Gaming, Simulation and Decision Making in Project Portfolio Management

by
Saeed Shalbafan
School of Built Environment

Faculty of Design, Architecture and Building
University of Technology Sydney

A dissertation submitted in fulfilment of the requirements for a degree of
Doctor of Philosophy

2018



Professional Proofreading

I certify that this thesis has had the benefit of professional proofreading and formatting by Dr.
Bronte Somerset and Richard Parker.

The thesis was proofread and formatted in accordance with the Australian Standards for
Editing Practice, and the University of Technology Sydney’s (UTS) specific requirements
for thesis presentation and submission.

Production Note:

Signature of Student: Signature removed prior to publication.

Date: 23/04/2018



Certificate of Original Authorship

I, Saeed Shalbafan declare that this thesis is submitted in fulfilment of the requirements for
the award of Doctor of Philosophy (PhD) in Project Portfolio Management, in the school of
Built Environment at the University of Technology Sydney.

This thesis is wholly my own work unless otherwise referenced or acknowledged. In
addition, I certify that all information sources and literature used are indicated in the thesis.
This document has not been submitted for qualifications at any other academic institution.

This research has been supported by an Australian Government Research
Training Program Scholarship.

Production Note:

S1gnature of Student: Signature removed prior to publication.

Date: 23/04/2018



Certificate of completion: Research Integrity for Students

g2UIS

Graduate Hesea_réﬁ-’lﬁﬁﬁﬁg E.

Research Integrity for Students
Certificate of Completion

This is to certify that
Saerdd Shallalas

has successfully completed

Module 2: Plagiarnsm and Misconduct

Module 3: Risk Assessmeani

Module 4: Rizsk Managemeni and Health & Safety
Module 5: Froject Management

Production Note:
Signature removed prior to publication.

Frofessor Larl Lockyer,
Chean, Groduale Research Sohaal

Uriversiny of Technology Sydney

Dats; 37703,/ 307



Licence Agreement

Cognitive Edge Pte Ltd Pilot Licence Agreament

BETWEEN Saeed Shalhakiun (the Licensee)
OF University of Technology, Sydney
AND Cognitive Edge Pte Lid.  (the Licensor)
aF Regus One Raffies Place; 1, Raffies Plece, Tower 1, Level 24, One Raffles
Piace, Singapore 048618
RELATING TO SanseMaker® Collector v3.x, Desginer v1.0a (alpha), Explarer v2.5b (the Software)
COMMENCEMENT DATE 1512 2013 (DD MM YYYY)

The Licansor is willing to grant a kcence fo the Licenses 1o use the Saftware for & pllol project, and to sub-license the Software 1o
the end user identified in Scheduws &, subject to the tarms of this Agreament

MNOW, In cansideralion of the Licenses abiding by licence lems,

IT 15 AGREED as follows:

]

it

1. Definitions
‘Designaled Sika' means the place(s) whare the Softwana may
e used, os described i Schedule A
‘Designated Uisers’ means the diectors and employees of the
Licengas and the End Liser.

=t

pescantaps of those licence fees dus from the End Usar
which is sef ot in Schedule A [ applicable)  The Licensas
aiall |ae (ha credil nsk in ralation 1o thase lcence faes, and
shall be lighds 1o pay the Licensar s pescantage, regardisss
of whathar it is paid the licence feas by the End User

The Software remaing tha propemy of the Licensor at gl times
and the Licersas shal have no nghis o it other than those in

e} 'End User means the Licenses's cuslames identified i this Agrasmant
@ mghﬂ:ﬂ. R - - {d) The Leansae s:n. ol lla n‘::n upunn; tihuaf 'ﬂ.’?&"ﬂ
bateaan the Lcanses and ihe End User, siriclly n the form ::mu‘ium“m;:ﬂd:mdwmm,m"w
N e el e e s poate s oot @1 8 using O Sofiane (he Licemss ey ek grfer b
I on
the Licensor for use of ihe Software i accordance with this m.f,.g uging e ;um:ra [signiliers’ uﬂfq |:mu attached
fgmm,f;mudlnmmn i6 A geametns shaps, Such a5 @ rangle), The Licengae shall
L] Imlmmﬂulm thim p:::bl:rl which ﬂﬁfﬂﬂm a awn any ineleciual propery nghts which may exist in
Licensae, as n-Sechedu relation to signifisrs created by the Licensas. The Lcanses
(@) Gofteare’ means the saftware and assocaated documentaton hemby grants 1o the Licensor @ non-exclisme, worldwide
dascribed and Isted n Schadula 4, axcluding source code licance o use the signfars created by the Licenses n any
ranngs il sees Fit, inchoding the fight 16 grant sub-litencas of
2. Lgence tha signifiers 1 thd parbes.
(  Subject to the nght o grant @ EULA to the End Usar, the
=} mm;g"m;‘m”ﬂ::“ﬂ; "“"E""’r’:":‘? ﬁ Licenssa shail not transier, ssl assign or seb-license the
Desigrated Sie by the Designated Users for the Pilat Penod Softmea
and to grant the ELILA fo the End User gy The Ll_nzuaa ;u::rhtﬂ;d FEQNOdUCE, [BYEreE  Enginas
(B} In granteg the ELULA b9 the End User the Licensea is nol tacomplia ar mody e
permitted to make any changes lo 0 without the wiitien (i M by the expiy of Ihe Pllot Period, the Lioansee has. not
agreement of the Licensor entared inlo & new boance agresment which antiies Ine
{c] The Licensor may grant firlhes lcences fo the Liconses o Licenasa ko coriljue bo 1 U Sofbas, (e Licansse wi
tha Safware by the parties exsculing 8 new Schedula A dasiroy tha onganal Soffware and all copies of the Software in
snelioe by insulng @ Bowsce ksy. ko permH the: coatinued uss: of rmrﬂnmrmmﬂ:&n:.mnmm the Licenses shail cerlify
tha Saftware by the Licanses. In sthar casa, the Licansee's i witing L
use of the Software shall be subject to the larms of this 4
Agreermeni - Confidontiality
[d) Subject ba the Licansor's right fo withdraw the Software ai Tha Licenses shall keep ihe Software confideniiad gnd shal
any fime upsn the expiny af 10 (1en) days’ writtan nalica, tha mot disclose # fo any ihind pady, emcepd 1o an Enc Lisar
Softwarm shall bie licensed 10 the Licensae for the Piol Period subject o @ EULA
only. Onca the Pilot Paricd axpires, tha Licansas shall mtum The obiigations of configentlalily in this Claase 4 do ot apply
Ihe Saftware o the Lisensor or dastray il in acoordance with to difarmalion Shal:
Clause 3 (h), unleis the parses have enlered inlo. 8 new (8l & in tha public domam, or becomes n ihe public dormain,
licence agreemant pursuant to Clause 2 (c} undess the Licenses caussd (ha information 1o be in the
public domain in bremsh of ibe conhdentissly obligations
3. Licenses's Obligations undar this Agreamant,
T I F Lictrianr | ] is known 1o the Licenses befpes it I8 disclosed by the
11} Bg:ﬂ:-ﬂw shall pay the Licence Fees fo the aor in et g s
{b)  The Licsnsss shall b& responsibla for collecling any Bcence {ch  musl be disclosad under any law or in sccordance with any

foes fram the End Uses, and shall pay the Licensar ihe

Page 1al 7

court, trbunal or govesnmen| decision or crdar

{Cagn itiveEdge



Acknowledgement

This thesis undoubtedly transformed my view of research, work, and life. I would like to
sincerely thank all the people who helped me throughout this transition. I gratefully
appreciate the inestimable support from my supervisors Professor Shankar Sankaran, Dr.
Julien Pollack, Dr. Elyssebeth Leigh and Dr. Leila Moslemi Naeni. Shankar has been a great
supporter during hardship, and his patience over the slow process of research has been an
invaluable help to me. Elyssebeth and Julien taught me how to think differently about life,
work and writing in academic contexts. They even changed my paradigm of thinking from a
quantitative engineer to a qualitative researcher. Leila was quick and passionate to provide

constructive comments on a final revision of the thesis.

[ am grateful to my family, specially my wife Dr. Naisana Seyedasli, and my father Khosrow
Shalbafan, for their encouragement and compassion during difficult days, as they have
provided me through moral and emotional support in my life. [ am also grateful to my
extended family members, children, great neighbours and friends who have supported me
along the way. I have special thanks to all friends who attended the pilot sessions of
Hooshmand-1 as I was designing the simulation and provided their honest feedback. I extend

endless thanks to my research participants who contributed to the results of this research.

I am sincerely grateful for the continual support I received from the Faculty of Design,
Architecture and Building (DAB) faculty, for UTS for helping with and funding the work and
conference papers, and for their guidance during different stages of research. Special thanks
to Dr. Heather Macdonald for her support during my stage 1 research acceptance and who
provided facilities for data collection in DAB. Finally, I would like to offer my sincere thanks
to Elyssebeth for her mentorship during the design of the experiment and writing, and great
support with helping to facilitate the simulations. And last, but by no means least, also to
everyone in my colleagues in the Aquenta-Jacobs company and Sydney Metro Delivery
Office. It was great sharing my experience and feeling your support and attention during last

seven years.

Although this research could not reach to maturity without these supports, I accept full

responsibility of the research thesis.

Vi



Table of Contents

PROFESSIONAL PROOFREADING ....vveeuveeestreesreesstesenueeessseessseesseessssessssessssssesssessnsesssssessssessnsessnsesssssesssseenns I
CERTIFICATE OF ORIGINAL AUTHORSHIP ...eeuttteiutteetteestteesteeessseessseessesassssesssesansssessnsesessseessessssessnsssessseenns 1]
CERTIFICATE OF COMPLETION: RESEARCH INTEGRITY FOR STUDENTS ...eecuveeeiuteesereesteeesseeessseesseeessseesssessssesannes \Y
LICENCE AGREEMENT ...teuttteeuteeetteesuseeesseeasesessseeassesasssesssseasssseesssesansssansssesssesssssessssssnsessnsesessssesssessnsesannn Y%
ACKNOWLEDGEMENT ..uvtteiuteeeteeasteesssesasseessssesssesasesessseesseesasssesssssessssesssesansesasssessssessssessssssssssesanseennns Vi
TABLE OF CONTENTS .vvteuttesuteeeteeessseessseeasesassseesssesasssasssassssssessssssssssansssssssssssssansesssssessssesessesessssesssenss VI
LIST OF FIGURES AND TABLES ....uuvtesutteetesestteessesasseeassseessseessesassssessssssesssesssssssnsssssssssssessnsessssesesssessssseanns X
GLOSSARY OF TERIMIS ... cniiiiiiiiiiitniiteeieesinesinsssnseesiosssasssnsesnsssnssssssssssnsssnsssnsssnsssnssssssssssnsesnssnnes X
ABSTRACT ... iiiiiiiiitiiitiitiietiattasttasttatesnssssssassssssssssssssssssssssssssssssnssanssasssasesnsesnsssnssssssnsernsssnne Xl
PUBLICATIONS AND FEEDBACK 1vuvveeeuteeestreasseessseeasesassesesssessssesasssssssssssasssssssssesnsessnsssesssessnsessnsssesssessnsees XV
CHAPTER 1: INTRODUCTION .....cctttruuunnseisiiiinnnensssssssssssimmesssssssssssssmsesssssssssssssssssssssssssssssssssssssnssssss 1
1.1 PROJECT PORTFOLIO IMANAGEMENT ..veeuveeetreesureessteeasesessseessseesssessnseessssessnsssesssessnsesessssssssessssesssneenns 4
1.2 UNCERTAINTY, AND DECISION MAKING IN PPIMl.....ciiiiiiiiieiiieeiieesiteesteesieeesieeesiteeste e essaeesnseesnneennneenns 4
1.3 MAKING SENSE OF COMPLEXITY 1.uvvteuteesureeeseeessseessseesseessseesssseesssessnsessssnsessnsesssssessssessnsessssesssssesssseesnns 5
1.4 SIMULATION AS A RESEARCH INSTRUMENT ....uvveeiuveesureeenureessseessseeesessnseessssessnsesesseessessesesssessssesssssnssnseenns 6
1.5 RESEARCH QUESTIONS .....vteetteestreessreeenseeessseessseesssesanssessssesssseesssnsessssesessesesssesssessssesssssessessnsessssesennes 7
1.6 MULTIPLE METHODOLOGY RESEARCH. ... uvttititeriiiesuteeetteessteesseesssesenseeesssessseessansessnsesensesssssesssessssenenns 8
1.7 STUDY AIMS ettt euteeeitteesteeeteeesteeessseessteseseaessseessseeesseseesnseeesssesssesanseeesssesssessnsessnssesssseesssessnsesensnseeans 9
1.8 MY BACKGROUND ....tvteuteeeutereseeeesireeassesenseeessseessseesssesensseesansesssssessssessnsesensssssssessnsesessssesssessnsessnsesensns 9
1.9 RESEARCH CONTRIBUTION. ... .uttesuteeeutesesreessseessseeassesessseesssesssessssesssessesssssessssesssessssessssseesssessnsessssesennns 9
1.0 THESIS OUTLINE eeuvveeiuteesteeesueeesuteesseeesaeessseeassesasasasssessessssasnsesansssassseesnsesssasesssessssasssesessseessenn 10
CHAPTER 2: LITERATURE REVIEW ......ccuiiuiiiiiiieiiieiiiiiiiiiiraiiraiiniinennsiessresssesseesiassrasssasssnsssnssanes 12
2.1 PROJECT PORTFOLIO MANAGEMENT (PPIM)....viiiiiiciiieciee ettt ettt ettt e et e et eeenae e s e s 13
2.2 COMPLEXITY OF PROJECT PORTFOLIO PROCESSES ...uuuvvvireeeiiiiiiiiteieeeeeseiminreeeeessesiiirneeeese s e s s ssnnneneeeeee s 19
2.3 ORGANISATIONS AND PROJECT PORTFOLIO MANAGEMENT ...eevuvteetieenireesieeenireesireesseesnsseessseessseessseseesnn 22
2.4 DECISION MAKING APPROACHES AND PPM ... ittt 26
2.4.1 Quantitative deciSion MAKING ..........ccccueeeeecriiieeeiie et ese e e sttt sta e setaa e esaraeesaseae s 26
2.4.2 Uncertainty, impacts on decCiSion MOKEIS ...........ccc.ueeeeevuueseeiiiieeesiiiireesiiieeesiiesessissesesssnees 31
2.5 MECHANISM TO MANAGE UNCERTAINTY AT PROJECT PORTFOLIO LEVEL ..vvvvvvvvvvrvrnrrreenenenereeereeeeereeeeeseseeen 34
2.5.1 Group Decision MAKING (GDM) ........ccveeeeeeeeeeeeeeieeeee et eeeeete et e e e saeeesa s e esresesases 34
2.5.2 Team cognition and decision-makers’ judgment ...............cccovueeeeevereeecieeeeciiieeeeieeeeeevenn 37
2.6 SENSEMAKING OF COMPLEX SITUATIONS .....eeruveeeuteeerueeessreseseeensesesssesssesessesessssssssssesssessnsessnsesssssessnnes 40
2.7 SIMULATION AND COMPLEXITY 1.eeuvttesuteeesreeessueesseessesessseesssesssesassssesssessessssesssessssesessseesssessnsessssessnses 45
2.8 SITUATION AWARENESS AND COMPLEXITY ..veevuviesureeeueeesssesesesessesesssessssessssssesssessssesesssessnsessssesssssessnnes 46
2.9 CYNEFIN FRAMEWORK A NEW APPROACH TO SENSEMAKING ....vvveevveesereesreeessreessseessesssseeesseesnsesssenesenes 49
2.10 APPLICATION OF CYNEFIN FRAMEWORK TO DECISION MAKING ... .veeevrrerereessreessreeensseessseessesesseesssseesnnes 53
2,11 SENSEIMIAKER (SIM) ..t iiiee ettt ettt e e e e e et e e e ettt e e e ett e e e e eatteeeeenbeaaeenteeaeennteeeeanseeeeeanseeas 55
Research question 1—How do decision makers change their decision criteria for selection and
prioritisation in a project portfolio when conditions are uncert@in? .............ccccccevveeeevvvveeecnnen. 59
Research question 2—How do real-time events influence decision-making processes for project
POILfOlIOS MANGGEMENT?....c....eeeeeeeeeeeee ettt ettt e e e e sttt e e e eee e e st e e e sartna e e esasees 60
Research question 3—How do decision makers adapt to changes brought about by real-time
A = e el Y PSR 60
CHAPTER 3: SIMULATION .....ciiiiiiiirmnniiiiiniiiiirenssessssiiinesasssssssisssismsmssssssssssssmesmsssssssssssssssessssssssss 61
3.1 SIMULATION CONCEPT AND CONTEXTS c.uvtesuteesuureerueeesreessureessseessseesnseeesseesseesnsnsesssseessssesssseesssesssseesnns 61
3.1.1 ROIE-PIAY SIMUIGLION. .......ococeeeieeeeeeeeeeee et etee et e et e e e e e e e ea e e st aeesrtaaeaeesasees 63
3.1.2 Games, Simulations and CAGIENGES ............c..eeeeeeueeieeeeiiisecceee e eseeeesceaeesaaessieea s 64

vii



3.1.3 DeSigN Of SIMUIGLION. .......cccc.eeeeeeeeeieeeee ettt e et e et e e et e e e e e e e st aeesstnaeaeessees 68

3.1.4 Prototyping and design VAlIAQLION ................c..eeeeeeueeeeeeiieeeiieeeeceeeesee e sceaeseava e 71
3.2 APPLICATIONS OF SIMULATIONS TO MANAGEMENT SCIENCE eveuvveerureerreeeereesreesseessseessseesssseesssessnenessnns 72
3.2.1 POLICY MAKING ottt e et e ettt e e ettt e e e et a e e et a e e s ttaaeeasssteaeesanees 72
3.2.2 Project, program and portfolio management ..............cc.eeeeeueeeeeiuereesiiieessiiesesiiieessisienens 73
3.2.3 Training, education ANd reSEAICA................uvveeeeiieeeeesceeee e eeeeectee e e et a e e e e sstaraaaaa s 74
3.2.4 Advantages of Simulation tO re€SEAICH. ...........euueeeeeeeeceeeeee ettt e e ettt e e e e essraaaaaae e 75
3.2.5 Limitations of SiMmulQtion t0 r@S@AICH...............ccccccueeeeecieeeeecieeeeeiceeeeeieeeeseeeaeesseaeesaeeaan 76
3.3 MULTI-METHODOLOGY BACKGROUND ...eeuvveesuveesuteeasueessseesseeassssesssesssessssssesssssssssssssssesssessnsesensssssnnes 77
3.3.1 Simulation HOOSAMANG-1 ........ccccuveeeeeiiieeeiiee ettt s st ee e a e et a e sstaaesssee s 81
3.3.2 Principles of SimulGtion deSigN ............cc.ueeeeeeuueeeeeiiiieeeiiieeessieeesea e see e staaeeseaeesaie s 81
3.3.3 Application of Action Learning to Development of Hooshmand-1............cccccccvevcvvveennnnen.. 84
3.3.4 Sensemaking framework and data QNAIYSIS.................ueeeeeeeeeeeiiiiieeeeeeeeiciiiieee e eeesiiiveaaaan 92
3.3.5 SenseMaker, an application Of SOftWAIe............cceeeeecceviieieeeeeeccieeeee e eeeceeea e e e e esaaaaaaa e 93
3.3.6 Development of sensemaking framework with SenseMaker ...............cccoueeeevvreeecveneeennen. 94
CHAPTER 4: METHODOLOGY ....cccevuuuiieiiiiiimmnnnssnsssssssmsensssssssssssissssssssssssssssssssssssssssssssssssssssssssss 101
4.1 RESEARCH STRATEGIES «.vvveeuvveeeeeesnreeeseeessseesssessseeesssessssesssesessssesensssssssessnsessnssessssessnsesssseesssseesssens 101
4.1.1 Ontology and EPIStEMOIOGY ...........eeeeeeeeeeeeiiiiee et eeeeee et e et ata e e s ea e etae e e saeaa e e s 103
4.2 PROCESS OF SELECTING PARTICIPANTS ... uvttetteerureeeteeesseeessseessseesnseeesseessessnsenssesssssssesssessnsesssseeesnnes 104
4.3 DATA COLLECTION 1.utteeuveeeuteeeteeesnseesssesassseesssessssessnssessssessssnsessssessnsesenssessnsessnsessssssssnsesssseesssseesssens 105
4.3.1 ClasSification Of AQEA ........cccuveeeeeeeeeeeeeee et ee e e et e et e e et e e e e staa e e e e erees 106
J.2 DATA ANALYSIS 1eveeeutreesureesstesesesesssessseeesseeesssessssessssessssssesssssessssessnsessnssessssessnsesessssessessssesssseessees 110
4.4.1 Participants’ GNaAIYSIS = SEAGE L.......veeeeeueeereeiieieeeeieeeeeeee e e ctee e et e tree e e eeaea e e s eeeaeesreaeeerees 111
4.4.2 The researcher’s analysis — SEAGE-2...........ccccuueeeecueeeeeiieeeeeiieeeeeiteeeeestcteaeesieaeeesisenaeesases 113
4.5 CREDIBILITY OF QUALITATIVE RESEARCH. ....ccuvtteiuteeeteeesteeesteesseeessaeesseessessssssasanssssssssessessnsesesssessnnes 115
4.6 ETHICAL CONSIDERATIONS ....veeuveeetreesureesseeasesesssesssesassssessssesnsasassssssnsesasssssssessnsesssssssssessssesessees 116
4.7 MITIGATION OF RESEARCH BIAS ...vveeuvveesireeereeesueeessseessesasesessseessessssssassnsesasssssssssssssessssesessseenns 117
CHAPTER 5: DATA ANALYSIS....iiiiiiiuiiiiiiiiiiinienunsiiiiiiressssssssissiiimesssmsesssssimmmrasssssssssssssesassssssss 118
5.1 PATTERNS — 1°" SCENARIO OF THE SIMULATION HOOSHMAND-1 .....ccuuviiniaiiieneireiieeie e 123
5.1.1 Column 1 - Feeling of participants after decision making in simulation Context1............ 130
5.1.2 Column 2 - Participants’ perceptions of major challenges in Context 1.............cccuve.n..... 133
5.1.3 Column 3 - Participants’ perceptions of simulation Context 1 as similar to their prior
L3 (L= 4 =] ¢ ol -2 PUPPP PR TPRPRPP 134
5.1.4 Column 4 - Influence of simulation roles on decision-making patterns ...............cc......... 135
5.2 PATTERNS - 2"° SCENARIO OF SIMULATION ...ttttuttteessuretesssuereesssseeesssseeesassseesssssseessssssseessssssessnnseeesns 136
5.2.1 Column 1 - Feeling of participants during decision making in Context2........................... 148
5.2.2 Column 2 - Participants’ perceptions of major challenges in simulation Context2........... 151
5.2.3 Column 3 — Participants’ perceptions of real-time event — organisation change — in
SIMUIGTION CONTOXE 2 ettt ettt et e st e e sate e st essesesstaesasessnseaenssnaaenneen 152
5.2.4 Column 4 - Influence of simulation roles on decision-making patterns................c........... 153
5.2.5 Column 5 - Participants’ perceptions of real-time event — cancellation of project - in
SIMUIGTION CONTOXE 2 oottt e ettt e et e ettt e st e st esastaesasaessessssaeassesaennsen 154
5.2.6 DYAd - 2 DiSEIIDULIONS ...ttt e et e e e e et e e e st e e e e etea e e e sasaaaeeeeanses 154
5.3 MICRONARRATIVES AND FRAGMENTS ...vvteiuteeeuteeesseeesseesseeassssesssessssesasssessssssssssessssessnsessnsssessessnsees 155
5.3.1 Cluster 1 - participants describe the influence of real-time events.............ccccceevuvveenne.n. 159
5.3.2 Cluster 2 - participants claim the influence of turning points .............ccccceeeevvvveeecvveeennnne. 163
5.3.3 Cluster 3 - participants rejected the influence of turning points...........cccceeeevvveeecvvneennnee 168
5.4 CORRELATION BETWEEN FRAGMENTS AND PATTERNS ..uvveeureerureeeireesireesiseesnseesnseeesseesnsseessseessnseeessees 169
5.4.1 Cluster 4 - correlation between fragments and Patterns..........ccccoceeeeevveveeecvieveeesivneeenne, 169
5.4.2 Cluster 5 - correlation between outliers and fragments ...........ccccceeeeeceveeeciieveeeciereeene, 179
5.5 FINDINGS AND DATA TRIANGULATIONS WITH DEBRIEFING AUDIOS ......eeruveerreeeireesireesneesieessiaeesseesiseenns 188

viii



5.5.1 Finding1 - Research QUESLION L........ccccuueeeecueeeeeeeiieeeeiiieeeesteeestaeaeesaeaeestaaeesseaaeeases 189

5.5.2 Findings - RESEAICh QUESTION 2.........c.uveveeeeiieeeeeeiee et e e estea e e aaa e sreaa s 192
5.5.3 Finding 7— ReSeArch QUESTION 3.........cccuueeeeeeiieeeeieeeeesiee e ettt e e s ttee e eta e e eerea e e ssaea e e e 202
CHAPTER 6: DISCUSSIONS .....ccitiirmunniiiiniiiinnnnssnssssesiimnesssssssssssmimsmsssssssssssssssssssssssssssssssesssnssssss 206
6.1 REAL-TIME EVENTS: TWO MODEL THEORY TO EXPLAIN BLACK SWAN THEORY (BST) ..veeeveeevieeieeciiene, 209
6.2 GROUPTHINK VERSUS ABILENE PARADOX IN DECISION MAKING ...eevvreeureeereeessreesreesseesssneesssesssessnseeans 212
6.3 TEAM VERSUS INDIVIDUAL COGNITION ..veeiuvieaureeesureesseeaseeassseesssesassesessssessssesnsesesssesansesenssssssessnsens 219
6.4 REFLECTION ON METHODS. ¢eeuvteetreesureesseeassseessssesssesassseessssessssesssssssassessnsesasssessssessssesessssesssessnsesanns 222
6.4.1 Current multiple MEtROAOIOGY .......cccuveeeeeiiieeeeiieeeeiee et e st ssaesssiaaeesseea s 223
6.4.2 Improvements to multiple methodology ...........cuueeecvueeeeciiiieesiiiieeesiieeesciieeesiee s 225
6.5 REFLECTION ON MY LEARNING FROM THIS RESEARCH ....vveiuveeetieestreesreeessseessreesssesssseessseesssessssnsessssenans 226
6.5.1 Knowledge of Project Portfolio Management................ceeecueeeeecuveeesiiiiessiiiesessiiiesesssenens 226
6.5.2 Critical Skills Development for leading decision making in complexity..............cccccevuune.... 227
6.5.3 Research and ANGIYSIS TOOIS.........uueeeueeeeeeiiies ettt ste e ste et e et e e ssiaa e e snaeae s 227
CHAPTER 7: CONCLUSION AND IMPLICATIONS......cccottiiimmmmmnnsseimiiinemsnnsssssssssmsssssnssssssssssssssssssssss 228
7.1 RESPONSES TO RESEARCH QUESTIONS ...vveeuveesuteeeseeesnseessseeessseesssessssesenssessssessssnsessssessnsessnsesesssessnsenn 229
7.1.1 Research question—How do decision makers change their decision criteria for selection
and prioritisation in a project portfolio when conditions are uncertain? ............c..ccccoouveeeunen.. 230
7.1.2 Research question 2—How do real-time events influence decision-making processes for
project Portfolio MANAGEMENT? ..........cc..veeeeeeeeeeeeeee e e e e et e e e e e e e etaaeeesssaeeennes 230
7.1.3 Research question 3—How do decision makers adapt to changes brought about by real-
EIME@ EVENTS GNA WRY ...ttt et e et e ettt e e et a e e ase e e e esseaasassssenaan 231
7.2 CONCLUSION ON DATA ANALYSIS AND FINDINGS ..eeuvveeevreerureennreessesensseesseessessssesssssessnsessesssessssesesseees 231
7.3 CONCLUSION ON DISCUSSION ..uvveeureeeteeesereessseessesessseesssesssesessssssssessnssssssssessssesesssesssessnsesssssessssesn 233
7.4 CONTRIBUTIONS FROM THIS RESEARCH ...uuveeeueeesureesiteeeteeessseesseeensssesssesssesesssseesnsesesssessnsessnnes 234
7. 4.1 CONLLIDULION T0 LNEOIY ..ccceeveieeeeee ettt e et et e e saa e e e stea e e ssateaeenasees 234
7.4.2 CONLIIDULION TO PIOACLICE ..oveevveeeeiiee ettt e ettt s e e et a e s etaa e e s sutaaesssssraeeaeaans 236
7.4.3 Contribution to MEtNOAOIOGY ..........uueeeeeiieeeeiieeeeeee ettt e et e e saa e ta e eaes 236
7.5 LIMITATIONS OF RESEARCH ...uiiiiiiitiitiiieeseeeeeetttiiieeeeseeessttasuaaseseeesesstaseeessesssssnnaesseesssssssnnnneeeaens 240
7.6 RECOMMENDATIONS FOR FURTHER RESEARCH ....uuvvitiiteiiiiiiiirteee e e st e ee e siiree e e e e s e e s emennees 241
7.7 RECOMMENDATIONS FOR PRACTICAL APPLICATIONS ...uuvvttreeeesesirtiteeeeesesiitrrreee s s snsreeteee s e s e e s emnnneees 242
REFERENCES ...t euttee ettt ettt ettt e suteesabte et e esuteesabeeesbteesas bt e e sabeesabeesateeeabaeesabeesabeeenbeeeasbeesabeesabeeeabaeen snneeensns 244
APPENDIX 2.1 SENSEMAKER TOOLS ....uutitieteeiiiiiittteee e sttt e e e s e sirrr e e ee e s s e s s e ssimasseeee s s ssbnbaeeeeeeesannnnes 259
APPENDIX 3.1 MATERIAL OF JOINT WORKSHOP — UTS & COGNITIVE EDGE - SENSEMAKER .......vveeerireeennnen. 260
APPENDIX 4.1 SENSEMAKER, THE DESIGNER GUIDELINES ..c..vveeeuteeesereesreessueeesseeesnsessnseeessseessessnsessesssessnses 261
APPENDIX 4.2 SENSEMAKING FRAMEWORK. .....cvvteretereteeesereesreessesessseessesssesssssssssssesssessssessnsesssssessnnes 262
APPENDIX 4.3 SIMULATION PROTOCOL ..vtetuveeeuteresureesuesesseeessseessesessesessessssesassnsesssssesssssesssesssssesssessnes 263
APPENDIX 5.1 CROSS CHECKS BETWEEN MULTIPLE CHOICES QUERIES AND TRIADS ....vveeuvieeireesereesreeennneennnes 264
APPENDIX 5.2 THEMES AND MICRONARRATIVE ANALYSIS ..euuvteeteeesereesueeesseeesseeessessnseeesseesssessnsessesssessnses 265
APPENDIX 5.3 TRANSCRIPTIONS OF AUDIO RECORDED FILES ...veeeuvveeereesnteeesneessseessessnseeesssesssessnsesssnnsessnnes 266
WORKSHOP 1 — TRANSCRIPTION ...utveeuuveesureeesrsessseesnsesasesessssesssessnsesessseesassesesssesssessnsessssesesssessssessnsenans 266
WORKSHOP 2 — TRANSCRIPTIONS 1...utteeuvteesuteeausesassssesssesasesessssessssssssesesssssssssesesssessnsessnsssessssssnsessnsesesnnes 266
WORKSHOP 3 — TRANSCRIPTION ..uuveeeuteeeureesuseeasesesssessssesasesassseesssesansessesssessnsesessssssssessnsesssssessseesssens 266
WORKSHOP 4 — TRANSCRIPTION ..uuveeeuteeeureesuseessesessseesssesassesassseesssesansessesssessssesessssesssessnsesssssesssesssens 266



List of Figures and Tables

Figure 1- project portfolio overall framework, (Shalbafan et al., 2015) ........cccveeeeveeeecieeeeiiieeeiieeeecieeean, 21
Figure 2 - The E - Diamond model (Yuming et al., 2007) ..........c.ueeeeueeeesieeeeeiieeeeiieaeesiieeesivaeesiaaaesraeaeans 24
Figure 3 — Extended framework for PPM and uncertainty (Martinsuo et al., 2014, p. 13)........ccccvveeuvee... 33
Figure 4 - The SECI model as outlined by (Hosseini, 2010, . 264)........cccceveeeuereeseeiisiasiiesieeieeieseenieenes 48
Figure 5 - Cynefin Framework - Kurtz & Snowden (2003, amended with recent publications).................. 50
Figure 6 - A sample Triad for study of safety and complexity (Sardon & Wong, 2010, P. 5) ..................... 56
Figure 7 — Simulation, challenges and games relationships (Sa. Silva et al., 2011, P. 66).......................... 65
Figure 8 — The cycle of Action Learning adapted for design of research methods ............cccccceevvvveeecrvennn. 78
Figure 9 — Overall Process of the research methodology development................cccoueeevveeeevieeeeiieeeeiieenn, 81
Figure 10 — The relationship between roles in AirPOWEIr2100 ............cccccuueeeecereesiireesiiieeesiieeeeiiseaesisseanans 86
Figure 11 — AirPower2100 playing DOGIT .............cocueiiueieieiiiieeeiieee ettt 86
Figure 12 — Typical SIMUIGEION PIOCESS .........ceeeeueiieeeiieeesiiieee ettt eeeaeestee e sttt e e sataestsaeesssteaessssneessnseeaeeas 88
Figure 13- G SAMPIE THIQA .......cocueeeeeieeeee ettt ettt s et e e 111
Figure 14 — The research method'’s process chart (Shalbafan et al., 2017) .......c.ccccoecvevvecenceesvaseaeennn, 120
Figure 15 — Patterns for participants’ opinions on preferred decision criteria in their group.................. 123
Figure 16 — Pattern for key impact factors on individual deciSioNs ...............cccceeeeeveveeecieeeeciieeeecieeeesnnn. 125
Figure 17 — Pattern for participants’ perception on sources of uncertainty — Context 1............c.......... 126
Figure 18 — Pattern for participants’ perception on nature of the group decisions — Context 1............. 127
Figure 19 — Paired comparison of negative feelings and positive feelings for Triad 1..............ccccccueen.... 133
Figure 20 — Pattern shows impact factors on individual decisions in Context2............ccccevvvevcvvencueennn.. 137
Figure 21 — Patterns for participants’ opinions on preferred decision criteria in their group — Context2139
Figure 22 — Individual perception on their group adaptation to chANQGes .............cccceeevvueeeeccreeeeccrenaennnn 140
Figure 23 — Pattern of perceptions for aiding factors to overcome real-time events...............ccc.......... 141
Figure 24 — Pattern for participants’ perception on sources of uncertainty — Context 2.............c.......... 142
Figure 25— Pattern for participants’ perception on nature of the group decisions — Context 2............. 143
Figure 26 — Comparison of positive vs. negative feelings and their impacts on decision-making patterns151
Figure 27 — Focus of team vs individuals in Context1 and CONtEXE2..........ccueeveercrvenieisieenieesie e 155
Figure 28 — Transition of domains from Simple t0 CAGOS.............coccvueeeeciieeesiieeecee e eiea e 160
Figure 29 — Transition domains from complicated to COMPIEX.............ccccvueeeeceeeeeciieeeieeeecreeeecieaeeaae 160
Figure 30 — Transition domains between complicated and compleX............ccccvueeieeeeeeviveeeeeeeeiiiivveenaaann, 161
Figure 31 — Transition domains from cRAOS tO AiS-OIEr ..............ccccueeeecieeeesiieeeeieeeeeiiee e eecvee e 161
Figure 32 — Shift domains from dis-order to COMPlICAEd.............cccvveieecieeeeeciieeeeciee e 162
Figure 33 — Shift domains between Complicated and COMPIEX.........cccecuueeeeecieeeeiiiaesciieeeciieeeeieaeeeaaens 162
Figure 34 — Shift from Chaos to Complicated dOmMQin ................coeecuueeeeciieeesiieeeeciee e eae e 163
Figure 35 — Movements of domains among chaos, complex and complicated .............c..cccccvvvevecrvveens... 164
Figure 36 — Transition domains from cRAOS tO SIMPIE ...........cc.vueeeeueeeieeeiieeecieeeeeee e 164
Figure 37 — Shift domains from Complicated to COMPIEX.............cccvueeieeiieeeeeiieeeiieie e e eeevee e 165
Figure 38 — Transition domains from Simple t0 COMPIEX ...........ceeecveeieeiiieeecieeeeeeeee e 165
Figure 39 — Changing domains between Complicated and COmpleX..............cccveeveeeeeevivveeeeeeescivvennaan, 166
Figure 40 — Shift domains from CRA0S t0 COMPIEX ........ccuveeeeciireeeiiesesiieeesieeeeaeeetaeestaeesaaessseeas 166
Figure 41 — Shift domains from CRA0S t0 COMPIEX ........ccveeeeeciireesiieesiieeesieeeetaeesiaeestaeesaaeeeneeas 166
Figure 42 — Changing between Chaos and Complex/Complex and Complicated domains...................... 167
Figure 43 — Shift of domains from Chaos to COMPlICALEd.............ccccueeeeeceeeeesiieeeeieeeeee e e eaa e 167
Figure 44 — Shift of domains from Chaos t0 COMPIEX .........uueeieeeeeeeieieieeeeeseciteee e ee ettt e eescsaraeaaeeea 168
Figure 45 — Shift of domains from Complicated to COMPIEX...........ueeeeeeeeeeeciirieeieeeiiciieeeeeeeecscireeaaaeea 168
Figure 46 — The model for selecting decision criteria in UNCErtainty ..........ccccoovueeieeeecviivveeeeeesciiiveeeaanann, 190
Figure 47 — The debri€fing QNQIYSES ...........uueecueeeeeeieeeeeee e ee et et a e e st eesstaaestsaaessstaaeesnseees 191
Figure 48 — The debri€fiNgs QNQIYSES ...........uueeueeeeesieeeeeee et s e et e et e e e st e e s staaestsaaeesstaaeesnseeees 193
Figure 49— Impact factors on detection of SOUrces of UNCEIrtaiNty ..........cccceeevveeeecivveescieeeesieeeesivaessnenns 194
Figure 50 — The debriefings analyses (consistent With OtRErS) .........cccccecceeeeccvveeeiiieeecieeeecieeeeiaea e e 195
Figure 51 — The debriefings QNAIYSES ............cccuuueeeeeeeeeeeieeeeeee e ee et e e ettt e e e e s et a e e e e e esaraaaaaaeaas 195
Figure 52 — Impact factors for influence of turning points on final group decision..............cc...ccc........... 196
Figure 53 — The debriefings analyses — final group decisions impact factors............cccccueeevveeeeccrveeeennn.. 197



Figure 54 — Impact factors on participants’ perceptions of sources of uncertainty..................ccevvuen..... 198

Figure 55 — Supporting evidence from debriefing SeSSIONS............cccocuueecveeeesiieeesiiieeeiieeeecieeeeeieaeeeaeeas 199
Figure 56 — INfluence Of reQI-timMe @VENTLS ............cceccveeeeeiiieeeiee et e et s e e et e e et a e st e e e e sttaaeesaseaens 200
Figure 57 — Supporting evidence from debriefing SESSIONS............ccccureecieeeesiieeesiiiieeeiieeescieeeecveaeeeaeeas 201
Figure 58 — Influence of real-time events and turning points on decision-making process..................... 202
Figure 59 — Influence of real-time events and turning points in decision-making process...................... 203
Figure 60 — Influence of real-time events and turning points on decision-making process..................... 204
Figure 61 — Theoretical Analysis of Groupthink for results of Hooshmand-1 .............ccccccevveevcevenuennnn.. 213
Figure 62 — The nature of final group decisions from individuals’ perspectives ..............ccccccuevcvvenvueennen.. 215
Figure 63 — Summary of Action Learning cycles to develop Simulation Hooshmand-1........................... 238
Figure 64 — Process of simulation HOOSAMAN = L..........ccuueeeeuvieeeeiiieeecieeecieeeeeiaeesaaeestaeeeaaaee s 239

Table 1 — A Summary of the portfolio selection models in literature adapted from (Ghapanchi et al., 2012, p

Y4 B PSPPSR UPP 29
Table 2 — Comparison of Order and Un-order (adapted from (Snowden, 2005, p 52)) ....cvvveecevveeecrvenan, 52
Table 3 — The summary of relevant tools for Cynefin to understand complexity ............ccoovvevvueeeecvveennn. 57
Table 4— Summary of sources of uncertainty for PPM i PraCLICe .............cccvueeeecueeeeeiieieeeiiieeeaiveeaeiveaeeeans 60
Table 5 — Terminologies Of SENSEMAKET ..............coceievueeiiieeeeeeeee ettt 94
Table 6 — Relationship between attributes of simulation and research questions .............ccccccccvveenuvee... 109
Table 7 — Summary of pattern analyses for Simulation Context 1 with multiple-choice filters............... 130
Table 8 — SUMMQArY FINAINGS — SCEONQAIIO 2........ovveeeeeeeeieeeeeeiie e eeee e et ettt eeeaaaesttaaeeetseeeesasaaeessseeaas 147
Table 9 — A Leader's Framework for Decision Making (Snowden & Boone, 2007, p. 73) .....c.cccovveeunee... 157
Table 10 — List of participants selected for three CIUSTEIS............ccccveecceeeeeeiieeieeeecieeeeee e iraeen 158
Table 11 — Narratives for participants claim changing decision making because of real-time events.... 173
Table 12 — participants’ findings for multiple-choice QUEries..............cccooceevcueieveenieineesieeeeeesieeeen 174
Table 13 — participants’ findings for Triads (CONTINUED)............ccoeveveecieeiesieieeeeeseeseee e 175
Table 14 — participants’ findings for Triads & the DYAd ..............coceevveeeiieniieieeesieeseese e 178
Table 15 — Narratives for participants Cl@im OULIErS..............cccuveeveienieeiiiieieeeseeee e 179
Table 16 — participants’ findings for multiple-choiCe QUEIIES ..............cccueeecvveeeeeeieeeeiiieeeceieeeeciea e 184
Table 17 — participants’ findings for TriQAS 6 10 9 ........cccuveeeecuveeeeeeieeeeeeeeeee e e e e srea e 185
Table 18 — participants’ outcomes for Triads 10 t0 13 ......ccccveeeeeeeeeeiiieeeeceeeeeeeeeeeeeeeesveeeeevea e 187
Table 19 — Summary of findings and their relationships to the research questions...............cccccveeeuvee... 207
Table 20 — Two Model Theory, (ActionScience, 2017, P. 2) ccc.ueveeeceeeeesciieeeeiiseseieeessiieeesiiaesssaaeesisieeens 210
Table 21 — Adapted from (Durso et al., 2007, P. 246)......c.ceceueeeceeeeeresreeiriseieeeiseesieessseesitsesssesssessesens 220
Table 22 — Summary of findings and iIMPACt FOCEOIS ........oeeeeveeeeeiiiieeeceeeeeie e e e s e e ieee 233
Table 23 — Summary of research contributions to theory, practice and methodology............................ 241

Xi



Glossary of Terms

Terms ‘ Description

Project Portfolio management ensures that an organization can leverage its

Portfolio project selection and execution success. Project portfolio management

Management | refers to the centralized management of one or more project portfolios
to achieve strategic objectives.

Action Action Learning is a process that involves a small group working on

Learning real problems, taking action, and learning as individuals, as a team,
and as an organization. It helps organizations develop creative, flexible
and successful strategies to pressing problems (wial.org/action-
learning).

Simulation Simulation is ‘the abstraction of reality for a purpose’ (Leigh 2013, p.
200).

Simulation A document that explains the steps of a role-play simulation in order to

Protocol standardise the process of facilitation.

Team team cognition emerges from the interplay of the individual cognition

Cognition of each team member and team process behaviors.
(www.researchgate.net)

Cynefin The Cynefin framework helps leaders determine the prevail- ing
operative context so that they can make appropriate choices.

SenseMaker | Software to monitor a change of paradigms in a complex environment.

Widget The widget is an embedded function in the software that helps a user to
choose suitable combinations for using SenseMaker.

Signifier Signifiers are signs or symbols that help research subjects to identify the
pattern, the paradigm and the change in their perceptions during an
experiment.

Dyad A dyad is a two-dimension signifier that assesses the subjects’
perception.

Triad A triad is a three-dimension signifier and assesses the status of six
questions at the same time.

MCQ Multiple-Choice Queries are the usual method to assess subjects’
opinions. SenseMaker uses MCQ to assist researchers with the
categorisation of patterns in signifiers.

NVivo A software which is used for qualitative analysis of research data.

Hooshmand-1 | Hooshmand means intelligent in Persian. It is a role play simulation
which I designed for data collection in this thesis.

Real-time Real-time events are intentional changes in the simulation Hooshmand-

events 1 to observe the reaction of participants and their influence on
participants’ perceptions.

Turning Turning points are the key momentums of decision making experiment

points from a participants’ perspective.
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Abstract

The motivation for this research was due to my observation of project management
practitioners in leading organisations and, in particular, noticing their poor judgement on key
project portfolio decisions when faced with unexpected events. An initial review of the
literature revealed that the impact of real time events on Project Portfolio Management has
not been addressed adequately. The research problem was then formed as “What is the
impact of real-time events on managers during decision-making processes for Project
Portfolio Management (PPM)?”” Two key themes were selected for investigation after an
extensive analysis of relevant literature. These themes are: 1- PPM and its associated
decision-making processes; and, 2 - the process of sensemaking while dealing with complex

problems.

These two themes also aligned with my interest in investigating decision-making processes
for project portfolio managers and the effect unexpected events had on them. Evolution of the
research resulted in adaptation of a phenomenological focus on researching participants’
perceptions during decision making on how decisions were made in the context being
investigated. The final design of a tailored multiple-methods approach created for this
investigation, resulted in a series of decision-making scenarios for use in a relatively
controlled environment for data generation while, at the same time, testing the effect of
unexpected events. Five simulation designs were then piloted using a series of action learning

cycles, with the help of a simulation expert, to design the final research instrument.

The research instrument that emerged as a simulation, now called Hooshmand-1, developed
because rapidly changing conditions made it impossible to conduct the research in the
workplace where the initial observations had occurred. The research questions were further
developed to address findings in the literature review, and a detailed questionnaire was
developed to gather research participants’ self-reflective observations on factors influencing

their decision making, under both complicated and complex conditions. As the simulation
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evolved into its final form, an opportunity emerged to use 'SenseMaker' © software to
structure and analyse the data collected from participants in Hooshmand-1. This enabled a

richer and more varied data collection method and enhanced the result of data analysis.

The observations which prompted this research included puzzlement about the role of
emotions in decision making, especially during times of uncertainty. Creating a realistic
environment within which to generate decision-making situations, made possible an
exploration of research questions designed to elicit participants’ thoughts and responses to
abrupt changes and unanticipated events. It also enabled collection of a range of data to shed
light on emotions influencing individuals’ capacity for judgment when facing sudden change
during decision-making events. The research provides evidence about similarities and
differences among participants’ perceptions regarding the impact of unexpected events on
their group decision-making processes, and their individual judgment about decisions made

during research conditions, which replicated a PPM context.

This research contributes to knowledge about decision making in PPM contexts. It applies
new research methodologies to extend our understanding of the possible impact of
unexpected and unanticipated events on individual responses. Helping project portfolio
managers to improve their awareness of innovative tools and approaches to coping with
uncertainty is an important outcome of the research. Additional contributions relate to
emerging insight into practical applications of the theoretical concepts called ‘Groupthink’
and ‘Abilene Paradox’ as well as the use of simulation for learning more about management

in complicated and complex conditions.

Thus, this research contributes to: theories of PPM and decision making in practice by
guiding organizations and practitioners to improve their PPM practices; and, to methodology,
by combining legitimate simulation with data collection and analysis software, SenseMaker,

which was developed to investigate complex situations.
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“Wise people rain into thirsty minds that cause changes in the future”, The Great Orod,
Iranian Philosopher (Orod, 2017)
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