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ABSTRACT OF RESEARCH

Abstract of Research

Building development cost is influenced by a raft of complex factors which range from
project characteristics to the operating environment and external dynamics. It is not yet
clearly understood how these factors interact with each other and individually to influence
building cost. This gap in knowledge has resulted in inaccuracies in estimates, improper cost

management and control, and poor project cost performance.

This study aims to bridge the knowledge gap by developing and validating a multilevel model
of the key drivers of building development cost (BDC) and their causal relationships. Based
on literature insights and feedback from a survey of industry practitioners, some hypotheses
were put forward in regards to the causal relationships between the BDC and the following
key drivers as latent constructs: project component costs factor, project characteristics factor,
project stakeholders’ influences factor, property market and construction industry factor,
statutory and regulatory factor, national and global dynamics, and socio-economic factor.
Observed indicators of the model's latent constructs were identified and measured using a

mixed methods research design.

Results showed that property market and construction industry factor was the most significant
predictor of building development cost in New Zealand, while project component cost factor
has the least impact. The model’s fit to the empirical dataset, and its predictive reliability,
was validated using structural equation modelling. Results of an additional model validation
test by a panel of experts further confirmed its efficacy. Overall, the results suggest that sole
reliance on the immediate project component costs without due consideration of the wider
and more influencing effects of the external factors could result in inaccurate estimates of
building development cost. Key recommendations included addressing the priority observed

indicators of the most significant latent variables in cost studies and analysis.

Keywords: Building development cost, cost drivers, cost modelling, cost prediction

Page IV



ETHICAL APPROVAL

Ethical Approval

Massey University Human Ethics Committee (MUHEC) granted ‘Low Risk Notification’ to
this research project. Such approval was granted on 20 October 2015 under Ethics
Notification Number 4000015096 for the study titled “Building Development Cost Drivers in
the New Zealand Construction Industry: A Multilevel Analysis of the Causal Relationships.

Page V



ACKNOWLEDGEMENTS

Acknowledgements

I am immensely thankful to so many people who have been part of my Ph.D. journey and
made it possible. While I look back to write this acknowledgment, a feeling of gratitude and
thankfulness is becoming more overpowering and overwhelming. This thesis would not have
been possible without the participation of many wonderful people who contributed their
precious time, valuable feedback and expertise to this research project. Without their

incredible support I could not have accomplished it.

First, I would like to express my deepest gratitude and appreciation for my research
supervisor, Dr. Jasper Mbachu, for his unstinting guidance, knowledgeable advice, unfailing
support, and motivation. Dr. Mbachu has remained a steadfast source of support and

encouragement throughout this journey.

I would like to thank my Co-Supervisor, Dr. Niluka Domingo for her feedback and
encouragement. Special thanks go to staff and colleagues from the School of Engineering and

Advanced Technology (SEAT) for their kind and continuous support.

This research was supported by the Chinese Scholarship Council and Massey University for
which I am very grateful. Without their financial support, it would have been impossible to

pursue my doctoral degree in such an academic university and in such a beautiful country.

I sincerely express my utmost appreciation to the professional associations/institutions in
New Zealand and internationally operated, such as NZIA, NZIQS, NZIOB, ACENZ, PINZ,
and PCNZ for their assistance in providing their in-depth insights based on their expertise and
experience. Moreover, a big thank you to all those people who provided assistance and the

facilities enabling contact and connection with the industry professionals.

I also wish to express thanks to Massey University Human Ethics Committee (MUHEC) for

granting approval to undertake the stakeholder consultation process.

I am grateful to the organizations and individuals who participated in this research. Heartfelt

thanks go to all the clients, consultants, contractors and project managers, quantity surveyors

Page VI



ACKNOWLEDGEMENTS

and all those industry-related professionals who extended their support, dedicated their time

and shared the data required for this research.

Finally, my sincere thanks go to my family for their blessings, unfailing faith, and enormous

support, all of which has contributed to my progress to date towards successful completion of
this research. I am very glad to have an opportunity to say “Thank You” to my great Mom —
Li Feng Yun. You are so kind, so careful, and such a lovely Mother; I am so lucky to be your

child. Moreover, I will always have sadness in my heart for my Father — his loss was such a

blow.

Page VII



DEDICATION

Dedication

To my amazing Mother

Feng Yun Li

Page VIII



LIST OFABBREVIATIONS

List of Abbreviations

ACENZ
AMOS
ANOVA
BDC
BRANZ
DBH
IPENZ
MANOVA
MUHEC
NGD
NGDI
NGD2
NGD3
NGD4
NZIA
NZIOB
NZIQS
PCA

PCC

Association of Consulting Engineers New Zealand
Analysis of Moment Structures

Analysis of Variance

Building Development Cost

Building Research Association of New Zealand
Department of Building and Housing

Institution of Professional Engineers New Zealand
Multivariate Analysis of Variance

Massey University Human Ethics Committee
National and Global Dynamics Factor

Global Political Dynamics

Natural Forces

Global Economic Trend

Global Business Sentiments

New Zealand Institute of Architects

New Zealand Institute of Building

New Zealand Institute of Quantity Surveyors
Principal Component Analysis

Project Component Costs Factor

Page IX



PCCl1

PCC2

PCC3

PCF

PCF1

PCF2

PCF3

PCF4

PCF5

PCNZ

PINZ

PMCI

PMCI1

PMCI2

PMCI3

PMCI4

PMCI5

PMCI6

PMCI7

PMCI8

PSI

Design Cost

Construction Cost

Procurement Cost

Project Characteristics Factor
Project Location

Project Complexity

Procedures Methods

Contract Types

Technology Innovation

Property Council New Zealand
Property Institute of New Zealand
Property Market and Construction Industry Factor
Material Market

Labour Market

Competition Level

Market Structure & Size

Boom and Bust Cycles

Relationship of Supply and Demand
Investment Tendency

House Sell/Rent Prices

Project Stakeholders’ Influences Factor

LIST OFABBREVIATIONS

Page X



PSI1

PSI2

PSI3

PSI4

PSI5

RMBF

SEF

SEF1

SEF2

SEF3

SEF4

SEF5

SEF6

SEF7

SEF8

SEF9

SEF10

SEF11

SEF12

SEF13

SEF14

Clients

Consultants

Contractors

Suppliers

Building Officials

Registered Master Builders Federation
Socio-Economic Factor

Gross Domestic Production

Capital Goods Prices

Producers’ Prices

Consumer Price Index

Productivity in Construction Industry
Labour Cost

Net Migration and Population Growth
Employment Rate

Housing Prices

Building Consents

Energy Prices

Exchange Rate

Monetary Policy

Investors’ Confidence

LIST OFABBREVIATIONS

Page XI



SEF15

SEM

SPSS

SRF

SRF1

SRF2

SRF3

SRF4

SRF5

Government Fiscal Policies

Structural Equation Modelling

Statistical Package for the Social Sciences
Statutory and Regulatory Factor

Building Code and Compliance

Health and Safety Regulations

Political Policies

Financial Regulations

Construction Contracts Act

LIST OFABBREVIATIONS

Page XII



TABLE OF CONTENTS

Table of Contents

Statement Of OTIZINALILY .....coouviiiiiiieiiie ettt ettt e et e e tbeesbeeesnbeeesaeeenbeeeenseeennas 111
ADSLract Of RESCATCH. ... .oiiiiiiiiiiiiiii e v
ELhical APPIOVAL ....eviiiiiiiiii ettt e e e ettt e e e ettt e e e e satbeeeaeaabeeeeesssaaeeesssaaeessbaaaeeanes A%
ACKNOWIEAZEMENES .....eeeiiiiiieeiiiiieeeiiiee e ettt e e ettt e e ettt e e e etbaeeeesatbaeeeesssbaeeeessseeeessssaaeeaasssaeesennsseeeas VI
| Te Uo7 1 o) o F PSRRI PRR VI
LSt OF ADDTEVIALIONS ......viiieiiiiiie ettt ettt e et e e e ettt e e ettt e e e sttt eeeeanteeeeeansaeeeesnnseeeeeansreeaeannes IX
CHAPTER 1 INTRODUCTION ....ooiiiiiiiiiietteteste ettt ettt et ettt sttt et 1
1.1 RESEARCH BACKGROUND ..ottt ettt ettt ettt sttt seeesnee e enee s 1
1.2 PROBLEM STATEMENT ......iiiiiitiiiiiitett ettt ettt ettt 3
1.3 RESEARCH AIM AND OBJECTIVES ..ottt 4
1.3.1 RESEATCH QIIM...ceiuiiiiiiiieiiie e ettt et et e et e e bee et e e 4
1.3.2 RESEATCH QUESTIONS ....eeeiieeiieeeiiie ettt ettt ettt e et et e et e et eeeenteeeneeeenbee e e 5

1.3.3 RESEATCH ODJECTIVES ..ceeeuiiiiieeiiiiiie ettt ettt ettt e ettt e e e et e e e et e e e e eeeeaneeee 5

1.4 RESEARCH SCOPE AND LIMITATIONS .....ooitieiiiiiiett ettt ettt 6
1.5 CONTRIBUTIONS OF THE FINDINGS TO KNOWLEDGE ........ccocceviiiiiiiiiiniiniiiiceieeeene 7
1.6 STRUCTURE OF THE THESIS ..ottt 8
CHAPTER 2 LITERATURE REVIEW .....ooiiiiiiiiiiiiie ettt 10
2.1 OVERVIEW L.ttt ettt ettt ettt ettt ettt et e et e e aeeeees 10
2.2 BUILDING COST AND BUILDING DEVELOPMENT COST ...ccoeviiiiiiiieiiieeieeeeeeen 10
2.3 KEY FACTORS INFLUENCING BUILDING DEVELOPMENT COST .....cccccveiiieiiiieinen 14
2.3.1 Project-related factor influencing building development cost .............cccceeeeriiiiireeniiieeennn. 14
2.3.2 Stakeholders’ influences on building development COSt ........c..eeevreiviieeeriiiireeniiieeeeeiieeenn 17
2.3.3 Industry-related factor influencing building development COSt ..........cccuvieriiieriieriiirennnnen. 18
2.3.3.1 BOOM and DUSE CYCLES ...cuuveiieiiiiiii ettt e e 19

2.3.3.2 CAPACIEY 1.ttt ettt ettt 23

2.3.3.3 PTOQUCTIVIEY ...ttt 23
2.3.3.4 Conditions of construction INAUSITY .......ccoiuiiiiiiiiiiieiiiiie e 24

2.3.4 Market mechanism influencing building development COst ..........ccocveeriiieeniiieeniienieeene, 25
2.3.4.1 Force of supply and demand ............cccooviiiiiiiiiiiiici e 25

Page XIII



TABLE OF CONTENTS

2.3.4.2 Demands for conStruction ProAUCES ...........eeiurriiiieiiiie it 27
2.3.4.3 Supply for coNSIruction ProAUCES ........ceivrreiiiiiiiieiiie e 28
2.3.4.4 Market eXPeCtationS. .......cuviiiiiiiiiiiii et 28
2.3.4.5 MATKEt STTUCTUIE .....eiveiiiiiee ettt 28
2.3.4.6 Business cycles-property markets fluctuation-building investment ...............cccceernee. 30
2.3.5 Statutory and regulatory factor influencing building development cost...........cceevvvrennee.. 32
2.3.6 National and international factor influencing building development cost..............c........... 35
2.3.6.1 GLObAl INTTUCTICE ...ttt 35
2.3.6.2 NALUIC MAJEUIE .......viiiiiiiiiiiieitie sttt ettt sbe st e e e 38
2.3.6.3 SOCIO-CUIUTAl FACTOTS. . ..uvviiieiiiciiiic e 39
2.3.7 Socio-economic factor influencing building development cost.............cccvvreereiieeeennnnnnnn. 40
2.3.7.1 The direCt IMPACES ....evvvririeirieiiiiiii ettt 40
2.3.7.2 The impacts on housing mMarket.............cciiiiiiiiiiiireiii e 40
2.3.7.3 The impacts on construction IMAUSITY .........covvriiiiiiiiie e 43
2.3.7.4 The impacts on New Zealand property market ..........cccocovevveiiiiininiiniieniciieseennn 44

2.4 SUMMARY OF LITERATURE REVIEW AND GAPS IN KNOWLEDGE .........ccccoveneenne 46
2.4.1 Model of the factors influencing building development cost ..........c.eeevvviireerciieeeeninnennn. 48
2.4.2 Identified KNOWIEAZE GAPS .. ccvvieiiiieiiieiiiteeiie ettt ettt et e et enree e 49
CHAPTER 3 RESEARCH MODEL.....c..coiiiiiiiiiiiiiiiiteeenies ettt 51
BT OVERVIEW Lottt ettt st ettt enaean 51
3.2 MODEL COMPONENTS ...ttt ettt ettt et e e snee e eneeas 51
3.2.1 Influences of project component costs factor on BDC..............ccocvviiiiiiiiiiiiiiiieeeeiieeees 53
3.2.2 Influences of project characteristics factor on BDC ..........cccooviiiiiiiiiiiiieiiiceeeeeeen 53
3.2.3 The impacts of stakeholders’ influences factor on BDC.........cccccooviiiiiiiiniiiiiiiiiceen 54
3.2.4 Influences of property market and construction industry factor on BDC............ccceeennee. 55
3.2.5 Influences of statutory and regulatory factor on BDC ...........cccciiiiiiiiiiiiiiiiiiiecieeen 56
3.2.6 Influences of national and global dynamics factor on BDC ...........ccccoooiiiniiiiiieiniieennen. 57
3.2.7 Influence of socio-economic factor on BDC ........cc.coociiiiiiiiiiniiiiiiiiieninciceeeee 58
3.3 THE PROPOSED MODEL .......oiiiiiiiiiiiiiiteteese et 58
CHAPTER 4 RESEARCH METHODOLOGY ...cooiiiiiiieiiiiiie ettt ettt e e 60
AT OVERVIEW L.ttt ettt ettt et ettt et et e et e e e aeeees 60
4.2 RESEARCH METHODS ADOPTED ......cooiiiiiiiiiiiiiiieniienic et 60
4.2.1 Research philosophical foundation .............cccceeviiiiiiiiiiieniecece e 60
4.2.2 ReSEArCh PATAdIZIN ....eeeeiiiiiiieeiiiii ettt et e ettt e e e ettt e e e et e eeeenteeeeesnnaeeaeas 61

Page XIV



TABLE OF CONTENTS

4.2.2.1 Ontological and epistemological positions and paradigm adopted in the study........... 62
4.2.3 Research methods in construction MANAZEMENL ..........ccuvveeeriirreeeeriiieeeeiiieeeerireeeeesareeans 65
4.2.3.1 Qualitative research methods ...........coooiiiiiiiiiiii e 65
4.2.3.2 Quantitative research methods ..........ccooeiiiiiiiiiiiiee e 66
4.2.3.3 MIX MELROMAS ....eeiiviiiiiiie e 67
4.2.4 Mixed method adopted in the StUAy ...........oevviiiiiiiiiiiei e 67
4.3 RESEARCH PROCESS ...ttt ettt et ettt e 68
4.3.1 Flowchart Of 1€S€arch PrOCESS. ......ceeruviieeiiiiiieeeiiiie e et te ettt e e e riree e e e rbeeeeeereeeeesenaaeaens 68
4.3.2 Qualitative data gathering (Pilot SUTVEY) .....cccuvieiuiiiiiiieiiieeeiie et 71
4.3.2.1 Interview scope and sampling frame ............cceveiiiiiiieiiiiiie e 72
4.3.2.2 INLETVIEW STTALEZY .vveevreeiiieeiitie ettt e ettt e st e et ekttt ettt e et e st e e e e b e e 72
4.3.2.3 Sampling technique and SIZE€..........cccciveriiiiiiiieiie i 73
4.3.2.4 Interview planning and scheduling............ccocovveiiiiiiii e 74
4.3.2.5 Data gathering iNSIUMENE ..........ccvieiiuiieiiieeiie e 74
4.3.2.6 Conduct Of the INEETVIEWS ....ciuviiiiiiiiiiiie ittt 75
4.3.3 QUESTIONNAITE SUIVEY ..eeeeeueviiieeeuiiieeeeaiteteeaaietteeeateeeesaasteeeeaaassseeseasseeeeaassseeesaanseeeeeannneeasns 75
4.3.3.1 QUESHIONNAITE AESIZI ..veeivvieiiiieitie ettt e s 76
4.3.3.2 Target population and sampling frames...........cccooeeviviiiiniiniiii 76
4.3.3.3 Sampling techniques adopted...........coooviiiiiiiiiieiiiie et 78
4.3.3.4 SAMPIE SIZE ..cvvieiiiee ittt 78
4.3.3.5 CRNSUS SUIVEY ..eeiiuiiiiiiiiiiiiiiiiiiii sttt bbb 79
4.3.3.6 Questionnaire admMiNISIIATION .. ....vvveeeierrreesiiiereesriereesstrereessnrereessreereesnaneeeesnrereeeans 79
4.3.4 ReSEATCH ETHICS ...uviieiiiiiiiie i 80
4.4 SELECTION OF DATA ANALYSIS METHODS ....coiiiiiiiiiiiiiiieceeeeec e 81
4.4.1 Overview of appropriate data analysis methods ............cccoeoriiiiiiiiiiiii i 81
4.4.2 Nature of research questions and ODJECTIVES .......cuvvieeiiiiieeeiiiieeeeriiieeeeiie e e e eireeeeeseaeee e 84
4.4.3 Nature of the primary/empirical data ...........ccceeiiiiiiiiieiiiiee e 84
4.4.4 Scales Of MEASUTEINENE ........eiruuiiiiiieriiiteite ettt sttt st e s e e 85
4.4.5 Nature of data diStribUION .......cceoiiiiiiiiiiiiiiiciieicc e 85
4.5 DATA ANALYSIS METHODS ADOPTED .....ccoiioiiiiiiiiiiiiitetesece e 86
4.5.1Qualitative data analysis (Content analysis) .........cccueeerrurieeeiiiiieeeiiieeeeriieee e 86
4.5.2 Quantitative data analySisS PrOCESS .......vveeeerurrireeriiieeeiiriieeesiirreeesstreeeeeserreeeessseeesessseeenns 87
4.5.2.1 Data SCTEEIIINE .....vvevveeriestiestee sttt etttk sttt nb et nr e ns 87
4.5.2.2 Cronbach’s @lpha tEST ......ciuviiieiiiiiie it 87



TABLE OF CONTENTS

4.5.2.3 REGIESSION @NALYSIS ....vviiiiiiiiiiieiiiiiie ettt e et e e 88
4.5.2.4 Principal component analySiS...........cuuviiiureririeiiiiiniie e 89
4.5.2.5 Structural equation MOdelling...........ccevviiiiiiiiiiii i 91

4.6 RESEARCH MODEL TEST PLANNING AND IMPLEMENTATION.......ccccoiiiiiiiiiieine 93
4.6.1 Instrument for collection of empirical data ...........ccoccueeviiiiiiiiiiie e 93
4.6.2 Questionnaire distribution PlANNING ...........eevvuiieriiieiiiieiiie et 93
4.6.3 Instrument for research model development and verification ............cccecceeeeeriiiereenieen.n. 94
4.6.4 Research model validation...........ccceeeiiiiiiiiiiiiiiniiiii it 94
4.7 RELIABILITY AND VALIDITY .ottt 94
4.7.1 EXternal Validity.....c..eeeiiiiiiiieeiiiiee ettt e a e eaaeee s 95
4.7.2 INterNAl VAIIAILY ..eeeeiiiiiieeiiiie et e e et e e e e rb e e e e estbaeeeesstsaeeeensaaeeens 96
4.77.3 CONSIUCE VAIIAIEY ....eeeeveieiiiie ettt ettt ettt e ettt e et e et e et eetaeeenseeennees 96
474 REIHADIIIEY ..ottt ettt et ettt e bt e et e et et e nbeeeneeens 96
CHAPTER 5 DATA PRESENTATION AND ANALYSIS ..ottt 98
S.TOVERVIEW ..ottt ettt ettt ettt e e et eenteeeneesneeeneeeneean 98
5.2 QUALITATIVE PILOT SURVEY RESULTS ....oooiiiiiiiiinienitiiteeeeeneceeeee e 98
5.2.1 Influence of socio-economic factor on BDC ...........ccoceiiiiiiiiiiiiniiniiiieieeceeee 99
5.3 QUESTIONNAIRE SURVEY RESPONSES ......ooiiiiiiiieiieiie sttt 102
5.4 DEMOGRAPHIC INFORMATION OF RESPONDENTS .....cc.cooiiiniiniiniiiiiiieeneeneeneeene 103
5.4.1 Professional 101€ i INAUSIIY ...c.veieriiiiiiiiieiiie ettt ettt e e e eeeees 103
5.4.2 Occupation N OTZANISATION .......eeruurrieeerieieeeeetteeeeaitieeeeseeeeesssnraeeeessseeesennsneeeeanseeeeannsees 104
5.4.3 Professional experience of the respondents ............ccccceevviiieiiiiiiee e 105
5.4.4 The city currently WOrKING iN .......cccooiiiiiiiiiiiiiie et 106
5.4.5 Professional @SSOCIAtIONS .......ccc.viieruiitiiiiieiiieeiiee ettt ettt ettt e e e e seeees 107
5.5 QUANTITATIVE DATA ANALYSIS PROGRESS......cccccoiiiiiiiiiiiiiniiniciicceeeeee 108
5.5.1 The advantage of SEM ......cc.oiiiiiiiiiiiiiie ettt e 108
5.5.2 SEM application in the construction dOmain............cevcueeeriieriiiieniieeniee e 109
5.5.3 Data aNalySIS PIOCESS ...vveeeurrierrieeriieeeittesieeeaeteeetteesteeennteeesaeesnseeesnseessseesnseeennseesnnseas 109
5.6 MODEL DEVELOPMENT USING SEM ..ottt 111
5.6.1 Structural equation MOAEIIING.......ccueiiiiiiiiiiiiie e 111
5.6.2 Choosing appropriate type of SEM analysis approach.............ccceeevveviieiniieniieenieenen, 112
5.6.3 Primary analysis for consistency checks ..........cccovvviiiiiiiiiiiiiiieiie e 114
5.6.4 Primary consiStenCy teSt TESULLS ......ueiiuiiiiiiiiiiie ittt 115
5.6.5 Initial structural equation modelling Specification.............ccceevuveeriiieeniieiniieniie e 118

Page XVI



TABLE OF CONTENTS

5.6.6 Confirmatory factor ANALYSIS .......cveeeeiiiiiiie ettt e 119
5.6.7 Model refinement and modifiCation............coccecuieniiiieniieniiiiiieecec e 126
5.7 FINAL MODEL SPECIFICATION. ....cc.ttiitiitiitinitiiit ettt 127
5.8 ASSESSMENT OF STRUCTURAL MODELS.......coooiiiiiiiaiieiieet et 129
5.9 THE RESPONSES TO THE OPEN-ENDED ASPECTS OF THE QUESTIONNAIRE ......... 131
CHAPTER 6 MODEL VALIDATION ...ttt ettt ettt ettt 133
6.1 OVERVIEW ..ottt st sttt 133
6.2 MODEL FITNESS TO EMPIRICAL DATASET ....oiiiiiiiieiieceeeee e 133
6.2.1 GOF IMEASUTIEC ...cuuieiuiiieiiiiteiiie ettt ettt ettt et e et e sttt e sab e et e e st e e esbeeebteesabeeeennee 134
6.2.2 AsSeSSMENt Of NOTINALILY ...eeiuviieiiiiiiiieiiie ettt ettt e et e e e 134
6.2.3 MUIICOINEATILY ...eeeuvvieeiiiieiiiieeeiiie ettt st te et ee ettt et ee et e e sbaeeenbeeenbeeensbeeenseeennseeennes 137
6.2.4 MOAEl AdE@UACY .....eouveieiiiiieiiit ettt et ettt ettt e s 139
6.2.5 Reliability and VAlIAIty .........c.eieriiiiiiieiiie e 141
6.2.5.1 Composite THADIILY .....vvvveiiiiiii e 142
6.2.5.2 Convergent VALIAILY ........eeiiiriiiiieiiii e 142
6.2.5.3 Discriminant Validity ........cccoviiiiiiiiiiiii i 144

6.3 HYPOTHESIS TESTING .....eiiiiiiiteiieie ettt 145
6.4 EXPERT VALIDATION OF RESULTS ....oootiiiiiiitit ettt 147
6.4.1 ReCTUItMENt OF EXPEILS ..vvviiiiiiiiiieeiiiiieeiiiee e et et e e ettt e e estbeeeeeabbeeeesseseeesessssaeeesssseeeeanes 148
6.4.2 EXPEIt INEETVIEWS ..eeeuvvieiiiieriiieeriiieeitteestteesiteeeeteessteesssteessseesnsseeanseeeanseeensseessseeanseeennes 150
6.4.3 RESPONSES ANALYSIS ...eieeiiiiieeiiiiieeeiiie e et ettt e e ettt e e et e e e sttt e e e neeeeeeennseeeeensneeeeanes 150
6.5 DISCUSSION OF THE FINDINGS IN RELATION TO THE RESEARCH OBJECTIVES .. 156
6.5.1 Findings in relation to HYpOthesis 1 ......c.cooiiiiiiiiiiiiiiiiiieeieecee e 157
6.5.2 Findings in relation to Hypothesis 2 ........oooiiiiiiiiiiiiiiieiieeccee e 157
6.5.3 Findings in relation to Hypothesis 3 ........oooiiiiiiiiiiiiieiie e 158
6.5.4 Findings in relation to HYPOthEeSIS 4 .....c..oeeiiiiiiiiiiiiieiie et 159
6.5.5 Findings in relation to Hypothesis 5 .......ccvviiiiiiiiiieiiiiee e 159
6.5.6 Findings in relation to HypOthesis 6 .........ooiuiiiiiiiiiiiiiieeieece e 160
6.5.7 Findings in relation to HYPOtRESIS 7 ....ccveveiiiiiiiiiiiiieeeiie e 160
6.5.8 The difference between analysis results and findings of the experts’ opinions ................ 161
CHAPTER 7 CONCLUSIONS AND RECOMMENDATIONS.....cooiiiiiiieiiienierie e 163
T LT OVERVIEW L.ttt et 163
7.2 KEY CONCLUSIONS ... .ottt ettt sttt ettt sttt 163
7.2.1 The key factors that influence BDC in the New Zealand construction industry............... 163

Page XVII



TABLE OF CONTENTS

7.2.2 The relative levels of influences of the identified factors on BDC............ccceevviiennennnne. 164
7.2.3 Causal relationships exist between the factors and BDC ...........cccoooiiiiiiiiiiiiniieinieene 167
7.2.4 The validity and practical relevance of the model from the experts’ perspectives ........... 167
7.3 CONTRIBUTIONS TO KNOWLEDGE .....cccuiiiiiiiiiiiiiieieie e 168
7.4 IMPLICATIONS FOR RESEARCH AND INDUSTRY PRACTICES........cccoevieieiie, 170
7.5 PATHWAY FOR INDUSTRY UPTAKE OF THE RESEARCH FINDINGS...........cccceeee.... 172
7.6 LIMITATIONS OF THE STUDY ..ottt et 175
7.7 RECOMMENDATIONS FOR FURTHER RESEARCH ......ccccocceiiiniiniiiiniiiincieccncn 176
7.8 SUMMARY OF KEY FINDINGS......cooiiiiiiiiiiitiniiei ittt 177
REFERENCE. ... oottt et sttt st et e 180
APPENDICES ...ttt et ettt et et et et ent 216
APPENDIX A: LOW RISK NOTIFICATION.......coiiiiaiiiteiieie ettt 217
APPENDIX B: PARTICIPANT CONSENT FORM........cooiiiiiiiiiiiii it 218
APPENDIX C: AUTHORITY TO RELEASE THE TRANSCRIPT.......cociviiniiiiiiniicieicieene 219
APPENDIX D: RESEARCH ASSISTANT CONFIDENTIALITY AGREEMENT..................... 220
APPENDIX E: TRANSCRIBER’S CONFIDENTIALITY AGREEMENT........cociiiiiiiiiiens 221
APPENDIX F: E-MAIL REQUESTING PARTICIPATION IN PILOT SURVEY .......cccvennnnen. 222
APPENDIX G: QUESTIONNAIRE SURVEY PACKAGE........cccoiitiiiiiiieieieeieeeeeeen 223
Appendix G1 (COVET LEET) ..ouuuiiieiiiiiee ettt e ettt e e et e e e eeeeeneeeeeas 223
Appendix G2 (QUESTIONNAIIE) .....vveeerevrireeeiiiieeeeirieeeesnreeeasnrteesessnreeeeaesseessssseeessssseesssssseeens 224
Appendix G3 (Request for Research FINdings).........ccccoeeiiiiiiiiiiiiiiiiieieeeie e 227
Appendix G4 (ONIINE SUIVEY).....eiiiiiiiiieieiiiie ettt e et e e et e e ettt e e e eieeeeeeannaeeaas 228
Appendix G5 (Questionnaire Reminder Letter) ..........cccvieeriiiieeiiiiiieeeiiiiee e e eeiieee e 235
APPENDIX H: INTERVIEW PACKAGE ......ooiiiiiiiiiee e 236
Appendix H1 (Cover Letter 1) ....oiiiiiiiiiiiiiiie ettt ettt e e et ee e e 236
Appendix H2 (COVEr LEtEr 2) ....uviiiiiiieeeeiiiieeeeiiieeeeiieeeesivteeeeraeeeeeibaeeesnsaaeesenesaaesensnseeeas 237
Appendix H3 (Previous Information Related to Research)...........cccoovvviieiiiiniiiiniiiiiieieee 238
Appendix H4 (INterview QUESTIONS ) .....ceeiiuuiieeeiiiiieeeiiieeeeeiiieee e ettt e e e eiteeeeeeneeeeeeeneeeeeeanneeeens 239
Appendix HS5 (Interview Reminder Letter) .........cccvveeriiiieeiiiiiieeiiiiiee e 240
APPENDIX I: PRIMARY STATISTICAL ANALYSIS ...t 241
Appendix I1 (Descriptive STAtISTICS) ....ueeeeerureieeeiiiieeeeiiiee e et e e e eitee e e ettt e e e st eeeeenaeeeeeeneeeaeas 241
Appendix 12 (Test Of NOIMALILY ) ....coovviiiieiiieeeeiiiee ettt e e ee e e iaraeeeeabaeeeas 242
APPendix I3 (HISTOZIAIMNS)...eieiiiieiiiieeiiie ettt e eite et tee et e et e et e et ee et eesnbeeeabeeeneeesnseeeneee 243
Appendix 14 (Q-Q PIOt) c...eeiiiieee e e 258

Page XVIII



TABLE OF CONTENTS

APPENDIX J: STRUCTURAL EQUATION MODELLING ANALYSIS ....oooiiiiiiieiiciiceens 274
Appendix J1 (The Hypothetical Research Model) ..........ccccoeeiiiiiiiiiiiiiniiiicc e 274
Appendix J2 (Assessment 0f NOTMALILY) ...c..eooviviieniieniiniiiiiiieiienec et 275
Appendix J3 (Regression WEIZhES) ......coeiiiuiiiiiiiiiiieiiiiiie ettt e e e e 276
Appendix J4 (Standardized Regression Weights) .......ccceevveeeiiiiiiiiiiiieiieeceeee e 277
Appendix J5 (Squared Multiple Correlation) .........cooeereeriiiiienieniiiieeieenie e 278
Appendix JO (Total EFECtS) ...oouuiiiiiiiiee e e e 279
Appendix J7 (Standardized Total EFfects) .......c.ccoviiiiiiiiiiiiiiie e 280
Appendix J8 (Direct EFIECS)....co.eeriiiiiiiiiniiiiieeieeceie e 281
Appendix J9 (Standardized Direct Effects) ........cccueiiiiiiiiiiiiiiiieeice e 282
Appendix J10 (INdirect EFFECtS) .......viiiiiiiiiiiiiie e 283
Appendix J11 (Standardized Indirect Effects)........cocevviiriiiiiiiniiniiniiiicnnicicccceeec 284
Appendix J12 (Model Fit Parameters) ........c..eeeeiuiiieiiiiiieeeiiiiee et 285

APPENDIX K: ANALYSIS OF INTERVIEW RESPONSE.....c.coccooiiiiiiiiiiininiccneceneeeee 287

APPENDIX L: PUBLICATIONS ....oiiiiiiitiitit ettt ettt et e 288

Page XIX



TABLE OF CONTENTS

List of Figures

Figure 2.1 The components of building development COSt ........occuviriiiiiiiiiiriiiiieeeiee e 12
Figure 2.2 The mechanism of how building cycle WOrks ...........ccccoeeriiiiiiiiiiiiiiie e 22
Figure 2.3 Price change related to supply and demand ............ccccevveriiiiiiiiiiiieeiee e 27
Figure 2.4 Simplified schematic of the interest rate mechanism ..........c..ccoceevieniiiiiinienienciceee, 42
Figure 2.5 Multi-level influencing factors ...........cooociiiiiiiiiiiiiiee e 50
Figure 3.1 Hypothetical model of the factors influncing BDC in New Zealand ............cc.ccoeoveenneens 59
Figure 4.1 The relationship between ontology, epistemology, and methodology ...........cccceeveerinenn. 62
Figure 4.2 Research route followed in the sStudy ..........cccoooiiiiiiiiiiiii e 64
Figure 4.3 Flowchart for 1eSearch PractiCe ............cooiviiiiiieiiiiieiiieiiiee ettt sieee e 70
Figure 4.4 Flowchart for selection of data analysis teChNIqUES .........cceevveieriiiieniieiiieeeiee e &3
Figure 4.5 The diagram sample in AMOS ...........oiiiiiiiiie et e e e ee e 92
Figure 5.1 Professional roles of the reSpondents............cooueiiiiieiiiiiniiiiiieniee e 104
Figure 5.2 Working occupations of the reSpondents ..........cc.cceocuevieenieniinitiieenienie e 105
Figure 5.3 Professional experiences of the reSpondents .............cccueieiriiiiieiiiiiie e 106
Figure 5.4 Working locations of the reSpONdents. ............ccueiiriieriiiiniieiiieeree e 107
Figure 5.5 Professional accreditations of the reSpondents...........cccceveeriiiiiinienieniiciiieneeneeneeen 108
Figure 5.6 Main structural research model ..............ooooiiiiiiiiiiiii e 119
Figure 5.7 Project component COStS TACLOT........ccuviiieiriiiieeiiiiie ettt e et e e erae e e e e e e eeeaeee s 121
Figure 5.8 Project characteristics fACtOT ........evuiiiiiiiiiiiieiiie ettt e 121
Figure 5.9 Project stakeholders' influences factor.............oooueiiiiiiiiiiiiiiie e 122
Figure 5.10 Property market and construction industry factor............cceevvveeriiiniiiiiiieniieeeeeee, 122
Figure 5.11 Statutory and regulatory factor ...........cocueiviiiiiniiiiiiin e 123
Figure 5.12 National and global dynamics factor .............oocuiiiiiiiiiiiiiiiiee e 123
Figure 5.13 S0CI0-€CONOMIC FACTOT .....viiiiiiiieeeiiiieeeeeiiee e et e e et e e e eibeeeeeitbeeeeesesaeeeessasaeeeessseeens 124
Figure 5.14 Final structural research model...........c.cccoouiiiiiniiiniiiiiiiiioniiic e 128
Figure 6.1 Output of Bollen-Stine teSt..........eeeiiiiiiiiiiiiii ettt e e 137
Figure 6.2 Hypothesis testing mMOdel ............ooiiiiiiiiiiiiiiiiie e 145
Figure 6.3 Mean plot for the influencing factors............ceoveeriiriiiiiiiniiniciit e 154
Figure 7.1 Relative importance of influencing factors .............cooooiiiiiiiiiiiiiiie e 166

Page XVI



TABLE OF CONTENTS

List of Tables

Table 2.1 Literature summary of the component factor influencing BDC .............cccooveviiiiiiieninnn. 13
Table 2.2 Literature summary of the project-related factor influencing BDC ..........cccceevieniininnee. 16
Table 2.3 Literature summary of the project stakeholders' influences factor affecting BDC ............. 18
Table 2.4 Literature summary of industry factor influencing BDC .........cccocoviiiiiiiiiiiiniiiiieee, 25
Table 2.5 Literature summary of market-related factor influencing BDC ...........ccoccovieniininninnn. 32
Table 2.6 Literature summary of the regulatory factor influencing BDC ...........cccoooiiiiiiiiiiiniin, 34
Table 2.7 Literature summary of the global factor influencing BDC ...........cccoooiiiiiiiiiiiiiiiiceiiens 39
Table 2.8 Literature summary of SEF influencing BDC ...........ccccoiiiiiiiiiiiiiciccceee e 45
Table 3.1 Latent constructs and corresponding indiCators. .........ocueervuiieriiienieeiiiee e 52
Table 5.1 Interviewees' roles 1N the INAUSLIY.......oooiiiiiiiiiiie et 99
Table 5.2 Questionnaire reSPONSE ANALYSTS ...eevvrerurrertieeriiieeiieerieeerteeeteeesieeeseeeeeieeesbeeennneeenneas 103
Table 5.3 Mean rating and ranking of influencing indicators for BDC............cccocoiiiiiiniiiiniicnnnn. 116
Table 5.4 Total variance eXplained ...........ccueeriuiiiriiiiiiie et eaeeensseeeeeees 117
Table 5.5 Reliability analysis for individual CONSIIUCES ........oovvieriiiiiiiiiiiieiie e 118
Table 5.6 Standardised regression weights of indicators on latent constructs ...........cccevevveevueennnee. 125
Table 5.7 Indices of GOF measures of first and final SEM models..........cccccoveeniiniiiiiniininnenn 131
Table 5.8 Response analysis for open-ended questions in the questionnaire...........c.ccceeevvveerveeennnee. 132
Table 6.1 Assessment 0f NOTMALILY ......oeeiiiiiiiiiiiie et e e e e e 136
Table 6.2 The correlation matrix of the latent variables ...........cccooierieniiiiiiniinieiieeee e 138
Table 6.3 Variances estimated by the model ..............cccoviiiiiiiiiiiiiieee e 140
Table 6.4 Parameter estimates and standard €ITOTS ...........ccccueiieiiiiiiieeeiiiiee et 141
Table 6.5 Composite reliability INAEX .......c.eeerruiiiiiiiiiiieiie et e e 142
Table 6.6 Squared multiple COITElAtIONS .........ccoiuviiieeiiiiie ettt et e e e eeraee e eeareee s 143
Table 6.7 Correlations among INAICALOTS .........ccuriieerriiireeeiiiee e et e e et eeeebeeeeeseaeeeeeneeeeeeeeneeens 143
Table 6.8 Average variance exXtracted VAIULE .........cc.eeviuiieiiiiiiiieriie e 144
Table 6.9 Hypothesised relationships testing in the research model ..............cccceevviiiiiiiiiiieeinnnn.n. 147
Table 6.10 EXpert SEleCtion CTItETIA . ......ceiiuurireeeiiiieeeiiiee e ettt e e et e e ettt e e et e e e et eeeennteeeeeneeeeeas 149
Table 6.11 INtErVIEWEE PIOTILE ....cocuviiiiiieiiii ettt et e et e e eneeees 150
Table 6.12 The consensus of the experts on the influencing level ............cccooeeiiiieiiiiiieiiiiiee, 151
Table 6.13 Test result of hOMOZENEItY VATIANCES .....ceuvviiieriiiieeeiieee et et e e e e 153
Table 6.14 ANOVA test result for the influencing factors...........ceeevviiviiieiiieeriieieeeeeie e, 153
Table 6.15 Descriptive analysis TESUILS ..........cocvviiieiiiiiire ettt e ee et e e e e eeraeeeenreeee s 153
Table 6.16 Mean differences results of the influencing factors ............cccceeeeviiiiiiiniiiieiieee, 155

Page XVII





