this approach also facilitates the interpretation of the results. There @gduteria

usel to decidewhether or not to discard the item(s) in the analygisach component compsas

fewer than three itemgPallant, 201p and/or (ii) the factor loading values less than 0.4Field,

2013. This process is repeated until a clear factor pattern apapdrfulfils the above twq2)

criteria.
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In the first trial a clear pattern of seng7) components with the rotation converged in 26 iterations
was obtainedComp5is the only item in component 7, indigag that this item is irrelevant and
thereforeit was deleted from the data set before the oblique rotation anatysieran Thereare

now 37 items remaining.

Second trial output: The pattern matrix now consisted of(&xcomponents with the rotation
converged in 16 iterations. There are fGritems MgtT4, Sustl, StrR2 and MgtT Whichhavea
loading valueof less than 0.4. Aa result, these itemsere deletal before reran the oblique rotation

analysis. There are now 33 items remaining.

Third trial output: The resulting pattern matrix now contained fB)ecomponents with the rotation
converged imine(9) iterations. There arthreq3) itemswith aloading valueof less than 0.4 (Sust4,
StrvV5 and DevSl). These items were deleted from the data set before reran the oblique rotatio

analysis. There are now 30 items remaining.

Fourth trial outputThe resulting pattern matrix navontainedive (5) components with the rotation

converged in 17 iteration¥able6.10 shows the summary of the cycle of the factor analysis.

Table6.10 Summary of the cycle of thadtor analysis

Trial (@) (b) (a-b) No. of
cycle Initial items  Item(s) dropped Code of dropped iten  Items remaining components Iterations
1t 38 1 Comp5 37 7 26
2nd 37 4 MgtT4, Sustl, 33 6 16
StrR2, MgtT1
3rd 33 3 Sust4, StrR5, 30 5 9
DevS1
4th 30 - - 30 5 17

Source: Selstudy

After four (4) trials, a clear factor pattern containing five (5) components and 30aggmesiredT he
cumulative percentage of variance explained by thosg3iveomponents is 68.41 per centhich
indicates the majontof the variance within this set of dafieable6.11 shows the factor loading of

the items on the components.
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Table6.11 Pattern matrix of fivg¢5) components

Componeh
Iltems Code 1 2 3 4 5
1. Willingness to learn from others (openness to ideas) KnowM4 .926
2. Willingness to share information with others KnowM3 .834
3. Having comprehensive facilities maintenance records KnowM5 .798
4. Commitment to training on operatidrespects during handirgver phase KnowM1 .781
5. Proactive in ensuring end usésatisfaction Strv4 725
6. Having a good rapport with client StrR1 .609 371
7. Actively collaborate with users during handinger period Strve .606
8. Ability to give clear instructions to others in the project team Comp4 .539 .376
9. Having mechanism to communicate with end users about their requirements at all stages MgtT5 507
10. Proactive in managing design changes KnowM2 440 .350
11. Ability to anticipate the operational consequences of design and construction decision Comp6 410
12. Having adequate knowledge about construction phases Comp2 .924
13. Having adequate knowledge in construction procurement Comp3 .869
14. Ability to champion lea construction practice Comp7 .581
15. Involve in selection of construction materials/equipment Sust3 .553
16. Having adequate experience in building maintenance Compl .502
17. Ability to implement POE POE1 -.878
18. Ability to lead in handling?OE database development POE2 -.871
19. Ability to balance the positive and the negative criticism in the POE reports POE3 -.816
20. Ability to transfer POE outcomes in a project to briefing stage of other project POE4 -.726
21. Having a seat at able in higher management level StrR4 .705
22. Ability to apply Computerised Aided Facilities Management (CAFM) MgtT3 .648
23. Having trust from other professionals StrR3 572
24. Ability to apply Building Information Modelling (BIM) MgtT2 .525
25. Ability to present service level agreement of FM operations at design stage Strv8 522
26. Willing to anticipate operational issues in PPP project development DevS2 AT7 .396
27. Ability to take lead in mobile flexible working patterns Sust2 424 -.393
28. Take a leadership role in the client organisation as an advisor Strv3 -.728
29. Getinvolved in briefing stage Strv2 -.700
30 Understand userds organisational strateg StrVvl .324 -.408
Eigenvalues 14.538 1.999 1.632 1.265 1.089
Percentage of varianc: 48.461 6.662 5.438 4.218 3.631
Cumulative percentagt 48.461 55.123 60.561 64.780 68.410
Cronbach'dAlpha 0.936 0.833 0.925 0.864 0.840

Source: Selktudy
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6.2.2.1 Quantify the validity

Validity of instrument is an important procedure ine@<h it builds confidenceor the researcher

and the readers with tmesearcHindings. There are three types of validity measurement warieh
broadly discussed ithe statistics field. They are content validity, criterion validity and construct
validit y . Based on reliability analysis, it was
of the eight(8) constructs is highwhich suppou the validity of the scale of the instrument. This
section will explain the level of content validity bdsen the instrument development process,
whereas the results obtained from statistical procedures will justify the level of criterion validity and

construct validity.

Content validity relatego test quality in which the credibility of the stibemesis measured.
Judgemental methods is one of the procedures where professionals in the field are asked t
subjectively evaluate the soundness of the-themes(Sireci, 1998 Yaghmaie, 2008 In this
research, the suihemes extracted from trustworthy sources (reféfable 3.1) were brought to
profesgonalswho are consideretb be expertin FM andthe property development industry. They
were interviewed to give subjective judgement priorthorough qualitative analysibeing

conductedThis providel sufficient evidence of good content validity.

Criterion validity concerns the relationship between scale scores and measurable ¢Rtdiam,

2010, p. 7. The correlation value of each item can be used to determine the level of criterion validity.
Examination offable6.12andTale 6.13found that a large number of correlation valaee greater

than 0.3this indicates adequate criterion validiBubioet al, 2003.

Construct validity is a fundamental property in the research procesds thiactly associated with

the instrument in measuring its ability to achid¢ive initial intention ® what to measur@Churchill

Jr, 1979. Construct validity can be measured by investigating its relationship ceitkiergent
validity and discriminant validityPallant, 2010, p.)7 Convergent validy refers to a higher degree

of correlation value between items in the same congBacjozzi, 198). Fornell and Larcker (1981)
suggest that convergent validity is directly proportionalh® torrelation values. The larger the
correlation value between items in the same construct (more than 0.30) indicates that the convergel
validity is high. In contrast, discriminant validity suggests a lower level of correlation value between
items from dfferent construct (Bagozzi, 198} As a rule of thumb, discriminant validity shoudd

lower than convergent validity. An overall examinatioffable6.12andTable 6.13found that there

are situatios where the former is higher than the latter, which leads to a comparison between the
average value of convergent validity and discriminant validity. The results show that the value of
convergent validity is higher than discriminant appraigdlich indicates that the construct validity

of the scale is satisfactory.
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Table6.12: Correlation matrix of 30 items

Component 1

Comp 2

Component4  Comp

Com

3

5

KnowM4
KnowM3
KnowM5
KnowM1
Strv4
StrR1
Strvé
Comp4
MgtT5
KnowM2
Comp6
Comp2
Comp3
Comp7
Sust3
Compl
POE1
POE2
POE3
POE4
StrR4
MgtT3
StrR3
MgtT2
Strv8
DevS2
Sust2
Strv3
Strv2
Strv1

Convergent
Validity
Discriminant
Validity

KnowM4 KnowM3 KnowM5 KnowM1

1.000
.825
.587
.662
733
.673
.644
.610
.603
575
463
.162
.288
.359
.329
.281
444
.333
.480
.515
.338
425
.538
.532
420
.343
431
416
433
.603

0.637

0.404

1.000
.623
.696
716
.667
.674
.672
.620
.658
527
.286
.347
430
448
372
496
.382
521
.587
461
.387
.551
.563
542
.353
453
AT72
.505
.620

0.668

0.462

1.000
.663
.630
.568
.583
443
.532
.536
.342
.251
.327
.310
415
.344
463
432
467
415
.303
.367
.393
.365
.366
.287
.325
.397
438
.388

0.551

0.371

1.000
.683
574
671
521
.605
.653
.A88
.304
.325
.373
466
A17
.539
491
.533
.549
.332
.397
.509
.514
487
409
403
.352
471
.565

0.621

0.444

Component 1

Strv4

1.000
.638
124
.621
.680
.506
AT7
.209
.249
.338
.356
428
.540
483
.526
.508
402
476
.505
531
.548
.295
464
.533
572
.644

0.641

0.453

StrR1

1.000
.602
.544
.544
.566
450
.323

.399
451
408
418
.378

410
.530
460
.623
.530
.534
.343
.515
.510
AT79
.555

0.583

0.450

Strvé  Comp4

1.000
.525
.605
.567
.508
.309
.239
.389
452
.382
.548
512
.549
.567
.458
445
.625
.523
574
.351
426
442
.515
573

0.610

0.467

1.000
.553
501
.605
429
454
.543
416
.460
.365
.379
470
495
A28
.324
462
.514
519
.347
.392
527
.518
.553

0.568

0.452

MgtT5 KnowM2

1.000
577
.485
.203
274
.466
.376
.396
.560
.460
.489
.587
.361
.502
.483
.595
.553
.297
423
.507
.510
.616

0.580

0.456

1.000
.482
471
.456
A74
.584
431
.558
462
.549
.619
405
.367
571
611
.539
.409
424
.519
.563
469

0.571

0.499

Comp6

1.000
.353
.348
.381
405
430
.397
.370
.395
AT76
444
274
423
431
521
.340
.263
.398
406
.A87

0.483

0.397

Comp2

1.000
.690
.549
.536
571
.325
.346
.357
.387
315
.260
.369
.406
401
311
.303
.310
.360
.261

0.586

0.321

Comp3

1.000
.522
460
439
272
.363
.363
.346
.280
.266
.333
.333
.364
312
.319
.316
.353
.251

0.528

0.323

Component 2
Comp7

1.000
511
.385
441
424
420
AT76
.301
.328
413
.552
.468
.360
454
.383
407
416

0.492

0.412

Sust3 Compl

1.000
422
.397
.370
456
453
.368
.352
445
.544
.553
407
430
402
434
401

0.482

0.428

1.000
463
451
.367
454
.293
.383
435
.398
.489
.356
.251
427
.398
494

0.454

0.400
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Tabe 6.13: Correlation matrix of 30 items (continued)

Component 3 Component 4 Component 5
POE1 POE2 POE3 POE4 StrR4  MgtT3 StrR3  MgtT2 Strv8  DevS2 Sust2 Strv3 Strv2 Strvi
KnowM4
KnowM3
o KnowM5
= KnowM1
2 strv4
8 StrR1
E Stve
O Comp4
MgtT5
KnowM2
Comp6
N Comp2
o ComB
g Comp7
O Sust3
Compl
o POE1 1.000
€ ., POE2 .785 1.000
8~ POE3 767 754 1.000
POE4 771 .661 .800 1.000
< StrR4 315 .279 .346 427 1.000
2 MgtT3 .498 427 495 416 479 1.000
2 StrR3 491 432 .498 .540 .595 .496 1.000
8  MgtT2 .595 .513 .506 .585 428 .621 .587 1.000
g Strv8 .562 484 491 .637 .564 .458 .579 .667 1.000
O DevS2 .405 449 .408 442 .303 .355 423 .500 499 1.000
Sust2 .367 .337 449 490 443 418 481 .480 A7l .323 1.000
c Strv3 .308 .327 .347 414 519 .299 447 412 .500 .202 .558 1.000
8w Strv2 442 .400 470 .569 431 .278 .458 .458 437 .185 .504 .694 1.000
StivV1 517 .396 423 .538 474 .388 .560 .582 .601 .337 471 .567 .648 1.000
Convergent
Validity 0.775 0.733 0.774 0.744 0.469 0.472 0.527 0.547 0.540 0.401 0.436 0.630 0.671 0.607
Discriminant

Validity 0.451 0.411 0.452 0.496 0.383 0.383 0.483 0.504 0.5 0.346 0.411 0.417 0.444 0.488

Source: Selktudy
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6.2.2.2 Restructuring of the constructs and items

An examination of the content of each component as shoivahile6.11 suggests that component

2, 3 and 5 have good commonalisadng the researcher to retain the original name of the construct
and its definition. As a result, Component 2 was named Compet&uregpnent 3 PogDccupancy
Evaluation andComponent 5 was named Strategic Value. Component 1 demonstrates the
combination ofll items thatwere extracted from different constrigctin which they have a
commonality with the role of knowledge sharing and willingnessaimlaew knowledge. Therefore,

it was decidel to name Component 4s Knowledge Managemenffter assessingachitem in
Component 4, therwas a need for FM to have the ability to make the most of resources in order to

influence the decisiomaker in the organisations. Hence, componemag labelled a®rganisation.

Table6.14: Label of the items and concise definition for the constructs

Construct / items Code
Knowledge Managementi FM having willingness to learn, share and trans!
knowledge

1. Willingness to learn from others (openness to ideas) KnowM4

2. Willingness b share information with others KnowM3

3. Having comprehensive facilities maintenance records KnowM5

4. Commitment to training on operational aspects during haroleg phase KnowM1

5. Proactive in ensuring end usésstisfaction Strv4

6. Having a good rappontith client StrR1

7. Actively collaborate with users during handiager period Strve

8. Ability to give clear instructions to others in the project team Comp4

9. Having mechanism to communicate with end users about their requirements at all MgtT5

10. Proative in managing design changes KnowM2

11. Ability to anticipate the operational consequences of design and construction decis Comp6

Competenced FM having possession of required individual skills and knowledge

12. Having adequate knowledge about camsion phases Comp2
13. Having adequate knowledge in construction procurement Comp3
14. Ability to champion lean construction practice Comp7
15. Involved in selection of construction materials/equipment Sust3

16. Having adequate experience in building maintenance Comp1l

PostOccupancy Evaluationi FM being able to exploit POE results to optimise buildi

performance
17. Ability to implement POE POE 1
18. Ability to lead in handling POE database development POE 2
19. Ability to balance the positive and the negative dstitin the POE reports POE 3
20. Ability to transfer POE outcomes in a project to briefing stage of other project POE 4
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Organisationi FM havingtheability to make the most of resourcender to influence
the decisiormaker

21. Having a seat at a tabin higher management level StrR4
22. Ability to apply Computerised Aided Facilities Management (CAFM) MgtT3
23. Having trust from other professionals StrR3
24. Ability to apply Building Information Modelling (BIM) MgtT2
25. Ability to present service level agreemet-M operations at design stage Strv8
26. Willing to anticipate operational issues in PPP project development DevS2
27. Ability to take lead in mobile flexible working patterns Sust2

Strategic Valuei FM havingthe ability to demonstrate strategic valuedamiqueness

28. Take a leadership role in the client organisation as an advisor Strv3
29. Get involved in briefing stage Strv2
30 Understand userés organisational str asStVvl

Source: Selktudy

6.2.3  Analysis for relationships of construct

The combination of itemresuling from factor analysis is referreid asa coastrucbin order to
differentiateit from the termé&omponeniin the factor analysis process. The descriptive analysis
begirs with assessing for normality in order to classify whether thepawaméric or parametric
technique is appropriate. The dependent variables data uskedkfor normality is in the form of
Perceived level of integration (PLOI). The resulttioé Kolmogorov+Smirnov statistic reveala
significant value (sig. value 0.00), suppsting violation of the assumption of normality. The
assessment shows the result is in respéciinearity and homoscedasticity. Therefore, hon

parametric techniques are expected to dominate in a subsequent statistical analysis.
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6.2.3.1 Test for Hypothesis 1To determine the relationship between perceived
importance of FM to be considered and the extent to which the FM could
integrate effectively ito the property development process

Correlation Analysis: To assess the relationship between each constructaeiped importance
and the perceived level of integratidhere are twd@2) possibilities in which the hypothesis can be
categorised in terms of null hypothesig)End alternative hypothesis {}

Null hypothesis (b): There is no relationship betwedretperceived importance of FM
to be considered and the extent to which the FM could integrate effectively in the

development process

Alternative hypothesis @t There is relationship between the perceived importance of
FM to be considered and the extémtwhich the FM could integrate effectively in the

development process

Using Spearmandés r ho cisshowrihTabteb.16 which expldipthatials , t
of the constructs are in positive correlation. Howetrer attention is giveim the shaded areahich
represents the relationship of the constructs between perceived importance (Pl) and perceived leve
of integration (PLOI). Within the same construttvasidentified that the correlation valug)(is
between minimum 0.527 and maximum 0.633; hence, the strength of the relationships within the
same construct fall under moderédancey and Reidy, 20} With high significarce (p < 0.01) On

top of that, the crossonstruct relationshigbetween Pl and PLOI are between weak and moderate
with high significare (p < 0.01). Only Knowledge Management laseakbut highly significant
relationship with Competence € 0.191,p = 0.017 < 0.05). It is proven that there is relationship
between the two measurdisereforethenull hypothesis (k) is rejected.

The relationship between constructs within perceived level of integration is categorised as positively
moderatewith high significare (} > 0.40,p < 0.01). Unlike the relationship of constructs within
perceived importance, the relationship here falls between positively weak and moderate with high

significarce (0.1 <} < 0.6,p< 0.01).
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Table6.15: Correlation between perceived importance and perceived level of integration of all constructs

Perceived level of integration Perceived importance
Knowledge Strategic, Knowledge Strategic
Mgt. Competence POE Organisation Value Mgt. Competence POE  Organisation Value

Knowledge Mgt. 1.000 J
S Sig.

T Competence 527" 1.000 J
5 .000 Sig.

3 ® POE .699" 517 1.000 J
2 g .000 .000 Sig.

8E Organisation 740° 571" 637" 1.000 '
e .000 .000 .000 Sig.

Strategic Value .683" 467" 510" .623" 1.000 J
.000 .000 .000 .000 Sig.

g Knowledge Mgt. 547" 3127 .3517 513" .369" 1.000 }
< .000 .000 .000 .000 .000 Sig.

£ Competence 191 .619" 275" .298" 225" 319" 1.000 Il
e .017 .000 .001 .000 .005 .000 Sig.

E POE 441" .318" .568" 410" 278" .525" .344" 1.000 !
® .000 .000 .000 .000 .000 .000 .000 Sig.

Z Organisation 374 .362" 297" .633" .339" .618" .399 487 1.000 }
g .000 .000 .000 .000 .000 .000 .000 .000 Sig.

a Strategic Value .343" .236" 2417 .345 527" .560" .281" .385" 519" 1.000 }
.000 .003 .002 .000 .000 .000 .000 .000 .000 Sig.

**_Correlation is significant at the 0.01 levet{@led)
*, Correlation is significant at the 0.05 levelt@led)

Source: Selstudy
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6.2.4  Zooming in on each itemi Test for Hypothesis2: To determine the difference
between the level of involvemerin the development stages in terms of perceived
importance and perceived level of integration for each item

The next step is to determine the differences between the level of involvement in the development
stages in terms of perceived importance and parddevel of integrationn all of the 30 itemsTo
determine the difference between the level of involvement in the development stages in terms of
perceived importance and perceived level of integration for eachthene are two (2) possibilities

in which the hypothesis can be categorised in terms of null hypothgksengHalternative hypothesis

(Ho).

Null hypothesis (b): There is no differencbetween the level of involvement in the
development stages in terms of perceived importance and pertmieedf integration

for each item

Alternative hypothesis @ There is difference between the level of involvement in the
development stages in terms of perceived importance and perceived level of integration

for each item

240 oneway MANOVA tests wergerformed for eaciem in all stages of the development
process. The hypothesis test results are as shoWabie6.16.

Table6.16 Hypothesis test resslfrom oneway MANOVA to investigate the difference between
the level of involvement in the development stages in terms of perceived importance and perceived

level of integration for each item

Null hypothesis  Alternative hypothesis

Construct Code Items DV \% (Ho) (Hy)
Knowledge KnowM4 1. Willingnessto learn Pl Stage 0 Accept Reject
Management from others PLOI Stage 1 Accept Reject
(FM having (openness to idea) Stage 2 Accept Reject
willingness to learn, Stage 3 Accept Reject
share and transfer Stage 4 Accept Reject
knowledge) Stage 5 Accept Reject
Stage 6 Accept Reject

Stage 7 Accept Reject

KnowM3 2. Willingness to share Pl Stage 0 Accept Reject

information with PLOI Stage 1 Accept Reject

others Stage 2 Accept Reject

Stage 3 Accept Reject

Stage 4 Accept Reject

Stage 5 Accept Reject

Stage 6 Accept Reject

Stage 7 Accept Reject

KnowM5 3. Having Pl Stage 0 Accept Reject

comprehensive PLOI Stage 1 Accept Reject

facilities maintenance Stage 2 Accept Reject

records Stage 3 Accept Reject
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Null hypothesis  Alternative hypothesis

Construct Code Items DV \Y) (Ho) (Hy)
Stage 4 Accept Reject

Stage 5 Reject Accept

Stage 6 Accept Reject

Stage 7 Accept Reject

KnowM1 4. Commitment to PI Stage 0 Accept Reject
training on PLOI Stagel Accept Reject

operational aspects Stage 2 Accept Reject

during handingpver Stage 3 Accept Reject

phase Stage 4 Accept Reject

Stage 5 Accept Reject

Stage 6 Accept Reject

Stage 7 Accept Reject

Strv4 5. Proactive in ensuring Pl Stage 0 Accept Reject
end users PLOI Stage 1 Accept Reject

satisfaction Stage 2 Accept Reject

Stage 3 Accept Reject

Stage 4 Accept Reject

Stage 5 Accept Reject

Stage 6 Accept Reject

Stage 7 Accept Reject

StrR1 6. Having a good PI Stage 0 Accept Rgect
rapport with client PLOI Stage 1 Accept Reject

Stage 2 Reject Accept

Stage 3 Reject Accept

Stage 4 Reject Accept

Stage 5 Accept Reject

Stage 6 Accept Reject

Stage 7 Accept Reject

Strveé 7. Actively collaborate Pl Stage 0 Accept Reject
with users during PLOI Stage 1 Accept Reject

handingover period Stage 2 Accept Reject

Stage 3 Accept Reject

Stage 4 Accept Reject

Stage 5 Accept Reject

Stage 6 Accept Reject

Stage 7 Accept Reject

Comp4 8. Ability to give clear PI Stage 0 Accept Reject
instructions to others PLOI Stage 1 Accept Reject

in the project team Stage 2 Accept Reject

Stage 3 Accept Reject

Stage 4 Accept Reject

Stage 5 Accept Reject

Stage 6 Accept Reject

Stage 7 Accept Reject

MgtT5 9. Having mechanismtc Pl Stage 0 Accept Reject
communicate with PLOI Stage 1 Accept Reject

end users about their Stage 2 Accept Reject

requirements at all Stage 3 Accept Reject

stages Stage 4 Reject Accept

Stage 5 Accept Reject

Stage 6 Accept Reject

Stage 7 Accept Reject

KnowM2 10.Proactive in Pl Stage 0 Accept Reject
managing design PLOI Stage 1 Accept Reject

changes Stage 2 Accept Reject

Stage 3 Accept Reject

Stage 4 Accept Reject

Stageb Accept Reject

Stage 6 Accept Reject

Stage 7 Accept Reject

Comp6 11.Ability to anticipate Pl Stage 0 Accept Reject
the operational PLOI Stage 1 Accept Reject
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Construct

Competence

(FM having
possession of
required individual
skills and
knowledge)

Postoccupancy
evaluation

(FM being able to
exploit POE results
to optimise building
performance)

Code

Comp2

Comp3

Comp7

Sust3

Comp1l

POE1

POE2

Items
consequences of
design and
construction decision

12.Having adequate
knowledge about
constructio phases

13.Having adequate
knowledge in
construction
procurement

14.Ability to champion
lean construction
practice

15.Involved in selection
of construction
materials/equipment

16.Having adequate
experience in
building maintenance

17.Ability to implement
POE

18.Ability to lead in
handling POE
database developmer

DV

Pl
PLOI

Pl
PLOI

Pl
PLOI

Pl
PLOI

Pl
PLOI

P
PLOI

Pl
PLOI
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v
Stage 2
Stege 3
Stage 4
Stage 5
Stage 6
Stage 7
Stage 0
Stage 1
Stage 2
Stage 3
Stage 4
Stage 5
Stage 6
Stage 7
Stage O
Stage 1
Stage 2
Stage 3
Stage 4
Stage 5
Stage 6
Stage 7
Stage 0
Stage 1
Stage 2
Stage 3
Stage 4
Stage 5
Stage 6
Stage 7
Stage 0
Stage 1
Stage 2
Stage 3
Stage 4
Stage 5
Stageb
Stage 7
Stage 0
Stage 1
Stage 2
Stage 3
Stage 4
Stage 5
Stage 6
Stage 7
Stage 0
Stage 1
Stage 2
Stage 3
Stage 4
Stage 5
Stage 6
Stage 7
Stage 0
Stag 1
Stage 2
Stage 3
Stage 4
Stage 5
Stage 6
Stage 7

Null hypothesis
(Ho)
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Reject
Reject
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Reject
Accept
Reject
Accept
Accept
Reject
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Reject
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept
Accept

Alternative hypothesis
(Ha)
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Accept
Accept
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Accept
Reject
Accept
Reject
Reject
Accept
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Accept
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
Reject
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Null hypothesis  Alternative hypothesis

Construct Code Items DV \Y (Ho) (Hy)
POE3 19.Ability to balance the Pl Stage 0 Accept Reject
positive and the PLOI Stage 1 Accept Reject

negative criticism in Stage 2 Accept Reject

the PCE reports Stage 3 Accept Reject

Stage 4 Accept Reject

Stage 5 Accept Reject

Stage 6 Accept Reject

Stage 7 Accept Reject

POE4 20.Ability to transfer PI Stage 0 Accept Reject
POE outcomesina PLOI Stage 1 Accept Reject

project to briefing Stage 2 Accept Reject

stage of other project Stage 3 Accept Reject

Stage 4 Reject Accept

Stage 5 Accept Reject

Stage 6 Accept Reject

Stage 7 Accept Reject

Organisation StrR4 21.Having a seat at a PI Stage 0 Accept Reject
(FM having trust to table in higher PLOI Stage 1 Accept Reject
work with others management level Stage 2 Accept Reject
effectively at all Stage 3 Reject Accept
levels) Stage 4 Accept Reject
Stage 5 Accept Reject

Stage 6 Accept Reject

Stage 7 Accept Reject

MgtT3 22.Ability to apply PI Stage 0 Accept Reject
Computerised Aided PLOI Stage 1 Accept Reject

Facilities Stage 2 Accept Reject

Management Stage 3 Accept Reject

(CAFM) Stage 4 Reject Accept

Stage 5 Reject Accept

Stage 6 Accept Reject

Stage 7 Accept Reject

StrR3 23.Having trust from PI Stage 0 Reject Accept
other professionals ~ PLOI Stage 1 Accept Rejed

Stage 2 Accept Reject

Stage 3 Accept Reject

Stage 4 Accept Reject

Stage 5 Accept Reject

Stage 6 Reject Accept

Stage 7 Accept Reject

MgtT2 24.Ability to apply Pl Stage 0 Accept Reject
Building Information  PLOI Stage 1 Reject Accept

Modelling (BIM) Stage 2 Accept Reject

Stage 3 Accept Reject

Stage 4 Reject Accept

Stage 5 Accept Reject

Stage 6 Accept Reject

Stage 7 Accept Reject

Strv8 25.Ability to present Pl Stage 0 Accept Reject
service level PLOI Stage 1 Accept Reject

agreement of FM Stage 2 Accept Reject

operation adesign Stage 3 Accept Reject

stage Stage 4 Accept Reject

Stage 5 Accept Reject

Stage 6 Accept Reject

Stage 7 Accept Reject

DevS2 26.Willing to antcipate Pl Stage 0 Accept Reject
operational issues in  PLOI Stage 1 Accept Reject

PPP project Stage 2 Accept Reject

development Stage 3 Accept Reject

Stage 4 Accept Reject

Stage 5 Accept Reject
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Null hypothesis  Alternative hypothesis

Construct Code Iltems DV vV (Ho) (Hy)
Stage 6 Accept Reject
Stage 7 Accept Reject
Sust2 27.Ability to take lead in Pl Stage 0 Accept Reject
mobile flexible PLOI Stage 1 Accept Reject
working patterns Stage 2 Accept Reject
Stage 3 Accept Reject
Stage 4 Reject Accept
Stage 5 Accept Reject
Stage 6 Reject Accept
Stage 7 Accept Reject
Strategic value Strv3 28.Get involved in PI Stage 0 Reject Accept
(FM having the briefing stage PLOI Stage 1 Accept Reject
ability to Stage 2 Accept Reject
demonstrate Stage 3 Accept Reject
strategic value and Stage 4 Accept Reject
uniqueness) Stage 5 Accept Reject
Stage 6 Accept Reject
Stage 7 Accept Reject
Strv2 29.Ability to apply PI Stage 0 Accept Reject
Computerised Aided PLOI Stage 1 Accept Reject
Facilities Stage 2 Accept Reject
Management Stage 3 Accept Reject
(CAFM) Stage 4 Accept Reject
Stage 5 Accept Reject
Stage 6 Accept Reject
Stage 7 Accept Reject
Strv1 30.Understand user's PI Stage 0 Accept Reject
organisational PLOI Stage 1 Accept Reject
strategy Stage 2 Accept Reject
Stage 3 Accept Reject
Stage 4 Reject Accept
Stage 5 Reject Accept
Stage 6 Accept Reject
Stage 7 Accept Reject
Note:

Pl is perceived importance
PLOI is perceived level of integration

Source: Selkstudy

The oneway MANOVA was performed to investigate the difference between the level of
involvement in the development stages in terms of perceived importance and perceived level of
integration in all items. The results of the test amsented in Appendix P. The statement of the

results of each item is explained in accordance with the stages of the development process, as follow
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6.2.4.1 Stage OStrategic Definition

Item: 13. Having adequate knowledge in construction procurement
Code: Comp3
Construct: Competence

Preliminary assumption conducted revealed thatidategatively skewed as assessed by descriptive
statistics analysis and no multicollinearity (r = 0.54%; 0.05)(Pallant, 2010, p. 290 abachnick
and Fidell, 2013, p. 90Univariate and multivariate outliers are present as assessed by boxplot and
Mahalanobis distance & 0.001) respectively. The number of respondents who had score that exceed
the critical value of 13.82 is low; therefore, further analysiegiredas oneway MANOVA is
fairly robust to sucla condition (Pallant, 2010, p. 288). There were linear relationships as assessed
by scatter plot. The-v al ue of B o x 0 §covareaisceé matri€es ie greaterl thart 00010
which indicates that the assumption of homogeneity of vari@ogariance matrices is satisfied.
There was statistically significant difference between the level of involvement of professionals in
Stage 0 on theombined dependent variableg2, 150) = 6.524p= 0. 0 2 s = W\420, padid

2 = 0.080. Using a Bonferroni adjusted alpha level of 0.025, perceived importance hasl reach
statistical significancef (1, 151) = 10.019 = 0.002, partiati? = 0.0&. An inspection of the mean
scores indicated that professionals who have working experience in Stage 0 reported slightly highe
levels of perceived importanc@ € 3.56,0 = 0.887) than professionals who have no working
experience in Stage i € 3.11,0 = 0.873).

The output of oneavay MANOVA statistics for Comp3 of Stage 0 is shown respectivelyTable
6.17.

Table6.17 The output of statistical analysis for Comp3 of Stage 0

Descrptive Statistics

InvolvementStageO Mean Std. Deviation N
Comp3PI Yes 3.56 .887 68
No 3.11 .873 85
Total 331 .905 153
Comp3PLOI Yes 3.21 1.059 68
No 3.19 .809 85
Total 3.20 .925 153

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
Comp3PI .755 1 151 .386
Comp3PLOI 5.387 1 151 .022

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept + InvolvementStage0
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Box's Test oEquality of Covariance Matricés

Box's M 5.805
F 1.907
dfl 3
df2 6590421.980
Sig. .126

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage0

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStageQ Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.946
.054

17402
17.402
.080
.920
.087
.087

a. Design: Intercept + InvolvementStage0

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model Comp3PI
Comp3PLOI
Intercept Comp3PI
Comp3PLOI
InvolvementStage0  Comp3PI
Comp3PLOI
Error Comp3PI
Comp3PLOI
Total Comp3PI
Comp3PLOI
Corrected Total Comp3PI
Comp3PLOI

Type Il Sum of
Squares
7.750
012
1678.025
1544.535
7.750
.012
116.812
130.106
1798.000
1693.000
124.562
130.118

a. R Squared = .062 (Adjusted R Squared = .056)
b. R Squared = .000 (Adjusted R Squared87)

F
1305.130b
1305.130b
1305.130b
1305.130b

6.524b
6.524b
6.524b
6.524b

df

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
7.750

.012
1678.025
1544.535
7.750

.012

774

.862

Error df
150.000
150.000
150.000
150.000
150.000
150.000
150.000
150.000

F
10.019
.014
2169.146
1792.576
10.019
.014

Sig.

.000
.000
.000
.000
.002
.002
.002
.002

Sig.

.002
.907
.000
.000

.002
.907

Partial Eta
Squared
.946

.946

.946

.946

.080

.080

.080

.080

Partial Eta
Squared
.062

.000

.935

.922

.062

.000

Source: Selkstudy
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Item: 16. Having adequate experience in building mainteaan
Code: Compl
Construct: Competence

Preliminary assumption conducted revealed thatidaegatively skewed as assessed by descriptive
statistics analysis and no multicollinearity (r = 0.48%,0.05). Univariate and multivariate outliers
are praent as assessed by boxplot Mahalanobis distance  0.001) respectively. The number
of respondents who had scetbat exceeed the critical value of 13.82 is low; therefore, further
analysis isequiredas oneway MANOVA is fairly robust to suchcondition (Pallant, 2010, p. 288).
Linearity assumption is violated as assessed by the scattemplioch caused power loss of the
procedure. Nevertheless, power is not a concern as the sample size of the study(Falame
2010; p. 208 Thepval ue of Boxo6s test of equality of
which indicates that the assumption of homogeneity of vari@ogariance matrices is satisfied.
There was statistically significant difference between the level of involvement of professionals in
Stage 0 on the combined dependent varidbl@s 150) =3.986p=0 . 0 2 1 , s Mi950kparidal

2 = 0.050. Using a Bonferroni adjusted alpha level of 0.025, none of the dependent vapiables (
0.025) reachd statistical significance. It can be concluded that there is no significant difference
between professionals who have wogkexperience anthosewho have no working experience in

Stage 0.
The output of onevay MANOVA statistic for Comp1 of Stage 0 is showrTiable6.18.

Table6.18 The output of statistal analysis for Compl of Stage 0

Descriptive Statistics

InvolvementStageO Mean Std. Deviation N
ComplPI Yes 4.50 .702 68
No 421 .846 85
Total 4.34 .796 153
ComplPLOI Yes 4.09 .989 68
No 4.19 779 85
Total 4.14 877 153

Levene'sTest of Equality of Error Variancés

Levene Statistic dfl df2 Sig.
Comp1PI 2.254 1 151 135
ComplPLOI 274 1 151 .601

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Interept + InvolvementStage0
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Chapter Six

Box's Test of Equality of Covariance Matriges

Box's M 8.131
F 2.671
dfl 3
df2 6590421.980
Sig. .046

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage0

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStageQ Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.975
.025

38.444
38.444
.050
.950
.053
.053

a. Design: Intercept + InvolvementStage0

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model Comp1lPI
ComplPLOI
Intercept ComplPI
ComplPLOI
InvolvementStage0  Comp1PI
ComplPLOI
Error ComplPI
ComplPLOI
Total Comp1lPI
ComplPLOI
Corrected Total ComplPI
ComplPLOI

Type Il Sum of
Squares
3.139
378
2867.139
2587776
3.139
.378
93.188
116.459
2978.000
2744.000
96.327
116.837

a. R Squared = .033 (Adjusted R Squared = .026)
b. R Squared = .003 (Adjusted R Squaredf3)

F
2883.30%
2883.30%
2883.30%
2883.30%

3.986
3.986
3.986
3.986

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
3.139

.378
2867.139
2587.776
3.139

.378

.617

771

Error df
150.000
150.000
150.000
150.000
150.000
150.000
150.000
150.000

F

5.086
.490
4645.843
3355.300
5.086
490

Sig.

.000
.000
.000
.000
.021
.021
.021
.021

Sig.

.026
485
.000
.000
.026
485

Partial Eta
Squared
.975

.975

.975

.975

.050

.050

.050

.050

Partial Eta
Squared
.033

.003

.969

.957

.033

.003

Source: Selkstudy
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Item: 23. Having trussfrom other professionals
Code: StrR3
Construct: Organisation

Preliminary assumption conducted revealed thatidaegatively skewed as assessed by descriptive
statistics analysis and no multicollinearity (r = 0.32%,0.05). Univariate and miiNariate outliers
are present as assessed by boxplotMalaalanobis distance  0.001) respectively. The number
of respondents who had scetbat exceeed the critical value of 13.82 iBw; therefore, further
analysis is required as omay MANOVA is fairly robust to such a conditi¢Rallant, 2010, p. 288
Linearity assumptioris violated as assessed by the scatter plot, which caused power loss of the
procedure. Nevertheless, power is not a concern as the sample size of the study(Falame
2010; p. 208 Thepval ue of Boxo6s test of equality of
which indicates that the assumption of homogeneity of variamea&iance matrices isatisfied.
There was statistically significant difference between the level of involvement of professionals in
Stage 0 on the combined dependent varidbl@s 150) =3.307p= 0 . 0 3 9s,= 0948, |pdrtmld

2 =0.042. Using a Bonferroni adjusted alpha level of 0.025, none of the dependent vapiables (
0.025) reachd statistical significance. It can be concluded that there is no significant difference
between professionals who have wogkexperience anthosewho have no working experience in

Stage 0.
The output of onevay MANOVA statistic for StrR3 of Stage 0 is showriTiable6.19.

Table6.19 The output of statistal analysis for StrR3 of Stage 0

Descriptive Statistics

InvolvementStageO Mean Std. Deviation N
StrR3PI Yes 4.49 .635 68
No 4.24 .718 85
Total 4.35 .691 153
StrR3PLOI Yes 3.99 .954 68
No 4.09 .840 85
Total 4.05 .891 153

Levene'sTest of Equality of Error Variancés

Levene Statistic dfl df2 Sig.
StrR3PI .000 1 151 .993
StrR3PLOI .044 1 151 .834

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intergat + InvolvementStage0

204



Chapter Six

Box's Test of Equality of Covariance Matriges

Box's M 3.097
F 1.017
dfl 3
df2 6590421.980
Sig. .384

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage0

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStageQ Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.981
.019

51.376
51.376
.042
.958
.044
.044

a. Design: Intercept + InvolvementStage0

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model StrR3PI
StrR3PLOI
Intercept StrR3PI
StrR3PLOI
InvolvementStage0  StrR3PI
StrR3PLOI
Error StrR3PI
StrR3PLOI
Total StrR3PI
StrR3PLOI
Corrected Total StrR3PI
StrR3PLOI

Type Il Sum of
Squares
2.36F
A4P
2872.949
2466016
2.361
447
70.279
120.232
2963.000
262.000
72.641
120.680

a. R Squared = .033 (Adjusted R Squared = .026)
b. R Squared = .004 (Adjusted R Squaredf3)

F
3853.198
3853.198
3853.198
3853.198

3.307
3.307
3.307
3.307

df

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
2.361

447
2872.949
2466.016
2.361

447

465

.796

Error df
150.000
150.000
150.000
150.000
150.000
150.000
150.000
150.000

F

5.073
.562
6172.723
3097.073
5.073
.562

Sig.

.000
.000
.000
.000
.039
.039
.039
.039

Sig.

.026
.455
.000
.000
.026
455

Partial Eta
Squared
.981

.981

.981

.981

.042

.042

.042

.042

Partial Eta
Squared
.033

.004

.976

.954

.033

.004

Source: Selkstudy
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Item: 28. Having trussfrom other professionals
Code: Strv3
Construct: Strategic Value

Preliminary assumption conducted revealed thatidaegatively skewed as assessed by descriptive
statistics analysis and no multicollinearity (r = 0.325,0.05). Univariate anthultivariate outliers
are present as assessed by boxplotMalaalanobis distance  0.001) respectively. The number
of respondents who had scetbat exceeed the critical value of 13.82 iBw; therefore, further
analysis is requires as ea&y MANOVA is fairly robust to such a conditigRallant, 2010, p. 288
Linearity assumptin is violated as assessed by the scatter plot, which caused power loss of the
procedure. Nevertheless, power is not a concern as the sample size of the Isiugdy(Fallant,
2010; p. 208 Thepval ue of Boxo6s test of equality of
which indicates that the assumption of homogeneity of vagaogariance matrices is satisfied.
There was statistically significant difference between the level of involvement of professionals in
Stage 0 on the combined dependent varidbl@s 150) =3.15%= 0. 0 4 5s,= 0980, pdt&mld

2 = 0.040. Using a Bonferroni adjusted alpha level of 0.025, none of the dependent vapiables (
0.025) reachd statistical significance. It can be concluded that there is no significant difference
between professionals who have wogkexperience anthosewho have no working experience in
Stage 0.

The output of onevay MANOVA statistic for StrvV3 of Stage 0 is shownTiable6.20.

Table6.20 The output of statistal analysis for StrvV3 of Stage 0

Descriptive Statistics

InvolvementStageO Mean Std. Deviation N
Strv3PI Yes 4.13 .976 68
No 3.82 .902 85
Total 3.96 .945 153
StrvV3PLOI Yes 3.69 1.026 68
No 3.69 .845 85
Total 3.69 .927 153

Levene'sTest of Equality of Error Variancés

Levene Statistic dfl df2 Sig.
Strv3PI .016 1 151 .900
StrV3PLOI .817 1 151 .367

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Interept + InvolvementStage0
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Box's Test of Equality of Covariance Matriges

Box's M 5.396
F 1.772
dfl 3
df2 6590421.980
Sig. .150

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage0

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStageQ Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.955
.045

21.407
21.407
.040
.960
.042
.042

a. Design: Intercept + InvolvementStage0

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model StrV3PI
StrvV3PLOI
Intercept Strv3PI
StrvV3PLOI
InvolvementStage0  StrV3PI
Strv3PLOI
Error StrV3PI
Strv3PLOI
Total StrV3PI
Strv3PLOI
Corrected Total Strv3PI
Strv3PLOI

Type Il Sum of
Squares
3.603
.000°
2391.185
2060497
3.603
.000
132.162
130.562
2536.000
2217.000
135.765
130.562

a. R Squared = .027 (Adjusted R Squared = .020)
b. R Squared = .000 (Adjusted R Squared87)

F
1605.558
1605.558
1605.558
1605.558

3.159
3.159
3.159
3.159

df

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
3.603

.000
2391.185
2060.497
3.603

.000

.875

.865

Error df
150.000
150.000
150.000
150.000
150.000
150.000
150.000
150.000

F

4.117
.000
2732.022
2383.049
4.117
.000

Sig.

.000
.000
.000
.000
.045
.045
.045
.045

Sig.

.044
.985
.000
.000
.044
.985

Partial Eta
Squared
.955

.955

.955

.955

.040

.040

.040

.040

Partial Eta
Squared
.027

.000

.948

.940

.027

.000

Source: Selkstudy
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6.2.4.2 Stage 1Preparatn and Brief

Item: 24. Ability to apply Building Information Modelling (BIM)
Code: MgtT2
Construct: Organisation

Preliminary assumption conducted revealed thatidategatively skewed as assessed by descriptive
statistics analysis and no multigokarity was detected (r = 0.558< 0.05)(Pallant, 2010, p. 290
Tabachnick and Fidell, 2013, p.)9Qnivariate outliers are present as assessed by boxplot.arkere
no mulivariate outliers as observed throughhalanobis distancep & 0.001)procedure. Linearity
assumption is violated as assessed by the scatter plot, which caused power loss of the procedut
Nevertheless, power is not a concern as the sample size dfidiy@sstarge(Pallant, 2010; p. 208
Thepval ue of Box06s ararxde matides i® gieatar thant Oyo@hicHindicates/
that the assumption of homogeneity of varianoeariance matrices is satisfied. There was
statistically significant difference between the level of involvement of professionals in IStage
the comlined dependent variablég2, 150) =3.547= 0 . 0 3 1s,=0.9H5,|prtatf = 0.045.
Using a Bonferroni adjusted alpha level of 0.025, perceived importance hasd#aelstatistical
significance,F (1, 151) = 6.761p = 0.010, partia? = 0.043. An inspection of the mean scores
indicated that professionaisho have no working experience in Stage 1 reported slightly higher
levels of perceived importanc@ € 3.89,0 = 0.838) than professionals witm have working
experience in Stage 1 € 3.51,0 = 0.933).

The output of onevay MANOVA statistic for MgtT2 6 Stage 1 is shown ifiable6.21.

Table6.21 The output of statistical analysis for MgtT2 of Stage 1

Descriptive Statistics

InvolvementStagel Mean Std. Deviation N
MgtT2PI Yes 3.51 .933 82
No 3.89 .838 71
Total 3.69 .907 153
MgtT2PLOI Yes 3.28 .997 82
No 3.44 .982 71
Total 3.35 .990 153

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
MgtT2PI 1.680 1 151 197
MgtT2PLOI .015 1 151 .902

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept + InvolvementStagel
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Box's Test of Equality of Covariance Matriges

Box's M
F

dfl

df2

Sig.

4.654
1.529
3

12476370.505

.205

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStagel

Multivariate Test$

Effect

Intercept Pillai's Trace

Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStagel Pillai's Trace

Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.950
.050

18.993
18.993
.045
.955
.047
.047

a. Design: Intercept + InvolvementStagel

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model

Intercept
InvolvementStagel
Error

Total

Corrected Total

MgtT2PI
MgtT2PLOI
MgtT2PI
MgtT2PLOI
MgtT2PI
MgtT2PLOI
MgtT2PI
MgtT2PLOI
MgtT2PI
MgtT2PLOI
MgtT2PI
MgtT2PLOI

Type Il Sum of
Squares
5.355
.928
2083.472
1716.901
5.355
.928
119.586
148.014
2204.000
1869.000
124.941
148.941

a. R Squaed = .043 (Adjusted R Squared = .037)
b. R Squared = .006 (Adjusted R Squared = .000)

F
1424.459
1424.459
1424.459
1424.4%P

3.547
3.547
3.547
3.547

df

PR R R R R

151
151
153
153
152
152

Hypothesis @
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
5.355

.928
2083.472
1716.901
5.355

.928

792

.980

Error df
150.000
150.000
150.000
150.000
150.000
150.000
150.000
150.000

F

6.761
.946
2630.770
1751.543
6.761
.946

Sig.

.000
.000
.000
.000
.031
.031
.031
.031

Sig.

.010
.332
.000
.000
.010
.332

Partial Eta
Squared
.950

.950

.950

.950

.045

.045

.045

.045

Partial Eta
Squared
.043

.006

.946

921

.043

.006

Source: Selkstudy
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6.2.4.3 Stage 2Concept Design

Item: 6. Having a good rapport with client
Code: StrR1
Construct: Knowledge Management

Preliminary assuption conducted revealed that detaegatively skewed as assessed by descriptive
statistics analysis and no multicollinearity was detected (r = Ob5&).05)(Pallant, 2010, p. 290
Tabachnick and Fidell, 2013, p.)9W@nivariate and multivariate outliers are preserassessed by
boxplot andViahalanobis distancep(< 0.001) respectively. Linearity assumption is violated as
assessed by the scatter plot, which caused posgiof the procedure. Nevertheless, power is not a
concern as the sample size of the study is I@Pgélant, 2010; p. 208Thep-val ue of Bo x €
equality of covariance matrices is greater than 0.001, which indicates thasdbmption of
homogeneity of varianeeovariance matrices is satisfied. There was statistically signtfic
difference between the level of involvement of professionals in Stage 2 on the combined dependen
variablesF (2, 150) =4.589p= 0. 0 1 2s = 0W#2| darsiab®> = 0.058. Using a Bonferroni
adjusted alpha level of 0.025, perceived level of irttgn has rea@ddthe statistical significance,

F (1, 151) = 6.519p = 0.012, partiat?> = 0.041. An inspection of the mean scores indicated that
professionals who have no working experience in Stage 2 reported slightly higher levels of perceivec
level ofintegration (1 = 4.46,0 = 0.733) than professionals wHohave working experience in Stage

2 (1 =4.12,0 = 0.915).

The output of onevay MANOVA statistic for StrR1 of Stage 2 is showriliable6.22.

Table6.22 The output of statistical analysis for StrR1 of Stage 2

Descriptive Statistics

InvolvementStage2 Mean Std. Deviation N
StrR1PI Yes 4.57 .640 75
No 451 .769 78
Total 454 .707 153
StrR1PLOI Yes 412 915 75
No 4.46 .733 78
Total 4.29 .842 153

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
StrR1PI 1.036 1 151 .310
StrR1PLOI .526 1 151 469

Tests the null hypothesis that the error variance of the depewudriable is equal across groups.
a. Design: Intercept + InvolvementStage2
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Chapter Six

Box's Test of Equality of Covariance Matriges

Box's M 8.970
F 2.947
dfl 3
df2 4317935.412
Sig. .031

Tests the null hypothesis that the observed covariance nsatfitiee dependent variables are equal across groups.

a. Design: Intercept + InvolvementStage2

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStage2 Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.981
.019

50.306
50.306
.058
.942
.061
.061

a. Design: Intercept + InvolvementStage2

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model StrR1PI
StrR1PLOI
Intercept StrR1PI
StrR1PLOI
InvolvementStage2  StrR1PI
StrR1PLOI
Error StrR1PI
StrR1PLOI
Total StrR1PI
StrR1PLOI
Corrected Total StrR1PI
StrR1PLOI

Type Il Sum of
Squares
140
4.460
3156.637
2815.754
.140
4.460
75.834
103.305
3233.000
2929.000
75.974
107.765

a. R Squared = .002 (Adjusted R Squared85)
b. R Squared = .041 (Adjusted R Squared35)

F
3772.914
3772.914
3772.914
3772.914

4.589
4.589
4.589
4.589

df

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
.140

4.460
3156.637
2815.754
.140

4.460

.502

.684

Error df
150000
150.000
150.000
150.000
150.000
150.000
150.000
150.000

F

279
6.519
6285.480
4115.778
.279
6.519

Sig.

.000
.000
.000
.000
.012
.012
.012
.012

Sig.

.598
.012
.000
.000
.598
.012

Partial Eta
Squared
.981

.981

.981

.981

.058

.058

.058

.058

Partial Eta
Squared
.002

.041

977

.965

.002

.041

Source: Selkstudy
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Item: 14. Ability to champion lean construction practice
Code: Comp7
Construct: Competence

Preliminary assumption conducted revealed thatidaegatively skewed as assessed by descriptive
statistics analysis andmulticollinearity was detected (r = 0.5§b5 0.05)(Pallant, 2010, p. 290
Tabachnick and Fidell, 2013, p.)9Qnivariate outliers are present as assessed by boxplot.arkere
no multivariate outliers as observed throddhalanobis distancg & 0.001) procedure. Linearity
assumption is violated as assessed by the scatter plot, which caused power loss of the procedut
Nevertheless, power is not a concern as the samgl@fthe study is larg@Pallant, 2010; p. 208
Thepv al ue of B o Kybokcovarmrre matrices ie greatar than 0,00hichindicates
that the assumption of homogeneity of varianoeariance matrices is satisfied. There was
statistically significant difference between the level of involvement of professionals in Stage 2
the combined dependent variabfe2, 148) =3.6179= 0 . 0 2 9s,=0.9h3,Ip&rtatf= 0.047.
Using a Bonferroni adjusted alpha level of 0.025, none of the dependent vapab(e8Z5) reackd
statistical significance. It can be concludedttlidere is no significant difference between

professionals who have working experience tnadewho have no working experience in Stage 2.
The output of onevay MANOVA statistic for Comp7 of Stage 2 is showrTiable 6.23.

Table 6.23 The output of statistical analysis for Comp7 of Stage 2

Descriptive Statistics

InvolvementStage2 Mean Std. Deviation N
Comp7PI Yes 3.39 .999 75
No 3.13 .900 76
Total 3.26 .955 151
Comp7ROlI Yes 3.24 1.184 75
No 3.36 .905 76
Total 3.30 1.051 151

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
Comp7PI 1.341 1 149 .249
Comp7PLOI 3.603 1 149 .060

Tests the null hypothesis that the ewariance of the dependent variable is equal across groups
a. Design: Intercept + InvolvementStage2
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Chapter Six

Box's Test of Equality of Covariance Matriges

Box's M 5.337
F 1.753
dfl 3
df2 4018869.796
Sig. .154

Tests the null hypothesis that thesebved covariance matrices of the dependent variables are equal across groups.

a. Design: Intercept + InvolvementStage2

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStage2 Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.932
.068

13.640
13.640
.047
.953
.049
.049

a. Design: Intercept + InvolvementStage2

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model Comp7PI
Comp7PLOI
Intercept Comp7PI
Comp7PLOI
InvolvementStage2 ~ Comp7PI
Comp7PLOI
Error Comp7PI
Comp/PLOI
Total Comp7PI
Comp7PLOI
Corrected Total Comp7PI
Comp7PLOI

Type Il Sum of
Squares
2.456
502
1603.834
1641.958
2.456
.502
134.471
165.088
1740.000
1808.000
136.927
165.589

a. R Squared = .018 (Adjusted R Squared = .011)
b. R Squared 003 (Adjusted R Squared-004)

F
1009.388
1009.388
1009.388
1009.388

3.617
3.617
3.617
3.617

df

PR R R R R

149
149
151
151
150
150

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
2.456

.502
1603.834
1641.958
2.456

.502

.902

1.108

Error df
148.000
148.000
148.000
148.000
148.000
148.000
148.000
148.000

F

2.722
.453
1777.123
1481.949
2.722
.453

Sig.

.000
.000
.000
.000
.029
.029
.029
.029

Sig.

101
.502
.000
.000
101
.502

Partial Eta
Squared
.932

.932

.932

.932

.047

.047

.047

.047

Partial Eta
Squared
.018

.003

.923

.909

.018

.003

Source: Selkstudy
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6.2.4.4 Stage 3Developed Design

Item: 6. Having a good rapport with client
Code: StrR1
Construct: Knowledge Management

Preliminary assumption conducted revealed thatidategatively skewed assessed by descriptive
statistics analysis and no multicollinearity was detected (r = 0pd49,.05)(Pallant, 2010, p. 290
Tabachnick and Fidell, 2013, p.)9@nivariate ad multivariate outliers are present as assessed by
boxplot andViahalanobis distancep(< 0.001) respectively. Linearity assumptionvislated as
assessed by the scatter plot, which caused power loss of the procedure. Nevestivedess,not a
concernas the sample size of the study is Igi@allant, 2010; p. 208Thep-valueofBox 6 s t e s
equality of covariance matrices is greater than Q.0@iich indicates that the assumption of
homogeneity of varianeeovariance matrices is satisfied. There was statistically significant
difference between the level of involvement of professls in Stage 3 on the combined dependent
variablesF (2, 150) = 4.601p= 0. 01 1s = 0W#2| darsiab®> = 0.058. Using a Bonferroni
adjusted alpha level of 0.025, perceived level of integration hasedtmEhstatistical significance,

F (1, 151) = 9.021p = 0.003, partiat?> = 0.056. An inspection of the mean scores indicated that
professionals who have no working experience in Stage 3 reported slightly higher levels of perceived
level of integration|{ = 4.50,0 = 0.707) than professionals wHohave working experience in Stage
3(u=4.10,0 = 0.914).

The output of onevay MANOVA statistic for StrR1 of Stage 3 is shownTiable6.24.

Table6.24 The output of statistical analysis for StrR1 of Stage 3

Descriptive Statistics

InvolvementStage3 Mean Std. Devation N
StrR1PI Yes 451 .749 79
No 4.58 .662 74
Total 454 .707 153
StrR1PLOI Yes 4.10 914 79
No 4.50 .707 74
Total 4.29 .842 153

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
StrR1PI 478 1 151 .490
StrR1PLOI 1.197 1 151 276

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept + InvolvementStage3
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Chapter Six

Box's Test of Equality of Covariance Matriges

Box's M 14.651
F 4.814
df1 3
df2 4759420.804
Sig. .002

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage3

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's LargesRoot

InvolvementStage3 Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.981
.019

51.300
51.300
.058
.942
.061
.061

a. Design: Intercept + InvolvementStage3

b. Exact statistic

Tests of Betweeisubjects Effects

Source
CorrectedModel StrR1PI
StrR1PLOI
Intercept StrR1PI
StrR1PLOI
InvolvementStage3  StrR1PI
StR1PLOI
Error StrR1PI
StrR1PLOI
Total StrR1PI
StrR1PLOI
Corrected Total StrR1PI
StrR1PLOI

Type Il Sum of
Squares
214
6.07%
3155.351
2826.781
214
6.075
75.760
101.690
3233.000
2929.000
75.974
107.765

a. R Squared = .003 (Adjusted R Squared)84)
b. R Squared = .056 (Adjusted R Squared = .050)

F
3847.504
3847.504
3847.504
3847.504

4.60P
4.60P
4.60P
4607

df

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
214

6.075
3155.351
2826.781
214

6.075

.502

.673

Error df
150.000
150.000
150.000
150.000
150.000
150.000
150.000
150.000

F

426
9.021
6289.015
4197.506
426
9.021

Sig.

.000
.000
.000
.000
011
011
011
011

Sig.

515
.003
.000
.000
515
.003

Partial Eta
Squared
.981

.981

.981

.981

.058

.058

.058

.058

Partial Eta
Squared
.003

.056

977

.965

.003

.056

Source: Selkstudy
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Iltem: 21. Having a seat at a table in higher management level
Code: StrR4
Construct: Organisation

Preliminaryassumption conducted revealed that dat®gatively skewed as assessed by descriptive
statistics analysis and no multicollinearity was detected (r = 0689,.05)(Pallant, 2010, p. 290
Tabachnick and Fidell, 2013, p.)9W@nivariate and multivariate outliers are present as assessed by
boxplot andViahalanobis distancep(< 0.001) respectively. Linearity assumptionvislated as
assessed by the scatter plot, which causegeploss of the procedure. Neverthelggsyer is not a
concern as the sample size of the study is I@Pgélant, 2010; p. 208Thep-val ue of Bo x €
equality of covariance matrices is greater than Q.0@iich indicates that the assumption of
homogeneity of varianeeovariance matrices is satisfied. There was statisticatipifsiant
difference between the level of involvement of professionals in Stage 3 on the combined dependen
variablesF (2, 150) =3.363p= 0. 0 3 7g = OWbH7| darsiabl®> = 0.043. Using a Bonferroni
adjusted alpha level of 0.025, perceived leveht#gration has reaekthe statistical significance,

F (1, 151) = 6.264p = 0.013, partiat? = 0.040. An inspection of the mean scores indicated that
professionals who have no working experience in Stage 3 reported slightly higher levels of perceivec
level of integration i = 4.03,0 = 0.936) than professionals wHohave working experience in Stage

3 (1 =3.65,0 = 0.948).

The output of onevay MANOVA statistic for StrR4 of Stage 3 is showriliable6.25.

Table6.25 The output of statistical analysis for StrR4 of Stage 3

Descriptive Statistics

InvolvementStage3 Mean Std. Deviation N
StrR4PI Yes 3.99 .940 79
No 412 .906 74
Total 4.05 .923 153
StrR4PLOI Yes 3.65 .948 79
No 4.03 .936 74
Total 3.83 .958 153

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
StrR4PI .346 1 151 .557
StrR4PLOI .759 1 151 .385

Tests the null hypothesis that the error variance of therdtent variable is equal across groups.
a. Design: Intercept + InvolvementStage3
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Chapter Six

Box's Test of Equality of Covariance Matriges

Box's M 1.259
F 414
dfl 3
df2 4759420.804
Sig. 743

Tests the null hypothesis that the observed covariana&cesabf the dependent variables are equal across groups.
a. Design: Intercept + InvolvementStage3

Multivariate Test$

Partial Eta
Effect Value F Hypothesis df Error df Sig. Squared
Intercept Pillai's Trace .958 1719.148 2.000 150.000 .000 .958
Wilks' Lambda .042 1719.148 2.000 150.000 .000 .958
Hotelling's Trace 22.922 1719.148 2.000 150.000 .000 .958
Roy's Largest Root 22.922 1719.148 2.000 150.000 .000 .958
InvolvementStage3 Pillai's Trace .043 3.3623 2.000 150000 .037 .043
Wilks' Lambda .957 3.36% 2.000 150.000 .037 .043
Hotelling's Trace .045 3.3623 2.000 150.000 .037 .043
Roy's Largest Root .045 3.3623 2.000 150.000 .037 .043
a. Design: Intercept + InvolvementStage3
b. Exact stafitic
Tests of Betweeisubjects Effects
Type Ill Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
Corrected Model StrR4PI .689 1 .689 .807 .370 .005
StrR4PLOI 5.56( 1 5.560 6.264 .013 .040
Intercept StrR4R 2512.454 1 2512.454 2943.381 .000 .951
StrR4PLOI 2249.325 1 2249.325 2534.272 .000 .944
InvolvementStage3  StrR4PI .689 1 .689 .807 .370 .005
StrR4PLOI 5.560 1 5.560 6.264 .013 .040
Error StrR4PI 128.893 151 .854
StrR4PLOI 134.022 151 .888
Total StrR4PI 2642.000 153
StrR4PLOI 2384.000 153
Corrected Total StrR4PI 129.582 152
StrR4PLOI 139.582 152

a. R Squared = .005 (Adjusted R Squared81)
b. R Squared = .040 (Adjusted R @eed = .033)

Source: Selkstudy
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6.2.4.5 Stage 4Technical Design

Item: 6. Having a good rapport with client
Code: StrR1
Construct: Knowledge Management

Preliminary assumption conducted revealed that dateegatively skewed in all conditions as
as®ssed by descriptive statistics analysis and no multicollinearity was detected (r pG4495)
(Pallant, 2010, p. 290 abachnick and Fidell, 2013, p.)@W@nivariate and mitivariate outliers are
present as assessed by boxplotatialanobis distancep(< 0.001) respectively. Linearity
assumption is violated as assessed by the scattemplich caused power loss of the procedure.
Nevertheless, power is not a concernhessample size of the study is laf@allant, 2010; p. 208
Thepv al u e sadst ofB2qualify of covariance matrices is greater than Ov@ithindicates
that the assumption of homogeneity of varianoeariance matrices is satisfied. There was
statistically significant difference between the level of involvement of profedsion&tage 4 on
the combined dependent variabfeg2, 150) =4.200p0= 0 . 0 1 7s,=0.947,Ipartatf = 0.053.
Using a Bonferroni adjusted alpha level of 0.025, perceived level of integration hasdrteech
statistical significancef; (1, 151) = 8441,p = 0.004, partiat{? = 0.053. An inspection of the mean
scores indicated that professionals who have no working experience in Stage 4 reported slightly
higher levels of perceived level of integratipn= 4.48,0 = 0.714) than professionals who have

working experience in Stage(u = 4.09,0 = 0.924).
The output of onevay MANOVA statistic for StrR1 of Stage 4 is showriliable6.26.

Table6.26 The output of statistical alyais for StrR1 of Stage 4

Descriptive Statistics

InvolvementStage4 Mean Std. Deviation N
StrR1PI Yes 4.49 .646 74
No 4.59 .760 79
Total 454 .707 153
StrR1PLOI Yes 4.09 .924 74
No 4.48 714 79
Total 4.29 .842 153

Levene's Test dEquality of Error Variancés

Levene Statistic dfl df2 Sig.
StrR1PI .006 1 151 .937
StrR1PLOI 1.078 1 151 301

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept ilolvementStage4
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Chapter Six

Box's Test of Equality of Covariance Matriges

Box's M 8.160
F 2.681
dfl 3
df2 4759420.804
Sig. .045

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Desgn: Intercept + InvolvementStage4

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStage4 Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.981
.019

51.379
51.379
.053
947
.056
.056

a. Design: Intercept + InvolvementStage4

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model StrR1PI
StrR1PLOI
Intercept StrR1PI
StrR1PLOI
InvolvementStage4  StrR1PI
StrR1PLOI
Error StrR1PI
StrR1PLOI
Total StrR1PI
StrR1PLOI
Corrected Total StrR1PI
StrR1PLOI

Type Il Sum of
Squares
449
5.708%
3151.194
2809.941
449
5.705
75.524
102.059
3233.000
2929.000
75.974
107.765

a. R Squared = .006 (Adjusted R Squared81)
b. R Squared = .053 (Adjusted R Squared = .047)

F
3853.46%
3853.46%
3853.46%
3853.46%

4.200
4.200
4.200
4.200

df

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
449

5.705
3151.194
2809.941
.449

5.705

.500

.676

Error df
150.000
150.000
150.000
150.000
150.000
150.000
150.000
150.000

F

.898
8.441
6300.348
4157.395
.898
8.441

Sig.

.000
.000
.000
.000
.017
.017
.017
.017

Sig.

.345
.004
.000
.000
.345
.004

Partial Eta
Squared
.981

.981

.981

.981

.053

.053

.053

.053

Partial Eta
Squared
.006

.053

977

.965

.006

.053

Source: Selkstudy
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Item: 9. Having mechanism tmmmunicate with end users about their requirements at all ste
Code: MgtT5
Construct: Knowledge Management

Preliminary assumption conducted revealed that dateegatively skewed in all conditions as
assessed by descriptive statistics analysishandulticollinearity was detected (r = 0.3%65 0.05)
(Pallant, 2010, p. 290 abachnick and Fidell, 2013, p.)9Wnivariate and multivariate outliers are
present as assesd®dboxplot andMahalanobis distancep(< 0.001) respectively. Linearity
assumption is violated as assessed by the scattemplimh caused power loss of the procedure
Nevertheless, power is not a concern as the sample size of the study (Pédege, 2010; p. 208
Thepval ue of Boxds test of gapterdhlan 0t0O9vhicHindicaess a r i
that the assumption of homogeneity of varianoeariance matrices is satisfied. There was
statistically significant difference between the level of involvement of professionals in Stage 4 on
the combined dependent variesF (2, 150) =5.224p= 0 . 0 O 6s,=0.985,|prtatf = 0.065.

Using a Bonferroni adjusted alpha level of 0.025, perceived level of integration hasdrtteech
statistical significancef; (1, 151) = 10.120p = 0.002, partiat{? = 0.063. An inspction of the mean
scores indicated that professionals who have no working experience in Stage 4 reported slightly
higher levels of perceived level of integratipn=4.15,0 = 0.907) than professionals wko have

working experience in Stage g £ 3.66,0 = 0.997).
The output of onevay MANOVA statistic for MgtT5 of Stage 4 is shownTiable6.27.

Table6.27 The output of statistical analysis for MgtT5 of Stage 4

Descriptive Stastics

InvolvementStage4 Mean Std. Deviation N
MgtT5PI Yes 4.32 .796 74
No 441 .707 79
Total 4.37 .750 153
MgtT5PLOI Yes 3.66 .997 74
No 4.15 .907 79
Total 3.92 .980 153

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
MgtT5PI .193 1 151 .661
MgtT5PLOI 1.178 1 151 .280

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept + InvolvementStage4
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Chapter Six

Box's Test of Equalitpf Covariance Matricés

Box's M 3.452
F 1.134
dfl 3
df2 4759420.804
Sig. .334

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage4

Multivariate Tests

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStage4 Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
974
.026

38.167
38.167
.065
.935
.070
.070

a. Design: Intercept + InvolvementStage4

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model MgtT5PI
MgtT5PLOI
Intercept MgtT5PI
MgtT5PLOI
InvolvementSage4 MgtT5PI
MgtT5PLOI
Error MgtT5PI
MgtT5PLOI
Total MgtT5PI
MgtT5PLOI
Corrected Total MgtT5PI
MgtT5PLOI

Type Il Sum of
Squares
249
9.164
2911.622
2333.033
.249
9.164
85.254
136.731
3002.000
2491.000
85.93
145.895

a. R Squared = .003 (Adjusted R Squared)84)
b. R Squared = .063 (Adjusted R Squared = .057)

F
2862.546
2862.548
2862546
2862.548

5.224
5.224
5.224
5.224

df

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

MeanSquare
.249

9.164
2911.622
2333.033
.249

9.164

.565

.906

Error df
150.000
150.000
150.000
150.000
150.000
150.000
150.000
150.000

F

441
10.120
5156.988
2576.500
441
10.120

Sig.

.000
.000
.000
.000
.006
.006
.006
.006

Sig.

.508
.002
.000
.000
.508
.002

Partial Eta
Squared
974

974

974

974

.065

.065

.065

.065

Partial Eta
Squared
.003

.063

972

.945

.003

.063

Source: Selkstudy
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Item: 14. Ability to champion lean construction practice
Code: Comp7
Construct: Competence

Preliminary assumption conducted revealed that dateegatively skewed in all conditions as
assessed by descriptive statistics analysis and no multicollinearity was detected (r p ©.685)
(Pallant, 2010p. 290 Tabachnick and Fidell, 2013, p.)9Wnivariate and multivariate outliers are
present as assessed by boxplotldatialanobis distancep(< 0.001) respectively. Linearity
assumption is ielated as assessed by the scatter, ptbich caused power loss of the procedure
Nevertheless, power is not a concern as the sample size of the study (Pédege, 2010; p. 208
Thepval ue of Boxds test of equal it ywheHindicaes ar i
that the assumption of homogeneity of varianoeaiance matrices is satisfied. There was
statistically significant difference between the level of involvement of professionals in Stage 4 on
the combined dependent variabfeg, 150) =5.224p= 0 . 0 O 6s,=0.985,|prtatf = 0.065.

Using a Bonferroni adjusted alpha level of 0.025, perceived level of integration hasdrtteech
statistical significancef; (1, 151) = 10.120p = 0.002, partiati? = 0.063. An inspection of the mean
scores indicated that gfiessionals who have no working experience in Stage 4 reported slightly
higher levels of perceived level of integratipn=4.15,0 = 0.907) than professionals wko have

working experience in Stage g £ 3.66,0 = 0.997).
The output of onevay MANOVA statistic for Comp7 of Stage 4 is showTiable6.28.

Table6.28 The output of statistical analysis for Comp7 of Stage 4

Descriptive Statistics

InvolvementStage4 Mean Std. Devation N
Comp7PI Yes 3.19 1.009 73
No 3.32 .904 78
Total 3.26 .955 151
Comp7PLOI Yes 3.05 1.129 73
No 3.53 .922 78
Total 3.30 1.051 151

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
Comp7PI 486 1 149 487
Comp7PLOI .316 1 149 .575

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept + InvolvementStage4
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Chapter Six

Box's Test of Equality of Covariance Matriges

Box's M 3.338
F 1.097
dfl 3
df2 4654298.142
Sig. .349

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage4

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Larg@st Root

InvolvementStage4 Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.933
.067

13.847
13.847
.058
.942
.061
.061

a. Design: Intercept + InvolvementStage4

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Correced Model Comp7PI
Comp7PLOI
Intercept Comp7PI
Comp7PLOI
InvolvementStage4  Comp7PI
Comp7PLOI
Error Comp7PI
Comp7PLOI
Total Comp7PI
Comp7PLOI
Corrected Total Comp7PI
Comp7PLOI

Type Il Sum of
Squares
625
8.36C
1599.221
1632.863
.625
8.360
136.302
157.230
1740.000
1808.000
136.927
165.589

a. R Squared = .005 (Adjusted R Squared)82)
b. R Squared = .050 (Adjusted R Squared = .044)

F
1024.718
1024.718
1024.718
1024.718

4520
4520
4520
4520

df

PR R R R R

149
149
151
151
150
150

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
.625

8.360
1599.221
1632.863
.625

8.360

915

1.055

Error df
148.000
148.000
148.000
148.000
148.000
148.000
148.000
148.000

F

.683
7.922
1748.202
1547.398
.683
7.922

Sig.

.000
.000
.000
.000
.012
.012
.012
.012

Sig.

410
.006
.000
.000
410
.006

Partial Eta
Squared
.933

.933

.933

.933

.058

.058

.058

.058

Partial Eta
Squared
.005

.050

921

912

.005

.050

Source: Selkstudy
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Item: 20. Ability to transfer POE outcomes in a project to briefing stage of other project
Code: POE4
Constuct: POE

Preliminary assumption conducted revealed that dateegatively skewed in all conditions as
assessed by descriptive statistics analysis and no multicollinearity was detected (r p ©.d9%)
(Pallant, 2010, p. 290 abachnick and Fidell, 2013, p.)9Wnivariate and multivariate outliers are
present as assessed by boxplotldatialanobis distancep(< 0.001) respectively. Linearity
assumption is violated as assed by the scatter pjJavhich caused power loss of the procedure
Nevertheless, power is not a concern as the sample size of the study (Pédege, 2010; p. 208
Thepval ue of Boxds test of equal it ywheHindicaes ar i
that the assumption of homogeneity of varianoeariance matricess satisfied. There was
statistically significant difference between the level of involvement of professionals in Stage 4 on
the combined dependent variabfeg2, 150) =3.588)= 0 . 0 3 0s,=0.9h4,Ipartatf = 0.046.

Using a Bonferroni adjustedidna level of 0.025, none of the dependent varialpled)(025) reackd
statistical significance. It can be concluded that there is no significant difference between

professionals who have working experience tlmadewho have no working experience in §tad.
The output of onevay MANOVA statistic for POE4 of Stage 4 is showrTiable6.29.

Table6.29 The output of statistical analysis for POE4 of Stage 4

Descriptive Statistics

InvolvementStage4 Mean Std. Deviation N
POE4PI Yes 412 .843 74
No 3.96 .823 79
Total 4.04 .834 153
POE4PLOI Yes 3.51 1.024 74
No 3.75 .993 79
Total 3.63 1.011 153

Levene's Test of Equality of Error Variantes

Levene Statisc dfl df2 Sig.
POE4PI .035 1 151 .852
POE4PLOI 110 1 151 .740

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept + InvolvementStage4
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Chapter Six

Box's Test of Equality of Covariandéatrices

Box's M .093
F .031
dfl 3
df2 4759420.804
Sig. .993

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage4

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStage4 Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.962
.038

25.374
25.374
.046
.954
.048
.048

a. Design: Intercept + InvolvementStage4

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model POEA4PI
POE4PLOI
Intercept POEA4PI
POE4PLOI
InvolvementStage4  POEA4PI
POE4PLOI
Error POEA4PI
POE4PLOI
Total POE4PI
POE4PLOI
Corrected Total POE4PI
POEA4PIOI

Type Il Sum of
Squares
973
2.08¢
2496.790
2014.106
973
2.080
104.791
153.423
2602.000
2176.000
105.765
155.503

a. R Squared = .009 (Adjusted R Squared = .003)
b. R Squared = .013 (Adjusted R Squared = .007)

F
1903.078
1903.078
1903.078
1903.078

3.588
3.588
3.588
3.588

df

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
.973

2.080
2496.790
2014.106
973

2.080

.694

1.016

Error df
150.000
150.000
150.00
150.000
150.000
150.000
150.000
150.000

F

1.402
2.047
3597.767
1982.295
1.402
2.047

Sig.

.000
.000
.000
.000
.030
.030
.030
.030

Sig.

.238
155
.000
.000
.238
155

Partial Eta
Squared
.962

.962

.962

.962

.046

.046

.046

.046

Patial Eta
Squared
.009

.013

.960

.929

.009

.013

Source: Selkstudy
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Item: 22. Ability to apply Computerised Aided Facilities Management (CAFM)
Code: MgtT3
Constuct: Organisation

Preliminary assumption conducted revealed that dateegatively skewed in all conditions as
assessed by descriptive statistics analysis and no multicollinearity was detected (r p ©.d9%)
(Pallant, 2010, 290 Tabachnick and Fidell, 2013, p.)9Qnivariate outliers are present as assessed
by boxplot. Ther@areno multivariate outliers as observed throddghhalanobis distance & 0.001)
procedureLinearity assumption is violated as assessed by the scattewipicth caused power loss

of the procedureNevertheless, power is not a concern as the sample size of the study(RdHagk,

2010; p. 208 Thepval ue of Boxo6s test of equality of
which indicates that the assumption ofnmageneity of varianceovariance matrices is satisfied.
There was statistically significant difference between the level of involvement of professionals in
Stage 4 on the combined dependent varidbl@s 149) =3.321p= 0. 0 3 9s5,= 0.9H7,|pkrt&ld

d? = 0.043. Using a Bonferroni adjusted alpha level of 0.025, perceived level of integration has
reacledthe statistical significancé, (1, 150) = 5.778p = 0.017, partiat> = 0.037. An inspection

of the mean scores indicated thatfpssionals who have no working experience in Stage 4 reported
slightly higher levels of perceived level of integratipn=3.81,0 = 0.921) than professionals who

do have working experience in Stageid=3.44,0 = 0.986).

The output of onevay MANOVA statistic for MgtT3 of Stage 4 is shown Trable6.30.

Table6.30 The output of statistical analysis for MgtT3 of Stage 4

Descriptive Statistics

InvolvementStage4 Mean Std. Devigion N
MgtT3PI Yes 3.75 1.024 73
No 3.89 877 79
Total 3.82 .950 152
MgtT3PLOI Yes 3.44 .986 73
No 3.81 921 79
Total 3.63 .968 152

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
MgtT3PI 1.273 1 150 .261
MgtT3PLOI .530 1 150 468

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept + InvolvementStage4
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Box's Test of Equality of Covariance Matriges

Box's M 2.318
F 761
dfl 3
df2 5069275.652
Sig. 516

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage4

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's LargesRoot

InvolvementStage4 Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.949
.051

18.756
18.756
.043
957
.045
.045

a. Design: Intercept + InvolvementStage4

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Mdel MgtT3PI
MgtT3PLOI
Intercept MgtT3PI
MgtT3PLOI
InvolvementStage4  MgtT3PI
MgtT3PLOI
Error MgtT3PI
MgtT3PLOI
Total MgtT3PI
MgtT3PLOI
Corrected Total MgtT3PI
MgtT3PLOI

Type Il Sum of
Squares
.668
5.244
2214.299
1993.428
.668
5.244
135.536
136.125
2357.000
2146.000
136.204
141.368

a. R Squared = .005 (Adjusted R Squared)82)
b. R Squared = .037 (Adjusted R Squared = .031)

F
1397.298
1397.298
1397.296
1397.296

3.32¢
3.32¢
3.32¢
3.321°

df

PR R R R R

150
150
152
152
151
151

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
.668

5.244
2214.299
1993.428
.668

5.244

.904

.907

Error df
149.000
149.000
149.000
149.000
149.000
149.000
149.000
149.000

F

739
5.778
2450.597
2196.623
739
5.778

Sig.

.000
.000
.000
.000
.039
.039
.039
.039

Sig.

.391
.017
.000
.000
391
.017

Partial Eta
Squared
.949

.949

.949

.949

.043

.043

.043

.043

Partial Eta
Squared
.005

.037

.942

.936

.005

.037

Source: Selkstudy
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Item: 24. Ability to apply Building Information Modelling (BIM)
Code: MgtT2
Construct: Organisation

Preliminay assumption conducted revealed that dataegatively skewed in all conditions as
assessed by descriptive statistics analysis and no multicollinearity was detected (r p ©.658)
(Pallant, 2010, p. 290 abachnick and Fidell, 2013, p.)9Qnivariate outliers are present as assessed
by boxplot. Ther@areno multivariate outliers as observed throddghhalanobis distance & 0.001)
procedure. Linearity assumption is vitgld as assessed by the scatter, pthich caused power loss

of the proceduréNevertheless, power is not a concern as the sample size of the study(i3dHeg,
2010; p. 208 Thepval ue of Boxo6s test of equality of
which indicates that the assumption of homogeneity of vari@ogariane matrices is satisfied.
There was statistically significant difference between the level of involvement of professionals in
Stage 4 on the combined dependent varidbl@s 150) =3.157p= 0 . 0 4 5s,=0.980,|pdrt&mld

d? = 0.040. Using a Bonferrorddjusted alpha level of 0.025, perceived level of integration has
reacledthe statistical significancé, (1, 151) = 6.318p = 0.013, partiat> = 0.040. An inspection

of the mean scores indicated that professionals who have no working experience i 1g{agrted
slightly higher levels of perceived level of integratipn= 3.54,0 = 0.903) than professionals who
do have working experience in Stageid=<3.15,0 = 1.043).

The output of onevay MANOVA statistic for MgtT2 of Stage 4 is shownTiable6.31.

Table6.31 The output of statistical analysis for MgtT2 of Stage 4

Descriptive Statistics

InvolvementStage4 Mean Std. Deviation N
MgtT2PI Yes 3.57 .980 74
No 3.80 .822 79
Total 3.69 .907 153
MgtT2PLOI Yes 3.15 1.043 74
No 3.54 .903 79
Total 3.35 .990 153

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
MgtT2PI 2.230 1 151 137
MgtT2PLOI .823 1 151 .366

Teststhe null hypothesis that the error variance of the dependent variable is equal across grol
a. Design: Intercept + InvolvementStage4
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Box's Test of Equality of Covariance Matriges

Box's M 3.132
F 1.029
dfl 3
df2 4759420.804
Sig. .378

Tess the null hypothesis that the observed covariance matrices of the dependent variables are equal across group
a. Design: Intercept + InvolvementStage4

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStage4 Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.950
.050

18.805
18.805
.040
.960
.042
.042

a. Design: ttercept + InvolvementStage4

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model MgtT2PI
MgtT2PLOI
Intercept MgtT2PI
MgtT2PLOI
InvolvementStage4  MgtT2PI
MgtT2PLOI
Error MgtT2PI
MgtT2PLOI
Total MgtT2PI
MgtT2PLOI
Corrected Total MgtT2PI
MgtT2PLOI

Type Il Sum of
Squares
2.020
5.98F
2072.608
1711.602
2.020
5.981
122.922
142.960
2204.000
1869.000
124.941
148.941

a. R Squared = .016 (Adjusted Buared = .010)
b. R Squared = .040 (Adjusted R Squared = .034)

F
1410.398
1410.398
1410.398
1410.398

3.157
3.157
3.157
3.157

df

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
2.020

5.981
2072.608
1711.602
2.020

5.981

.814

.947

Error df
150.000
150.000
150.000
150.000
150.000
150.000
150.000
150.000

F

2.481
6.318
2546.043
1807.864
2.481
6.318

Sig.

.000
.000
.000
.000
.045
.045
.045
.045

Sig.

A17
.013
.000
.000
A17
.013

Partial Eta
Squared
.950

.950

.950

.950

.040

.040

.040

.040

Partial Eta
Squared
.016

.040

.944

.923

.016

.040

Source: Selkstudy
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Item: 27. Ability to take lead in mobile flexible working patterns
Code: Sust2
Construct: Organisation

Preliminary assumption conducted revealed thah danegatively skewed in all conditions as
assessed by descriptive statistics analysis and no multicollinearity was detected (r p ©.646)
(Pallant, 2010, p. 290 abachntk and Fidell, 2013, p. 90Univariate and multivariate outliers are
present as assessed by boxplotldatialanobis distancep(< 0.001) respectively. Linearity
assumption is violated as assessed by the scattemplich caused power loss of the pedare.
Nevertheless, power is not a concern as the sample size of the study (Pédege, 2010; p. 208
Thepval ue of Boxds test of equal it ywheHindicaes ar i
that the assumption of homogeneity of varianoeariance matrices is satisfied. There was
statistically significant differencbetween the level of involvement of professionals in Stage 4 on
the combined dependent variabfe2, 149) =4.738= 0 . 0 1 0s,=0.960,Ipartatf = 0.040.
Using a Bonferroni adjusted alpha level of 0.025, both dependent variables haved rach
statistical significanceperceived importancé; (1, 150) = 6.511p = 0.012, partiatf? = 0.042 and
perceived level of integratiof (1, 150) = 8.128p = 0.005, partiat> = 0.051. It can be concluded
that there is no significant difference betweenf@ggsionals who have working experience tude

who have no working experience in Stage 4.
The output of onevay MANOVA statistic for Sust2 of Stage 4 is showTable6.32.

Table6.32 The output of statistical analysis for Sust2 of Stage 4

Descriptive Statistics

InvolvementStage4 Mean Std. Deviation N
Sust2PI Yes 3.62 .952 73
No 3.99 .840 79
Total 3.81 912 152
Sust2PLOI Yes 3.38 .967 73
No 3.81 .878 79
Total 3.61 .943 152

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
MgtT2PI 2.230 1 151 137
MgtT2PLOI .823 1 151 .366

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept + InvolvementStage4
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Chapter Six

Box's Test of Equality of Covariance Matriges

Box's M 1.499
F 492
dfl 3
df2 5069275.652
Sig. .688

Tests the null hypothesis that the observed covariance matrices of the dependent variahlasarmss groups.
a. Design: Intercept + InvolvementStage4

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStage4 Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.956
.044

21.864
21.864
.060
.940
.064
.064

a. Design: Intercept + InvolvementStage4

b. Exact statistic

Tests of BetweeisubjectEffects

Source
Corrected Model Sust2PI
Sust2PLOI
Intercept Sust2PI
Sust2PLOI
InvolvementStage4  Sust2PI
Sust2PLOI
Error Sust2PI
Sust2PLOI
Total Sust2PI
Sust2PLOI
Corrected Total Sust2PI
Sust2PLOI

Type Il Sum of
Squares
5.219
6.904
2193.641
1963.404
5.219
6.904
120.248
127.412
2331.000
2110.000
125.467
134.316

a. R Squared = .042 (Adjusted R Squared = .035)
b. R Squared = .051 (Adjusted R Squared = .045)

F
1628.874
1628.874
1628.874
1628.874

4.738
4.738
4.738
4.738

df

PR R R R R

150
150
152
152
151
151

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
5.219

6.904
2193.641
1963.404
5.219

6.904

.802

.849

Error df
149.000
149.000
149.000
149.000
149.000
149.000
149.000
149.000

F

6.511
8.128
2736.404
2311.479
6.511
8.128

Sig.

.000
.000
.000
.000
.010
.010
.010
.010

Sig.

.012
.005
.000
.000
.012
.005

Partial Eta
Squared
.956

.956

.956

.956

.060

.060

.060

.060

Partial Eta
Squared
.042

.051

.948

.939

.042

.051

Source: Selstudy
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Item: 30. Understand user's organisational strategy
Code: Strv1
Construct: Strategic Value

Preliminary assumption conducted revealed that dateegatively skewed in all conditions as
assessed by descriptive statistics analysis and no multeaniliy was detected (r = 0.4Qzl< 0.05)
(Pallant, 2010, p. 290 abachnick and Fidell, 2013, p.)9Wnivariate and multivariate outliers are
present as assessed by boxplotldatialanobis distancep(< 0.001) respectively. Linearity
assumption is violated as assessed by the scattemplich caused power loss of the procedure
Nevertheless, power is not a concern as the sample size of the study (Pédege, 2010; p. 208
Thepval ue of Boxds test of equal i.00ywheHindicales ar i
that the assumption of homogeneity of varianoeariance matrices is satisfied. There was
statistically significant difference between the level of involvement of professionals in Stage 4 on
the combined dependent variabfeg, 150 =4.608p= 0 . 0 1 1s,=0.942,Ipartatf = 0.058.

Using a Bonferroni adjusted alpha level of 0.025, perceived level of integration hasdrtteech
statistical significanc& (1, 151) = 6.591p = 0.003, partiati? = 0.056. An inspection of the mean
scores indicated that pexsionals who have no working experience in Stage 4 reported slightly
higher levels of perceived level of integratipn= 4.25,0 = 0.808) than professionals wko have

working experience in Stage g £ 3.84,0 = 0.907).
The output of onevay MANOVA stdistic for StrV1 of Stage 4 is shown Trable6.33.

Table6.33 The output of statistical analysis for StrV1 of Stage 4

Descriptive Statistics

InvolvementStage4 Mean Std. Deviaibn N
StrvV1PI Yes 4.26 741 74
No 4.44 .655 79
Total 4.35 .702 153
Strv1PLOI Yes 3.84 .907 74
No 4.25 .808 79
Total 4.05 .880 153

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
StrV1PI 312 1 151 577
StrV1PLOI .064 1 151 .800

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept + InvolvementStage4

232



Chapter Six

Box's Test of Equality of Covariance Matriges

Box's M 9.775
F 3212
dfl 3
df2 4759420.804
Sig. .022

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage4

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Rat

InvolvementStage4 Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.979
.021

45,865
45,865
.058
.942
.061
.061

a. Design: Intercept + InvolvementStage4

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Modl StrV1PI
StrV1PLOI
Intercept Strvi1PI
StrV1PLOI
InvolvementStage4  StrV1PI
Strv1PLOI
Error Strv1PI
Strv1PLOI
Total Strvi1PI
Strv1PLOI
Corrected Total StrV1PI
Strv1PLOI

Type Il Sum of
Squares
1.326
6.59F
2891.914
2501.336
1.326
6.591
73.615
110.991
2974.000
2630.000
74.941
117.582

a. R Squared = .018 (Adjusted R Squared = .011)
b. R Squared = .056 (Adjusted R Squared = .050)

F
3439.898
3439.898
3439.898
3439.898

4.608
4.608
4.608
4.608

df

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
1.326

6.591
2891.914
2501.336
1.326

6.591

.488

.735

Error df
150.000
150.000
150.000
150.000
150.000
150.000
150.000
150.000

F

2.720
8.967
5931.906
3403.002
2.720
8.967

Sig.

.000
.000
.000
.000
011
011
011
011

Sig.

101
.003
.000
.000
101
.003

Partial Eta
Squared
.979

.979

979

979

.058

.058

.058

.058

Partial Eta
Squared
.018

.056

.975

.958

.018

.056

Source: Selkstudy
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6.2.4.6 Stage 5: Construction

Item: 3. Having comprehensive facilities maintenance records
Code: KnowM5
Construct: Knowedge Management

Preliminary assumption conducted revealed that dateegatively skewed in all conditions as
assessed by descriptive statistics analysis and no multicollinearity was detected (r p©.@05)
(Pallant, 2010, p.20; Tabachnick and Fidell, 2013, p.)9Wnivariate and multivariate outliers are
present as assessed by boxplotatialanobis distancep(< 0.001) respectively. Linearity
assumption is violattas assessed by the scatter,pldtich caused power loss of the procedure.
Nevertheless, power is not a concern as the sample size of the study (Pédege, 2010; p. 208
Thepval ue of Boxds test of equal it ywheHindicaes ar i
that the assumption of homogeneity of varianoeariancematrices is satisfied. There was
statistically significant difference between the level of involvement of professionals in Stage 5 on
the combined dependent variabfeg2, 150) =3.407%= 0 . 0 3 6s,=0.9h7,Ipdrtatf = 0.043.

Using a Bonferroni@justed alpha level of 0.025, none of the dependent varigd#e3.025) reackd
statistical significance. It can be concluded that there is no significant difference between

professionals who have working experience tnadewho have no working experiea in Stage 5.
The output of onevay MANOVA statistic for KnowM5 of Stage 5 is shownTiable6.34.

Table6.34 The output of statistical analysis for KnowM5 of Stage 5

Descriptive Satistics

InvolvementStage5 Mean Std. Deviation N
KnowM5PI Yes 4.57 572 77
No 454 .599 76
Total 4.56 .584 153
KnowM5PLOI Yes 3.84 1.113 77
No 4.20 .783 76
Total 4.02 977 153

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
KnowM5PI .352 1 151 .554
KnowM5PLOI 8.005 1 151 .005

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept + InvolvementStage5
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Box's Test of fuality of Covariance Matricés

Box's M
F

dfl

df2

Sig.

10.342

3.398
3

4126866.361

.017

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage5

Multivariate Test$

Effect
Intercept

InvolvementStage5

Pillai's Trace

Wilks' Lambda
Hotelling's Trace
Roy's Largest Root
Pillai's Trace

Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.984
.016

63.018
63.018
.043
957
.045
.045

a. Design: Intercept + InvolvementStage5

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model

Intercept
InvolvementStage5
Error

Total

Corrected Ttal

KnowM5PI
KnowM5PLOI
KnowM5PI
KnowM5PLOI
KnowM5PI
KnowM5PLOI
KnowM5PI
KnowM5PLOI
KnowM5PI
KnowM5PLOI
KnowM5PI
KnowM5PLOI

Type Il Sum of
Squares
.039
4772
3174.941
2473.373
.039
4772
51.739
140.169
3227.000
2617.000
51.778
144,941

a. R Squared = .001 (Adjusted R Squared)96)
b. R Squared = .033 (Adjusted R Squared = .027)

F
4726.34%
4726.34%
4726.34%
4726.34%

3.407
3.407
3.407
3.407

df

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
.039

4.772
3174.941
2473.373
.039

4.772

.343

.928

Error df
150.000
150.000
150.000
150.000
150.000
150.000
150.000
150.000

F

114
5.141
9266.099
2664.487
114
5.141

Sig.

.000
.000
.000
.000
.036
.036
.036
.036

Sig.
.736
.025
.000
.000
.736
.025

Partial Eta
Squared
.984

.984

.984

.984

.043

.043

.043

.043

Partial Eta
Squared
.001

.033

.984

.946

.001

.033

Source: Selkstudy
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Item: 22. Ability to apply Computerised Aided Faigs Management (CAFM)
Code: MgtT3
Construct: Organisation

Preliminary assumption conducted revealed that dateegatively skewed in all conditions as
assessed by descriptive statistics analysis and no multicollinearity was detected (r p € ®408)
(Pallant, 2010, p. 290 abachnick and Fidell, 2013, p.)9Qnivariate outliers are present as assessed
by boxplot. Ther@areno multivariate outliers as observed throddghhalanobis distance & 0.001)
procedure. Linearity assumption is violated as assessed by the scattehjglotaused power loss

of the procedure. Nevertheless, power is not a concern as the sample size of the studi?@l&rge
2010; p. 208 Thepval ue of Boxo6s test of equality of
which indicates that the assumption of homogeneity of vari@ogariance matrices is satisfied.
There was statistically significant difference between the level of involvement of professionals in
Stage 5 on the combined dependent varidbl@s 149) =3.729,p= 0. 0 2 6s,= 09862, |pdrt&mld

d? = 0.048. Using a Bonferroni adjusted alpha level of 0.025, perceived level of integration has
reacledthe statistical significande (1, 150) = 6.737p = 0.007, partiat|> = 0.048. An inspection of

the mean cores indicated that professionals who have no working experience in Stage 5 reported
slightly higher levels of perceived level of integratipn= 3.84,0 = 0.865) than professionals who

do have working experience in Stageis<3.42,0 = 1.023).

The ouput of oneway MANOVA statistic for MgtT3 of Stage 5 is shownTiable6.35.

Table6.35 The output of statistical analysis for MgtT3 of Stage 5

Descriptive Statistics

InvolvementStage5 Mean Std. Deviation N
MgtT3PI Yes 3.68 1.009 76
No 3.96 .871 76
Total 3.82 .950 152
MgtT3PLOI Yes 3.42 1.023 76
No 3.84 .865 76
Total 3.63 .968 152

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
MgtT3PI 1.906 1 150 .169
MgtT3PLOI 3.255 1 150 .073

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept + InvolvementStage5

236



Chapter Six

Box's Test of Equality of Covariance Miags'

Box's M 3.096
F 1.017
dfl 3
df2 4050000.000
Sig. .384

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage5

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStage5 Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
951
.049

19.215
19.215
.048
.952
.050
.050

a. Design: Intercept + InvolvementStage5

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model MgtT3PI
MgtT3PLOI
Intercept MgtT3PI
MgtT3PLOI
InvolvementStage5  MgtT3PI
MgtT3PLOI
Error MgtT3PI
MgtT3PLOI
Total MgtT3PI
MgtT3PLOI
Corrected Total MgtT3PI
MgtT3PLOI

Type Il Sum of
Squares
2.90F
6.737
2220.796
2004.632
2.9
6.737
133.303
134.632
2357.000
2146.000
136.204
141.368

a. R Squared = .021 (Adjusted R Squared = .015)
b. R Squared = .048 (Adjusted R Squared = .041)

F
1431.508
1431.508
1431.508
1431.508

3.729
3.729
3.729
3.729

df

PR R R R R

150
150
152
152
151
151

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
2.901

6.737
2220.796
2004.632
2.901

6.737

.889

.898

Error df
149.000
149.000
149.000
149.000
149.000
149.000
149.000
149.000

F

3.265
7.506
2498.971
2233.464
3.265
7.506

Sig.

.000
.000
.000
.000
.026
.026
.026
.026

Sig.

.073
.007
.000
.000
.073
.007

Partial Eta
Squared
951

951

.951

.951

.048

.048

.048

.048

Partal Eta
Squared
.021

.048

.943

.937

.021

.048

Source: Selkstudy
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Item:30. Understand user's organisational strategy
Code: Strv1
Construct: Stratelg Value

Preliminary assumption conducted revealed that dateegatively skewed in all conditions as
assessed by descriptive statistics analysis and no multicollinearity was detected (r p ©.643)
(Pallant, 2010, p. 290 abachnick and Fidell, 2013, p.)9Wnivariate and multivariate outliers are
present as assessed by boxplotldatialanobis distance (p < 0.001) respectively. Linearity
assumption is violated as assed by the scatter pJawhich caused power loss of the procedure.
Nevertheless, power is not a concern as the sample size of the study (Pédege, 2010; p. 208
Thepval ue of Boxds test of equal it ywheHindicaes ar i
that the assumption of homogeneity of varianoeariance matricess satisfied. There was
statistically significant difference between the level of involvement of professionals in Stage 5 on
the combined dependent variabfeg2, 150) =4.034p= 0 . 0 2 0s,=0.949,Ipartatf = 0.051.

Using a Bonferroni adjustedpda level of 0.025, perceived level of integration has rectme
statistical significanc& (1, 151) = 7.982p = 0.005, partiati? = 0.050. An inspection of the mean
scores indicated that professionals who have no working experience in Stage 5 rajgirtigd
higher levels of perceived level of integratipn= 4.25,0 = 0.802) than professionals wko have

working experience in Stage B £ 3.86,0 = 0.914).
The output of onevay MANOVA statistic for StrV1 of Stage 5 is shownTiable6.36.

Table6.36 The output of statistical analysis for StrvV1 of Stage 5

Descriptive Statistics

InvolvementStage5 Mean Std. Deviation N
Strvi1PI Yes 4.27 .719 77
No 4.43 .680 76
Totd 4.35 .702 153
Strv1PLOI Yes 3.86 914 77
No 4.25 .802 76
Total 4.05 .880 153

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
StrV1PI .262 1 151 .610
StrV1PLOI 211 1 151 .646

Tests the null hypbiesis that the error variance of the dependent variable is equal across grou
a. Design: Intercept + InvolvementStage5
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Box's Test of Equality of Covariance Matriges

Box's M 1.994
F .655
dfl 3
df2 4126866.361
Sig. .580

Tests the null hypbesis that the observed covariance matrices of the dependent variables are equal across groups
a. Design: Intercept + InvolvementStage5

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStage Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

a. Design: Intercept + InlementStage5
b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model StrV1PI
StrV1PLOI
Intercept Strvi1PI
StrV1PLOI
InvolvementStage5  StrV1PI
Strv1PLOI
Error Strv1PI
Strv1PLOI
Total Strvi1PI
Strv1PLOI
Corrected Total StrV1PI
Strv1PLOI

Value
.979
.021

45.682
45.682
.051
.949
.054
.054

Type Il Sum of
Squares
997
5.903
2899.638
2513.903
.997
5.903
73.944
111.679
2974.000
2630.000
74.941
117.582

a. R Squared = .021 (Adjusted R Squared = .015)
b. R Squared = .048 (Adjusted R Squared = .041)

F
3426.12%
3426.12%
3426.12%
3426.12%

4.034
4.034
4.034
4.034

df

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
.997

5.903
2899.638
2513.903
.997

5.903

490

.740

Error df
150.000
150.000
150.000
150.000
150.000
150.000
150.000
150.000

F

2.037
7.982
5921.327
3399.035
2.037
7.982

Sig.

.000
.000
.000
.000
.020
.020
.020
.020

Sig.

.156
.005
.000
.000
.156
.005

Partial Eta
Squared
.979

.979

979

979

.051

.051

.051

.051

Partial Eta
Squared
.013

.050

.975

.957

.013

.050

Source: Selkstudy
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6.2.4.7 Stage 6Handover and Close Out

Item: 23. Having trust from other professionals
Code: StrR3
Construct: Organisation

Preliminary assumption conducted revealed that datsegatively skewed in all conditions as
assessed by descriptive statistics analysis and no multicollinearity was detected (r p ©.325)
(Pallant, 2010, p. 290 abachnick andridell, 2013, p. 90 Univariate and multivariate outliers are
present as assessed by boxplotatialanobis distancep(< 0.001) respectively. Linearity
assumption is violated as assessed by the scattemplimth caused power loss of the procedure.
Nevertheless, power is not a concern as the sample size of the study (Pédege 2010; p. 208
Thepval ue of Boxds test of equal it ywheHindicaes ar i
that the assumption of homogeneity of varianoeariance matrices is satisfied. There was
statistically significant difference betweéme level of involvement of professionals in Stage 6 on
the combined dependent variabfeg2, 150) =3.295)= 0 . 0 4 0s,=0.9h8,Iprtatf = 0.042.

Using a Bonferroni adjusted alpha level of 0.025, none of the dependent vapab(e8Z5) reahed
statistical significance. It can be concluded that there is no significant difference between

professionals who have working experience tnadewho have no working experience in Stage 6.
The output of onevay MANOVA statistic for StrR3 of Stage 6 shown inTable6.37.

Table6.37 The output of statistical analysis for StrR3 of Stage 6

Descriptive Statistics

InvolvementStage6 Mean Std. Deviation N
StrR3PI Yes 4.43 671 90
No 4.22 .706 63
Total 4.35 .691 153
StrR3PLOI Yes 3.97 917 90
No 4.16 .846 63
Total 4.05 .891 153

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
StrR3PI .168 1 151 .683
StrR3PLOI .091 1 151 .763

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept + InvolvementStage6
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Box's Test of Equality of Covariance Matriges

Box's M
F

dfl

df2

Sig.

971
.319
3

1270372.078

.812

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage6

Multivariate Test$

Effect
Intercept

InvolvementStage6

Pillai's Trace

Wilks' Lambda
Hotelling's Trace
Roy's Largest Root
Pillai's Trace

Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.980
.020

49.622
49.622
.042
.958
.044
.044

a. Design: Intercept + InvolvementStage6

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model

Intercept
InvolvementStage6
Error

Total

Corrected Total

StrR3PI
StrR3PLOI
StrR3PI
StrR3PLOI
StrR3PI
StrR3PLOI
StrR3PI
StrR3PLOI
StrR3PI
StrR3PLOI
StrR3PI
StrR3PLOI

Type Il Sum of
Squares
1.652
1.367
2776.397
2446.700
1.652
1.367
70.989
119.313
2963.000
2625.000
72.641
120.680

a. R Squared = .022\djusted R Squared = .016)
b. R Squared = .011 (Adjusted R Squared = .005)

F
3721.652
3721.652
3721.652
3721.652

3.299
3.299
3.299
3.299

df

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
1.652

1.367
2776.397
2446.700
1.652

1.367

470

.790

Error df
150.000
150.000
150.000
150.0®@
150.000
150.000
150.000
150.000

F

3.513
1.730
5905.655
3096.500
3.513
1.730

Sig.

.000
.000
.000
.000
.040
.040
.040
.040

Sig.
.063
.190
.000
.000
.063
.190

Partial Eta
Squared
.980

.980

.980

.980

.042

.042

.042

.042

Partial Eta
Squared
.023

.011

.975

.954

.023

.011

Source: Selkstudy
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Item: 27. Ability to take lead in mobile flexible working patterns
Code: Sust2
Construct: Organisation

Preliminary assumption conducted ealed that datés negatively skewed in all conditions as
assessed by descriptive statistics analysis and no multicollinearity was detected (r p ©.646)
(Pallant, 2010, p. 290 abachnick and Fidell, 2013, p.)9Wnivariate and multivariate outliers are
present as assessed by boxplotldatialanobis distancep(< 0.001) respectively. Linearity
assumption is violated as assessed by the scattempiimh caused power Bs of the procedure.
Nevertheless, power is not a concern as the sample size of the study (Pédege, 2010; p. 208
Thepval ue of Boxds test of equal it yindicafestlabthea r i
assumption of homogeneity of varianmevariance matrices is satisfied. There was statistically
significant diference between the level of involvement of professionals in Stage 6 on the combined
dependent variables (2, 149) =5.495p= 0. 0 0 55 = Ov¥B1l, pasial> = 0.069. Using a
Bonferroni adjusted alpha level of 0.025, none of the dependent varigbte®.025) reackd
statistical significance. It can be concluded that there is no significant difference between

professionals who have workjrexperience anthosewho have no working experience in Stage 6.
The output of onevay MANOVA statistic for Sust2 of Stage 6 is showrTable6.38.

Table6.38 The output of statigtal analysis for Sust2 of Stage 6

Descriptive Statistics

InvolvementStage6 Mean Std. Deviation N
Sust2PI Yes 3.91 .887 89
No 3.67 .933 63
Total 3.81 912 152
Sust2PLOI Yes 3.52 1.001 89
No 3.73 .846 63
Total 3.61 .943 152

Levenes Test of Equality of Error Variances

Levene Statistic dfl df2 Sig.
Sust2PI 1.066 1 150 .304
Sust2PLOI 3.926 1 150 .049

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Inércept + InvolvementStage6
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Box's Test of Equality of Covariance Matriges

Box's M 2.987
F .981
dfl 3
df2 1367145.371
Sig. 401

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug

a. Design: Intercept + InvolvementStage6

Multivariate Test$

Effect Value
Intercept Pillai's Trace .953
Wilks' Lambda .047
Hotelling's Trace 20.082
Roy's Largest Root 20.082
InvolvementStage6 Pillai's Trace .069
Wilks' Lambda 931
Hotelling's Trace .074
Roy's Largest Root .074
a. Design: Intercept + InvolvementStage6
b. Exact statistic
Tests of Betweeisubjects Effects
Type Il Sum of
Source Squares
Corrected Model Sust2PI 2.188
Sust2PLOI 1.67&
Intercept Sust2PI 2117.660
Sust2PLOI 1937.336
InvolvementStage6  Sust2PI 2.186
Sust2PLOI 1.678
Error Sust2PI 123.281
Sust2PLOI 132.637
Total Sust2PI 2331.000
Sug2PLOI 2110.000
Corrected Total Sust2PI 125.467
Sust2PLOI 134.316

a. R Squared = .017 (Adjusted R Squared = .011)
b. R Squared = .012 (Adjusted R Squared = .006)

F
1496.102
1496.102
1496.102
1496.102

5.49%
5.49%
5.49%
5.49%

df

PR R R R R

150
150
152
152
151
151

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
2.186

1.678
2117.660
1937.336
2.186

1.678

.822

.884

Error df
149.000
149.000
149.000
149.000
149.000
149.000
149.000
149.000

F

2.660
1.898
2576.628
2190.939
2.660
1.898

Sig.

.000
.000
.000
.000
.005
.005
.005
.005

Sig.
.105
.170
.000
.000
.105
.170

Partial Eta
Squared
.953

.953

.953

.953

.069

.069

.069

.069

Partial Eta
Squared
.017

.012

.945

.936

.017

.012

Source: Selkstudy
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6.2.4.8 Stage 7in Use

Item: 12. Having adequate knowledge about construction phases
Code: Comp2
Construct: Competence

Preliminary assumption conducted revealed that dateegatively skewed in all conditions as
assessed by descriptive statistics analysis and no alliarity was detected (r = 0.559< 0.05)
(Pallant, 2010, p. 290 abachnick and Fidell, 2013, p.)9Wnivariate and multivariate outliers are
present as assessed by bokpledMahalanobis distance (p < 0.001) respectively. Linearity
assumption is violated as assessed by the scattemplimth caused power loss of the procedure.
Nevertheless, power is not a concern as the sample size of the study (Pédege, 2010; p. 208
Thepval ue of Boxds test of equ&dni0.00twhicHindicaes ar i
that the assumption of homogeneity of varianoeariance matrices is satisfied. There was
statistically significant difference between the level of involvement of professionals in Stage
the combined dependent variabfeg, 150) =5.766p= 0 . 0 0 4s,=0.929,Ip&rtatf= 0.071.
Using a Bonferroni adjusted alpha level of 0.025, perceived importance hasd#aelstatistical
significanceF (1, 151) = 7.548p = 0.004, partial> = 0.048. An inspection of the mean scores
indicated that professionaigsho have no working experience in Stage 7 reported slightly higher
levels of perceived importanc@ € 3.77,0 = 0.745) than professionals witm have working

experience in Stage(u = 3.42,0 = 0.798).
The output of onevay MANOVA statistic for Comp2 oStage 7 is shown ihable6.39.

Table6.39 The output of statistical analysis for Comp2 of Stage 7

Descriptive Statistics

InvolvementStage7 Mean Std. Deviation N
Comp2PI Yes 3.42 .798 88
No 3.77 745 65
Total 3.57 .793 153
Comp2PLOI Yes 3.43 .932 88
No 3.40 .787 65
Total 3.42 .871 153

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
Comp2PI .932 1 151 .336
Comp2PLOI 1.547 1 151 216

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept + InvolvementStage7
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Box's Test of Equality of Covariance Matriges

Box's M 7.338
F 2.410
dfl 3

df2 2027727.416
Sig. .065

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage7

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStage7 Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

Value
.960
.040

24.056
24.056
.071
.929
.077
.077

a. Design: Intercept + InvolvementStage7

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model Comp2PI
Comp2PLOI
Intercept Comp2PI
Comp2PLOI
InvolvementStage7  Comp2PI
Comp2PLOI
Error Comp2PI
Comp2PLOI
Total Comp2PI
Comp2PLOI
Corrected Total Comp2PI
Comp2PLOI

Type Il Sum of
Squares
4.548
.038
1932.522
1744.927
4.548
.038
90.982
115.191
2044.000
1903.000
95.529
115.229

a. R Squared 048 (Adjusted R Squared = .041)
b. R Squared = .000 (Adjusted R Squared$6)

F
1804.219
1804.219
1804.219
1804.219

5.768
5.768
5.768
5.768

df

PR R R R R

151
151
153
153
152
152

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
4.548

.038
1932.522
1744.927
4.548

.038

.603

.763

Error df
150.000
150.000
150.000
150.000
150.000
150.000
150.000
150.000

F
7.548
.050
3207.359
2287.367
7.548
.050

Sig.

.000
.000
.000
.000
.004
.004
.004
.004

Sig.

.007
.824
.000
.000
.007
.824

Partial Eta
Squared
.960

.960

.960

.960

.071

.071

.071

.071

Partial Eta
Squared
.048

.000

.955

.938

.048

.000

Source: Selkstudy
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Item: 14. Ability to champion lean construction practice
Code: Comp7
Construct: Competence

Preliminary assumptio conducted revealethat data isnegatively skewed in all conditions as
assessed by descriptive statistics analysis and no multicollinearity was detected (r p ©.685)
(Pallant, 2010, p. 290 abachnick and Fidell, 2013, p.)9Qnivariate outliers are present as assessed
by boxplot. Ther@areno multivariate outliers as observed throddghhalanobis distance & 0.001)
procedure. Linearity assumption is violated as assessed by the glogttehich caused power loss
of the procedure. Nevertheless, power is not a concern as the sample size of the studi?@l&rge
2010; p. 208 Thepval ue of Boxo6s test of equality of
which indicates that the assumption of homogeneity of vari@ogariance matrices is satisfied.
Therewas statistically significant difference between the level of involvement of professionals in
Stage7 on the combined dependent varialifg®, 148) =3.668)= 0 . 0 2 8s,= 0.9A3,|pdrtmld
2=0.047. Using a Bonferroni adjusted alpha level of 0.825¢ of the dependent variabl@gs>
0.025) reach statistical significance. It can be concluded that there is no significant difference
between professionals who have working experiencdtarstwho have no working experience in
Stage 7.

The output of oeeway MANOVA statistic for Sust2 of Stage 7 is showrTable6.40.

Table6.40 The output of statistical analysis for Sust2 of Stage 7

Descriptive Statistics

InvolvementStage7 Mean Std. Deviation N
Comp7PI Yes 3.14 .942 87
No 3.42 .956 64
Total 3.26 .955 151
Comp7PLOI Yes 3.33 1.042 87
No 3.25 1.069 64
Total 3.30 1.051 151

Levene's Test of Equality of Error Variantes

Levene Statistic dfl df2 Sig.
Comp7PI .346 1 149 .557
Comp7PLOI .007 1 149 .932

Tests the null hypothesis that the error variance of the dependent variable is equal across grc
a. Design: Intercept + InvolvementStage7
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Box's Test of Equality of Covariance Matriges

Box's M 1.326
F 435
dfl 3
df2 1894739.221
Sig. .728

Tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groug
a. Design: Intercept + InvolvementStage7

Multivariate Test$

Effect

Intercept Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Root

InvolvementStage7 Pillai's Trace
Wilks' Lambda
Hotelling's Trace
Roy's Largest Bot

Value
931
.069

13.444
13.444
.047
.953
.050
.050

a. Design: Intercept + InvolvementStage7

b. Exact statistic

Tests of Betweeisubjects Effects

Source
Corrected Model Comp7PI
Comp7PLOI
Intercept Comp7PI
Comp7PLOI
InvolvementStage7  Comp7PI
Comp7PLOI
Error Comp7PI
Comp7PLOI
Total Comp7PI
Comp7PLOI
Corrected Total Comp7PI
Comp7PLOI

Type Il Sum of
Squares
2973
.256
1586.735
1598.137
2.973
.256
133.954
165.333
1740.000
1808.000
136.927
165.89

a. R Squared = .022 (Adjusted R Squared = .015)
b. R Squared = .002 (Adjusted R Squaredf5)

F
994.837
994.837
994.837
994.837

3.668
3.668
3.668
3.668

df

PR R R R R

149
149
151
151
150
150

Hypothesis df
2.000
2.000
2.000
2.000
2.000
2.000
2.000
2.000

Mean Square
2.973

.256
1586.735
1598.137
2.973

.256

.899

1.110

Error df
148.000
148.000
148.000
148.000
148.000
148.000
148.000
148.000

F

3.307
.231
1764.957
1440.256
3.307
231

Sig.

.000
.000
.000
.000
.028
.028
.028
.028

Sig.
.071
.632
.000
.000
.071
.632

Partial Eta
Squared
931

931

931

931

.047

.047

.047

.047

Partial Eta
Squared
.022

.002

.922

.906

.022

.002

Source: Selkstudy

247



Optimising the Role of Facilities Management (FM) in the Property Development Process (DP):
The Developmentf an FM-DP Integration Framework

6.3 The rationale for the development of the FM-DP integration

framework

A significant involvement of FMn the various stages of the development process is essential to help
the improvement of the quality of the facilities provided to users. In Chapter Two, it was
demonstrated that FM has not significantly participated in the UK property development industry
since the 1990s. The last decade has seen the growth of awareness to get FM integrated into al
contributing significantly to the development process. However, the gist @Ftegration is that

it requires theFacilities Managers to acquire quality iterms of knowledge management,
competence, postccupancy evaluation, organisation and strategic value. Chapter Three has proved
that the role of FM is important and there is a need to develop a mechanism to control and manag
the development of the fadiks in the most effective wa¥itt and Hinks, 2001 The more intense

the integration of FM into the delopment process, the better the facilities will be designed, built
and function. However, there is not much evidence of good practice guidelines to enable FM
integration. Thus, it is crucial to prodda mechanism to enalffacilities Managers to padipate
effectively in the development process. In addition, it helps other professionals in the construction
industry to consider FM in their activities. As discussed in Chapter Three, the literature recognised
the need to develop a framework for AP integration.

Since the publication dhe Latham and Egan repsiin 1994 and 1998 respectively, the concept of
FM-DP integration at every stage of the development préaesiseefimited in the academic world.

For instanceCooperet al.(1998)andM. Kagioglouet al.(1998)are the earliesttudiesundertaken

at the University of Salford in the development of process protocol which take into account the
development process whilst integrating various disciplines including FM under a common structure.
Similar studiesare available for European,sian and African conditionishowever, the focus is
limited to design and use stag&he challenges for FM to integratdarnthe development process
have been reviewed i@hapter Threand have been confirmed through comprehensive qualitative
analysis inChapter Five This procedure resulted in an acknowledgement of elements of the best
practicesthat need to be considered when developing the-®integration framework. The
combination of the elements of the best practice and the development stagesvaivesta the
framework in encouraging the FRIP integration. Thre€8) key objectives have been formulated in
order to achieve the aim of developmgM-DP integration framework that is to provide a guideline

for theconstruction industry in optimisingp¢ role of FM:
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To identify the significant elements of the best practice which encourages the awarenes
FM-DP integration;

To establish the elements of the best practice required to optimise the role of FM in the

development process in a form of simple graphic yet comprehensive and relevant to F
property development industry; and

To guide individual professionals as well as the organisations to systematically prioritise
efforts in optimising the role of FM.

Figure6.9 Three(3) key objectivedor developinghe FM-DP integration frameworlSource:
Selfstudy

The development of the HIAP integration framework will take into account the abovedbjes
through statistical analysis results and the literature review. The structure of the framework is

discussed in Section 6.4.

6.4 The structure of the framework

In general, the structure of the framework as shoviigare6.10is an alteration from the proposed
solution in implementation of FM for constructiqipamgaard and Erichsen, 2008nd the
incorporation ofthe RIBA Plan of Work 2013. Both features have become the foundation of
establishing this framework, as the target is to ogtntine role of FM in the development process.
Furthermore, this framework is prescripfiand directivé’ in its character. In brief, the framework

is applicable to individual professionals as welt@srganisationsn optimising the role of FM in

the derelopment process.

The framework comprise three (3) major sections. dpyeer left sectioris identified aghe circle

of integration, which is presented in a form ah illustrationcomprisng eight (8) circles represeang
stages othe RIBA Plan of Wok 2013.The circles contain labgbf the stages as well as 15 items
of the best practices. It is essential to make a aefssence tahe upper right section and the
foundation. Theupper right sectioris calledthe codesit contairsfive (5) colour calesandthetitles

of the constructs, and 15 descriptions of the items thigtir coding. For ease of reference, the

definitions of the constructs are provided at the bottom pathefcodes The foundation of the

16 Stating how FM should be integrated into the development process.
17Under the control of the framework, the FM should be able to improve the integration reputation.
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framework encompassé¢he stagesand coreobjectives ofthe RIBA Plan of Work 2013. The two
arrows in the framework indicate the need to cressrence betweethe circle the codesandthe
stagesin order to fully utilise the framework. The rationdte the existence of the items at each
stagess justified supported with the literature and triangulation of the previous qualitative findings.

UPPERLEFT SECTION ‘ UPPERRIGHT SECTION
The drcle o The codes

FM-DP INTEGRATION FRAMEWORK

FOUNDATION
The stages

Figure6.10 The structure othe FM-DP integration frameworkSource: Inspired by Damgaard and
Erichsen(2009) andhe RIBA Plan of Work 2013

6.5 The development othe FM-DP integration framework

The findings from statistical analysis carried out in Section 6.2.3 and Section 6.2.4 have identified
the best practice in optimising the role of FM in various stafigse development process. Therefore,
the study has achieved research Objective (iii) and Objective (iv). In addition, this chapter has

answered research question @§ posted in Section 1.3.

To satisfyObjective (iv) of the research, the proposed-BM integration framework is as shown in
Table 6.41 The tables divided into six(6) columns containing Developme8tages, Constructs,
Codes, Items (best practices needed to optimise the role of FM in each stage of the developmer
process), Statisticaignificance and Response.

Overall, 15 out of 30 items showed the differences between the level of involvement in the
development stages in terms of perceived importance (Pl) and perceived level of integration (PLOI).
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Table 6.41lindicates that three (3)ems are sharelly several development stages with different
statistical sigriicance performance. Firstlytdm 14 (Comp7) is shared between Stage 2, Stage 4 and
St age 5. oA odunpo at Stage 4 has better macaln va
significance p-value less than 0.025) whereas neither Pl nor PLOI has reached the statistical
significance at S%a gepodigeacondisteBtimaag ealud). S¢condly itemn

24 (MgtT2) demonstrated that Pl and PLOI have reachestdlistical significance at Stage 1 and
Stage 4 respectively; n e \dea hightr enbagalue at bah stdges 6
Thirdly, Item 27 (Sust2) is shared between Stage 4 and Stdgevéver both Pl & PLOI have
reached the statisticsignificance at Stage 4 whiteeither have done st Stage 6Thedo t h 6 sgr o L
at Stage 4 and Stage 6 have prodiddigher mean value. Alsdable 6.41providesthe information
that t hé% oqdoyupyats S tdabigher heam alse imphicltoRl reackes the

statistical significance.

Figure 6.11shows that seven (7) items were shared by the different development stages, in which
two (2) of them were shared between th{@edifferent stagesitem 6 (StrR1) is shared between
Stage 2, Stage 3 and Stage 4, whereas item 14 (Comp7) is shared between Stage 2, Stage 4 and S
7. The remaining five (5) items were shared between®ydifferent stages. Iltem 22 (MgtT3) and

Item 30 (StrV1) are shad between Stage 4 and Stagéém 27 (Sust2) is shared between Stage 4
and Stage ;[dtem 23 (StrR3) is shared between Stage 0 and StagelBem 24 (MgtT2) is shared
between Stage 1 and Stage 4. It indicates byateveraging a certain practice, Fdfofessionals

could integrate more effectivelytmvarious stages simultaneously.

Eight (8) items are individually owned by the development stages {oeFégure 6.11), in which
Stage 0 contained thré®) items Item 13 (Comp3)item 16 (Compl) anltem 28 (StrvV3) Stage 4
possessed two (2) itemidgem 9 (MgtT5) andtem 20 (POE4)while Stage 3, Stage 5 and Stage 7
consised ofltem 21 (StrR4)ltem 3 (KnowM5) andtem 12 (Comp2) respectively.

18 A group of professionals who have experiencet certain development stages
19 A group of professionals who have and do not have experience at certain development stages
20 A group of professionals who have experience at certain development stages
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6.6 Chapter summary

Chapter Six provides the most important findings of this research. This chapter has established th
initial draft of FM-DP integration framework, which shows the progress of this study to fulfil the

research aim. The achievement of quantitativalysis can be summarised as follows:

1 The correlation analysishows that here was positiveelationshipbetween perceived
importance and perceived level of integratiwhichindicateshatthe presence of FM in the
development process can have a pasitnpact on the property development industry in the
UK.

1 As has been highlighted in the literature review and the findings of qualitative analysis in
Chapter Five, there is consistency in the benefits of having FM in the early stage of the
development mrcess as well as its contribution at the strategic level. The gquantitative
analysis in Chapter Six has confirmed that FM need to be integrated as early as Stage (
(Strategic Definition). Stage 0 contained three (3) sole items of which Item 28 stressed on
the quality of leadership of the Facilities Managers, ability to exploit the knowledge of post
occupancy evaluation (POE) (Item 20) and leveraging experience in building maintenance
at higher management level in the organisation (Item 16). Meanwhile, &¢na®is shared
with Stage 6: Handover and Close Out, emphasised on the importance of Facilities Managers
to gain trust from other professional colleagues through extensive involvement in the various

activities of the development process. It is provehEhdneed to be integrate at Stage 0.

1 There are six (6) items in Stage 1 (Preparation and Brief), Stage 2 (Concept Design), Stage
3 (Developed Design), Stage 5 (Construction), Stage 6 (Handover and Close Out) and Stag
7 (In Use) shared with Stage 4 (Taatal Design), which indicates a significant impact of
Stage 4 in the development process. In other words, Stage 4 is critical considering its role to
interpret the input of previous stages yet influences the product of the following stages. The
shared itens cover all of the construct groups namely (i) Knowledge Management: having
willingness to learn, share and transfer knowledge, (ii) Competence: having possession of
required individual skills and knowledge, (iii) P@3tcupancy Evaluation: able to exploi
POE results to optimise building performance, (iv) Organisation: having trust to work with
others effectively at all levels, and (v) Strategic Value: having the ability to demonstrate

strategic value and unigueness.

1 The remaining five (5) items are shyidit in Stage 3 (Item 21), Stage 5 (Item 3), Stage 7
(Item 12) and Stage 4 (Item 9 and Item 20) to complete all of the 15 items required to

optimise the role of FM in the development process.
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1 A rigorous statistical analysis in Chapter Six has succégdfahsformed the descriptive
data in Chapter Five into a prescriptive medium; a guideline of how FM should be integrated

into the development process. It demonstrates that Objective (iv) of the research is achieved

The following chapter discusses th@gess of the validation of the FBIP integration framework

which further improved the appearance and the content of the framework.
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Table6.41 Summary of statistical analysis findings to fulfil Objectivi§g Of the research

Development stages Constructs Codes Items Statistical significance Response
Stage OStrategic Definition Competence Comp2 13. Having adequate knowledge in construction procurement PI Yes
Competence Compl 16. Having adequate exjemnce in building maintenance None Both
Strategic Value StrR3 23. Having trust from other professionals None Both
Organisation Strv3 28. Take leadership role in the client organisation as an advisor None Both
Stage 1Preparation and Brief Organisabn MgtT2 24. Ability to apply Building Information Modelling (BIM) Pl No
Stage 2Concept Design Knowledge Management StrR1 6. Having a good rapport with client PLOI No
Competence Comp7 14. Ability to champion lean construction practice None Both
Stage 3: Develop design Knowledge Management StrR1 6. Having a good rapport with client PLOI No
Organisation StrR4 21. Having a seat at a table in higher management level PLOI No
Stage 4Technical Design Knowledge Management StrR1 6. Having a good rappowtith client PLOI No
Knowledge Management MgtT5 9. Having mechanism to communicate with end users about their requirements at all: PLOI No
Competence Comp7 14. Ability to champion lean construction practice PLOI No
POE POE4 20. Ability to tranger POE outcomes in a project to briefing stage of other project None Both
Organisation MgtT3 22. Ability to apply Computerised Aided Facilities Management (CAFM) PLOI No
Organisation MgtT2 24. Ability to apply Building Information Modelling (BIM) PLOI No
Organisation Sust2 27. Ability to take lead in mobile flexible working patterns Pl & PLOI Both
Strategic Value Strv1 30. Understand user's organisational strategy PLOI No
Stage 5: Construction Knowledge Management KnowM5 3. Having comprehensivedgities maintenance records None Both
Organisation MgtT3 22. Ability to apply Computerised Aided Facilities Management (CAFM) PLOI No
Strategic Value Strv1 30. Understand user's organisational strategy PLOI No
Stage 6Handover and Close Ou Organiséion StrR3 23. Having trust from other professionals None Both
Organisation Sust2 27. Ability to take lead in mobile flexible working patterns None Both
Stage 7in Use Competence Comp2 12. Having adequate knowledge about construction phases Pl No
Competence Comp7 14. Ability to champion lean construction practice None Both
Note:

PI- Perceived importance, PLOPerceived level of integration

a. Statistical significance denotes dependent variable(s) (DV)pwitthue less than 0.025 obtathfrom Tests of BetweeBubjects Effects. This study involves two (2) DVs that produce four (4) possible:reghts
Pl or PLOI, both (Pl & PLOI) and none (neither Pl nor PLOI) can reach statistical significance

b. Response indicates a group of pastints that provide higher mean value. This study involveg2hgroups that produce three (3) possible resMiési Group of professionals who have experience in a certain
stage provide higher response, IN@&roup of professionals who have expefence in a certain stagovide higher response and Batfihere is consistency of feedback from the @jpgroups

Source: Selktudy
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The Circle The Codes

Stage 3

tem 21 ltems

3. Having comprehensive facilities maintenance records
Managment StrR1 6. Having a good rapport with client
MgtT5 9. Having mechanism to communicate with end users about their requirements at al
Competence Comp2  12. Having adequate knowledge about construction phases
Comp3  13. Having adequate kmdedge in construction procurement
Comp7  14. Ability to champion lean construction practice
Compl 16. Having adequate experience in building maintenance
POE POE4 20. Ability to transfer POE outcomes in a project to briefing stage of other project
Organisation StrR4 21. Having a seat at a table in higher management level
MgtT3 22. Ability to apply Computerised Aided Facilities Management (CAFM)
StrR3 23. Having trust from other professionals
MgtT2 24. Ability to apply Building Informatin Modelling (BIM)
Sust2 27. Ability to take lead in mobile flexible working patterns
Strv3 28. Take leadership role in the client organisation as an advisor
Strvl 30. Understand user's organisational strategy

Constructd  Code
Knowledge KnowM5

B Strategic

value
Note:
a. Fo ease of reference, the definition of constructs is shown below:
Constructs Definition
Knowledge Management FM having willingness to learn, share and transfer knowledge
Competence FM having possession of required individual skills and knowledge
Postoccupancy evaluation  FM being able to exploit POE results to optimise building performance
Organisation FM having trust to work with others effectively at all levels
Strategic value FM having the ability to demonstrate strategic value and uniqueness

ltem 22

~ Stage 5

2 3 4 PG

Strategic
Definition

[

Preparation
and Brief

Concept

Design
————

Developed
Design

Technical

Construction

Handover
and Close Out

Design
[

[

The Stages

Figure6.11 Proposed FIMDP integration framework to meethfctive(iv) of the researctSource: Self study and adapted friraRIBA Plan of Work 2013. Permission to reproduce this form has ¢pegmnedoy theRoyal Instituteof

British Architects (RIBA)
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Framework Validation

7.1 Introduction

The purpose of this chapter is to explain the executiothefocus group interview in order to
validate the developed FRP integration framework and to gent the results obtained from the
analysis. The development of the framework as showiigure6.11 indicateshat (bjective (iv) of

this research has been achieved. This chaptdivided into seven (7sectionsin which the
introduction explaiathe outline of the chapter. Section 7.2 addresses how the focus group interview
was executed in this research. The focus group interview was conducted as -ctesckizg,and
wasattended by three (3) professials who possess significant experience in FMthagroperty
development industry in the UK. Section 7.3 focuses on the appreciation of the invention of the
framework expressed by the participants of the focus group interview and the evidence on how the
developed FMDP framework is regarded as a compleragniocument tahe RIBA Plan of Work

2013. In addition, it was essential to assess the practicality of the framework as well as to notify the
property development professionabout the strategy to dpmise the role of FM for better
performance of the building. Section 7.4 shows evidence that idgpwodification ofthe structure

of the framework. Each validated itasdiscussed in Section 7.1 which the relevant statement

that support the bestaxtices are presented. Section 7.6 expltia strengths and weaknesses of

the frameworkthis isfollowed bythe summary of the chapter in Section 7.7.

7.2 The execution of focus group interview

Taking the example of the work carried outSigwartet al.(2008)and advicédrom Creswell (2013)
focus group is regarded as appropriate method to validate the findings obtained thaprevious
phase of the research. Hence, focus gumipg a membechecking approach was implemented in
fulfilling Objective (v) of this study: to validate the concepttloé FM-DP integrationframework.

The focus group was held on"28ugust 2014three(3) participants with broad experience in FM
andthe property development industry were present. The focus group session to(i¥ tvours
including an approximately thirtyminute presentatio on introduction, background and process
followed bya 90 minute discussion on the topic. As illustrated in Figure 4.15, focus gtumgin
with planning, which is related defining the magnitude of the focus group followed by the selection
of the parttipants. However, the most important step pieanoderatingafocus group session is to

ensure the attendance of the participants. For this, saifcevitation containing details of the
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meeting were presented to the identified participants as satwe asnsent of all participanksd
beenobtained. The summary of the meeting detaitemonstrated ifigure7.1.

MEETING AGENDA

I would like to confirm that the focus gralipesessaiduncts
as follawv

Date: J&ugust 2014 (Tuesday)

Time: 2.00 pm to 4.00 pm

VenudleetingpBm, Built Environment and Sustainabil
Technology (BEST) Ins&tuieCotton Building, Liverpos
Moores Universit2 1 \Webster SUB8&ET Liverpool

Meeting tentative:

1.45 paR.00 prrrival dheparticipants
2.00 paR.15 priRrresentation

2.1%m 4.00 priscussion

4.00 prRefreshment amdss

Regards,
Rayme Anang

Figure7.1 The summary of meeting déta Source: Self study

7.2.1  Selection of the participants

This section focuses on the selection of the participaintisis researchPurposive sampling is an
appropriate method to recruit the participaassit encourage deeper data mining about the topic
(Creswell and Clark, 20)1Thus, it is very seful to select the participants from among professionals
who have profound experience and knowledfjEM andthe property development industry in the
UK. For this, the researcher outlined the eligibility criteria for the focus group participanised

in Table7.1.
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Table7.1 Focus group participargsligibility criteria

Eligibility criteria Justification

Positioned in the managemer This criterion § concerned with having experience in influencing strategic decis

level in the organisation making at management level. An individual positioned in the management leve
(project manager/coordinator or senior managerial position) in organisation or
property development project waequired.

Combination of experience in Professionals who possess both experience in FM and the property developme

FM and the property industry provide different viewsom wide-ranging disciplines. This would cover

development industry planning, techital aspects, contract administration and procurement. An individ
with extensive experience of more than 15 years in each field was preferred.

Knowledgeable about the This aspect ensures that the participants are able to apptbeigtteory of the
development process development process asbarethe practical experience that they have gone throt

Source: Selkstudy

Combining a convenient ligMorganet al, 1999 and social media network (Linkedlhglps the
researcher to get an adequate candidate. To minithesseo-show rate, the researcher take
precautions by taking into consideration the cost, travelling p€kifmise, 2003 and distanc¢o
travel that would probably burden the parti@pts. In terms of time and distance, the researcher
argued that priority should be given to participants from around the North 8vekathe travelling
period and the distance to the meeting locatidhetdenry Cotton Building, Liverpool John Moores
Universitywould bereasonable. In ensuring the researéhable to assemble the right participants,
it is essential to design a sampling procedure thatisstisé purposive sampling strategg failure

to recruittheright participants would deviathe whole strategy to convenience samp(ifigddlie

and Yu, 200Y.

The purposive sampling strategy of this rese@dhustrated inFigure7.2.
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Compliance Start

Eligibility criteria \l’
Identify
candidates

o Not interested
Invitation _— End

Convenient LinkedIn
list network

|
) . Interestec}l/ Disagree
Confirmation | 2

Propose Proposed ne
p _ p

agenda Disagree agenda

Agree
\l/ Agree

Finalised
agenda

V

Reminder

\’

Ethical
consideration

\’

End

N

Checking

Completing

Figure7.2 Purposive sampling stratedgyource: Sefstudy

The 6 c o mpdoricaned with the relevance of the participants to the resgaegdtions
(Bryman, 2012, p. 4)&nd its capability to contribute to framewaork validation. Apart from fulfilling

the secondary factors such as cost, time and distance, the participants must meet the criteria set as
Table7.1. Teddlie and Yu (2007gdvocate that objecti{®) of the research and the findings obtained
should dominate thsampling strategy. For thatbf@ctive (v) of this research and findings obtained
from previous stagewer e ut i |l i sed i n choosing the parti
practicality and the efficiency of the focus group sesdibe.neetingagenda containg details such

as time, location and points of discussion was prepared as a platform to obtain consensus from eac
parti ci pant .keptfhe participarisealerk abougtiie meetiagraik were senbne (1)

week and onél) day bebre the meeting. In the morning of the meeting day, a phone call followed
by text message was $é¢a remind the participants and to checkithehereabouts To 6 c o mp
the sampling strateg¥eddlie and Yu (200 ote that the ethical requirements should be considered.

Before the focus group session started, the participants were asked to sign a consent form, whic
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includes the understanding of the potential benefits and risks, the assurance of confidentiality and the
right to withdraw from the study at any time (p. 97).

Three (3) participants showed interest participatingin the focus group evidencefor this is
provided in Appendix QTable7.2 providesthecareer backgrounahdcurrent responsibility of each
participant, wio were coded as FGP#1, FGP#2 and FGP#3. This provides an impression of the
extensiveness and the value of the collede#d in the focus group interview.

Table7.2 The profile of focus group interview participants

Participantsécodes

FGP#1 FGP#2 FGP#3
Office based Liverpool Liverpool Manchester
Experience in FM 15 years 15 years 20 years

Total experience 30 years in built environment 30 years in built environmeni 24 years in built environment

Career background Having formal education in  Having formal education in  Having experience in oil and

and current electrical engineering. He ha quantity suveyor. He has gas industry for eighi8)

responsibility been involved in constrtion  been involved in various years at operational level. He
for various trades including  types of procurement contra« started FM career mainly
architectural, structural, such as PFI and convention¢ involved in knowledge FM.
mechanical and electrical for new construction, Currently hold a position as
engineering. As &acilities refurbishment and Deputy Director of Special
Manager, his role is to ensur maintenance work. As a Purpose Vehicle (SPV) fa&
the smoothness of the Senior QS consultant, he wa public PFI project. He was
operation of the organisation responsibldor procurement interested in the integration
in a100-yearold building. of various trades including  of FM in the property
The facilities provided shodl civil works, structure, development process and
be operated athigh level building services and concernediboutthe role of
and satisfy the regulations a« architectural. He has FM to enhance th
well as standasgiset by experience in preparing buildability and operability of
various safety and project brief and life cycle the buildings. He has
international sports costing report to the client.  comprehensive involvement
authorities. In addition, he in the development process
has to carry out procurement from feasibility study right
process and administer throughto handingover of
contracs. the project.

Involvement in Stage 1: Individual interview None Stage 2: Survey questionnair

previous data

collection

Note: FGPrepresergfocus group participant

Source: Selkstudy

7.2.2  Moderating and debriefing

Priorto moderatingafocus group, several issues need to be considered. For instance, the seating plar
of the focus group is essentialorder to minimise the complexity when moderating the ses&ion
enhance the quality of the collected datdoeeasy to transcribe and analy&mithson, 2008 To

ensure the focus group is well recorded, (@)chigh-quality voice recorders were usetlilg a video
camera was placed at the other side of the meeting table to record physicaldittierparticipants

(referto Figure7.3).
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Flipchar
/ FGP2  FGPH3

Observer#

@ Observer#

\ideo
Camera

o

@

Screern FGP#1

Figure7.3 Foaus group seating and equipment pl&aurce: Self study

In addition, two(2) observers were employathosemain taskwasto note verbal and newverbal
communication. At the beginning of the session, the participants were renaibdetthe ethical
aspectwwi t h a | i st @Smithéod, @308, p. 8§Includimgedplasation fothe role of

the moderator, asking the participants to respect each other, assurance of confidemtthlity,
requesto speak clearly and warify what is happening in the process of the research. At the end of
the session, the debriefingas performed between the moderator and the obser@engeral
comments were gathered from the observers in terms of the satisfactory overall perfornaace of
participants and the moderator, punctuality (the ability to complete the session timely) and the
richness of the collected data. This builds confidence in the data analysis to produgealtiigh

results(Krueger, 1993

7.2.3  Transcribing analysis

The audio record ofhe focus group interviewwvas sent toa professional transcriber to get it
transcribed verbatim. Word count analysis discovered that thentotaber ofwords generated in
the focus group interviewvas 15,306 words of which 13,266 (80 per cent) came from the
participants, whereas 2,040 (Qper centwereproduced by the moderator. A comparison of word
intensity between moderator and the iggraints is shown iigure7.4. A sample of the transcription

can be found in Appendix S.
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Moderator
13%

Participants
87%

Figure7.4 Focus group word count agals Source: Selkstudy

7.3 The appreciation

At the beginning of the focus group interview, the presentation took approxin3@tetjnutesto

cover the structure of the framework and the process to build it gefAppendix R). The
participants were providewith two(2) sheets of A3 documenthe draft ofthe FM-DP integration
framework and RIBA Plan of Work 2013. During the presentation and throughout the focus group
interview sessionthe researcher realised thae participants wereyting to make aconnecton
betweet he f eatures available in the frameworKk
with the RIBA Plan of Work 2013 in order to understand how the framework works. Upon
completion of the presentation, the participants were asked Hi#practicality of the developed
framework to be implemented in the industry. Basicdafis aimedo look at the first impression of

the professionals in FM arttle property development industry towards the framework. Generally,
the participants werenpressed with the creation of the framewonkth one of the participants
expressig that the tendency to integrate FM element® ithe development process has been
undertaken in some organisations in the UK for a number of ydaveever, he practice dér FM-

DP integration was not recognised. Coupled with the absence of tangible medjundd¢dhe
integration effort, this research found there is an opportunity to contribute totckgap. The
creation of the framework has been able to translateetsteppactices of FNDP integration in to a
medium that is more organised and tangildlith the creation of this framewaork, best practices of
FM-DP integration hae been translated into a medium that is more tangible. However, their concern

with the develped framework is whether the framewdslit for new-build schems, refurbishment
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and maintenance works or procurement. To ensure the discussgomore focusd there was

consensus that the framework is fit for nbuild projecs based on thre€8) mainreasons:

a. It is more beneficial to provida separate framework for each development scheme that
correspondwith the nature of the work.

b. Itis easier to get muHiliscipline involvement at the early stage of the development process,
which leads to bettdfM-DP integrationThe RIBA Plan of Work 2013 highlighted that the
considerations for assembling the project teamto be carried out at Stage 0: Strategic
Definition.

c. The developed framework was regarded as a counterpiiue RIBA Plan of Work 2013,
which was designed to commence sequentially from Stage 0: Strategic Definition to Stage
7: In Use. The experience of the whole life of the facilities is crucial for knowledge continuity

where it suppogcontinuous improvement during building operation.

7.4 Validation of the framework structure

Throughout the focus group interview session, the participants were identified to indicate six (6)
locations orthe RIBA Plan of Work 2013 to support their explanation. FGR#&f instance was
identified to refer tdwo (2) points particularly on the Core Objectives of Stage 1 (tef€allout A

of Figure7.5) and Procurement of Stage 1 (refe€Callout B ofFigure?.5), whereas FGP#3 pointed
out four (4) different places on the RIBA Plan of Work 2048 (2) ofwhich were Procurement
and Suggested Key Support TaskehimTasks column (refdp Callout C and Callout D respectively
of Figure7.5). Another two (2) refered to Core Objectives of Stage 4 (refeCallout E ofFigure
7.5) and Suggested Key Support Tasks of Stage 3 teegallout F ofFigure?.5). Although FGP#2
did not directly denote any location tife RIBA Plan of Work 2013, it does not meé#mat the
structure ofthe developed framework wamadequate. It was identified that FGP#2 regularly
examinel theRIBA Plan of Work 2013 to veriffheexplanatios of othersFigure7.5 demonstrates

six (6) locations that were indicated by the participants.
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FGP#1

udiegic

FGR#3

Identify client's Business
Case and Strategic Brief

Prepare Technical Design
in accordance with Design

lity Matrix and
Project Strategies to include § *
all architectural, structural and
buikding services information,

FGP#3

Callout €

Initial considerations for ¥
FGP#1

Callout'E

—— FGP#3

Review and update
Sustainability, Maintenance |
and Operational and t
Handover Strategies and
Risk Assessments.
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riable task t

Callout A

Suggested
Key Support
Tasks

Propare and submit Building
Rogulations submission ag
sther third party

Callout B Callout:F

“Variabie sk b - crseng i Sempci refac o eacscnspacfe A Plae ofWerk 2013 vm o -Eapiarcfwcrt o o spac b n st fo e of e

Figure7.5 Locations denoted by the participantstb@RIBA Plan of Work 2013Source: Adapted
from the RIBA Plan of Work 2013

To conclude the Stages at the bottom of the framework were removethafiBA Plan of Work
2013 was regarded as a supplement to the framefigike7.6 demonstratethe validated structure

of the framework, whiclsomprisesThe Cicle and The Codes.

THE CIRCLE THE CODES

Stage 4

FM-DP INTEGRATION FRAMEWORK

Figure7.6 Validated structure of the FBP integration frameworkSource: Sefstudy
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7.5 Validation of the items and constructs

Analysis made using NVivo 1€oftware found that there abR relevant statements suppog 15
items in the FMDP integration framework. Although the interview took only () hours, the
researcher discovered that there were situaioh e r e 0 d a t hadoscareduin vehich tleen 6
existing ideas were repeat frequently throughout the intervieyers and Oetzel (2003dvise
that suchasituation indicatethatthe exitement in the discussion has dropped, whdviase (1995)
urges theresearcher to malkaejudgement on the adequacy of the collected data in aaithation.
Thebreakdown bthe relevant statements for each constisishown inFigure7.7.

Knowledge Strategic
Management Value 7
12

Organisation
18

Competence
11

Figure7.7 The breakdown of relevant statements for each cons8auatce: Selstudy

7.5.1 Knowledge Management

Knowledge Management emphasighe possession of willingness to learn, share and transfer
knowledge. Three (3) items in Knowledge Management genkdfterelevant statementshe
breakdown of each item shown inFigure7.8.
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ltem 3 »’ 4
Item 6 —» 4
Item 9 » 4
Total >» 12

Figure7.8 Number of relevant statements in Knowledge ManagerSenirce: Sefstudy

7511 Item 3: Having comprehensive facilities maintenance records

A common theme dicussed in tlsi topic is to encourage Facilitiddanagers to play a significant

role inthe construction stage and wohandin-handwith the project initiatori The per son
that [projeci is probably the corporate sales marketing team, but we tawork handin-hand

with them. They come up with the concepts. We sit down and go through the concepts with them. Te
them what wi || wor k, wha't wonot wor k and tl
i mpl ement that on Thadisalso & gersetalrcansehsusotanenceuradjes kit
Managers tde involvedin the production of Operation and Maintenance (O&M) documénts:f
Facilities Managefisfi nvol ved in the production of t.he C
Stage 5is the beginning of having a proper maintenance record, wiaoiprisesOperation and
Maintenance (O&M) documents and@mstructed drawings (refes Figure7.9). As mentioned in

Item 22 in Section 7.5.3, developinga maintenance system using CAFM in Stage 5 is a
commendable initiative towards having comprehensive facilities maintenance records in the future.
For refurbishment works, it is beneficial for Faodg Managers to look for the history of

maintenance works and then to feids into the CAFM system.
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5 ,»" -~

1

L Y
Construction

S arcppament
wﬁ'alegy. including ag
of information required fof®
commissioning, training, %
handover, asset management,
future monitoring and
maintenance and ongoing
compilation of ‘As-
constructed’ Information.

Suggested
Key Support
Tasks

ent.

Update Construction and
Health and Safety Strat:

Figure7.9 Production of O&M documents that comprisecasistructed drawings at Stage 5

Source: Selkstudy

Four (4) relevant statements wergttaiedthat describe the best practices required in encouraging
FM-DP integrationas tabulated ifable7.3.

Table7.3 Validated best practices of Item 3

Relevant statement

3a Work closely with client

3b. Involved in production of O&M documents
3c. Apply CAFM to populate the validated data

3d. Gathering maintenance record and feed it in to existing
CAFM system for refurbishment works

Source: Selkstudy
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7.5.1.2 Item 6: Having a good rapport with client

One of the motivations for FNDP integration is having a good rapport with clients. The clients can
come from internal and external organisations. HowdaailitiesManager$aveto work with them
inorderto meetther gani s at i ofihwbsld asshnmeedhe bettev thesrapport you have with
them, the mor e olwiekesl yofyou alf I ulea cAthough iasodndsp er
discouraging, it has to be exploited for the purpose of advaraageas expresdeby one of the
participants:i Wor k t oget her wi t h buied acellamratieernwarking | i e
environment, encouragp eopl eds i nput when appropuptlet e t
process of a ©Optopoftiaat, onélsparticipanticlaimed that FM is most likely not
goingtolead a projeci To say t hat t hil]Head thel wihdleithing is Mghlg a g €
unlikelytohappen atthemomentor mal | vy t hey ¢ aHowever, itdoeonptenean mze
that FM wa ignored throughout the development process. This is where having a good relationship
with the client is useful for the good of the project. Qdgparticipant suggested, | t t akes ¢
Project Manager to get that together and know when to bring thinrt peopl e i.n or
Thereforean influential Facilities Managevould be able to adse the Project Managers to consider

the elements of FM in the development process.

Therewas asuggestion to improve the wording of Itemvéith one of the paitipants suggestg
that6good professional relationshipé i swasar e
suggestiontouse havi ng a g o ooflc |uinednetr&sstordonbdjicerecgt § tvaerd@ i n g
busi nes s ,itwasfaunddogoeoessstent with Item 30. Therefore, it was decided that Item
6wouldber ewor ded to 6Having a good professional

Four (4) relevant statements suppditem 6, which describes the best practices to be implemented
in encouraging FMDP integration (refeto Table7.4).

Table7.4 Validated best practices of Item 6

Relevant statement

Stages \
6a. Work closely with the client (internal or external) -‘
6b. Work wih client to speed up the process (approval proce Stage ?
selection of materials etc.)
Stage ' _}

6¢. Promote people's input when appropriate to the best vali

6d. Advise Project Manager in terms of FM involvement

Source: Selktudy
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7.5.1.3 Item 9: Havingthe medanism to communicate with end users about their
requirements at all stages

At the beginning of the discussion, theras arargument on the difference between users and client.
One of the participants argudlu s er s i s s | i g ht | Farther digcdssgon mitetm t o
9 focused on the interest of the client. The concern is understandable as Stage 4 is an activity th:
involves various professionapsoducinga technical design in which client requiremecdsild be
overlooked. Furthermore, atalend of Stage 4 the design is going to be finalised, ready for planning
application to authority and tender. Ofig participant highlighted their concersaying:i Tend e r
stage]is] highly likely going to be alage4d. You bve got a efdésignaStdges i g |
40. Any changes after Stage 4 will increase project cost and additionakthiwh is unfavourable
tomostclierssA Wh at happen [hasbeenpgreed, vehentlegangesgcome from designer

to Mr Client, why tell me atthisstage?t 6 s a bi t t odagoigotcast me marédhene n
same participant further justified:| t 6s not hing wrong to tweak a
when youbve gobdts octh agnog eddthoudhainededigoesirte allowed tdevelop

their technicaldesigns independently, it would be advantageous to determine the level of degree of
autonomy so that the clients have minimum cordvelrthe interest of the requirementgart from

that, the RIBA Plan of Work 2013 suggested thasponding to Design Queries would be an

appropriate communication mechanism to explain about diedsirement fulfilment.

As the discussion was focused on the intesastthe client, it was decided to reword ltem 9 to

0 Ha vamechanismto communicae wi t h cl i ents about their r

Within Item 9, four (4) statements were captured explaining the best practices needed during
Technical Desigifior better FMDP integration (se€able7.5).

Table7.5 Validated best practices of Item 9

Relevant statement

9a. Determine the level of degree of design autonomy

9b. Respond to Design Queries \ Stage «

9c. Collaboration with building users and client

9d. Focws on the clier@s requirements

Source: Selktudy
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7.5.2 Competence

Competence emphassséhe possession of individual skills and knowledge. Four (4) items in
Competence generatd 1 relevant statements for which the breakdown of eachigesmown in
Figure7.10.

ltem 12 >= 2
Item 13 > 3
ltem 14 >- 5
Item 16 >‘ 3
Total >— 11

Figure7.10 Number of relevant statements in Competeoairce: Selstudy

7521 ltem 12: Having adequate knowledge about construction phases

At the beginnig of the discussion, one of the participafat sceptical about how FM could
manipulate Item 12 to contribute in Stagéia:  d i [shat]ga keogv how the building was built is

really beneficial in Stage 70

Further discussionshowever discovered Hat Faciliies Managers who have knowledge about
construction phases will play an important role in Stage 7. One of the participants highlighted the
benefit of having knowledge about construction phadst woul d be an advan
this knowlelge[ construction phas¢sBy understanding how the building was constructed, you have
more knowledge on how t o ma.iAndthariparticigant durtherp e r
explainedthati | t 6s really beneficial t ®@eon&kwhos\goingmw | t
mai nt ai n t Therefde,utisimgadrtangfar FacilitieManagers to study the history of the
buildingsothafit hey get t he .Jhegane padidipantclarifiebatd R hp g o wn ¢
the building, they love the Buid i n g , theydve seen it grow up,
input and then right the way through and then they start maintaining it and developing it and growing
it and helping the. building to become alivebo
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Interestingly, at the end of the dission, therewas general agreement that having adequate
knowledge abouheconstruction phasesiscruciédll t hi nk we a.ll agree w

There are two (2) statements that support Iltem 12, which describes the best practices to bt
implemented in encoaging FMDP integration (refefable7.6).

Relevant statement
12a. Understand how the building was constructed

12b. Have a sense of ownership Stage7

Table7.6 Validated best practices of ltem.12

7.5.2.2 Item 13: Having adequate knowledge in construction procurement

There was general agreement amongst the participants on the importance éédseitingers
havingadequate knowledge in construction procurement at Stdgeltink just as a general point,

FM should know the procurement proceldiis wassupported byrnother participantwho suggested
thatltem 13 would be advantageous at Stag&yhu really need Iltem 13 at stage ps® client got

clear brief what they argoing to dgattheln e xt st age and t.Basgdofhe ow
RIBA Plan of Work 2013, it is understood that FM would offer a meaningful contribution when
preparing the Initial Project Brief, whiatontainghe budget. Based on this commenis issential

to position Item 13 at Stage(fiefer to magnifier A ofFigure 7.11). In addition, the procurement
activities during Stage 3, Stage 4 and Stage 5 will depend on the procurement route eftermin
during Stage 1TheRIBA Plan of Work 2013 reminds us that improper procurement planning from
the beginning of the development process may result in distraction of work programme (refer to
magnifier B ofFigure 7.11). One of the participants reiterdtthe issuesaying:i | f you pi
wrong one[procurement roufe the risk becomehi gher a n One (1) particgpand
interestingly interpretd construction procuremerfrom a different perspectivefiFor me, an
understanding of the construction procurement is undersigritie cost of change at any point
along the development process. |Ités about th
i s Thereforeit is advantageous for Facilitiddanagers to understand the impact of changes during
the development process. IngenefalHavi ng knowl edge of construc

great benef,sald one of tha pagicip&nids o
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Magnifier A

Magnifier B

Figure7.11 Improper procurement planning may result in distraction of work progra®ougce:

Self-study

Three (3) relevant statements were captured which describe the best practices required ir

encouraging FMDP integrationas tabulated iffable7.7.
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