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ABSTRACT

Public building projects are vital in the construction industry since they can provide a
variety of public benefits and improve the efficiency of public utilities. The Iron
Triangle is a crucial driver of public building projects, ensuring project success
through proper management of the lron Triangle's components. However, when it
comes to the elements that have identified in this research, the scope is the most
important factor to consider. As a result, analysing the impact of the Iron Triangle due
to scope indeterminacy in public building projects is a critical performance metric for
reducing negative impacts on the Iron Triangle and ensuring the efficacy of public
building projects. Therefore, the study focuses on the assessing the above impact of
scope indeterminacy on the performance Iron Triangle in public building projects.
Case content analysis and descriptive statistics were used to analyse the empirical data
acquired from expert interviews and a questionnaire survey.

The studies revealed twenty-seven causes for scope indeterminacy in public building
projects, with twelve (12) of them being unique to public building projects. In addition
to that, the study discovered 34 handling strategies for reducing the impact of scope
indeterminacy. In the context of public building projects, eleven of the most severe
causes of scope indeterminacy for Iron Triangle performance were discovered, with
"Lack of Planning” and "Lack of Concentrate on Defining Scope"” being the most
severe causes of scope indeterminacy for Iron Triangle performance in public building
projects.
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DEDICATION

I'd want to dedicate my work to my devoted
father who taught me the meaning of life and
esteemed instructors, who have never wavered
in their support, devotion, and

encouragement.



ACKNOWLEDGEMENT

This research covers the dedication and ready assistance of many people and
organisations who have contributed to the completion of this research in rich ways.

Therefore, | take this opportunity to thank everyone.

It is my foremost duty to pay my gratitude to my supervisor Dr. (Mrs) Chandanie
Hadiwattege for the great commitment, guidance, and encouragement given
throughout the research. Further, |1 extend my gratitude to Plnr. (Mr) E.A.C
Piyashantha DDG/RED UDA for providing the required details to carry out the

research.

My sincere gratitude shall also be extended to Prof. (Mrs)Yasangika Sandanayake,
Course Director/ Former Head of the Department of Building Economics, Ch. QS (Mr)
Suranga Jayasena, Head of the Department of Building Economics, and, Mr. Waruna
Vidyaadikariarachchi Programme Assistant and much other academic staff of the
department for their immense guidance and support given throughout the research

period and my academic years of the University.

Special thanks to all the expert interviewees and industry practitioners who gave me
immense support to complete a successful data collection by sharing their valuable

knowledge and experiences with me.

Finally, I sincerely thank my family members, and all my companions for sharing their

experience and knowledge throughout the learning process

H.M.P.S Herath

June 2022



TABLE OF CONTENTS

LIST OF FIGURES ...ttt IX
LIST OF TABLES ... oottt X
LIST OF ABBREVIATIONS ... oottt Xi
1. INTRODUCTION CHAPTER 1 ..o 1
1.1 BaCKOIOUNG ......ocueiiieic ettt et e be et esneenne s 1
1.2 Problem STatemMeNt ..o 4
1.3 AIM OF the FESEAICH .......ccviiiiiieec e 5
1.4 Objectives OFf RESEAICH .........cccveiiiii e 5
1.5 Scope and LIMItatioNS..........c.cciveiieiiiieiii e 5
1.6 Research Methodology .........cooveiiiiiieiie e 5
1.6.1 LItErature REVIBW........ccuiiiiiiiiiiiiiieieee e 5
1.6.2 EXPEIt INEIVIBWS .....vieiiieiee it 6

1.7 Chapter SUMMAIY ......coiiiiieiieieiee ettt 6

2. LITERATURE REVIEW CHAPTER 02...uieviiiniiniiiniinininnnnns 7
2.1 INTrOAUCTION ...ttt bbbt 7
2.2 WAt 1S “SCOPE 7 ..ttt nnee s 7
2.3 Scope in CONSLIUCTION PrOJECES ......ocvvviiiiieiieieieie s 8
2.4 Significance of the Defining Scope in the Construction Projects...................... 9
2.5 What is “Scope Indeterminacy” in the Construction ConteXt..........c.cervrenenn. 10
2.6 Impact of project scope indeterminacy on the construction projects............... 11
2.7 Causes of project scope iINAEterMINACY .........ccceevveviereeiiesieere e e 11
2.8 Maintaining Performance of Iron Triangle in construction projects................ 15
2.9 Impact of Project Scope on Iron Triangle..........ccooevveiiieiii v 18
2.10 Impact of Scope Changes on the Iron Triangle .........ccccoovvevieiiiciciieeceee, 20
2.11 Scope Management in CONStruction Projects .........ccccevverenenenencnieseenes 22



2.12 Scope Management Strategies to Manage Scope Changes in Construction

o (0] 1103 £ PSSR TRPPS 24
2.13 Cost overruns, quality issues and delays in Public Construction Projects..... 25
2.14 Impact of scope Indeterminacy in public Construction projects.................... 27
2.15 Public BUildiNg PrOJECLS .....ccvovveiiiiiiiiieieieiesee e 28

2.16 Defining Project Scope in Public Building Projects and Responsible Parties.

................................................................................................................................ 29
2.17 Chapter SUMMAIY ......ccvoiiiieie et e e ae e e saeesae e sreeee e 30
.METHODOLOGY CHAPTER O3 ... 31
S L INErOAUCTION ... 31
3.2 RESEAICH DBSIGN.....uviiiieiiie et 31
3.2 L EXPIOTALONY ..ot 31
3.2.2 DESCIIPLIVE ...ttt 32
3. 2.3 EXPIANALOIY ...t 32
3.2.4 Selected Design for this RESEArCh..........ccccovviiiiiiiicie e, 32
3.3 ReSArCh APPIOACH ... 33
3.3.1 Qualitative APProach .........ccovieiiiiiiiee e 33
3.3.2 Quantitative APPrOACKH ........ccieieiiieie e 34
3.3.3 MiXed APPFOACK ......oeiiiiicie et 34
3.4 Selected Approach for this Research ............ccccooevveiviiicecce e, 34
3.5 RESEAICH STrAtEUIES .....eeviieiecie e 35
3.5.1 CaSE STUIES ...ttt 35
3.5.2 SUIVEY STTALBOY ....veeeieieie ittt see ettt et e e e e e nnaeeennes 35
3.5.3 Selection of SAMPIING .....ccveeiiiii 36
3.6 Qualitative Data Analysis Techniques — Case Content Analysis ................... 36
3.7 Quantitative Data Analysis Techniques — Relative Important Index (RII)...... 36

Vi



3.8 RESEAICH PrOCESS. ... .cci ettt e e 38

3.0 SUMMIAIY ..ttt e e b e b e st e e e s b e e e srbeeennbeeaas 39

. DATA ANALYSIS CHAPTER Q4. 40
4.1 INEFOTUCTION ...ttt 40
4.2 Phase | - CaSe STUTIES ........ccviiiiriieieieese ettt 40
4.2.1 Objectives Of Case StUTIES.........cccveiiieieriiireeee e 40
4.2.2 Background Of the CaSES ........cccviiiiiieieiesisese e 40
4.2.3 Respondents Of INTEIVIEWS .........cccuiiiieiiierisesieee e 46
4.2.4 FINAINGS OF CaS STUAIES.......eiuiiiieiieieiesie e 46
4.2.5 Causes for the indeterminacy of project SCOPe .......ccevvvviveveriiesieeresieenns 47

4.2.6 Management Strategies for reducing causes of project scope indeterminacy

............................................................................................................................ 57
4.3 Phase 11 — QUESLIONNAITE SUIVEY .......cccoiuieiieiieeiie e 72
4.3.1 Objectives of QUESLIONNAITE SUIVEY .......cceevieiiieiiie i 72
4.3.2 Respondents of QUESEIONNAITE SUINVEY ........cccooiiiriieieiieienene e 72
4.3.3 Findings of QUESLIONNAITE SUIVEY ........cccoreiiriiiiiiieiese e 73
4.4 Additional Findings of the ReSEarch...........ccccooviiiiiiiiii e 76
4.4.1 Process of Project Scope implementation in Government Projects......... 76
4.5 DISCUSSION ...ttt sttt b bbbt ettt b ettt et e ne s e 78
4.5.1 Causes of Scope INAELErMINACY .......cooverierieiiririisiee e 78
4.5.2 Strategies to Minimise Causes of Scope Indeterminacy............ccccccevenee. 79
4.5.3 Impact on Iron Triangle ........coveoeeieeeccce e 79

. CONCLUSIONS AND RECOMMENDATIONS CHAPTER 05......... 81
5.1 INErOTUCTION ...t 81
5.2 CONCIUSION ... bbbt 81

vii



5.2.1 Obijective 1: Critically review the phenomena of indeterminacy of scope

definition in the context of CONStruction Projects.........ccocvveervrierieenieniesienens 81

5.2.2 Objective 2: Identify the causes behind the indeterminacy of project scope
definition in Public Building Projects..........ccoceiiiiiiiiiiiieie e 81

5.2.3 Objective 3: Develop strategies to minimise the impact of indeterminacy of

project scope definition on Iron Triangle Performance in public sector projects.

5.2.4 Objective 4: Appraise the impact of indeterminacy of project scope

definition on Iron Triangle Performance in public sector projects.................... 82

5.3 RECOMMENUALIONS .......iiviiiieiieieite ettt bbbt 82
5.4 Limitations Of the STUAY........cccoiiiiiiiiieee e 84
5.5 FUIther RESEAICNES..........cuiiieiiiieee s 84
RETEIENCES e e a e 85
ANNEX I - INTERVEIW GUIDELINE........cccooiieeeeee e 118
ANNEX Il - QUESTIONNAIRE ..o 122

viii



LIST OF FIGURES

Figure 2.1: Impact of Scope forthe Iron Triangle.............ocooiiiiiiiiiiiiiiies 18
Figure2.2: Major components to be considered to reach customer satisfaction........ 19
Figure 2.3: Project Scope Management Framework; Source PMBok 2013............. 23
Figure 3.1: Research Process. ........o.ovuiiiiiiiiiii e e, 38
Figure 4.1: Causes for Scope Indeterminacy...........c.ovevveierineinieeiinnaneanes vnes 56

Figure 4.2: Management Strategies for reducing scope changes in Public Building

o (0] o1 7 71
Figure 4.3: Most Impacted Causes for Iron Triangle................coooviiiiiiiiin.. 76
Figure 4.4: Government project Implementation Process................cocovviiinnnin, 77



LIST OF TABLES

Table 2.1: Causes for Changes in SCOPE........evvriririniiiiiiiiaieieeeenan, 12-15
Table 2.2: Key Featuresof IronTriangle............ooooiiiiiiiii e, 16
Table 2.3: Impact of Project Scope Changes............ccooeveieiiiiiiiiiiiiiiennnen. 21
Table 2.4: Scope Management Strategies to Control Scope Changes.................... 24
Table 4.1: Background of Case StUTIES. .........c.ivriiieiiiii i 41
Table 4.2: Respondents Of INtErVIEWS. ........ooviiiiiii e 46
Table 4.3: Causes for the indeterminacy of project SCope.............oevvivviiiiiinnn.. 47
Table 4.4: Management Strategies for reducing Scope indeterminacy.................. 57
Table 4.5: Respondents of Questionnaire Round.....................cooiiiiiiiiin. . 72
Table 4.6: Most Impacted Causes for Iron Triangle..............ccooiiiiiiiiiinn, 73
Table 4.7: Compare and Contrast Literature Findings and Study Findings............. 79



LIST OF ABBREVIATIONS

CIA - Construction Industry Association

CIDA- Construction Industry Development Association
DAB - Dispute Adjudication Board

ER - Employer’s Requirement

GDP — Gross Domestic Product

ICTAD- Institute for Construction Training and Development
NPA — National Procurement Agency

NPD- Department of National Planning

NPPIS- National Public Project Implementation System
PDRI - Project Definition Rating Index

PE - Procuring Entity

PMI - Project Management Institute

RDA — Road Development Authority

RIl — Relative Importance Index

ROI — Return of Investment

SBD — Standard Bidding Document

SL — Sri Lanka

SPSS - Statistical Package for the Social Sciences

UDA — Urban Development Authority

Xi





