Project Management

Theory and Practice
Third Edition

Gary L. Richardson
Brad M. Jackson




Project Management
Theory and Practice



Taylor & Francis
Taylor & Francis Group

http://taylorandfrancis.com


http://www.taylorandfrancis.com

Project Management
Theory and Practice

Third Edition

Gary L. Richardson and Brad M. Jackson

CRC Press
Taylor & Francis Group
Boca Raton London New York

CRC Press is an imprint of the
Taylor & Francis Group, an informa business

AN AUERBACH BOOK




CRC Press

Taylor & Francis Group

6000 Broken Sound Parkway N'W, Suite 300
Boca Raton, FL 33487-2742

© 2019 by Taylor & Francis Group, LLC
CRC Press is an imprint of Taylor & Francis Group, an Informa business

No claim to original U.S. Government works
Printed on acid-free paper
International Standard Book Number-13: 978-0-8153-6071-1 (Hardback)

This book contains information obtained from authentic and highly regarded sources. Reasonable efforts have been
made to publish reliable data and information, but the author and publisher cannot assume responsibility for the
validity of all materials or the consequences of their use. The authors and publishers have attempted to trace the
copyright holders of all material reproduced in this publication and apologize to copyright holders if permission to
publish in this form has not been obtained. If any copyright material has not been acknowledged, please write and let
us know so that we may rectify in any future reprint.

Except as permitted under U.S. Copyright Law, no part of this book may be reprinted, reproduced, transmitted, or utilized
in any form by any electronic, mechanical, or other means, now known or hereafter invented, including photocopying,
microfilming, and recording, or in any information storage or retrieval system, without written permission from the
publishers.

For permission to photocopy or use material electronically from this work, please access www.copyright.com (http://
www.copyright.com/) or contact the Copyright Clearance Center, Inc. (CCC), 222 Rosewood Drive, Danvers, MA
01923, 978-750-8400. CCC is a not-for-profit organization that provides licenses and registration for a variety of users.
For organizations that have been granted a photocopy license by the CCC, a separate system of payment has been
arranged.

Trademark Notice: Product or corporate names may be trademarks or registered trademarks, and are used only for
identification and explanation without intent to infringe.

Library of Congress Cataloging-in-Publication Data

Names: Richardson, Gary L., author. | Jackson, Brad M., author.

Title: Project management theory and practice/Gary L. Richardson,
Brad M. Jackson.

Description: Third edition. | Boca Raton, FL : CRC Press, [2019]
Identifiers: LCCN 2018013784 | ISBN 9780815360711 (hb : alk. paper)
Subjects: LCSH: Project management.

Classification: LCC HD69.P75 R5225 2018 | DDC 658.4/04--dc23

LC record available at https://lccn.Joc.gov/2018013784

Visit the Taylor & Francis Web site at
http://www.taylorandfrancis.com

and the CRC Press Web site at
http://www.crcpress.com


http://www.copyright.com
http://www.copyright.com/
http://www.copyright.com/
https://lccn.loc.gov/2018013784
http://www.taylorandfrancis.com
http://www.crcpress.com

Contents

Preface ........ccooviiiiiiiiiiiiic s xxi
Acknowledgements ............ccooiiiiiiiiiiiiiii e xxiii
AULROLS ... XXV

SECTION I CONCEPTUAL OVERVIEW OF THE PROJECT ENVIRONMENT

T IDCLOAUCHION «eueeerreeeeeeeeeereesnreesaeecsseessessasesssessssessasessasssssessssessssesssessssessssesssessasessassssnes 3
1.1 Project Management........ccociviruiiniiiiiniiiiiicicinieiieesites e 4

1.2 Role of the Project Manager ..........ccouvueuiueuiiiininiiiiicccienecececeeeeeeaenee 5

) T 1Y BN <1 KPR 5
1.3.1  Success Management ..........cccvuivuiiiiiniiiiiniiiiiiciniecscees e 6

1.4 Text Content and Organization.........c.eecevuereeinieuiinieiininieieneeineeesees e 7
L4 1  TeXt STIUCHULE ..cuveeeeveeeereeeeeeeeeeeeteeeeteeeeteeereeeveeeseeeeseeeeseseseeeseeesnsessnsenseeenns 8

RELEIEINCES .ttt et ete et e e et e et e ete e et e e eneeeeaeeenteeeaeeenseeenreeereeenneas 9

2 Evolution of Project Management .........coceceverercsunesessssesssssscssssesessssesesssscssssssssssssscsses 11
2.1 INErOUCHON oottt ettt ettt eve e et e e ete e eetaeeeteeeareeeareeeaneeans 11

2.2 Early History of Project Management ..........ccoccoeevvieuivinicininieinniccniecneecseenenes 12

2.3 Application of Analytical Science .........ccoovueciviiiiiniiiiiniiinc 12

2.4 Frederick Taylor and Scientific Management...........ccoeuvieueueucuiinininniniecicicccnns 12

2.5 Frank and Lillian Gilbreth .........ccoooioiiiiiioiiiece e 14

2.6 HeNIY GANTloutiuiriiiiiirieieienietciest ettt ettt b ettt et st b et ene s 14

2.7 Mary Parker FOLETt ..voviiiieiiirieiiiciciceeeecte e 15

2.8 EIEON MYttt et 15

2.9  Phases of Project Management Evolution ........c.cccccevveinieecnnecneccneicnereennens 16
2.10 Project Management Challenges........c.coeuevirieineneinnieineneinecneeeeneeccneeneeneene 21
2.11 Project Management Benefits ......oeveeerreuirinieinenieineieinieicneceecene s 22
2.11.1 At the Macro Level ....ouiiiiiiciiiiiieieceeeeeeee et 22

2.11.2 At the Micro Level ...t 22
RELEIEIICES .ttt ettt et e et e st e sate e eaaeessesesaeeeseesnteesaeeesaeeeneesnns 22

3  Project Management Model ......ccoievunriiennriisnninisnnsinessnisessicsnssesesssscsessssesesssscsssens 25
LT B U oY L ot o3 o WP 25

3.2 Evolution of the PMI Model......c..ooviiiiiiiiiiiieeeeeeeete e 25

3.3 Ancillary Standards and Certifications .........coeceveeveenerccenieirnecnnieireneeneneeneens 27

3.4  Structure of the PMBOK® Guide Model.......c...ccouvvvuiiiciiiiiiiiiciiieieeeeeeeeeeene 27
34,1 INIEIATION etteiiieeeeeeee ettt ettt ettt e e e e et e e e s s e e aab e e e e e seeaaaeeeseeennanes 29

<



vi

m  Contents

3.4.2  Planning ... 30
343 EXCCULIOMN .cutitiiiieieieiesteete ettt ettt sttt ettt et et e st sbe st e sbesbeebe st enaeneens 30
3.4.4  Monitoring and Controlling ............ccceeveiniiiiiiniicniinniiicccee 31
345 ClOSING.ccveuiiieiiieietitee ettt 31
3.5 K AS s 31
3.5.1  Scope Management.........cccoueiiuiiiuiniinieiiiiiiiniceetee e 32
3.5.2  Schedule Management.........cccoeueeevueuieinieininceniercineeeeeeeseee s 32
3.5.3  Cost Management........c.ccuevueiiuiieuiniiieiiieteceteeeet e 32
3.5.4  Quality Management......co.ceeerueurrerrererinieinenreeneereeneeneeseereseseenesesneseennens 32
3.5.5 Resource Management........coceeiiiiiiiiiiiniininiiiiiecec s 33
3.5.6 Communications Management..........cocecevviviiniiiniinnninenns 33
3.5.7 Risk Management.........ccccccceeiiiiiniiiiiiiiiiiiiiiicccce e 33
3.5.8 Procurement Management.........ccocevivviiiiniiiiiniiiiiieeecns 33
3.5.9  Stakeholder Management..........c.ccucucuiuiuiiiiinininiiiiiccceeeaes 34
3.5.10 Integration Management........cooeeveuerreruetrreneemenrenueineneenesseeesesrensesesseneenens 34
3.6 OVErall Process VIEW .....ccueuirueieuerienieiisieieiesieteieste ettt te e eteste e s sbeeeseseeneenens 34
3.7  Introductory Vocabulary Terms.......cccoveeveeriieirineninineieineecseeeeneeevesreeenene 35
3.8 SUMMALY ..ot 36
REFEIENCES ..ttt ettt et ettt sae e ene 36
Industry Trends in Project Management........cccueeueruesvessesessessessussussnssnsssessessessessessense 37
4.1  Standardizing Project Management..........coccevueueeininuininicicineinncceeeinenecseenenes 37
4.2 Enterprise Project Management.........coccoivuvueiniiieinienininiereinieiseeseeiee e 37
4.3 EPM In OPeration......ccocueueirieuiinieiiireiinieieiseeietseeseesseseesse s seenesesaesens 39
4.4  Implementation and Advantages of EPM ........ccccvviiiiniinneinnccencnecceenenes 40
4.5  Other Trends Impacting Project Management ..........cceveueeereuennrererenreenerecneenenes 40
4.6 Project Management Perspective «....ccevereererueireereinnneinieneineneeneeeeseeneesaeneennens 41
DiSCussion QQUESTIONS .....eeeuveeiuieeieerieeeteenteesteestteeteesbeesabeesuteesmeeesbeeebeesaseesareesaseenneeenne 42
RELEIEIICES .ttt ettt 42
ProJEct TYPES eeeesensenreisunsuisuisuisnessessesesnssnssnsssesnessessessessessessessessessesssssssssossessessessessesss 43
REEIEIICE vttt ettt 46
Project Organization CONCEPLS ...cverersersensrnsunsresuessessessessessessessesssssassssssessessessessessesss 47
6.1 PM ROLE oot 47
6.2 Reporting Relationships ......ccccceeiviiieiniiiinicciniinecceenee e 48
6.3 Team ReSOUICES.....ccciiiiiiiiiiiiiiiciciccc e 48
6.4  Team Productivity and SIZe.......ccoeveeerinieiniiniiiniiiencee e 49
6.5 Team’s Physical Location ISSUEs.......cceveriririeniiiinieniiinice e 49
6.6 Team DYNamiCs ...ccoerueriererenininiineeeeteestente sttt eeeesteseesrestensesresresbeeseeseeneens 51
6.7 Virtual Organizations.......coeereeueereereinieeiniererenieneeneseessestsesseeseeseseseenesesaesesessens 51
6.8 Organizational CUlture .......cccovvueiririeinieieiriecenee ettt 52
0.9 SUIMMAIY...ciiiiiiiiiiiiiiiiii bbb s 53
RELEIEIICE vttt ettt 53
Project Life Cycle Management......cociceeesensensnesnessessessessessessessessessassasssssessesesescens 55
7.1 Life Cycle MOdels.....coirieiiiiieiniinieiieieeeiere ettt 55

7.2 Overview of Project Methodologies........ccvvueirieecinnccinieccneiiniecnecenereenaee 55



Contents W vii

7.3 Methodology Vocabulary ............ccccoiiiiiiiiiiiiiiiiiiiccccccc s 61
7.3.1  Feasibility ReVIEW .cc.evveiviiriiiiiiicinciccnc e 61
7.3.2  Project Plan..c..ccocceeiniciniicieiiicinecnectcet e 61
7.3.3  Monitor and Control Process..........ccoceveiniruiininccinniiiniccnieineces 62
7.3.4  Project STATUS «.covveveirieiiiicicirieicce s 62
7.3.5 Milestone and Stage Gate Reviews.....ccocecivvruiinieiccneiiniccnciece, 62
7.3.6  Logical Versus Physical Design ........cccovveiriricinecnneiiniecneicneces 63
7.3.7  Quality Control and ASSUIANCE ....cocevveveruerieirinieinenieenenieereeesieeeaens 63
7.3.8  Project ClOSe ...c.cvueuiirieuiinieiiinieienreertetetne ettt 63
7.3.9  Templates...c.ceceruereeirieiiinieieinreteee ettt 64
7.3.10 Project Communication Processes ........covviiviiininnininiininiiiicen, 64
7.3.11 BaSelile..cuccerieuiirieieirieiierieicrte ettt 64
7.4  Key Project Management Artifacts......coeeverveueninieininiecnnieeniereeniereseneencesnesenennene 65
7.5 SUMMALY POINTS c.cueiuiiiiieiiiiicieeceeeteece ettt 65
REEIEIICES 1.ttt ettt ettt sttt ettt ebe e 66
Role of Projects in the Organization ........uiiievienieseesnensesessessessessessnssnnssessessessessessenss 67
8.1  Project Valuation Models.........ccoouvueciniiiiiiniiiiinieiineiccneeseeeeee s 67
8.2 Project Selection Strategies ........coveiverreiririeiniereireeireereere e 70
8.3 CONCIUSION «.ouvveiiiieiietcrtet ettt 72
DiSCussion QQUESTIONS .....veeuveeruieriterieeeteeetee st esiteesteeebeesbeesuteesaeeesbeeesseesseesaseesmseenneeenne 73
RELEIEIICES .ttt ettt ettt 73
Project Success FACLOrS ...uuuieueeeciinciiniieitincienieninnsnenaeesaeessessasesssessssessssessssesssens 75
9.1  Which Factors to Consider?........ccoreinireininiernieieinieieinieeenieeseseeeceereesesneneees 75
9.2 Standish SULVEYS....c.eoirieuiririeiiieiecrc ettt 75
9.3 Project Performance Trends..........cccocucuiuiiiiiiiniiiiiiiiiiiicccee 76
9.4 Project Performance by Size.........covuiiiiiiiiiiiiniiiiiiiii 77
9.5  Standish Factors of SUCCESS......couevtririeuiririeiinirieiririetneieert ettt 77
9.5.1 Executive Management SUPPOIT ......ccccviviiiiiiniiiiiiiiiiiiiiiciicieeenens 78
9.5.2  Emotional Maturity ......cccceeeererieeneneeinieniecnicteenieeeeeseeeeeeseeeereseeeenens 79
9.5.3  User Involvement ........cccooueueiniiiinieicineiinccnceneeeeeseeee s 79
9.5.4  OPtiMIZAtION .c..eveerririeiirieieerieteeretee ettt ettt eb et eeene 80
9.5.5  Skilled RESOULCES .....ervveuiierieiieiiiicieeietreetctnee e 81
9.5.6  Standard ArchiteCtures.......coveirreuiririeiriireirecireereeee s 81
9.5.7  AGile PrOCESSES .cuvvvirierieiieieirieieistctee ettt 81
9.5.8  Project Management Expertise........cccccovuiiinininiiniiiiiiiiinis 83
9.5.9  Clear Business ODJECTIVES.....curvereuiruerirerieriririeienenreireeieereereeneereseseeseseneens 84
9.6 Managing fOr SUCCESS ...eveurueriirieriirieiitnieienertett ettt aebese s sessenenees 84
9.6.1  Analyzing Industry Tool and Process Trends.........cccccovevviiiiiiiiiiiniinns 85
9.6.2  COMMUNICATIONS ...cuveueviienieuirieietietetet et steeene et resaee et se e esesseneenens 86
9.6.3  Organization maturity Implications..........ccccoeviiiiiiiiiiinniicccae, 86
9.6.4  Talent Trangle®......cooeiiiniiirinireree e 87
9.6.5 Building the Right MoUSETrap ......cccovveiverreirircineeeineeceeecreeeeenenes 87
9.7 DefiNINg SUCCESS c.veviververiirieiiieietiirretrt ettt sne e 88
9.8 Empirical FOrecasting.......coceceverreriririeinieeininieiniencenetetneereesresesesseveesreesesnesenees 88
9.9 CONCIUSION .ottt et sttt se s e 92

REFEICIICES .ttt ettt ettt e e et e e s et e e st e e e sttt e e eaaaeeseaeeesansteseasseesssseessnsaeesas 92



viii

m  Contents

SECTION Il FOUNDATION PROCESSES

10

11

12

13

Project INtiation ....ueceeeneeineentiinteinnecniennnennectessnessessasessssssessssessssssassssssesssans 97
10.1  INErOUCHION .ottt 97
10.1.1 Expanding the Project VISIOn......ccoeevereiniereiniereinieieneeeeneeeesreeennens 97
10.2 Project Initiation........ccouiviiiiiiiiiiiiiiiiiiiiiii 99
10.2.1 Project Origins.....cooovuiiiiiiiiiiiiiiiiciciciisc s 99
10.2.2 Business Case-Documentation of the Vision......c.ccccevevevneerneinennenne. 100
10.3  Organizational ReVIEW ......cccoueuivirieiirinieininiecnniciene ettt eseeneeees 100
10.4 Management REVIEW .c.coveueverieuininieiininieireiccteie ettt 101
10.5 Formal Charter Signed ......cccoeivirieinnieininicininciniecceeerteieeseeee e 101
10.6 Preliminary SCOPe STAEMENT. . .c.evveuirerieriririeiininieeirteteientereerteteese et saeseesaeb e seene 102
REFEIENCES .ttt ettt ettt b e sttt e st et b et et et e s eneenes 103
Project Plan Development......cceceeisensensenseisiisresnessessessessessessessessssssessessescssesssssseses 105
11.1 Planning Philosophy ArgUMENTS .....cccoeuerurrerireereiriereinieretreereeneeresereereeseseseneens 106
11.1.1 Conflicting EXpectations .......c.eeeerverererierirerierenenierinenierenensesesesrerenensenenees 107
11.1.2 Overlooking the Real SoIUtion......c.ceevieuirenieuinnieinenccnrccnenecnniecees 107
11.1.3 Competing SOIUtIONS ......ccveviiiiiiiiiiiiiiiii 107
11.1.4 Misaligned Goals.......cceeveeerinieirinieiiinceenceeeeereeee e 108
11.1.5 Quality SOIUtIONS....c.eeverieiriiieiriiceeerceecte et 108
11.1.6 Project Monitoring and Control ..........c.ccoeciviiciniiiniiininiiiiniinncnens 108
11.2 Plan process and COMPONELS .......cccvrueuiirieiiiiiieiiirieiieet e 108
113 Plan ArTifactS..c.coueieerieieerieieentete ettt ettt 109
114 CONCUSION c.vviiiiiiiiciicictre et 110
RELEIEIICE ..ttt 111
ScOpe Management.....ceeeeeeieenssenssseninesssensssesssesssessssessssessssesssessssessssssssessssesssssssn 113
12,1 INErOAUCTION cuvitiiiiitetcitrteteertetc ettt ettt sttt 113
12.2 Defining Project Work URits........cccceurieuiueiiiininiiiiiciccceiieeeeeeeeiciceeeeeeines 114
12.3 WP Planning Variables.........cccccviviiiniiininiiiniiiiicncccees 115
12.4  MUltiple WPS c.coviiiiiiiicinec ettt 116
12.5 Developing the Total Project VIew .......ccoovvueiviiiciininiinicineinccneieees 116
12.6  Developing Project WBS.....c.ccooveiviieiineiincieeetreetreeee et 117
12.6.1 WBS DICHONALY c.coviiiiiiieiieeeteteteteie ettt st nnes 119
12.7  WBS MeChanics....coueueoivieueirieiiirieiireierieerrete et eees 120
12.7.1 WBS Numbering Scheme.......ccccevieicniiineiniecnecnccneeeneene 122
12.7.2 Other WBS VIEWS ...orveuiiriireinieiiinrereineeieentereetreeeesae e nenes 124
12.7.3 Tracking Status of the Project .....cccvevevneirerierceinieirnecinecseneeeseenenes 124
12.8 WBS Construction Checklist......coeoiririeiirinieiiiinieneneeeeeee e 125
12.9 Requirements “IDIlItIes” ...c.covrieuiririeuininieirinieinine ettt 126
12.10 Moving FOrward.......ccoveeeneininieineiniecniniei ettt sttt seeneenees 128
REFEIENCES .ttt ettt et b et a st b e bt b et e e ebesbe e enes 129
Quick Start EXample ...cuiiiiiinienininnnnineininininininiiinensssisisisissss 131
13,1 INCrOAUCTON 1ttt ettt ettt ettt st 131
13.2 Project Management Work Packages......cocoeerirveinnicineennieinnecrneccneiceneee 131

13.3 MUltPLe WP .ceviiiieiiiieieeriet ettt ettt ettt sttt 132



14

15

Contents W ix

13.4 Example: Pool Project Mechanics........coueevuerieininieinenieinienieincneceneneeeeneneenenne 133
13.5 Vocabulary SUMmMary .......c.ccceoverieininieineneeneeeneeeneeeeeretee e 135
13.6 SUIMMATY.c.oiiiiiiiiiiiieicicteie ettt 136
Discussion QUESTIONS .....c.eeuveureriiriinririiniteteteteresteste st ettt snese s sre s s sre et ese s nennens 136
Schedule Management.......ouceeereressensensensnnsnesnessessessessessessessassassassasssessessessessessesassses 137
141 INCrOUCHON o.cuveieeveccete ettt ettt et e e et e eeaeeeeaeeeeveeeseeeareeetneenaeeen 137
14.1.1 Defining Project ACHVILIES ...ccvvveviirueriirieiiiiieeinicieeeeereeeeee e 138
14.1.2 Activity SEqUENCING ....c.evvveveirieiiirreieiretee ettt 139
14.1.3 Estimating Activity RESOULCES ....cevveviirreuiiireiiiricieereeeeeereereereeeen 140
14.1.4 Activity Duration EStmating .......occceeeveinerreinnieineneeneneineereeneenenenen 140
14.2  Tips for Accurate EStUMAting......coeevvrreirereiniereinieteeneereerreeeseee e sreneseenens 140
14.2.1 Types of ESTMALES ...cvveviiruerenirieriinrereenieteereeesreetseereeseere e seesesenen 141
14.3  Estimating Techniques ........c.cccccociiiiiiiiiiiiiiiiiiicce 142
14.3.1 Expert Judgment.......ccccocoiviiiiiiiniiiiiiiiiiiiiicccccc e 142
14.3.2 Analogous EStimating........c.cecveuirerrerininieinneininieineeieenieieeneeseeseesesennen 143
14.3.3 Bottom-Up Estimating........cccccovviviiniiiiniininiiiiciiens 143
14.3.4 Heuristic Estimating.........cccoviviviniiiniiiiiiiiecs 144
14.3.5 Parametric Estimating .......cccccoceoiviiiinniiniincccs 144
14.3.6 Phased EStimating .........ccoccoeviviiiiiniiininiiiiiiiincicecee e 145
14.3.7 Effort Distribution Estimating (Top-Down)........ccccevviiiiiiiininnnnnenes 146
14.3.8 Monte Carlo SImulation ........ccccoveeeiiiiiiieeiiieeiiceee e 148
14.3.9 Delphi Technique .......ccocevueiiiinicininiiiiicicceeeceeee e 148
144 ACtivity SEQUENCING......cveviiveuiiieirieicieetee et 150
14.4.1 ACHVIEY ON ATTOW eeutiuiriiiiiinieteicnient ettt ettt 150
14.4.2 Activity on Node Model ......cc.coviriniininiininicniicnecceeeeeeee 150
14.5 Time Calculation ...c.ooovieoeiiiiiiii ettt et ns 151
14.6  Estimating CheckliSt . .oueirurieininieinieieinecceececenreeereeeesre et 152
14.7  Network Mechanics ....coouviceiiciiieiiiciceeeeeee ettt ee et seteesreeesreeeenee s 153
14.8 Establishing the Project Activity SEqUENCE ....c.veveervevierierecirieiieneicrneeeeeeeneeee 154
14.8.1 Sample Project DefInition ...ccoveueverreviririeininieininicineeeenerecneerecneeeeeen 154
14.9 Forward Pass Calculation ..........cocuviiviiiiiiiiiiiciee et n 155
14.10 Backward Pass Calculation ........cocviveviiiiiiiiiiiiicie et 155
14.11 Defining Critical Path .....coovueiririeininicinicrecceereeceseee e 157
14.12 Manipulating the Schedule...........ccooiiiiiiii, 158
14.12.1 Automated Calculation Tools........ccoeviiiviiiiiiiiieiieee e 158
14.13 Formatting Activity Results........occooviiiininiiiniiiiiiiicccccces 159
14.14 Which Diagram Format Wins? .......cccoccoivviiniiiininiiicniccneeeeceeens 160
1415 SUMMALY ..ottt 160
PrODIEMIS ...ttt et ettt et e et eta e e re e e aeeereeetaeenaee s 161
RELEIEINICES .ttt et e et e e e e e et e e eaeeeeaeeeaeeenteeeseeeneeeenneenseen 162
CoSt MaNaZemMENt....uucrrerrerersessessensussunsuessessessessessessessessesssssssssssssssessessessessessessassasaass 163
)57 B U015 e Yo A8 ot (o) o WU 163
15.2 Project Cost Planning Basics ........ccoeeeveiiireinieininiiiiicnecccneeeces 164
153 Cost Planning........cccoviiiiiiiiiiiiiiiiiiiccc e 164

154 COSEACCUIACY cuvuvviririniieietrietetrtetee ettt st st 165



x ® Contents

16

15.5 Organizational Overhead ..........ccccoiviiiiiiiiiiiie 166
15.6 Scope, Time, and Cost Alignment........cccccvueiviiieiiiniiiniiiiiccces 167
15.6.1 Scope Replanning.........ccoceciniiiiiniiiciniiiiiiiicinceccsee e 167
15.6.2 Fast Tracking ......ccccoveuiiniiiiiiniiiiiiciciniciecctee e 167
15.6.3 Schedule Crashing ........cccoccceeiniiiniiiciniiiiiiceceeen 167
15.7  INAIECt COSES.c.vviuiiriiirieieirieicirieiee ettt 171
15.8 Resource ALIGNMENT ..co.ouicirieuiirieiiiricieereeectee et 171
159 Budget Reserves..... ..o 173
15.9.1 Plan Dynamics ...cecevereineerecineiiineeieinienieseneessentesnesesesresesessesesessesenes 173
15.9.2 Risk EVENLS c.vveviiereirieicirecicirctnteeenretes ettt 174
15.9.3 Management ReServe ... 174
15.10 Resources have Different Colors ......coeueuirinueinnreininicineieineeeeneiesenieneeseveneneene 175
15.10.1 Budget Expense Categories ....c.veveerrerererierireruerenerierineniereninsesesessesesessesenees 176
15.10.2 Assets versus EXPenses .......ccccciiiiiiiiiiiiniiiiiiiiiiicicicicscc s 177
15.10.3 Budget Cost COMPONENLS.........couuueuuiuiiiriiicieieiciseiiie e 177
15.11 Management Approval and Baselines ..........cccccooeiviniiniiiinninine, 178
15.12 SUIMMATY ..cviiiiiiiiiiii e 179
REFEIENCES .ttt ettt ettt 179
Quality Management .......coceueenieieseniesisensesssessesssssssssssssesssssssessssssssssssssssssssssseses 181
16.1  INErOAUCTION ..ttt ettt 181
16.2  Evolution of QUAality.....cceeverieuirinieiinirieiirccrtne ettt 181
16.3 Definition of QUAality.......ceerueuiririeininieiniricirinec et 182
16.4 Project Quality Management ........ccccoeivivueininieininiiinieiecesccseeeees 184
16.5 Quality Perspective.....ccovuiuiciiiiuiiiiciiiiieiinicceecee s 185
16.6 Implications for Project Planning .........cccceeiviieininiiinicnnninccnececes 185
16.7 Quality Planning.........cccooviiiiiiiiiiiiiccccc e 186
16.7.1 Quality Policy ...cccoeoirieiiirieieinieiciccree e 187
16.7.2 Quality ODBJECTIVES ...evviuieereirieriireeietrieieeseteeseette et 187
16.8 Quality Management COMPONENLS ......c.evrrereerreuireererireereereereeseereeseesesesneneeseens 188
16.9 Quality DefInition....c.ccivieuecirieuiinieieinieieneeenete ettt 188
16.10 Implementing a Quality Plan .....cc.coeeerieirinieinneiinciecnecceceeceeeeeene 190
16.11 QUAlity ASSUTANCE -..veuveueeiiienietisietei ettt sttt sttt 190
16.12 Quality Control......ciieieirieieiesieiei ettt ettt 191
16.13 QA versus QC Operational Roles......coueueoirierirerieinnieinneininiccneceneerecneieeneene 191
16.14 QUAlILY GUIUS .ttt ettt 192
16.14.1 Edwards Deming .........cccccoviriniiiiiiiiiiiiiiiiiiiccccccieese e 192
16.14.2J0SEPh JULAL..cetiiiiirieiiiricctetc ettt ettt 193
16.14.3 Philip Crosby .c..c.everveuinirieiinieieiinisieenteteerteie sttt ettt 193
16.14.4 Kaoru Ishikawa......c.coieeeinirieiniiciieicec e 194
16.14.5 Genichi Taguchi ....c.coociiiiiiiiiiiiiiiccces 194
16.14.6 Armand Feigenbaum .........ccccooviiiiiiiiininiiiiice 194
16.14.7 SiX SIZMA co.vviviiiiiiiiiciciccc s 195
16.14.8 Other GUIUS c..viueveiiiicieeietreerceeet ettt 195
16.15 Quality Management Programs ........c.cceeevveueeeneririnrerineneinneeneereeseeneeseeneennens 195
16.15.1 Total Quality Management.........cccoeeeeerereiniereeinienienereeneeneesrenesesneneens 195

16.15.2 7210 DIETECTS wevvviieeiieieeiee ettt ettt e et e et e e ettt e s saaaesssnaeeeeas 196



Contents W xi

16.15.3 SiX SIMA c.viiiiiiiiiiiiiiiic s 196
16.15.4TSO 9000.......ccieieiertieteeieeitetet ettt ettt ettt ettt sbe st sbe et et e e etenean 201

16.16 PMBOK ® Guide Quality Process Model.......c..cceceviruiiniiennininnecnneceeeee 201
16.17 An Evolving Quality Program .........ccocccevvuiiniiininiiniccneicceneeeseeeees 201
16.18 Evaluating QUality .....ccoeueeiiiiiiiinieiiniciiicccineecte e 202
16.18.1 Benchmarking .....c.ccvveueinieieiniiiiinieicinececee s 202
16.18.1.1 Benchmarking Process........coecveerrevernreinenreinnncineereineeneenes 202

16.18.1.2 Types of Benchmarking ........ccocecevevueeninrecinnecneccneicnrenees 203

16.19 Continuous IMprovement.........coceeueiiuiieirienieiieneeneeeteeeeeeeeee e 203
16.20 Failure Mode and Effect Analysis......coceoevireininieininiencenccccccseeene 203
16.21 QUAlity TOOIS c.veveuieiiieieiiee ettt e 204
16.22 Other Quality Analysis Techniques......c.cocvvevererierinneinnicinencnrcceeeeneeeees 207
16.22.1 Design of EXPEriments......eeeerveveeriereeneereeniereeneereenieseenseneenseseenserenes 207
16.22.2 Quality Function Deployment.........cccveueerrueenieenenerenineereeneceneenenes 207

16.23 Organizational Roles and Responsibilities .......c..eeverueveririeinenieinnicininecniniccees 209
16.24 Implementation Issues in Quality Management ..........ccccccvvvivinicnniiincennnen, 210
16.24.1 Toyota Quality Perspective .....c.cecevveeererieirinienieinieieeneeeenieeeeseeneenene 211

16.25 Future of Quality Management.......c.ocevvvueiciiicininicinieinncesceenecseveeees 212
16.26 Quality Worksheet EXercise......coevueirinieinenieiininieinciccniceesceeeneee e 214
Discussion QUESTIONS ...veruteruierteeierteniterttet ettt et et et st e bt et st satesbe e beeabessbesbeenseas 216
RELEIEIICES ..ottt 216

SECTION IIl SOFT SKILL PROCESSES

17 Resource Management .......eeuivesisciisisissssisesiscsissssssssssssssssesssssssssssssassssesssssssssssssaes 221
17.1 Resource Planning........ccccoecviiiniiiiniiiiiiiiicicccneeee e 222
17.2  Responsibility Assignment MatriX.......cccocveivinieininiininiciniicieeneees 222
17.3  Resource Histograms........ccocoviiuiiiiiiiiiiiiiiiicccce 223
17.4 Team Management Plan.........ccccoeiiiniiiniiiiiiiiciccneeees 224
17.5 Training Programs........cccoccveuiiinieieineiiiniecnieteseesseete et 224
17.6 Team CRAITEE c.vviiveecrie ettt ettt eee e e et e et e ereeetreeeaneeeaneeetesereeenees 225
17.7 HR IN EXECULION ceiiiiiiiiiieie ittt ettt e e e e raee e e e e e vare e e e e eennnns 225
17.8 Acquire Project Team ........ccccuiiviiiiiiiiiiiiiiiiiieccc e 226
17.9 Orienting Team Members (Role Specifications) ........cccevvevveereennrcineeeccneennnes 227
17.10 Project Organizations .........ccccvivuiiiiiiiiiiniiniiiiceecne s 228

17.10.1 DOtted LINES .veeveieeieiereeceeeeeteeeetee ettt eeaeeeveesneeeeneeeenesereeenes 229

17.10.2 POPle ISSUES «.vevenvereeiiereiiieieiineeieinieteeneeie ettt ne e senes 229
17.11 Motivation TREOIY....c.ccvueueeirieiiinieieinetenteeesteite ettt seees 230
17.12 Individual Motivation Theories .......cocviivviiiiiiiieeerieeeeee et eeree e 230
17.13 Team MOtIVATION ....vvviiieeiieeeiiieecteee et ee ettt e ettt e e etre e eebeeeeeataeeensaeeeeareeeenaeens 233
17.14 Hygiene DiIssatisfIers......oceeiriruerenieierinieieinieieenieteesteienestettesiesesesseseseesesesesseseens 234
17.15 Employee Satisfaction......c.cccrueueirieierenierininieientrieicnisietesteieeseeie et 235
17.16 Conflict Management.........c.ccucuiiiiiriiiniiiciciiciiiie e 235

17.16.1 COnlICt SOUICES.....uviiieriiieiiictieeteeetteeee et eette e st e sreesaee et e saeesseesnnes 237
17.17 Negotiation SKills.......cccveiniiiiiiniiiiiiiiiiccreeeeeeeeas 237
17.18 Techniques for Handling Conflict........ccccvveeinniiiiniicniiiniicineccien, 238

17.19 Conflict Management Scenario Case........coeeeireriirerenineenineniereinnenieseesesaeneens 239



xii

18

19

20

m  Contents

17.20 Leader versus Manager? .........cccovciiniiiiiniiininiciiecnicneseesveseenessenenees 240
17.21 Attributes of @ Leader ....cvvueieiriiieirieieieee et 240
17.22 SUIMMATY ..cviiiiiiiiiiii e 241
REfEIEIICES ..t 242
Project ComMMUNICALIONS ...ueeerueerrerssrensneisnnsssessnessanesssnsssesssnssssnssssesssnssssnssssessanesss 243
18.1  INCrOAUCTON t.veutreiiteiiietctrieicertete ettt ettt sttt ettt be e ene e een 243
18.2 Engaging Employees: A Case Study......ceoevueuererierinnerinnieineneeniniceneeeeneeienenees 243
18.3 Communications Management Processes.........cocoovviviviiiiiniiiiiniiiiiiiiens 244
18.4 Plan CommUNICALIONS ....eveuerteueuirteteerietitntetetrteteesieseststestesbesesestesesteseseseesesenes 244
18.5 Distribute INfOrmation ....c.eccrveveiriereririeiiririeientrieicrt ettt 247
18.6 RepOrt PerfOrmance. ....coueueirieueirieiinirieiiisieienteieitnt ettt sttt 247
18.7 Human Communications Model ..........ccoiinininininiiiiiieeeeeeeeeeene 247
18.8 Communication Channels .........c.cccceviiiiiiiiniiiiiicces 251
18.9 Communicating Information ........c.ccoeeviveiciniininiinieceeeeeeees 253
18.10 Improving the Effectiveness of Communication...........cceceevvveueeneeiccinerininenenennen, 253
18.11 Effective LIStEning......ccovueueirieriirieiiinieiiiniecenreteerereee ettt 253
18.12 Barriers to Effective Communication .........cccevueueeruereeinieinenereninnenieseenenneneens 254
18.13 Communication Tension ..........ccccceviiiiiiiinicciiniiiceeeeeee e 254
18.14 Communication STYLES .....evveueruirieririirieieierteteiere ettt e 255
18.15 Communications: The Impossible Goal? .......cccoceevivieinneinnciccnceccen 256
18.16 CONCIUSION w.evuirviiieiiieteireeteetrtete ettt ettt ettt sttt b et 256
DiSCuSSION QQUESTIONS ....vveiueieiiieeiieetteette et e st ettt et e ebe e e bt e s bt e sabeesabeeseesabeeebeesbeesaseens 257
REFEIENCES ..tttk b ettt b e bbb et eaeeaan 257
Project Stakeholder Management.......coceeeeisecsresncssessessessessessessessessesssessesesessesseanes 259
191 INCrOAUCTON 1.ttt ettt st 259
19.2  Identifying Stakeholders.......coioivieuirinieuininieiininicincicteec e 260

19.2.1 Communications Planning.........cccccccceiiiinnniiiiiiiccccee 260

19.2.2 Stakeholder Composition..........c.cucucuiiiiiiiniiiiiciciiciirce e 261

19.2.3 Communication STeps.........ccceviviiiiiiiiiiiiiii 261

19.2.4 Content DefInition ..c..c.ceverueininueininieinieieenieiecnteieeseeie e 262

19.2.5 Delivery Media ....coecereriecininieininicinenieeeesteeeieneeeeeseeeeie e saeeenens 262

19.2.6 Success/Failure Syndrome.......c.cocceveeeeinieninincninincnneneeeneeecseeenens 264
19.3  Stakeholder Classification.............ccoceuvurieucuciiiinininiiiicccctee e 265
19.4 Managing Stakeholder Engagement ........cocccceiveiiiiiiiniiiniinicinccn, 266
19.5 Adoption and Organizational Change Management ........c.cccoceevvvveineneenniennns 268
19.6 SUIMIMIATY ..ottt 269
RELEIEIICES .ttt 269
High Performance Teams.......cocvuienreiinesnsnnsesnesnnensesisessessesssssssesssesssssssesssssssesens 271
20.1 Background and OVerview .........coccoeeivieininiiininicinncicecece s 271
20.2 Introduction to TSP COnCEPELs.....coueueriereeerierieiirienieiinienteestentees et sreneenens 272
20.3  Personal Process CONCEPLS ...cveveruerieririenieirieieienteteiesienteesteseesesiestese e saeneenens 273

20.3.1 Personal Process Example .......cccocevevininiininiineninincnnccenceeneeenene 273

20.3.2 Introducing Personal Process to the Team......c.cccoeuvvereinnieinenccnnennes 275
204 TP PrOCESS..vcuineereuirierieirieieireeietse ettt se et be et sa s ne e snns 276

20.5 TP Work Objects and Principles .....cccoeiverreininieinneiniereneecnereenreneesreneennens 276



Contents W xiii

20.5.1 TP Launch StrUuCtUre c..eoveeeuireeieeirieieiesie ettt ettt 277
20.6 TP Launch Details ......cccoooviiiiiiiiiicicieieieeee ettt 278
20.7 TeamWOTK PrOCESS ...veiviiriiecieiieiieitiecteete st et eteete st e steestestesreesseebeessesseessaenseenns 280
20.8 Quality Management ........ccoeueueirieieoinieriinieiiiiecicnieeeseet et 280
20.9 Experience Examples and Evaluation........coccoccevenieininicnincnncncncnccncnecenn 281
20.10 TSP Qualitative Feedback Results........ccccuerueriiriinininieieieiereceescececeeeeens 281
20.11 FUture Trends ...coeoveererieenieieeniesc ettt 283
20.12 Large, Multidisciplined Projects ......cccoeuieirererinieineneininieieeeeneeieereeneeneeeeen 283
20.13 SUIMIMIATY ...ttt e et s ae e aesaenea 284
REFEIENEES .ttt ettt sttt 285

SECTION IV SUPPORT PROCESSES

21

22

Procurement Management .......cuueereereessesssessnssessaesssessnsssesssessssssessasssnsssessassssesanssnee 289
21,1 INEOAUCTION ettt sttt ettt s be b ettt eas 289
21.2 Procurement Management .......cceeuieuieiiiinieniiniiiiiiii et 289
21.3 Make 0or Buy DeCiSIOn .....c.ceriruiuiririeninieiiinieieirieie ettt 290
21.4 Procurement Management Processes........cocceeivueivinieuininicinineinincieeeseieeens 292
21.5 Planning for ProcUrement .........ccceeeivieuiinieiioinieiiniecincieeeeeeeeeeee e 292

21.5.1 Planning Stage OULPULS .......ceiiiiiiiiiiiiiiciiiccec s 293
21.6  Conduct PrOCUIEMENES ...eveuieeiriiieiirteteiereeteientet ettt sttt 293

21.6.1 Requests for Information ........c.cecevveeereniererinienineneeneneeeeseseeseeenene 294

21.6.2 Requests for Proposals.........cccceeeueerrreinieeinncineeineeeneeeeneeeeseenenes 294

21.6.3 Requests for QUOTATION ...c.eveuieereuiririeeieereeneeretneereere e ree e saenenes 294

21.6.4 Invitations for Bid .....c.coceoririeiiiiniiiiinenee e 295

21.6.5 Invitation to NegOtAtion ........cceevueirinieirinieieineeeeseee e 295
21.7 Bidding Process .....coceecirrreirieueirieieiniercinietetnteseesietesesseseeeresesesseseseese e seeneseneen 295
21.8  Selecting SEllErs .....coueveuiririeirieiiinieieinieicenietc ettt ettt ettt 296
21.9 Contract Negotiation ........cccociviriiiiiiiiiiiiiiicie i 297
2110 CONTIACTS 1eutteeutieeuieeeiieesieenteestteestteeteesubeesabeesateesueeebeeeseesaseesaseaseeenstesbeesseenaes 299
21.11 Administer ProCUrEMENT . c..eoveruerieriiriieiiiieieienie sttt 300
21.12 Procurement AUdITS....ccceeeierierieesieeieetesteesteeteete st esteeteseeesteeseesesseesseesasnsansns 300
21.13 Contract Review and Reporting..........cccccveiciniiinincinincnnciicnccccces 301

21.13.1 Record Keeping and Audits ........ccoceeeeinirmiiniiicniiiniiincinecceens 301
21.14 CloSE ProCUIEMENTS ...c.vueviieiirieieteiinieietentetete ettt ettt ettt see b saeeenens 302
21.15 Procurement of Human Services ........ccouveriererinieininienininieineneeeieneeceeneeeenens 302
21.16 Ranking Vendor Proposals .........cccoeivveieininicinniinieineeectneecseeeseeeaens 303

21.16.1 Worksheet Instructions ........cocecevveveeerenieenenierneneesereenese e 304
2117 SUIMMATY .c.tetiiiiiterieeeeeeee ettt ettt e st s bt st ese et sne s e sresresnesbeeseeneen 306
Discussion QQUESTIONS .....eeeveeeueerieenieeiiteeiteetee et ee st e sttt esttesbeesbeesabeesmteesbeeebeesseesaneens 307
Glossary of Key Procurement Terms......coeeruerieinienieinienieinenteeneeeseeeeiese e 307
Appendix: Common Legal Terms .....coveeeerieirinieinnieiinecnetneere e 308
REFEIEICES ..vvveuvenreiesiicteete ettt ettt sttt ettt et et e b e s besbesbeebeeseestessessessansessesseeseeseessases 310
Risk Management. .. cicicienenininensesnnessessnnssesssnssessssssessssssessessssessesssssssssssessens 311
22,1 INEEOAUCTION ettt sttt ettt ettt st s be s b eaeese et enbaneens 311

22,2 RESK TOITIIS teviiiieeieiceieie ettt ettt ete e ettt e ettt e e et e e s enaeeeesnaaeesenaeeesenseessneeas 315



xiv ®  Contents

23

22.3 PMBOK MOdel...cuiiiiiiiiiiiiiiiice ettt 316
22.4 Risk Management Planning ...........cccoviiiiiiiiiiininniniiicciieececcceeas 317

22.4.1 Developing an RBS.......cccccoioiiiiiiiiiiiiiiiiiicices 319
22.5 Risk Identification ..........cceueueueiiiiiinininiiccccci e 319
22.6 Qualitative and Quantitative Risk Analysis......c.ccocevvereininninicncincnenceens 323
22.7  RisSK ASSESSITIENL. c..ueuvinrinieiiieieiirtetei sttt ettt ettt et sb et sb e ne 324
22.8 Risk Response Planning ........ccccveeeineuininieininieinnieceeeineceeereesenecseeenens 327
22.9 Risk Contingency Budget.........cccvueueeirieuioinieirinieinicieeeeneceeeeeneeneeee e 329
22.10 Risk Monitoring and Control........c.cccveuivirieirinieinneinneineecneereeneerecse e 329
22.11 Risk Events versus ISSUES .....ccceerueriririeirinieiiiniete ettt 330
22.12 Project Risk Assessment Worksheet. ....o.eevereeirieiinieiecnieineinecceecnesiecens 330
22.13 CONCIUSION 1evttirieiiitiieieierie ettt ettt sttt ettt et s e st bbb st e e s e 333
DiSCuSSION QQUESTIONS ....uteeeteeiieeiteetteette et e st e ettt e st e e sbteebte e bt esabeesabeesseeesateenbeesnbeesaseens 333
REFEIENEES ...ttt ettt bbbt b ettt n e bt be b e e ene e 334
KA Integration and Plan Completion ......uuivvenresressesnenessessensensensensnessessessessessessenses 335
23.1  INErOAUCTION cueviniiitiieiei ettt sttt 335
23.2 Introduction to INtegration.......cccoeueeerieuiriruerininieineeieineeetreereeseereeseeseesre e 335
23.3 Project Plan review and Validation ..........cccocevuiiiiiiiiiinniiiiiiiie 337

23.3.1 Final Plan Approval Process..........cccccvuiuiuiiiiiiininiiiniiiicccccees 337

23.3.2 Review Major Planning Artifacts.........ccccoeiiiiiininiiniiiciciiice, 338

23.3.3 Financial and Control Structures........eoceerieuerierieerenieeseneee e 339

23.3.4 Budget Structure and Format .........ccccccciiiiiininiiiiiiiiiiiiccccce 343

23.3.5 External CommuniCations ..........ccceverererereniesienienienesiesieseeeeieeeeneene 344
23.4 Budget Control Roles ........ccovuiiniiiiniiiiiiiiiciicccc s 345
23.5 Planning Stage Close.......cocoiviiiiiiiiiiiiniiiiiccicie e 346
Discussion QUESTIONS ....cuteueeterierierterieetteetetetestesteseestesuesseeseestestesessessessessesseeseensensensans 347
REFEIENCES ..ttt ettt ettt 347

SECTION V. ADVANCED PLANNING MODELS

24

25

Analyzing Variable Time Estimates......ccceceruerreruesressensensensensenseisunsnnssessessessessessessense 351
24.1  INErOAUCTON 1.eeuvreeirietciiteictre ettt ettt 351
24.2 History of Variable Time EStimates......cceccverieirenieenenieiniieeneseneeeeseseeee 351
24.3 Modifying PERT for Commercial Projects......cocevrerrerinereininrecninreneerecnieneeneens 353
24.4 Defining Variable Time EStMates.....c.cocveverrieireneinnieinieeineieeneeeeneereeneenenes 354
24.5 Central Limit TReOrem...cccrieuiririeriinieiiinicicirie ettt 356
24.6  Triangular Distributions...........cccccciiiiiiiiiiiiiiiic 357
24.7 Calculating Probability of Completion ..o 359
24.8  SUMMALY ..ottt bbb 360
PrODIEMS ..ottt 360
RELEIEIICES .ttt ettt ettt 361
Adaptive Life Cycle Models....covvinrerrensenseisrisncsninenessessensessenseiseisssssessessessessessessen 363
25.1  INErOAUCTON c.veutreeiitciiietctrtetctst ettt ettt ettt ebe e 363
25.2 HISEOLY cvvtuirteriirieeirieici ettt ettt ettt et b et b ettt sttt e b seee 363

25.2.1 Technology Platform.......c.coceverieeninicinereininicineccnieceseceneiee e 364



26

27

Contents m xv

25.2.2 Corporate CUltUre .......covecvruerieirinieininieeeeneeeestetet et 364
25.2.3 Management’s Dissatisfaction with I'T Results.........cccccccoeiiinnnniinne. 365
25.2.4 High-Uncertainty Work (vs. Defined Work).........cccoeeiiiiinnnniinnne 365
25.2.5 Graphical User Interface ........ccoceoiviviiiniiiininiiniiiniiiccneceee 366

253 Aile i 366
25.3.1 Agile Teams ...coovvieiniiiiiicicieiccc e 367
25.3.2 Common Agile Practices......cccoeuevirrrecinuerecinieiinieeineeineneeseeeesnenenes 368
25.3.2.1 Backlog Preparation .........coeeeerueuirernerinenieineneieereenieneennenenes 368

25.3.2.2 Backlog Refinement .......cccoueueereeuiinieuinenieininecnereeneecnnenenes 369

25.3.2.3 Ireration Planning ........cccceeeereininecnneinnecneereeneereennenenes 369

25.3.2.4 Tteration/Daily Standups.........ccccovuiiiiiiiiiiiniiiiiiiiiiis 371

25.3.2.5 Iteration Review/Demonstrations..........occeveerverveereneeenuennenenn 371

25.3.2.6 Task BOards......occcvueueeriruerinieiinieicineceneceseeeenee e 372

25.3.2.7 REIOSPECTIVES ....viiviuiiiiiiiiicii it 372

25.3.3 TESTIIG .cuveuiveniereteinrite ettt ettt sttt ettt 372
25.3.4 MEASULCIMEIILS c.uvenerrinrenerenrenerteeesententesestetesesseeenesaeneesesseeesesneneesesseneenes 373

25.4 Further Reading ........cccoouiiiniiiiiiniiiiiniiiiiciiccc s 375
REFEIEICES .ottt ettt sttt ettt et ettt st sb e bt ebe st e s nes 375
Project Simulation....eciieneninenieinenieisenieseseeeseeee e ssaeaens 377
26.1 Traditional Time Modeling Tools ........ccceiiiiiiiiiiiiiicicccce 377
26.1.1 Near Critical Path ACtiVities .....ceceevervririerirerienieirieeeseseeese e 377
26.1.2 Task Existence Risk Modeling............cccocciiiinininininiiiiiiiiiicce, 378
26.1.3 Conditional Activity Branching...........ccccccccoiviinniiiiiiiicce, 378
26.1.4 Correlation between Task Durations .........ccoccoevveinniinnccinninicnns 378

26.2 Simulation in Risk Management..........cccveivirieinniininecneiecneeeeenes 378
26.3  Pertmaster Modeling .........ccoveuiiviiiioiniiiiniiiiicicete e 380
26.4 Other Pertmaster MELIiCS ..coveviuirueuerinieniirieieirecieeieteieretee et 383
26.5  SUINIMATY.c.tiitiiiiiiieteieetetetese ettt ettt ettt n et b e sresr e sbeeaeeneennennennes 384
RELEIEIICES .ttt 385
Critical Chain Model .......ucuiuiiiiinvinrinsennnnineinninninnininininssesiisssisisssssssas 387
27.1  INErOdUCHON ...ttt 387
27.2 CC Design CONCEPLS.......cuiruiuiiuiiiiiiiiiiiiiiicie ittt 388
27.3  CC MEChanICs...veuiiviiiiiciieicesecete e 390
27.4 CCM Model in OPeration .......ceeeueerierieerenieenienieenieneeenrenteesieseesesiesseesseseenenne 391
27.5 Buffer Management.........ccceveuieinuereeinienirineeenretneeseeseeree s snesesessesee e seseenens 392
27.5.1 BUfler TYPes..ceeeerieiririeieiereteierteseste sttt 394

27.6 Building the CC Schedule......c.coveieiniiinneiieieceenececreeeeeeee 395
27.7 Resource AllOCATION. .....couvveirieriirieteinieienee ettt eneseeen 396
27.8 Implementation Challenges...........ccccceuiuiiiiiiiiiiiiiiiiiiice, 397
27.9 Changing the Organization...........ccccviiiriiiiiiiiiiiiiic s 399
27.10 Summary of CCM IMPact .....ccccuiiiiiiiiiiiiiiiiiiiiiicc s 401
27.11 Organizational Challenges Summary .........ccccccciiiiiiniiiiiiicccce, 406
27.12 CC Implementation Strategies........ccouvuvuiiriiiiiniiiiniiiiinieiiieese e 406
27.13 CONCLUSION t.viuiieviniietitrteientetei ettt ettt ettt ettt et b bbbttt esenee 407

REFEIEIICES ettt ettt e et e e e et e e s et e e eeeteeeseaeeeasaaeesaeseeesasneesanseeesaseeseneeas 407



XVi

m  Contents

SECTION VI PROJECT EXECUTING, MONITORING, AND CONTROL

28

29

30

Project Execution and Control......iiiiiniinienrenresnenenenensensensnisninnisnessessessessessssses 413
28.1  INErOAUCTON «.eouvteiietciiictctreetc ettt 413
28.1.1 Magic Twelve Success Indicators......c.covveuieirrerennreireneinnreieeeereneeees 413
28.2 The Human INterface .....cccouvveuivirierininieiinicienictneeccneeeeneeeeseree e 414
28.2.1 Project Team Member MOUVATOLS. .....ccvveuierrererinierienieienenreieereeneeneeeees 414
28.2.2 Project Team Member Dissatisflers ......covevvverrevernierireneinnreineeecnereenees 416
28.2.3 Dealing with Both Positive and Negative Factors......coceceevveirerrccnnnecnns 416
28.3 Managing the ProJEct .....coeoreirreinnieiiiniectntetnesie ettt et 417
28.3.1 Status-Tracking ProCesSes.......coeueirieueririerireriereneniertenierenensestsesseresesseneees 417
28.3.2 Turning the Management Control Knobs...........ccccccociiiiininnnnnn. 419
28.4 Human Relations and Communications ISSUES ........ccceeveerririeereniecinenieenennenenn. 421
28.4.1 Team ACQUISITION ...covirveuirieienirtiieienteteetntet ettt ree et sae e eresaeeenes 421
28.4.2 Team Development......c..cceivieirinieirinieiiinieieeneeeeseeeeesreeeesaeneenens 422
28.4.3 General Management Perspectives.........ccoeovvvueinieeininicinicccnieinenee, 422
28.4.4 Managing Team Performance.........coccceueeininiciniinnnicncccneienee 423
28.4.5 Team Training.......ccocoviiiiiiiiiiiiiiiccccc s 423
28.4.6 Team Training.....occcvevieiriireinieieinecireeeree et 424
28.4.7 Team Motivation and Morale ........ccccveeeiniiiineicneinccneenee 424
28.4.8 Formal MEetings......ccceeuirurreineereinieieineereirieeineeneeseeseenne e snenens 425
28.4.9 Management STyle ......ccciviieinieicinieiciecreeeeee s 427
28.5  CONCIUSION w.veviuereeiiireiiieteint ettt ettt ettt st ne e bt enesenen 428
Discussion QUESTIONS .....euveververterteeteseeseetestessessessessesseeseessessessessessessessessessesssessessessassans 429
RELEIEIICES 1.ttt ettt 429
Change Management......cceceeeseeseesensessessacsassscsscssessessesssssssssssssssessessessessssssssssesees 431
29.1  INErOAUCHON c.eeveinieiiiietctteic ettt ettt 431
29.2 Integrated Change Control ...........ccccoviiiiiiiiiiiiniiiiiiicas 431
29.3 Change Control SyStem.........cocuiuiiiiiiiiiiiiiiicicciii s 433
29.4 Configuration Management ...........cceuvuruiuiueuiiiininiiininiciccescess e 435
29.5 Change Management Workflow......cccoeioiniirniinniinncicccceceee 436
29.6 External Communication ISSUES.........ccueuirerieirienieineieineeeeneeeenieeeesreeenens 437
29.7 Change Request Checklist........ccuiuiiviiiiiniiiiiiiiiiiiiiccccccc e 438
29.8  SUIMMALY ..coiiiiiiiiiiiiitiiiinici bbb 440
REfEIEIICES .. 440
Project and Enterprise MEtrics ..oeieiensnsensensessensnesscssessesseesessessessessessssssssscsesssseanes 441
30.1  INTrOUCTON vttt ettt 441
30.2  Fundamentals......cccooieoiniiieiiniiieinieic et 441
30.2.1 Alignment with Organization Goals.........cccoeuiiiiiiinninniiiicne, 442
30.3 Alignment with Organizational Maturity..........ccccoceviiinniiiiicce, 444
30.4 Performance and Change DIivers........cccooieiviiiiiniiiiinicininicincceeees 445
30.5 KPI CateGOIIES ...ouvviiniieiiiiiiiiiiiciieie ettt 445
30.6  Evaluation Criteria ......ececivieuiinieiicinieiiinieiiricineeetee s 450
30.7  Setting Targets .....ccovevvereiviiriiiiiieiieceee s 450
30.8 Beware of the Pitfalls......ccooiiniiiiiniiiiiciciccec e 451

30,9 MECHANICS voeiuviiiiiiiieeceee ettt ettt et e et e ettt s e bt e e s eate e s esrt e e e staeeeeaaeeaas 451



31

32

33

Contents W xvii

30.9.1 Miscellaneous ISSUES ...cuvieevreiieiiiiiiieeeeeieee ettt et et esare e erae e e eaaee e 452
30.10 Industry Standard Metrics.......cociviiieuininiiiniiiiiiiincecee s 455
30.11 CONCIUSION vttt e ettt e et e e e eba e e e eateeeseaaeseenaeeeean 455
RELEIENICES .ttt e ettt e e e e e et e e et e eeaeeeteeeeteeeseeeareeeteeenreeen 455
Earned Value Management........cuceueeecsensensensensecsecssessessessessssssssnssessssssesessesssessesn 457
o0 B B B o Y Tt (o3 o WU 457
31.2  Basic PrinCIPles......cceirecirinieiririeieiniceercee ettt 458
31.3 EV Parameter Mechanics .....ccviveuiiiiiiieiiieieiceie ettt 460
31.4 Interpreting EV Parameters........ccccvueuiiniiiininiiininiiiniiciiiccccvccnens 461
B31.5 EVIM CrIEIIA cuvvreieieiieiiiiee e eeeieeee e eeeetee e e eeeetee e e e eeeeataeeeeeeeearaseeseeenssseeeseeeennnes 463
31.6 EVM Simplified model........ccccoovviiiiiiiiiiiiiiiiiiiiicccn e 464
31.7 EVM for Commercial Applications.........ceceeveeerirueireneneninieineneenenieenreneeeenes 465
31.8 Emerging Applications of EVM .....cccccoviiiiiiiiiniiiicceeces 466

31.8.1 Earned Schedule ........ccoooviiiiiioiiiiieieeeeeeee e 467
31.9 ES Mathematical Formulation ........c.coouveeiiereiiiicieceee et 468
3110 TCPL ettt ettt ee e et e e e etae e e e taeeeeabeeeeeabaeeennseeestreeeennrens 469
31.11 EVM Pros and Comns ...cueeeueiecueeeeieeeiee et e eeeeeetee et s eaeeeveeereeeneseesesensesenseen 470
31.12 CONCIUSIONS ....veeeeveeceveeeeee ettt et e ete e et e eeseeeeaeseetesenseeenseeenseessseensesensesensesenseean 471
31.13 Technical APPendiX......cccccveeriniereoinieiinieicirieeeneereee e 472

31.13.1 Notes on Earning Rules.......ccoveiniiecniiiniccneinecneienecenieenens 472

31.13.2 DoD Notation Translation ........ccccecueeveeeeiiiiieeeeieeeeecee e 472

31.13.3 EV Calculations Using a Spreadsheet........cccoeueeeneirneinncinnccnnccens 473
0o o) 1S 5 TR 473
REFEIEIICES .ttt ettt e et eaa e st e e eaeeesbeesnbeesateesnteesnaeesaeeeneeean 477
Tracking Project Progress ....uuuciienieieniesnesinessesinensesisessessssssesssssssessssssesssssssessens 479
32.1 INErOAUCHION c.uviicetieciieccieceee ettt ettt et e e e etae v e eeteeereeeseeeaneeetaeensee s 479
32.2 Status Tracking.......cccoeiviviiiiiiiiiiiiiic s 479
32.3 Tracking MEtriCs .......couiuiuiiiiiiiiiiiicicccc e 481
32.4 Information DistribUtion.......cceeeiviieiriieiieeee ettt eeve e e etne e 482
32.5 Control MOdeL......ccviiieiieeeeeeiee ettt n 482

32.5.1 Project Plan......ccooiviiiiiiiiiiiiiiiiicc 482

32.5.2 Issue Management Process........ccccocoviinieiiiniciiiincininiceincccceeeenns 483

32.5.3 Configuration Management........cccoeveireereerinreinereereereensereeseeneesnenens 483

32.5.4 Integrated Change Control.........cccvvecinuerecinncciniereceneeineeeereeeseenenes 483
32.6 Knowledge Area Controls........coeeeinereeireuininieennieiineeeneetesreeesetseeresesennene 484

32.6.1 Scope Control.......ccouiuiuiuiiiiiiiiiiiiiccci s 484

32.6.2 Schedule Control ........ccooouiiiiieiiiicieieeeeeeeee et 484

32.6.3 CoSt CONLIOL.cuiiviiiiiiiiiecetieceeee ettt ettt et e saesesae s ereeenes 484

32.6.4 Quality Control.....c.covueeririeininieininicinteeeneeeseie ettt 485
32.7 DProject Status Tracking Case Study .....cccoeueviriiuerneininieirnieisccre e 486
32.8  CONCIUSION tooivviiiiiiiieceie et ettt e et e eae e e eaa e e eenaeeeseareeeeareas 487
REFEIEIICES .ttt ettt ettt e e et e e e eae e st e st e e sateesaeesneesateesnteesnseesaaeenneean 488
The Closing Process.....uiuinineniseisessessnsesesnnsessesssssssessssssssssessssessessssessessssssssssssessens 489
33.1 Project Implementation RevIEW .....ccccevveiririeriiinieininicieeneenesceeeneceeeeeaee 489

33.1.1 Normal Project Termination........ccceceveeeruerieenenienineniecneneeeneeeeseeeenes 491



XViii

m  Contents

33.2 Abnormal Termination........cccevevuerieinienininieieineeenee et 491
33.3 Termination Model .......ccccciriiviriniiniiniiiiincencesc et 491
33.4 Project Termination Checklist.......ccoccoiviiiiniiiiiniiiiiiiie 492
33.5 Project Team and Client Relationship ......c.cocceeeineinincnnincnnnccnncncncene, 493
33.6 Creating Lessons Learned Documentation..........coeeevvueuieinieuininecnineincneneennes 494
33.7 Lessons Learned RePOrt......co.ccceirieciriniciniinienininicinentcceenteesieseeesie e 494
33.8 Project Team Celebration ...........ccccuveeueinieiininieinineieieeeeceeeee s 495
33.9  CONCIUSION «.evviiiiiiiicieee ettt 496
RELEIEICES .ttt 496

SECTION VII  PROJECT ENVIRONMENTAL SUPPORT

34 Organizational Maturity .....ccceeisessisesnncsesnsesesssesesssscssssesessssesessssesssssssssssesesssens 499
341 INTrOUCTON veutviieiietiietet ettt ettt 499
34.2  Capability Maturity Model ....c..oeoivieieiniiicininecccnccece e 500

34.2.1 CMM STIUCTULE . ceutitiieitrtetetete ettt ettt te sttt besbe st sae e ebesbeeenes 501
34.2.2 CMM Maturity Levels......coccnreoinnerineeinnciniecenieicenereeneieeseenenes 502
34.2.3 CMM Maturity Level DeScriptions .......eecerueveineerererierereniereneniereneneenenes 502
34.2.3.1 Initial Level (Level 1) cooiviiiiiiieiicieetieeieeeceeeeeeeeete et 502

34.2.3.2 Repeatability Level (Level 2) ...oovcoivinevininiininciinccncnienn 503

34.2.3.3 Defined Level (Level 3) ....coveouieiiiieeieeeeeceeeeeteeeveeeee e 503

34.2.3.4 Managed Level (Level 4).....cccccociniiiiiniiiniininiiiiincs 503

34.2.3.5 Optimizing Level (Level 5) c...coociniiiiviniiiiiniiiniciicincces 504

34.3 Capability Maturity Model Integration (CMMI) .....ccoccoeeiniiinniinicinciee, 504
344 OPM3B .ottt st ettt et e te st e beeteeneene e st entensentans 504
34.4.1 Overview of OPM3 ArchiteCture....ccceevveererienininienininienieeneieeseeenens 506
34.4.2 OPM3 Analysis StEPS....ceevrreireereiririeieereireetneereeree e 506
34.4.3 OPM3 BeSt Practices ...coeoeeverieirierieiininieinenieteiesieteecsieeee et 507
34.4.4 OPM3 BeNEfIts .ooveeeueruirieiiniiieiriesieeeiestet sttt 508

34.5 ANSIEIA 748 ..ottt ettt 508
34.5.1 ANSI 748 Model Guidelines........coeeeririeiririeniiinieieiesieeese e 509

346 PBMB® Lottt b et 511
34.6.1 P3M3 DeSIBM....ccuiiiuiiiiiiiiiiciieiiiniectrieees et 511

34.7 Impact of Organizational Maturity .......coccceevveinineininiccinieeincceeereeeeneees 512
34.8  CONCIUSION tututiiiiiiitinieiei ettt ettt ettt enes 514
REFEIENEES .ttt ettt ettt ettt 514

35 Project Portfolio Management ........cceevesissisisisiisisisssssseseseesissssssssssssssssssssssssssssas 517
35.1  INEEOUCHION tutiiiiiiieieee ettt bbbttt 517
35.2 ROIE Of PPM ..ciiiiiieiiieieeeee ettt sttt st s st ebe s neenes 518
35.3 Improving Project Selection Decisions..........ccvvirueininicininiininciiicnccenans 519
35.4 Improving Visibility of Project Performance..........ccoovueciviniinniccinniccnncnenee, 519
35.5 Better Understanding of Project Value........ccoueivineininicinniiniciincecceee, 519
35.6 Conducting “What If” Analysis .....c.ccecveivineinineinncincecceeeneeceeenenes 519
35.7 Project Investment Management ...........ccceevueiiinieiniinienininicineseeeeseesneseenenes 520
35.8 Who Needs a PPM2....ccociriniiiiiieininceeeeene ettt 520
35.9 PPM GOal SErUCTUIE ...c.eeuiruiieiiriiieieitteteete ettt 521



36

Contents ® xix

35.9.1 Sub-goal 1: Goal Alignment ..........ccoeeiviiiiiiniiininiiiiiis 521
35.9.2 Sub-goal 2: Resource Investment FOcUs .........ccocviiiiniinniiiiniiiiiicns 522
35.9.3 Sub-goal 3: Better Project Control/Governance..........ccooeveieerreininucnnnns 522
35.9.4 Sub-goal 4: EffiCIEncy ......ccoeuiuiiiininiiiciciciciiiieccce e 522
35.9.5 Sub-goal 5: Balance........ccccocceiniriiiniiiiciniiiiicce e 523
35.9.6 Sub-goal 6: Value Optimization.........cccoeeverueuininieireneinnieieeeeseeeees 523

35.10 Models Of PPM......c.cciniiiiiieiiinieiiiricitnieeeeete ettt 524
35.11 Implementation Models.........ccueeruerieirienininiinieineeee e 524
35.12 The Hybrid Model......coooieiriiiiiiniiieinieineee ettt 525
35.13 Efficient FrONTEr....c.cvvveviirieiiiriciciriccne ettt 525
35.13.1 Communicating STATUS ....ccvevruirieuirieieirieeeereeee et 526

35.14 Keys to Implementing PPM........cccovieuirineininieinineininieteereeneeiecneeneeseenesensenenes 527
35.15 PPM PrinCIPles .c.coveveeeriereiniereinieieninieiiesietenesteetse ettt seebe e bt b e aenenes 528
35.16 Finding the Approach that Fits.......ccccccooiiiiiiiiiiiiiie 528
35.17 EXECULIVE SUPPOIT....uiiiiiiiiiiiiiiiiiiicicicietetee e 529
35.18 Governance Framework.......c.covueuirinieinnieininicinineencceeeeeeet s 529
35.19 Value-Measurement Framework ........c.coveueririeinineininieininccniniecneecneceeenenes 530
35.20 Institute Effective ProCESSES . ..veiruerieirieieierieieeirietetesiet ettt st st eesesseneenes 531
35.21 PPM Implementation Roadmap ......cccoeeveuerierininieinineninineenenceeieneeeeieseeenes 531
35.22 External EXPErtise ......coeeeruirieririnienininicinicictnente ettt 532
35.23 Implementation GOals .....co.evveeriirieiininiiiricir et 532
35.24 Key PPM INTEITACES .c.veuveuerriieiiriiieeeiinietrietetei ettt ettt 532
35.25 PPM Implementation Challenges ..........coeeeirieireneiininieinneinneieeenereceenenes 533
35.26 Advantages of Implementing PPM ......ccccocoiviieiinniinieinecnecneceneeeeee 534
35.27 SUITIINATY c.eveierieeieeieeitestetente st stesbeeseeseestestesessesbesbessesbeeseeneensensesessessessesseeseennens 534
RELEIEIICES .ttt ettt 535
Enterprise Project Management OffiCe....c.couireiruiruiruisucsenensensensnnsensnnsnessessessessessense 537
36.1  INErOAUCHON .ottt 537
36.2 PMO FUNCUONS. ....cceiuiiiieiiieieiieeetneee ettt 537
36.3 EPMO .ttt ettt 539
36.4 COMMUNICATION .eutvviriienireeieiinieieetnteteeertetetse bt stebesestebeesaes e st s eesaesteesebenesaene 540
36.5 Performance MELICs.......eururueiririeinieieirieieenteieentetet ettt ettt 540
36.6  Status Reporting..........ccocciviiiiiiiiiiniiiiniiiii s 541
36.7 EPMO Communication Linkages..........cccccoeeiiiniiiiiiiiiiiiniicicccccins 542
36.8 EPMO Organizational Models.........cccccoviiiniiiinininiiiiiicce, 542
36.8.1 Weather Station Model Overview ........cccevevereeiiienienienenineeeeeeeenes 543
36.8.1.1 Organization Driver........ccccoviviiininiiiiiniiiiiiicc, 543

36.8.1.2 Formal Authority .......cccoveviecininieininiciniccncccneccseeeee 544

36.8.2 Control Tower Model OVErview .....c.cocceveeriniereneneenenieneneneinenieeenens 544
36.8.2.1 Organization DIIVer......ccoccciviruiiniiecinieiinecreceneeereeaes 544

36.8.2.2 Formal Authority ....c.cocvviviecininieiniiicnnccsccceeeceee 545

36.8.3 Resource Pool Model OVerview ........occvveevuerieenenieinenierneneeneseeenens 546
36.8.3.1 Organizational DIiver.......ccccoueeciniecinieicneinneeneennreeens 546

36.8.3.2 Formal Authority ....cc.cccvuerieininiiinicneceeeeeeee 546

36.9 Which Model Is the Right One? ......ccccvveciniieiniccnecnecnecreccnereeneene 548

36.9.1 EPMO Maturation Stages......coceevererverirerrerererrerirenrereseerereseereseseesesessesenes 548



xx ® Contents

36.10 EPMO Tools and Technology ..........cccccociiiiiniiiiiiiiiiiiiiiiccccices 549
36.11 SUIMMALY ..ottt 551
REFEIEICES ettt sttt ettt ettt s b e s bt ebe st et nes 551

37 ProjJect GOVEINAICE ucvrucrerveseressisesessesissssisessssesessssesessssessssssssssssssssssssssssssssssssssssssesss 553
37.1  INErOAUCHON c.eeveiiiiiietcttetcer ettt ettt 553

37.2 Need for Project GOVEIMANCE. ..c.vevererierirerieriririeeireeieetreeieetseereeeneeseessereeseeresessenenes 553

37.3 Project Governance Definition .........ccccciiviiiiiiiiiiiiiiiiiiiiiiccces 554

37.4 Enterprise Level Project Governance Principles ......c.covveceneeecenniecinieccnenccnnenene 555

37.5 Tactical Level Project GOVEINANCE . ....c.coerveviririeriririeiininieiineeieeeneeieesteneeseesesenaenenes 556

37.6 Operational Governance Model ...........ccccociviviiiiiiiiiiiiiiniicce 557

37.7 Governance versus Portfolio Management............ccccceciiininininicicccnininiiecnes 559

37.8 Populating the Project Governance Framework.........cccccccoviriiiiiiiccininnnnincnenen 561

37.9 Governance Life Cycle Maturity Model ........cccooviininicnineinicnenccnceenn 563
37.10 Governance Value Process ..........ccccivuruiiniiiiciniiiniiniiinccnecseccne s 563
37.11 Corporate Governance and Project Teamwork .......c.cooveeivincininciinncinncinenen, 565
37.11.1 Scenario: Final Report from the Body Management Governance Team ...... 565

37.12 COMMENTALY ..eveueenrenrenretentisresreerteeeetetenressesresresresseeseeseensesessessessesseeseeneensennens 566
37.13 CONCIUSION «.evviiririiietciec ettt 567
RELEIEIICES .ttt 568

38 Projects Responsibility and Ethical Practices ......ceceeurusnecrisisesnsnssnsescscscsesssssseseaes 569
38.1 Ethical Code of Conduct.......ccovveueinieiiiniiiiiniciiniecrcereeeseee e 569

38.2  INEOAUCHON .ottt 570

38.3 PMI’s Code of Professional Conduct.......ceevveveeerieininienininieineneeeenieesieseeenes 572

38.4 Sample Ethical SCenarios.......cccoeevirueuirereininieinineenieeineeeeneereeseenee s 573
RELEIEIICES .ttt 576
Appendix A: Financial Metrics....ccuenuerensessensensnnsenseiseisnissessessessessessessessessassssssssscscssssenes 577
Appendix B: TemPlates ......ccvueeeeniniineniisineninineinisesssesessssssssssssesssssssssssessesssssssesnes 583
Appendix C: Project Data RePoSitory ..cucieieisiisiisiesresressesessessensessessenssssssssessessessessesssans 585



Preface

The roots of this effort go back many years in our collective attempts to install standard project
development methodologies into large organizations. Also, through all those years we have been
involved with projects of one kind or another. Around 2003, the roots of this effort began when
one of the authors joined the University of Houston to teach project management thinking that
it would be an easy subject given previous experience. However, it soon became obvious that this
subject was not well documented in a student readable or model-type format. As a result, students
struggled to get an understandable broad real flavor of the topic. Most of the textbooks on the
market were either too sterilely academic, too narrow of an industry view, or too much real world
“silver bullet” quick fix advice types. Based on that assessment, the vision of correcting that short
coming began to take shape. After four years of thrashing around with the topic, the first edition
of this text resulted. Over the next 10years, two more iterations of this effort were produced, this
being the third edition. The project model term for this type of evolution is “progressive elabora-
tion.” In plain language, that really means it can be done better and that is what this latest version
has as its goal.

One major content target is to stay faithful to the Project Management Institute (PMI) Project
Management Body of Knowledge (PMBOK®) Guide, which is considered to be the de facto stan-
dard for project management description. Beyond that, the goal is to make the verbiage readable
and understandable. You as the reader will have to decide how well this effort matched these goals.

The academic program at the University of Houston is heavily based on the Project
Management Institute’s (PMI) model and curriculum guidelines. That bias formed the founda-
tion for the text, but not the complete final table of contents. As packaged here, the core chapters
not only stay reasonably close to the PMI model, but also attempt to show how this model fits a
real-world project. In this regard, the material in the text is viewed as a companion to the tech-
nical model guide and should be of help to someone studying for various project management
certifications.

There are several project-related sub-model frameworks sponsored by PMI today and many of
these are covered in dedicated chapters of the text. Specifically, the following six major sub-model
topics are discussed in some detail:

Work Breakdown Structures (WBS)
Earned Value Management (EVM)
Enterprise project management (PMO)
Portfolio management (PPM)
Professional responsibility and ethics

Agile life cycle
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In addition, there are multiple chapters related to various other associated contemporary topics
that are currently emerging in the industry.

Deciding how to define the final table of contents was more difficult than first envisioned. The
introduction background section (Chapters 1-9) contains material outside of the model structure,
but necessary to level set the reader background. Much of the middle text portions are drawn
heavily from the 10 standard model knowledge areas (i.e., Chapters 10-25). Finally, other supple-
mentary sections were added in Chapters 26-38 to make the overall package more complete.
Specifically, discussions of advanced planning models and the project external environmental sec-
tions are all external to the core model detail.

Even though interest in the topic of project management is growing and maturing, this subject
area s still in a relative neophyte maturity stage. In support of this writing effort, many industry
experts have willingly shared their work and thoughts in their areas of expertise to help explain
specific items. This input has been incorporated with credit and hopefully the resulting material
shown does not distort the originator’s intent. Based on the logic outlined above we believe the
resulting package represents a legitimate overview of the project management environment today,
but also recognizes that there is more left to evolve.

Some chapters of the text clearly push beyond the basic model view and some extrapolate
beyond current practice. Please accept these few ventures as an attempt to broaden the current
perspectives and offer a potential future pathway for the overall topic. These jumps in faith were
carefully taken and directionally seem appropriate. At least they should stimulate thinking beyond
the pragmatic view. Any professional working in this field needs to both understand the current
model views and also be prepared to evolve those over time. In all the topics covered here one
must note that time and technology have the potential to change the way a particular item may
be properly handled.

The writing style used is not meant to be overly formal in the hope that it would create a more
willing reader. Reading a dull project management text can be much like going to the dentist for
a root canal. The authors originally proposed the new title to be 50 Shades of Project Management
in the hopes that the reader population would be more eager to pursue the material, but some in
the publishing world felt that to be too excessive.

One way to gain a better perspective about project management is to observe the outside
world—for example, road and building construction, IT projects, bad customer processes, and
generally poor project execution in an organization. Realize that the basic role of a project is to
change the current state and do that effectively. That process is not as easy as one might believe.
Bon voyage.

Gary L. Richardson
University of Houston

Brad M. Jackson
cordin8
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CONCEPTUAL
OVERVIEW OF THE
PROJECT ENVIRONMENT

This initial section is designed to level set the reader with various basic concepts from the project
management field. Upon completion of this section, the following concepts should be understood:

1. Definition of a project and its general characteristics

2. Basic history of project management

3. An understanding of the typical challenges facing project managers

4. Benefits of the project management process

5. An introductory overview of the Project Management Institute’s project model

6. Some of the contemporary trends that are changing the view of project management

7. Basic project scope, time, and budget mechanics

8. Key project vocabulary that is needed to understand the more detailed sections that follow
later in the text

9. A statistical overview of project success factors
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Chapter 1

Introduction

The term project occupies the central theme of this text and it is a frequently used descriptor;
however, there are many different perspectives regarding what the term means. A collection of
key words from various sources and individuals will typically include the following terms in their
definitions:

. Team

. Plan

. Resources

. Extend capability
. Temporary
Chaos

. Unique

. Create

O 0 AW RN

. State transition

From these diverse views it would be difficult to construct a universal definition that neatly
included all the terms, but collectively they do say a lot about a project’s composition. The Project
Management Institute (PMI) defines a project as:

A temporary endeavor undertaken to create a unique product, service, or result.

(PMI, 2017, p.715)

One key thesis of this text is that all projects fit the same conceptual model with only degrees of
variation across the elements. That view has now become reasonably accepted as users begin to
understand the concept of variability. Some projects have very high risk and others less so. Same is
true for high versus low use of third-party vendors, etc. The common key in all these is that a team
of skilled workers is collected to produce a defined outcome, hopefully within a planned schedule
and budget. The management model outlined here fits this description and there is no intent to
focus on IT, construction, manufacturing, or any other area of endeavor. It is important to under-
stand that the model is universal. It fits lawsuits and medical research. Similarly, thinking the

w
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Figure 1.1 Project state transition process.

same way, one’s personal life is a project and all of these same variables are at play in that context
as well. So, let your mind stay open and test the concept. In the modern organization, the project
model is used to accomplish many of their planning goals, that is, moving the organization from
state A to state B (state transition). For these endeavors, resources are allocated to the target, and
through a series of work activities the project team attempts to produce the defined goal. Typical
goals for this type of activity involve the creation of a new product, service, process, or any other
activity that requires a fixed-time resource focus.

Figure 1.1 is a visual metaphor to illustrate what a project is attempting to accomplish. The
two fuzzy clouds depict an organization moving from a current state to a future state. The arrow
represents the project team driving this movement. From an abstract point of view, the role of a
project is to create that movement, whether that represents an organizational process, new product
development, or some other desired deliverable.

Projects should be envisioned as formal undertakings, guided by explicit management charters
and focused on enterprise goals. Practically speaking, this is not always the case, but given the
nature of this text we need to reject projects that are not focused on improving the goal status for
the organization and those that do not have the explicit support of management. Any other initia-
tives are not examples of a project, but rather contribute to “ad hoc chaos.”

1.1 Project Management
The management of a project consists of many interrelated management pieces and parts. PMI

defines this term as follows:

The application of knowledge, skills, tools, and techniques to project activities to meet the
project requirements.

(PMI, 2017, p. 716)

One of the first management issues is to define the scope, schedule, budget, and resources
required to produce the required output. These parameters are fundamental to all projects.
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Closely related to this set is the concept of quality, which relates to both the project target and
the work processes used to achieve that target. Collectively, these items represent some of the
more visible components involved in project management. Supporting this activity group is
another collection of items related more to “how” the goal will be accomplished. This second
grouping of management focus activities involves more aspects of human resources, plus issues
related to procurement, communications, and risk. During the course of the project, all of
these topic areas interact with each other and therein lays the management complexity related
to this topic.

1.2 Role of the Project Manager

Essentially, the role of a project manager (PM) is to “make it happen.” This does not mean that
he is the best engineer, programmer, or business process technician. It does mean that he has the
necessary skills to acquire, develop, and manage a team of individuals who are capable of produc-
ing the desired product. Every project has unique characteristics and therefore the roles required
change accordingly. The current state of understanding for this role has defined the basic knowl-
edge areas (KAs) involved in this activity, but the operational techniques for creating productive
project teams is still a fragile art form.

Many project success and failure studies have documented the basic factors leading to these
conclusions. As projects have become more complex there is growing recognition that a skilled PM
is the glue that brings these elements together. This involves the more mechanical management
elements, but probably more important is the use of softer management skills for team moti-
vation, conflict resolution, user communications, and general negotiation. We must not forget
that project management involves humans and will never be reduced to a mechanical exercise.
Nevertheless, the mechanical aspects are an important part of the overall management process in
identifying what actions are required to influence changes. For example, to know that a project
schedule is overrunning requires a complex set of decision processes, but does not in itself do any-
thing about resolving the issues. Conceptualize the mechanical side of the management role as a
meter—if your car’s gas gauge is near empty this will stimulate the driver to seek out a gas station.
Similarly, if the project schedule is not going according to the plan, the mechanical management
processes help identify where and why. Recognize that other management action is also influenced
by the status meter readings.

1.3 PM Skills

We are tempted to say that the ideal PM skills are the ability to “leap tall buildings with a single
bound, faster than a speeding bullet, and more powerful than a locomotive,” but that statement
might be a little excessive (that comes from an old memory somewhere). However, it is accurate
to say that this individual needs to understand how to deal with the various KAs involved, with
additional high skills in both personal and organizational areas. Project dynamics create an amaz-
ing array of daily issues to resolve. If one cannot organize this activity into some workable process
the project will stagnate. Through all this, it is the PM’s goal to achieve the plan. Industry project
failure statistics indicate that this is more difficult than is understood by most.

At the highest level, the PM needs to bring structure and organization to his project team. One
senior PM once described this problem as “putting a lot of mush in a small bucket.” A significant
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aspect of this is formalizing the roles and relationships of the various players in regard to their
functions in the life cycle.

A second PM-level skill view is that he needs to be recognized as a leader of the effort. This
does not mean that he is out front shouting “follow me,” but he has to ensure that the team contin-
ues to move toward the required target. During early project phases, the target is not well defined,
so the leadership role at that point is to bring the proper players together and help resolve various
conflicts that typically emerge.

The third critical skill involves dealing with the various human resources related to the project.
The most noticeable group will be the project team who ultimately will be the “builders.” They
collectively have the skills to execute the plan, but there are many human relationship issues that
can get in the way of that effort. Project team members must be managed and nurtured through
the life cycle. To properly do this, the PM needs to be an operational psychologist who under-
stands individual and group needs. Project teams are a cauldron of human emotions. Kept at the
right temperature they can produce amazing results; however, when allowed to boil the conflict
can destroy the process. Finally, during this process, an additional role of the PM is to improve the
skills of the team members and ensure that they are properly relocated at the end of the project.

In addition to the internal project team, there will be other human interactions with external
groups such as users, management, and various organization entities. Each of these has a different
perspective regarding the project and all their views must be dealt with. In each these cases, the
PM is never given enough formal power to edict solutions even if he knew what the solution was.
These human relationships require a more open communication and a more motivational style
with the approach being to build partnerships. Each of the human interface groups holds a piece
of the project success and the PM must extract that piece from each. This aggregation of project
participants is called stakeholders. The formal PMI definition for this group is “An Individual,
group, or organization that may affect, be affected by, or perceive itself to be affected by a decision,
activity, or outcome of a project, process, or portfolio” (PMI 2017, p.723).

1.3.1 Success Management

The first step in success management is to understand the factors that lead to that conclusion. The
basic management model outlined in this text offers a reasonably clear set of processes to achieve
that goal. However, the organizational environment in which a project exists may contain factors
that still make success unlikely. In some cases, a PM is assigned Project Titanic (i.e., a good ship
may still sink because of other external circumstances). When this happens, it is important to real-
ize that evidence now indicates decisions made by the crew of the Titanic actually caused it to sink
faster than it would have if left on the iceberg. Of course, the best decision was to stay away from
the iceberg in the first place. Therefore, in both situations a catastrophe could have been mitigated
with the right management decisions. Here we see that a bad management decision can make a
complex situation disastrous. The same conclusion is valid for the project environment. A good
PM certainly has if they can find the right pathway through the project icebergs.

So, success management requires a series of strategies and related decisions. First, understand
where success (or failure) comes from and mitigate as many of the problem factors as possible.
Second, through the course of the project, the PM role is to influence the right set of actions to
correct deviations that threaten to become a major problem. Third, when a threat surfaces take
quick action using all the management skills at hand. Finally, if the boat is in fact sinking, you also
have the role of communicating status and recommendations to all participants regarding how to
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handle the situation. Management will have been informed of status and forecasts along the way.
In all of these modes, the PM must be both a leader and an honest broker of information.

One might ask “If we follow all these prescriptions, will every project be successful?”
Probably not! There are too many uncontrollable variables to expect that, but proper use of the
tools and techniques described here should significantly improve the outcome. If we continue
to look at what went wrong with the last project and try to ensure that the previous item does
not recur, the next project should progress better. Experience from the Japanese quality pro-
grams has taught the world how continuous improvement actions over a long period can take
a country from a crude tool maker to the Toyota/Lexus manufacturer in slightly over 60 years.
Likewise, we must realize that project management is not a short-term band-aid event; it is a
process. Organizations must strategically focus on it and individuals must study it in order to
achieve the desired results.

1.4 Text Content and Organization

This text looks at the project experience from the view of a PM. Material covered in the text has
been selected from a personal database of “things I wished that I had known more about” at one
point or another along the way. Also, in recent years the PMI has documented a great deal of pro-
fessional project experience into the published archives on this topic and their documentation suite
is respected internationally. Over the past several years, the authors have been heavily involved in
teaching this topic after many years in industry attempting to master it. Those two diverse experi-
ences lead to the amalgamation found here. The text content is a mixture of the PMI model view
and comparable views of various practitioners. Attempts to translate this material to university
and industry groups have supported the belief that a proper realistic source document with a rea-
sonable dose of theory, vocabulary, and practice would help someone desiring to understand the
breadth of this topic. This was the initial goal that started this effort.

The text material makes a reasonable attempt to stay consistent with the Project Management
Body of Knowledge (PMBOK® Guide) which is considered to be the defining model document
from the PMI (2017). In addition to this treatise on the topic, PMI publishes other supporting
project related standards such as OPM3, Work Breakdown Structure (WBS), Professional Ethics,
and others (each of these will be discussed later).

The resulting collection of material contained here is a compilation of project management
models, concepts, vocabulary, and trends. Through all these elements, the goal is to make each
item fit into the big picture and more importantly keep the discussion on an understandable level.
If the reader wades through this material to the end, we will even share the secret PM handshake
(this is probably the only joke in the text so it needs to be tagged).

Another stimulus for this effort has been the emergence of a formal educational curricu-
lum accreditation process for PMs. This initiative is titled by PMI as the Global Accreditation
Curriculum (GAC) (PMI 2001) and it offers more specific guidance regarding the role of a PM.
Prior to this, individuals seeking project management certification studied various reference
sources and then pursued a formal certification exam hoping that they had been exposed to the
right material. In an attempt to ensure that the material covered in the text fit the PMI accredita-
tion structure that document was used to cross-reference section material content. Learning objec-
tives for each section map to this formal curriculum. This is intended to give the text legitimacy
in regard to that section’s topic menu.
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1.4.1 Text Structure

The text macterial is partitioned into eight major sections that are essentially envisioned as “peeling
the onion” away to open up increasingly complex levels of the total picture. Each major section
represents a designed layer and each successive one opens up a new more complex layer related to
the overall topic. In the first nine chapters there is no assumption made as to the reader’s back-
ground. These chapters represent the foundation material. Recognize that this material has been
previously tested on university and outside consulting groups over several years. The one impor-
tant disclaimer regards whether the material can be viewed as a tutorial for the PMI certification
exams. The answer to that question is clearly no! This text covers the same material found in
the PMI standard sources, but is not meant to prep a person for one of the certification exams.
However, it does give the reader a background that will make that preparation much easier and
helps in the conceptual understanding of project management and the PMI model.
The summary below outlines the goal of each major section:

Part I. Conceptual overview. This section consists of nine chapters that collectively lay the foun-
dation for the rest of the text. Basic vocabulary and concepts are covered here.

Part II. Foundation processes. This section describes the core deliverable activities of project
management—scope, schedule, cost, and quality. This set of processes represents only a
starting point for the PM, but there is sufficient theoretical material to justify its focus. This
topic area is isolated from other more complex concepts related to the execution and control
delivery mechanics.

Part III. Soft skills processes. Increasingly over time there has been realization that project suc-
cess is driven by a complex interaction of human resources more than simple mechanics. For
that reason, this collection of soft skills occupies a focus section describing human resources,
communications, stakeholders, and team management.

Part IV. Support processes. In addition to the core management activities, the PM must also
understand the role of other support KAs. This section finishes the discussion of KAs with
procurement, risk, and integration. Each of these topics represents critical management
decision area for the PM and they collectively must be dealt with along with the other items
from Sections II and III to produce a viable project plan. Upon completion of this section,
the reader has been introduced to the full set of knowledge processes recognized in the basic
model.

Part V. Advanced scheduling models. This section is designed to highlight the idea that the model
can have alternative ways to view the life cycle. The terms adaptive, simulation, and critical
chain are used to illustrate sample methods for this more advanced view.

Part VI. Project execution, monitoring, and control. At this point, the text material has covered
processes to produce a viable project plan that has been approved by appropriate manage-
ment. The effort now moves into execution and the management challenge here is to pro-
duce the planned output as defined and approved. Unfortunately, the management process
becomes muddier at this stage. There is more human conflict emerging, as well as more
change dynamics and what some describe as raw chaos. If these dynamics did not exist,
the management role in execution would simply be “task checker.” A better metaphor for
this stage is to compare it to an airplane pilot in rough weather with various mechanical
and environmental problems to deal with. Most of the material described here is still model
driven, but an attempt is made to give the model more of a reality flavor.
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There are many control-oriented aspects in the project life cycle. Various related techniques
are separated here for discussion. Each of these represents an important control knowledge
component that the PM needs to understand.

Part VII. Project Environmental Support. One metaphor for this section is that the project is
a seed in the organizational flower pot. What this translates to is recognition that various
organizational process and culture impact the project from external sources. One of the
key culture factors that occur both internal and external to the project team is professional
responsibility or ethics. One only needs to read the daily news to see why this topic is worthy
of inclusion. PMI has issued a code of conduct for the PM and the tenets of this code must
be understood. In addition, some text scenario examples are used to show that it is not only
a real topic, but one that is often hard to decide how to deal with.

Appendices. Three additional background topics are included in the text package:

A. Financial analysis mechanics
B. Project templates—reusable tools
C. Document repository—project data base.

In each of these supplementary sections, the material shown is considered as valuable technical
background for an item the working PM should understand and use as part of his tool kit.
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Chapter 2

Evolution of Project
Management

2.1 Introduction

Project management is an increasingly important topic of discussion today because all organiza-
tions have encountered problems in implementing a new business process, product, service, or
other initiative. When we examine how organizations pursue changes, invariably it involves orga-
nizing a team of people with chosen skills to do the job. Management of the activities to complete
this class of task is what project management is about.

We are indeed living in interesting times in regard to the project topic. On the one hand,
it is now generally recognized that a disciplined approach to managing projects yields positive
value in the resulting cost, schedule, and functionality. However, there remains great conflict
over exactly what discipline is to be used in this process. In addition to this philosophical dis-
cord, technology itself continues to bring new challenges to the organization such that it is often
difficult to replicate a successful approach multiple times. Managing a project the same way
may well produce different outcomes based on the subtle complex relationships inherent in the
process. Also, new tools, techniques, and products continue to enter the marketplace making
even five-year-old project management strategies look dated. Therefore, the challenge in navi-
gating this mine-strewn environment is to explore the subject and distill nuggets of information
that have stood the test of time and then attempt to pave a pathway that can survive the next
wave of technical discontinuity. In order to understand how the current situation got to its
present state let us take a quick look at some of the not too distant evolutionary stages that the
approach to project management has moved through. History offers subtle insights into broad-
scale phenomenon such as this. The stages outlined below are somewhat arbitrarily grouped, but
are designed to highlight the more obvious driving factors that have changed the approach to
managing high-technology projects.

By scanning any library or bookstore today, you will find shelves stocked with volumes of
books explaining in varying detail methods useful for successful completion of projects. Each
author has their own guaranteed project management strategy designed to ensure a triumphant
conclusion; yet real-world statistics still show marginal results for most projects. This section does

11
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not intend to attempt to trace all the historic trodden paths related to this topic, but does attempt
to look back at the people and concepts in history that have formed the foundations of project
management on which modern day approaches are based.

2.2 Early History of Project Management

The basic principles related to the science of project management have evolved over many decades.
This body of knowledge mostly evolved since the early 1900s and accelerated after the 1950s. Some
very eatly projects were quite impressive in their scale, but these did not follow what we would call the
modern project management style or organizational culture. Incubation of the modern thought pro-
cess can be traced to the industrial age during the latter 1880s, which provided much of the catalyst
for the application of a more scientific approach to the management of project and manufacturing pro-
cesses. Studies and experiments conducted by pioneers in the field during the early part of the twenti-
eth century further paved the way for the understanding of project management as it is known today.
One has to look only at the historical structures and monuments left behind in past centuries
to conclude that some form of managing a project was in place at that time. It is unfathomable
to imagine that the Great Pyramid of Giza, Great Wall of China, or any of the ancient Greek or
Roman projects could have been completed without some type of project management that basi-
cally guided the work process and managed the variables involved. Each of these undertakings
was constructed with nothing more than simple tools and manpower, often slave labor. The early
project managers (PMs) were technicians or engineers, generally multi-skilled generalists who
could deal with many situations (Kozak-Holland, 2007). The manager in these endeavors was
most likely the architect/designer of the project who understood how it needed to be constructed
and they were given the authority for allocating sufficient resources to that goal. This style of the
multi-skilled technical generalist overseeing projects was the norm throughout the early period.

2.3 Application of Analytical Science

As organizational processes became more complex, many underlying aspects of getting work accom-
plished began to change. Most noticeably, the manufacturing process moved out of the craftsman’s
homes into formal factory settings where the products could be mass produced. This necessitated a
tighter coupling of work processes and more refined versions of them. Toward the end of the nineteenth
century, new technologies using electricity and internal combustion brought a further expansion of
manufacturing complexity. Suddenly, employee (non-owner) managers found themselves faced with
the daunting task of organizing the manual labor of thousands of workers related to the manufacture
and assembly of unprecedented quantities of raw material (Sisk, n.d.). This phase basically marked the
beginning point for the application of analytical science to the workplace. If one could point to a birth
date for modern project management, it would likely be in the two initial decades of the twentieth
century and the names summarized in the next section made the subject more visible to the masses.

2.4 Frederick Taylor and Scientific Management

Frederick Taylor is called the father of Scientific Management and his influence can be traced
through much of the early evolution of project management thought. Taylor came from what
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was considered a privileged background, but entered into employment with the Midvale Steel
Company of Philadelphia as a common laborer in the late nineteenth century. The prevailing wage
system in place at the time was called piece work. That is, employees were compensated based on
their production rate; more production meant more pay. One common practice for management
was to monitor the payroll and as soon as workers began earning “too much,” they would cut the
piece rate to try to entice the workers to do more for less. In reaction to this, employees scaled back
their output to keep the quota lower. This practice was called “soldiering” (Gabor, 1999, p. 13).
Years later, this concept would be called peer pressure and became added to the behavior theory of
management. Taylor saw this practice and even participated. Sometime later, he was promoted to
gang boss at the mill and became determined to stop the soldiering. Being an engineer, his method
of doing this was to find a way to define “scientifically” what a fair pay-for-performance formula
would be. In order to do that, he had to research the best method for the job. This would be called
process re-engineering in modern terms.

Taylor’s application of systematic studies for various jobs and the time required to complete
each task represented the roots of project management theory circa 1910. He conducted time
studies of various jobs using a stopwatch. This later became a common activity in manufacturing
organizations under the title Time and Motion study (Gabor, 1999, p. 17). By standardizing the
work processes and understanding the needed times to complete tasks within those processes,
Taylor was able to increase the output at the steel company.

Taylor was recruited to Bethlehem Steel Works, where he conducted what is his most famous
experiment, based on the loading of pig iron (NetMBA, n.d.). The impetus for the experiment was
a rise in price for pig iron caused by an increased demand for the product. Using his knowledge
of work process and time studies, Taylor set about to increase the productivity of pig iron load-
ing. This task required backbreaking labor, but over the course of time trained workers with the
proper skills were put in place. The initial average daily load of pig iron per worker was 13 tons.
By conducting time and motion experiments to determine the proper timing of lifting and resting
the workers could increase the production to 47.5 tons per day (NetMBA, n.d.). What is not so
readily defined in history is that the workers did not readily adopt Taylor’s method, even though
he showed that it was more productive. It took several more years before the concept of group
behavior was better understood. As is the case with most improvements in management thought,
each small step forward leaves behind other unanswered questions. In this case, why would the
workers not want to produce more if they did not have to work harder (even with the inticement
for more wages)?

Taylor became famous after testifying before the U.S. Congress on ways in which the U.S. railway
system could be made more productive. This testimony was published in the New York Times describ-
ing how utilizing his theory would save the railroads one million dollars per day. One could argue that
this was the first of the management “silver bullet” ideas that represented all you needed to know to
solve basically any problem. Many of the historians we examine were not afraid to tout their solutions
in this way. Taylor left his mark on the industry with his 1911 publication of 7he Principles of Scientific
Management. The four key Taylor management principles were (Ivancevich et al., 2008, p. 143):

1. Develop a science for each element of a man’s work that replaces the old rule-of-chumb
method.

2. Scientifically select and then train, teach, and develop the workman. In the past he trained
himself as best as he could.

3. Heartily cooperate with the men so as to ensure that all the work is done in accordance with
the principles of the science that has been developed.
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4. There is almost an equal division of the work and the responsibility between management
and workmen. Management takes over all work for which it is better fitted than workmen,
while in the past almost all of the work and the greater part of the responsibility were placed
on the workmen.

These early foundation concepts provided the framework from which modern project manage-
ment evolution can be traced today.

2.5 Frank and Lillian Gilbreth

The fun trivia fact about these two individuals is that they were the subject of a classic 1950 movie
titled “Cheaper by the Dozen.” Clifton Webb and Myrna Loy were parents with 12 children and
this was in reality the story of the Gilbreths. To suggest that they were experts in time and motion
study would be obviously true. Frank Gilbreth and Frederick Taylor first met in 1907, which
resulted in Frank becoming one of Taylor’s most devoted advocates. As a result of this influence
Frank and Lillian developed what the world came to know as time and motion studies (IW/SI
News, 1968, p. 37). They collected numerous timing data on small human motions and cataloged
the timings so that a trained analyst could construct “synthetic” time standards without having
to measure an actual worker. These small time units were called “Therbligs,” which is essentially
Gilbreth spelled backward.

Through this pioneering research the Gilbreths contributed greatly to the knowledge of work
measurement. Lillian was one of the first female working professionals with a PhD. Her focus was
on the worker and she attempted to show how scientific management would benefit the individual
worker as well as the organization (IW/SI News, 1968, p. 37). Frank utilized technology, including
clocks, lights, and cameras to study work processes. The effort and intensity with which the Gilbreths
pursued their chosen field of scientific study is most notably showcased in their time and motion
study of bricklayers. In this study the Gilbreths observed the processes needed for a group of brick-
layers to complete the installation of a wall. As stated in their biography printed in the September
1968 issue of the International Work Simplification Institute newsletter, the Gilbreths were able to
reduce the number of basic motions needed for laying a brick from 18 to 4.5 (Gilbreth Network,
n.d.). This scientific method was used to show how improved processes would make workers more
productive and efficient. During this period there was an expanding recognition that the workers
themselves had something to do with productivity, but for now, close supervision was the solution.

2.6 Henry Gantt

No discussion on the beginnings of project management would be complete without mentioning
the contribution to the field by Henry Gantt. Gantt himself was an associate of Frederick Taylor
in the late 1890s and he first documented the idea that work could be envisioned as a defined series
of smaller tasks. Gantt was influenced in his view through involvement in Navy ship construction
during World War I. A concise explanation of Gantt’s contribution comes from the Gantt Group’s
document “Who was Henry Gantt?” (Gantt Group, 2003). It states, “He broke down all the tasks
in the ship construction process and diagrammed them using the now familiar grid, bars and
milestones.” This familiar time grid is now called the Gantr chars. It remains today the most used
planning and control document in industry after more than 100years (see Figure 2.1).
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Figure 2.1 Sample Gantt chart.

Note that the Gantt chart defines tasks and times through the use of horizontal bars. The com-
pleted chart provides an overall view of the timeline and tasks needed to complete the project. The
appearance and use of this format chart has many variants, but the basic idea has changed little
since its conception. We will see more of this chart later in a modern context.

2.7 Mary Parker Follett

With the increased study of work processes and methodologies, industries began looking more at
how to do the work than who was doing the work. Mary Parker Follett stepped out from behind
scientific management theory and changed the focus more on the human element. She opposed
Taylor’s lack of specific attention to human needs and relationships in the work place (Ivancevich
et al., 2008, p. 13). From this action, Follett takes the honor for spawning the behavioral side of
management and was one of the first management theorists to take this view.

Follett focused on the divisions between management and workers: more specifically, the role
of management instructing workers on what was to be done and how it was to be done. Follett
believed that each worker had something to contribute and the amount of knowledge held by
workers was not being tapped. She believed that it would benefit the workplace and all of society
if instead of working as individuals or separate groups that these groups or individuals worked as
a whole, so the modern view of teams was now part of the equation, although without an opera-
tional theory to support it.

Treating workers as something other than a means to get the task done was a concept that was
counter to the Taylor school of thought. Gabor in her book 7he Capitalist Philosophers states that
Follett’s ideas came to be embraced by the most forward-looking management thinkers of her
time, many of them also admirers of scientific management. Ironically, Follett’s views of focusing
on the worker would be accidentally validated in the future from the classic scientific management-
oriented Hawthorne experiment.

2.8 Elton Mayo

The evolution of scientific management principles continued into the mid-1920s, following the
concepts laid down by Taylor and his disciples. This area of study had attracted its share of detrac-
tors, such as Mary Parker Follett, but the visible quantification related to the scientific approach
also attracted many to that school of thought. The 7aylorites saw the factory as a complex set of
processes that needed to be optimized and taught to the worker. Eldon Mayo and his research
team followed that general principle in believing that one of the keys to improving productivity
lay in improving the physiological environment of the worker. Looking back, we see elements from
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both the Taylor and Follett schools of thought in this view. At any rate, this premise led to what is
known as the famous Hawthorne experiments (Gabor, 1999, p. 85).

The Hawthorne experiments were conducted by Mayo and his team from around 1927 to 1932
in Cicero, Illinois at the Western Electric Hawthorne Works. These experiments were designed
to examine physical and environmental influences (e.g., brightness of lights, humidity, etc.) on
worker productivity. Later versions of this effort moved into the more psychological aspects to
include work breaks, group pressure, working hours, and managerial leadership (Envison, n.d.).
The initial studies focused on the effect that changing light intensity might have on productiv-
ity. The results of this experiment were initially very confusing to the cause-and-effect-oriented
researchers. They observed that an increase in light intensity corresponded to an increase in worker
output; however, as the lighting decreased, productivity continued to show an increase. The puz-
zled researchers wondered what outside variables had not been considered and set about laying out
a second cause-and-effect experiment in the relay assembly process.

The relay assembly control test room was set up to measure the productivity of workers under a
myriad of changing conditions. Despite varying worker environmental conditions regarding work
break durations and length of the work day, output continued to rise regardless of the change. This
simply did not fit the Scientific Management principles of cause and effect. Eventually, analysis of
this set of experiments would open the door wide in understanding some initial concepts related
to worker motivation. In these experiments, essentially none of the chosen test variables were
responsible for the worker behavior. It took more analysis before a cause-and-effect relationship
was determined and this changed the field of modern management.

In the aftermath of the Hawthorne experiments, interviews were held with the test subjects.
The results showed that the participants had formed their own social network that was different
from the norm on the factory floor. Later analysis concluded that the test subjects felt as though
they belonged to something special by being a part of the experiments. They were special because
someone was paying actention to them. As a result of this new feeling, they wanted to produce like
special workers should. In actuality, the group was purposefully randomly selected and was no
more special than the hundreds of other workers outside of the control room. The conclusion now
known as the Hawrhorne Effect is described in the article “The Hawthorne Effect—Mayo Studies
Motivation” (Envison, n.d.). The results of these studies formed the basis for the foundation of
what is the modern-day behavior school of management.

2.9 Phases of Project Management Evolution

Intermingled with the basic management thought evolution was a corresponding evolution of
project management thought. Description of this phase is somewhat arbitrarily started in the mid-
1940s when large, time-critical projects exploded on the scene as a result of World War II.

Stage I: The first major epoch of modern project management came in the mid-1940s with the
atomic bomb Manhattan project, plus other complex military programs that added much insight
into methods for completing this class of complex endeavor. In the period following World War I1,
these methods were translated into more formalized and documented approaches, which became
known as project methodologies. Military projects continued to push the technology envelope
into the 1960s and this further increased pressure to improve technical project management.
Many credit the activities surrounding the successful design and implementation of the highly
complex contractor-developed Polaris nuclear submarine project in the 1960s as the beginning of
broad non-military acceptance of a model-driven approach to project management. This ushered
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in the popularization of classic network management methods such as Program Evaluation and
Review Technique (PERT) and Ciritical Path Method (CPM), which proliferated into all indus-
tries after this time. These early planning and control models were initially able to be used only
in large organizations because high-priced computing resources were required to manipulate the
network models. Further proliferation of these tools had to wait until low-cost and robust com-
puter processing technology emerged in the 1970s.

Stage II: The 1970s and 1980s brought tremendous expansion in hardware and software tech-
nology offerings. Proliferation of minicomputers broke the cost barrier for operational model-
ing and this opened the door for improving planning and tracking of project status. General
knowledge of the CPM-type network model existed, but there was still minimal understanding
of the underlying management processes required to effectively utilize the model. Also, during
this period, vendors sold “canned” methodologies claiming that they would universally solve
the project management problem, but they seldom did. By the 1980s, the United States was in
an economic boom and the key requirement for organizations was more toward speed of deliv-
ery than efliciency or quality. Improving the management approach to projects was low on the
priority list.

A second constraining factor during this period was the organizational rethinking of the cen-
tral IT department that up until that time had held the keys to accessing computing power.
The 1970s ushered in smaller computing devices (minis and personal devices) and that trend
further expanded user-based computation needed to make some of the project management tools
available for general use. Over the 1980s and into the 1990s there was a deluge of new software
produced for this environment and from this stimulus the project management maturity rate
increased significantly. However, for one living through this era it seemed that little conceptual
project management theory progress was made as organizations were moving from the highly
controlled central mainframe computers controlled by a single department to a more distributed
hardware environment with a “do whatever you want by yourself” mentality. Software maturity
was outrunning the infrastructure necessary to support it with usable data. During this period,
academic organizations and consultants published concepts, theories, and management strategies
that would have moved the project discipline further along, but the general project audience was
not yet convinced that a better approach to project management added value to the result. Many
looked at available software and other defined documentation as requiring too much overhead
and some still feel to this day that the current models add little value to the process. The favored
development model during this period was one based on speed of product delivery and purchas-
ing software from third parties. The latter strategy was thought to take away many of the needs
for project management since “the code was already written,” or that was the problem for the
subcontractor to solve. Subsequent massive system development failures with attempts to install
these “pre-written” systems uncovered yet another perspective. That is, there is more to success-
fully executing a project than loading code into a computer or buying some vendor’s management
methodology. Therefore, by the end of the 1980s, there was a new level of project management
understanding. “Silver bullet” magic solutions continued to emerge, but none solved the issue of
poor project outcome results as documented by ongoing surveys.

Stage I1I: As history evolved past the 1990s, so too did the availability and thought process
related to the project management environment. Organizations such as the Project Management
Institute (PMI) began to have an international presence and this brought increased interest and
understanding in the topic. In this spirit, the 1990s are viewed as a period of maturation and pro-
liferation of information tools, techniques, and user literacy. Small and powerful desktop devices
solved the hardware processing availability issue and the emergence of the Internet solved many of
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the information distribution constraints. However, neither maturity, technology, nor visibility did
much to improve the organizational discipline regarding the management of projects.

User-oriented desktop tools such as Microsoft’s Word, Excel, Powerpoint, and Access turned
millions of users into what looked like programmers and the project world become flooded with
small pockets of disorganized data stores. These new capabilities improved the look of project doc-
umentation, but the underlying management processes or tools were not appreciably improved.

Another evolutionary thread emerged during this period in the form of improved software
packages. During this wave, major mission critical systems were being replaced by suites of inte-
grated commercial software packages as a strategy to cut computer expenditures. Names such
as SAD, PeopleSoft, Oracle, J.D. Edwards, Lawson, and others became familiar terms. In many
cases these “silver bullet” solutions often failed to accomplish their stated goals. In some cases, the
results of these projects sometimes bordered on catastrophic for the organization. Once again,
the primary reason for many of these failures was not the lack of purchased product quality, but
the underlying process for selection and management of the process—this level of project com-
plexity clearly showed the need for better understanding of the related management principles
and process. Also, because these projects represented such a large resource commitment, there was
an attempt to manage them in a professional way and yet they still failed to meet expectations of
budgets, schedules, and functionality. Something was clearly not working right! The one item of
good news coming from these failed initiatives was that the projects involved large segments of the
organization and this uncovered another one of the missing issues in project management—that
is, communications.

Because of these early experiences, the use of formal reporting processes and metrics related to
project execution began to be recognized as a requirement and senior management became more
interested in this aspect. Prior to this, the prevailing lack of computer literacy by management and
the lack of appropriate project status metrics allowed projects to run under the radar of manage-
ment scrutiny until the project was completely out of control. During the period of 2000 and
beyond, there was a growing awareness that some type of prerequisite management process must
be in place prior to embracing a complex highly technical undertaking, whether that be hardware,
process, or software. Organizations that failed to understand this continued to believe that project
management was simply an overhead and an added cost for no benefit. At this point organizations
began to catalog the high cost of projects and recognize the failures. This stimulated more concern
about management and the enterprise selection process for projects. Two major process initiatives
spawned out of this. The first was a formalization of business cases to justify approval of a project.
Second, there was a recognition that the organization might have hundreds or even thousands of
projects either in work or proposed. Clearly, the process of initiating organizational projects was
out of control and some formalization process was needed. The term business case became common
as a formal technique to document the value of a project prior to approval. Second, data formal-
ization of the organization portfolio of projects became known as Project Portfolio Management
(PPM). Also, project costs were being better captured with new financial systems and were now
recognized as a major component of the enterprise capital budget. Expansion of this class of tools
and procedures was stimulated as organizations strived to get control of the project runaway train.
As the magnitude of the management problem began to be better understood the requirement for
more rigorous project justification was further formalized and controlled.

During the 1990s, formal data collection and research began to uncover traits of project suc-
cess and failure. As data on various project disasters began to be published, it highlighted that
poor project performance was a general phenomenon and not one limited to local initiatives. As
an example, the popular press chronicled a one-billion-dollar overrun for the new Denver airport
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that was essentially linked to a project management error; i.e., ineffective testing of the critical
baggage handling system prior to installation. Also, various other large projects such as the FBI
Terrorist Tracking System, multiple DoD weapons systems cost overruns, and Boston’s Big Dig
tunnel had similar results. Once broadly recognized, these outcomes became common fare for
news reporting. The public was now in tune with the concept that much of this was a management
problem. These daily news articles opened the door to increased sensitivity regarding the need to
deal with the problem.

During the period from the 1960s through the 1990s, organizations attempted various man-
agement strategies to improve project results. Looking back on these efforts, they were lab experi-
ments quite similar to the Hawthorne research—all essentially looking in the wrong place for
the answer. Engineering-oriented professionals looked at the problem as a mechanical one, with
lictle human influence. Some described this period as “finding a better mousetrap.” Many root
causes for failure were identified, but true fixes did not quickly emerge on a broad scale. Around
this time organizations such as PMI became involved as an independent entity searching for
solution techniques and through this effort pioneered the concept of a general project manage-
ment model, which became known as the Project Management Body of Knowledge® Guide, or
more commonly the PMBOK. Also, the Y2K (Year 2000) software bug phenomenon became
widely discussed around 1998 and prognosticators predicted doom if all computer software was
not repaired by the end of the decade. For the first time, global technical projects were perceived to
require completion of their mission on time and within scope. For these reasons, the latter 1990s
ushered in a worldwide recognition of project management. The technical and maturation events
described here provided a broad view of what project management is and what it can contribute.
We would be naive to suggest that the problem is now ready for solution, but it is widely docu-
mented and discussed by industry and academia. So, we then enter what is defined here as Stage
IV, the current trend view of topic.

Stage IV: The key philosophical question at this point is to forecast where the current trends
will take the topic and in what time period. One view is that the current identified trends will
continue to broaden across all organizations in essentially unaltered state. That is, new products,
hardware, software, and telecommunications technology all driving the same processes but using
the new tools and advanced technology for process, storage, and distribution. Also, it seems rea-
sonable to predict that the global population in general will become more literate in the use of
these tools and technologies. At the same time, the project environment will continue down the
trail of increasing complexity and its methodologies will likely become more embedded in the
fabric of everyday organizational work processes.

Certainly, one contemporary theme through this period is the dynamic nature of international
organizations involvement in domestic projects. Just as the single organization project management
model began to synthesize a workable set of tools and concepts for the organization, the operational
model was transforming into a global model of loosely connected entities working on complex
initiatives. Specifically, the globalization of organizational processes is now a reality and is being
stimulated by the existence of low-cost foreign labor sources. This, in turn, has led to increased
outsourcing to third parties. These initial outsourcing initiatives involved relatively simple organi-
zational processes and they were marginally successful during the 1990s, but the trend continues to
grow with some new approaches and a better understanding of how to manage such ventures. One
of the major positive contributors to this is the increase in functionality and lower cost of interna-
tional Internet telecommunications, which has in turn opened-up new vendor opportunities for
distributing knowledge work. This has allowed the emergence of smaller niche vendors who do one
function very well. In some cases, these niche vendors are often able to take over an entire business
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process at less cost than performing it internally. Each of these niche solutions changes the internal
process of the organization and potentially changes the project management protocols related to
those vendors. The number and scope of such activities is forecast to continue to increase.

Recent experience indicates that both local and international niche vendors can be successful in
the marketplace because of their specialized skill level and lower cost, but once again we also see a
trend that requires more complex project management techniques as the business process becomes
fragmented across multiple organizational groups. As a result of these outsourcing trends, critical
operational activities are being performed external to the consuming organization. One potential risk
issue raised by this trend is the impact of an external vendor failure. This was a much more control-
lable situation in the traditional structure, but it can now have a significant negative impact on the
organization and the project. Because of the complexity and loss of internal skills, a reverse migration
of these processes becomes quite difficult. For this reason, risk management in such an environment
takes on increased importance. A further risk extension of the contemporary trend for outsourced ven-
dors is that they often reside in another country—an uncommon practice prior to the 1990s. Today,
a full complement of technical service providers exists in locations such as India, Pacific Rim, China,
South America, Russia, and others. These new technical entities continue to increasingly extract work
from local U.S. organizations and this essentially changes the project management landscape.

With industry trends partially outlined above, there is an increasing need for more formalized
and effective project management across the collaborative partner domain. Any new manage-
ment processes hosted in this way must be compatible with the evolving business requirements of
a global work force. As a result, planning, control, communication, and team collaboration are
more critical processes in the contemporary environment. Experience has shown that the road to
project success involves more than manipulating technology and tools. Success is clearly driven
by proper management of the human element and the subsequent implementation of the output
created by the project. In some ways, the project management tools are morphing into more of an
operational management concept.

To support these contemporary organizational needs, a strong project management orientation is
needed, and it will have to be sensitive to producing value for the organization and not just installing
new products and processes. Organizations have now become sensitive to the issue of selecting the
right project to start with. That often adds another layer of management to the traditional project
view. Also, these organizations are demanding quicker cycle times from initiation to delivery, along
with more complex visions. To gain respect, the project management function has to be seen by
enterprise management as delivering value. One threat in such an environment is for the sponsoring
entity to say, “if project management can’t deliver this when I want it, I'll find another way.”

History has shown that time pressure can cause planning to be ignored (i.c., planning is con-
sidered wasted overhead). Project management theory is built on the basic concepts of planning
and control; therefore, it is going to be up to the profession to show value in a formal planning-
oriented model. The dilemma with this is how to go fast and not make costly mistakes versus
going slower and more successfully accomplishing the technical goals. Management wants to
know how much formalization will cost and how much value it brings. That is difficult if you do
not measure the process and learn from that along the way. Resolving this conundrum remains
one of the toughest challenges of this period. To support this goal, there is a growing interest in
new approaches to development now going under titles such as agile, Scrum, extreme, lean, spiral,
critical chain, and other names. These new schools of thought focus on speed of delivery and cus-
tomer satisfaction; less on initial planning and documentation. To date, many traditional manag-
ers have resisted most of these methods because they focus more on moving forward before a firm
vision, cost, or schedule of the final deliverable is defined. One view of this approach is that lack of
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initial planning increases the future level of scope change and in turn makes the project cost more
and may in fact then take longer to complete. The other school believes that user active involve-
ment is the key, more than the formal planning process. There is insufficient proof for either side
of this debate, but both appear to have positive and negative value positions. The result of this may
be to conclude that each option focuses on different goal sets (e.g., schedule, customer satisfaction,
cost, etc.). One of the more obvious potential benefits of the lower initial planning approach is cus-
tomer satisfaction; however, the negative issues of management visibility and control are left to be
dealt with. The key to future success in this arena is to find a proper blend of predefinition versus
the increased customer satisfaction from a better match to their requirements. In the current tra-
ditional environment, most management groups will not approve a project without some reason-
able view regarding the future project’s functionality, resource commitment, cost, and schedule.
This suggests at least some degree of planning to satisfy these requirements. Regardless of the final
outcome, this is the methodology battleground for the next several years.

Each of the contemporary trends in project environment will bring new challenges to this
arena. Certainly, the combination of business pressure for increased speed of delivery, increased
use of purchased services, along with use of commercial off the shelf (COTS) packages, out-
sourced service providers, and use of offshore vendors impacts many aspects of the traditional
project management model. This new environment will require an improved set of tools and strat-
egies to navigate these initiatives successfully. Because of these dynamics, the subject of project
management will remain under great conceptual stress, but will also be more recognized as a key
requirement to success. Obviously, the management skill requirements for this class of project
will be greater than those found in most organizations today. Because of these broad trends, one
should not plan on a status quo approach to this subject over time. The new generation of PMs
must evolve as the organizational environment evolves. Goals such as quicker and less cost will be
the frequent drivers for the new model. More silver bullets will be introduced to accomplish this
(i.e., less planning, less documentation, more technology, etc.).

2.10 Project Management Challenges

The upcoming challenges for PMs in the field involve how to deal with activities defined in a
development life cycle and manage the associated technical resources. The following statistics

provided by Successful Strategies International offer some insight into the current status of these
two goals (SSI, n.d.):

B Twenty-four percent of organizations now cite inconsistent management approaches to their
projects.

B Forty-six percent of the organizations cite management issues in the areas of task estimating
and benchmarking.

On the positive front, development of project management capabilities integrated with the appli-
cation of collaborative technologies has the potential ability to support a new level of globally
efficient project management practices. As a result of this new capability, operational proficiency
across functional management teams, organizations, and their business partners can concurrently
view and interact with the same updated project information in real time, including project sched-
ules, technical discussions, and other relevant communication activities. This capability becomes
a prerequisite to move forward effectively with the underlying management processes.
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2.11 Project Management Benefits
2.11.1 At the Macro Level

Senior management often has great interest and motivation in implementing processes that will
help them evaluate status of projects. Previous goals for this were methods that focused on increas-
ing status visibility, improving cycle times, delivering defined results on schedule, and meeting
defined budgets. Based on the data available at this point the importance of senior management
in project success is recognized, but remains a tough item to resolve.

2.11.2 At the Micro Level

At lower levels in the organization, there is frequent resistance to the discipline inherent in a for-
mal project management approach because it is viewed as inhibiting personal flexibility. When
pressured to conform, the local PM would likely describe his role as follows:

1. Customizing the project work to fit the operational style of the project teams and respective
team members.

2. Proactively informing executive management of project status on a real-time basis.

3. Ensuring that project team members share accurate, meaningful, and timely project
documents.

4. Ensuring that critical task deadlines are met.

The reality in accomplishing these goals is to understand that creating a mature project manage-
ment environment is very difficult and even if successful does not assure project success. On the
reverse side, doing nothing in this direction invites chaos.

So, what is the conclusion regarding the value of formalized project management? Some con-
sultants would state that good project management techniques can produce up to a 25% savings
for the project. If this could be proven to everyone’s satisfaction, the only question would be “how
fast can we start doing this?” Some would argue that every such historic attempt to implement
increased project process formalization has been less than a success. Many top managers would
more likely say that the organization has to do more because lack of process discipline is wast-
ing money and they are in the dark as to status. Many on the technical side say that increasing
process discipline is the cause of the efficiency problem. It is probably best to leave this question
on the table and let the material in the text sell itself; or fail. So, as you the reader go through the
following chapters try to ask yourself if the chapter set of concepts or techniques described seems
reasonable compared to other approaches you may be familiar with.
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Chapter 3

Project Management Model

3.1 Introduction

As indicated previously, the profession of project management has matured greatly over the past
two decades and a large part of that has been a result of conceptualizing the project experience into
an understandable model. Much of this recognition has come from efforts of organizations such as
the Project Management Institute (PMI) and other similar international organizations. Through
these collective efforts the topic of project management has become much more visible to an inter-
national audience and from this PMI is now recognized as de facto definer of the accepted model
description; however there are other similar models defined. Two major competitor definitional
models are PRINCE2, Projects IN Controlled Environments, from the UK and the Association
of Project Management (APM), a Royal Chartered organization also in the UK. PRINCE2
approaches the project model view from the desired output, while the PMI model is more process
and task oriented. APM focuses more on the training and professional interest groups than by
sponsoring a custom model. Two other visible model sponsors are Australian Institute of Project
Management (AIPM) in Australia and the International Standards Organization (ISO); however,
in 2012 ISO adopted the PMI model. Based on international acceptance the material in this book
follows the PMI model more specifically than the others mentioned.

3.2 Evolution of the PMI Model

PMI was founded in 1969 by a group of industry professionals who believed that a professional
focus on project management processes was the right strategic answer for improving the manage-
ment of projects. That view was further defined in 1975 with their goal statement to

foster recognition of the need for professionalism in project management; provide a
forum for the free exchange of project management problems, solutions and applica-
tions; coordinate industrial and academic research efforts; develop common terminol-
ogy and techniques to improve communications; provide interface between users and
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suppliers of hardware and software systems; and to provide guidelines for instruction
and career development in the field of project management.

(Chumas)

Over time, PMI continued to formalize their view of the management process. By the 1990s it
had grown to 90,000 members and the need to provide more standard definition to their mes-
sage led to the 1996 issuance of a document called the Project Management Body of Knowledge,
PMBOK ® Guide, which is known in the industry today as the PMBOK. Over the next 20 years,
six editions of this specification document have been released, with the sixth edition in late 2017.
Each version expanded the view of project management in a term that PMI calls progressive elabo-
ration. This is meant to imply that the topic is ongoing and admittedly has not reached what one
would view as equivalent to an engineering discipline.

The evolution of PMI as an organization continued after the first PMBOK edition. In 1984,
a credentialing effort was announced to formally recognize a project management skill level. This
credential is called Project Management Professional (PMP) and is judged to be the gold standard
in the industry today. The number of worldwide PMPs has grown exponentially over the 20-year
time period. During this same period PMI continued to introduce various other certifications
within the project management domain. The interested reader can trace further details on this
aspect of the organizational evolution through www.pmi.org,.

Through its 20 years of evolution the PMBOK became viewed as somewhat of a bible defining
project management. Each iteration recognized some additional subtlety in the overall process
and the size of the specification grew. In order to keep the material current, new editions of the
PMBOK are planned for every four years. In its present state, this reference describes models and
defines the project management life cycle processes and activities that should be evaluated and
utilized in executing a project. The structure of this model is the guiding architecture for much of
this text. Throughout these text chapters the goal is not to duplicate the technical material in the
PMBOK, rather to show how it actually represents real-world type activities. Realize that the text
material follows this model structure in sufficient detail to illustrate how it works in a real-world
project environment, but should be considered a supplement to the full technical descriptions
contained in the PMBOK.

The advent of a formalized view of project management has created an organized, intelligent,
and analytical approach toward not only tackling large projects but the associated human and
organizational issues as well. Since its inception, the guide has grown to become a standard that
is recognized worldwide in terms of the knowledge, skills, tools, and techniques that collectively
relate to the management and oversight of projects. The PMBOK® Guide (pronounced pimbok) is
defined by PMI as

1996 2000 2004 2008 2013 2017

Figure 3.1 Evolution of the PMBOK® Guide.
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...a term that describes the knowledge within the profession of project management.
The project management body of knowledge includes proven traditional practices that
are widely applied as well as innovative practices that are emerging in the profession.

(PMI 2017, p. 1)

This model defines relevant project management processes and activities that should be utilized
in executing a project. The text follows this model structure in sufficient detail to illustrate its
management role in a real-world project environment. Those who wish to see the full PMI model
processes and activity detailed descriptions can purchase the PMBOK® Guide through www.pmi.
org, or other commercial sources.

3.3 Ancillary Standards and Certifications

PMI continues to provide knowledge and leadership in the standards and certification of project
management principles. Beyond the PMP certification these are various other focus areas and
certifications sponsored by PMI and all are internationally recognized. Details on these initia-
tives can be found at www.pmi.org. Each of the professional certification initiatives impinge on
some aspect of the project world in some form. Chapter material related to technical background

is given for several of the options. Each of these certifications would be considered a niche skill
within the overall PMBOK.

B Agile Practitioner: See Chapter 25 for adaptive life cycles.

B OPM3: See Chapter 34; relates to organizational processes that support the project.

B Certified Associate Project Manager (CAPM) Certification: Similar to PMP certification for
less experienced professionals.

Program Manager Certification (PMgP): A senior manager certification for individuals who
have a high level of experience and manage collections of large projects.

Risk Management Professional (PMP): See Chapter 22.

Portfolio Management Professional: See Chapter 35.

Scheduling Professional (SP).

Professional in Business Analysis (PMI-PBA): Designed for the individual who will be work-
ing on requirements and scope segments of the project.

Professional Responsibility Code: See Chapter 38; a published set of code of conduct and eth-
ics and responsibilities for the PM.

B Work Breakdown Structure (WBS): See Chapter 12.

B Earned Value: See Chapter 31.

3.4 Structure of the PMBOK® Guide Model

Figure 3.2 shows a high-level view of the five major life cycle process groups defined by the
PMBOK® Guide. The high-level groupings are as follows:

Initiating
Planning


http://www.pmi.org
http://www.pmi.org
http://www.pmi.org
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Figure 3.2 PMBOK process groups.

Executing
Monitoring and controlling
Closing

The flow arrows in Figure 3.2 imply that the five major phases are executed somewhat serially;
however, the actual workflow is more iterative and complex than represented by this high-level
diagram. In operation the planning cycle is iterative until a final agreed upon version is approved.
During execution the theme is “work the plan,” however the plan is also iterating through a
change control process managed inside the Monitoring and Control (M&C) process. Also, the
M&C process is designed to surround the four core work activity groups as a formal control shell.
In chis role it is designed to ensure that the project goals are being met through each of the stages.
Embedded within these higher-level groups are 49 defined processes that represent fundamental
management elements required to execute the project.
The role of each process (stage) group is summarized as follows:

Initiating: Outlines the activities required to develop the initial view and authorize the project
or a project phase.

Planning: Attempts to outline the activities required to produce a formal project plan contain-
ing objectives, scope, budget, schedule, and other relevant information useful in guiding the
ongoing effort.

Executing: Uses the project work plan as a guiding reference to integrate human and other
resources in carrying out project objectives.

Monitoring and controlling: This process group of activities measures and monitors progress to
identify plan variances and take appropriate corrective action.

Closing: Includes a group of activities required to formally shut down the project and document
acceptance of the result.

The life cycle process described in the PMBOK® Guide requires that the proposed project be
formally evaluated on its business merits, approved by management, formally initiated, and then
undergo a detailed planning cycle prior to commencing execution. Within each life cycle step
there is a coordinated management process designed to ensure that the project produces the
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planned results. Once the appropriate stakeholders and management have approved the project
plan, the subsequent execution phase would focus on doing what the plan defines (nothing more
and nothing less). Overseeing the execution phase and all other phases is an active monitoring and
control process designed to periodically review actual status and take appropriate action to correct
identified deviations. After all the defined project requirements are produced, the closing process
finalizes all remaining project documentation and captures relevant lessons learned that are used
to improve future efforts. When examined from this high-level perspective, the project model is a
deceptively simple structure, but be aware that this simple view hides significant real-world chal-
lenges in executing the defined processes.

Scattered through the five process groups are 10 knowledge areas (KAs) and 49 associated
defined management processes. The 10 KAs are summarized below with a brief description for
each (PMI, 2017, pp. 22-23):

1. Scope—includes the activities necessary to produce a description of the work required to
complete the project successfully.

2. Schedule—includes the processes related to manage timely completion of the project.

3. Cost—includes the processes related to plan, estimate, budget, fund, manage, and control
costs.

4. Quality—includes the processes required to assure that the project will satisfy the opera-
tional objectives for which it was formed and within the organization’s policy goals. This
includes processes for quality planning, quality assurance, and quality control.

5. Resources—include the processes to identify, acquire, and manage resources needed for the
project.

6. Communications—includes the processes related to ensure timely and appropriate timely
information distribution and management related to the project.

7. Risk—includes the processes related to identifying and managing various risk aspects of the
project.

8. Procurement—includes the processes required to purchase products and services for external
sources.

9. Stakeholders—includes the processes required to identify and manage the individuals,
groups, or organizations that can impact the project.

10. Integration—includes the processes and activities needed to integrate all of the other nine
KAs into a cohesive and unified plan that is supported by the project stakeholders.

Embedded in each of the KAs lower-level process descriptions are the related inputs, tools and
techniques, and outputs that drive each process. From this overall set of process specifications, the
PMBOK provides a good high-level definitional roadmap for project management. However, this
is not designed to be a cook book prescription to carry the project manager (PM) through all the
somewhat abstractly defined steps. Rather it is a general knowledge model structure to provide
guidance from which a specific project model can be constructed to fit unique project require-
ments. Experience and training are required to turn this standard model view into a specific
operational project management tool and process.

3.4.1 Initiation

This process group is involved with the activities required to define and authorize the project or a
phase. One of the most important aspects of the Initiation process is the evaluation of the vision
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from a goal alignment perspective. In other words, how does the vision support organizational
goals? The decision to approve a project must also consider it in competition with other such
proposals based on factors such as resource constraints, risks, technical capabilities, and so on.
After consideration of these factors by management, formal approval to move the project into a
more detailed and formal planning phase is signaled by the issuance of a formal Charter. This step
outlines the basic approval of the project and the constraints under which it is to be governed.
The model defines that a PM is formally named at this point to move the effort forward. Project
Charters represent the formal authorization step and it formally signifies that management is
behind the project.

3.4.2 Planning

This process group relates to the activities required to produce a formal project plan containing speci-
fied deliverable objectives, budget, schedule, and other relevant information to guide the subsequent
ongoing effort. The principal goal of the Planning phase is to produce an accurate, measurable, and
workable project plan that has considered the impact of all KAs. This particular phase consumes the
second highest amount of resources in the life cycle and its goal is to lay out a path for execution that
can be reasonably achieved. The key output from this phase is a formal project plan outlining not only
the scope, schedule, and budget for the project but also how the project will deal with Integrating the
other areas of Quality, Human Resources, Communications, Risks, and Procurement.

A great deal of formal documentation is produced in the various planning activities. First,
cach of the nine operational KAs would be defined in a related management plan outlining how
that aspect of the project was to be managed. The most well-known examples of this would be the
scope, cost, and schedule management plans; however, there would be similar plans for all of
the KAs. Through an iterative process, each of the KA plans would be meshed (integrated) with
the others until they are compatible with each other (i.e., HR, cost, schedule, risk, procurement,
quality, etc.). The formal term for this is an Integrated Project Plan and the resulting planning
documentation includes all the respective KA views for the project. This integrated plan would
then be presented to management for approval. If approved, it establishes a baseline plan used to
compare project status going forward. As changes in any of the KA elements occur the related
artifacts would be updated so that the project plan remains a living document throughout the life
cycle. This is an important concept—a static plan is considered wall covering.

3.4.3 Execution

This process group uses the project plan as a guiding reference to integrate all work activities into
production of the project objectives. The actual project deliverables are produced in the execution
phase. During this cycle, the PM has responsibilities including coordination of resources, team
management, quality assurance, and project plan oversight. The initially approved project plan
seldom, if ever, goes exactly according to the original vision. For this reason, it will be necessary to
deal with unplanned variances, along with new work created by change requests that are approved
by the project board. Another important activity is to communicate actual project results called
work performance data. The ultimate execution goal is to deliver the desired result within the
planned time and budget.

Formal management documents produced during this activity group relate heavily to per-
formance data related to quality assurance, human resources, procurement, schedule and cost
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tracking. The project management mantra for execution is to “work the plan” and influence results.
This means to use management skill to influence a successful completion to the effort as defined
by the plan. Formal management documents produced during this activity group relate heavily to
status information regarding quality assurance, human resources, procurement, schedule and cost
tracking, and formal information distribution to stakeholders.

3.4.4 Monitoring and Controlling

As suggested by the title of this activity, there is a strong orientation toward control based on proj-
ect performance results compared to the approved baseline plan values. From these measurement
activities, corrective actions are defined. In addition to this, there are formal activities related to
scope verification from the customer viewpoint and operation of an integrated change control
process designed to ensure that changes to the plan are handled.

Monitoring and Control transcends the full project life cycle and has the goal of proactively
guiding the project toward successful completion. As unplanned changes occur to schedule, scope,
quality, or cost, the M&C processes work to determine how to react to the observed variance and
move the effort back toward the approved targets. Much of this activity is driven by performance
reporting, issues (deliverable variances or process issues), and the formal change management
process. In addition, one of the most critical aspects of this phase is the risk monitoring process
that involves monitoring various aspects of project risks including technical, quality, performance,
management, organizational, and external events.

3.4.5 Closing

Formal project closing involves a group of activities required to formally shut down the project and
document acceptance of the result. Also, this step completes the capture of lessons learned for use
in future initiatives. It is widely noted that the closing phase gets the least attention; however, the
guide model requires that all projects formally close out the activity, including both administrative
and third-party relationship elements. The basic role of this phase is to leave the project adminis-
tratively “clean” and to capture important lessons learned from the effort that can be shared with
other projects. In regard to third-party agreements, it is necessary to view formal contractual clos-
ing as vital. Failure to execute final vendor status for the project can open-up future liability for
the organization if a supplier later makes claims for nonperformance. If this occurs at some later
time, the project organization would then have to scramble to rebuild the status with old records
(often poorly organized) and missing team members. Similarly, documentation of lessons learned
during the project has been found to provide valuable insights for future projects.

Finally, a close-out meeting or team social event is important in order for the team to review the
experience and hopefully see the positives in their experiences. Too often, a project team just walks
away from the effort without receiving any feedback. This can leave the individual feeling that the
effort was a waste of time and this negative attitude can carry over to the next project assignment.

3.5 KAs

The 10 model KAs were introduced above. These represent a set of competency skills and processes
that should be properly utilized by the project team throughout the life cycle. Processes contained
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in these KAs interact throughout the five high-level life cycle Process Groups. Basic roles for each
of the KAs will be summarized below and more details about their interworking will appear in
various formats throughout the book. The goal at this point is to briefly introduce them as key
components of the life cycle model. These represent fundamental vocabulary concepts and are
important ideas in the overall management framework.

3.5.1 Scope Management

In its simplest form, scope management involves the work efforts required to ensure that all
defined requirements are properly produced based on the elaborated requirements statement. The
processes in this KA take a high-level project vision and decompose that into a lower-level work
breakdown view. During the detailed planning phase, this activity involves translation of a formal
statement of requirements, while later activities deal with control of the requirements change pro-
cess and verification that the ongoing results will meet customer expectations. The primary scope
output for the planning cycle is a WBS that provides subsequent guidance for various follow-up
project activities. Chapter 12 will cover this topic in more detail.

3.5.2 Schedule Management

This process deals with the mechanics and management requirements for translating the defined
scope into work unit activities and then linking those activities into a project schedule. Chapters
13 and 14 will cover this topic in more detail.

3.5.3 Cost Management

This KA includes various activities and processes that create a project budget, then establish
a control function to monitor ongoing results. Basically, the process of generating a project
budget involves estimates of human resources (quantity and skills) and material costs for each
defined work unit. The values that are determined from this process help the project team
develop a Cost Budget which includes not only the direct work cost estimates, but also various
other cost components needed to support the overall project activity. Cost budgeting organizes
the values and estimates from the various sources and produces a cost baseline that is used to
measure project performance. More details on the mechanics of this process will be described
in Chapter 15.

3.5.4 Quality Management

This KA focuses on all aspects of both the product and project quality processes. The Quality
Planning process is designed to focus the team on organizational or industry-related quality stan-
dards to be achieved for the project deliverables. Once the appropriate quality standards have been
established and documented in the Quality Management Plan, the remaining processes focus on
the appropriate activities needed to operationally satisfy the respective quality goals. The quality
assurance process reviews the state of the project from its ability to deliver the required result,
while the quality control process covers the tactical procedures to measure quality of the output.
More details on this KA will be seen in Chapter 16.
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3.5.5 Resource Management

This KA focuses on actions related to the human element of the project. Process activities in this
area deal primarily with acquiring, developing, and managing the project team. In a matrix-type
project organization, resources are typically not dedicated to one project, but are leveraged across
multiple projects and sourced from various departments in the organization. This complicates the
resource allocation mechanics for the PM and makes the acquisition step more complex than one
might anticipate. Once a project is underway, the process of team development starts and contin-
ues through the life cycle. This includes both individual and team training with the goal being to
improve the overall skill of the team members even after the project is completed. Part III of the
book focuses on a collection of soft skill process, with resource management being the topic for

Chapter 17.

3.5.6 Communications Management

Communication problems are now recognized as one of the most causal reasons for project failure.
Project communications management activities are designed to support the information needs of
the various project stakeholders. One of the key aspects involved in these processes is to identify
who the targets are for communications, then explicitly plan how communications will flow dur-
ing project execution. This area has been increasingly recognized as a critical aspect of project
success. More is found on this topic in Chapter 18.

3.5.7 Risk Management

Many regard the current techniques for defining project risk as immature, or even impossible to
do. Nevertheless, failure to deal with this aspect of the effort can be catastrophic to the final result.
The primary focus of project risk management is minimizing the probability of negative events
impacting the outcome and maximizing any opportunities that exist for positive events. The man-
agement of this class of activity is complex in that a risk event will not have yet occurred during the
planning cycle, but if it does occur later, the earlier plan will be potentially affected. Identification
of such events is a complex undertaking and represents a critical success factor. It is possible to do
an excellent job of managing the defined effort only to find that some unspecified event, internal
or external to the project, wipes out the entire value of the effort. For this reason, it is important
for project teams to understand risks areas of vulnerability and have plans in place to deal with
them. Risk Management will be discussed in greater detail later in Chapter 22.

3.5.8 Procurement Management

There are many situations that lead the project team to decide to procure material or human
resources from third parties. The Procurement Management processes are utilized to manage the
acquisition of these items. This area of project management has historically been considered very
mature, but in recent years, the increase in outsourcing has made this a troublesome area for the
PM as his project resources have become scattered across wide geographic areas. The procurement
planning process lays the policy groundwork to guide how project material and external human
resource needs will be externally acquired. This activity area often involves the organization’s pro-
curement function and legal department. The work activity in this KA involves selecting vendors
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and entering into contractual or formal relationships for the supply of goods or services. More
specifics on this area will be found in Chapter 21.

3.5.9 Stakeholder Management

This KA represents the latest addition to the model and is a result of what some term “success/
failure.” What this means is that a project can finish according to defined requirements and be
judged a success, only to be judged later as a failure in the light of unrecognized stakeholder
expectations. The focus of this area is involved with identifying who the stakeholders are and then
keeping them in the communications channel throughout the life cycle. Chapter 19 will describe
these processes in greater detail.

3.5.10 Integration Management

The model describes Integration Management as the first KA; however, it is hard to explain this
process until one has a better understanding of the other nine KAs and their embedded processes.
It is these elements that need to be integrated into a working and viable whole. Integration is
defined as including “...the processes and activities to identify, define, combine, unify, and coor-
dinate the various processes and project management activities within the Project Management
Process Groups” (PMI, 2017, p. 69). There are many examples that can be offered to illustrate
this activity, but one should suffice for basic illustration now. Let us assume that a major change
request representing a change in scope has been approved for the project. From this, it would seem
reasonable to suggest that this scope change event might well bring with it changes in schedule
(time) and cost. Also, related to this could be changes in staffing or procurement or risk, and so
on. The key idea of process integration is that changes in one KA process often spawn changes
in others. From a high-level viewpoint, project management is Integration Management. More
examples of this activity will be found throughout the book.

3.6 Overall Process View

Figure 3.3 shows a physical distribution of the 49 processes across the major life cycle process
domain groups.

In this view, note how the various KA processes are distributed across the project life cycle
groups. The process box numbers reflect the PMBOK® Guide KA chapter number and reference
number sequence. For example, the process box labeled 5.4 Create WBS would be described in the
guide Chapter 5 as the fourth reference process. A more detailed technical discussion related to the
Process Groups and KAs described above can be found in the PMBOK® Guide.

In summary, there are 49 lower-level process descriptions embedded in each of the guide’s
10 KAs, and further embedded in the five major project stages. Recognize that the PMBOK
content provides a good high-level roadmap for project management and it represents an
internationally accepted standard. However, also recognize that it is not designed to be a
project management How To cookbook. Rather, it is a general knowledge base to provide guid-
ance from which a specific project approach can be constructed. Experience and training are
required to manipulate this model template view into workable customized project manage-
ment tool and process.
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Figure 3.3 PMBOK processes.

3.7 Introductory Vocabulary Terms

One of the values of defining a standard project life cycle model is the consistency of approach and
vocabulary that it brings to the organization. There are many vocabulary terms that are important
in communicating project management concepts and these will be seen frequently as we navigate
through the various text topics. At this stage, 10 terms have been selected to include here as being
“fundamental” to the model vocabulary. The following terms and their related concepts are sum-
marized here and future chapters will amplify how they fit into the overall model scheme:

PM: The person assigned by management to oversee the ongoing activities of the project in
pursuit of its goals. This individual coordinates life cycle activities with senior management,
project sponsor, users, and stakeholders.

Sponsor: This is a senior level individual who provides general vision, guidance, and funding
for the project.

Stakeholders: The collection of individuals and organizations who are involved or affected by
the project. Some stakeholders exert influence over the direction of the project, while others
are impacted by the outcome of the project deliverables.

User: The individuals or organizational groups that utilize the project’s output product. This
group is often called the “customer” for the project.

Progressive elaboration: This term is important to understand in that it describes how details
related to project requirements and other aspects of the management process can evolve in
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increments or steps as more is known. The planning stage can be viewed as a series of such
elaborations leading to the desired final plan.

Project life cycle: Project evolution is divided into a series of phases that are designed to provide
better management control of the overall project. The defined phases collectively constitute
the life cycle.

Project management: This term represents the application of tools, techniques, skills, and knowl-
edge to the project domain. Also, the term may also be used to represent a formalized and
standardized organizational methodology which helps guide execution of a project.

Portfolio: A collection of projects or programs. This term is often used to describe the total orga-
nizational package of proposed and approved project efforts. A related management decision
process should attempt to optimize the organizational value based on selection of the active
portfolio members (see Chapter 35).

Project Management Office (PMO): A contemporary organizational unit assigned responsibility
to coordinate the selection and oversight of projects within the enterprise. Specific roles for
a PMO function vary across organizations, but the general goal is to support formal project
selection, approval, and execution (see Chapter 306).

3.8 Summary

This chapter has provided a brief overview of the PMI project management model as described in
the 2017 edition of the PMBOK® Guide. The concepts and philosophy of this model are reflected
and supported in the structure and topics throughout this text. Individuals serious about project
management as a profession should seek certification from PMI as either a PMP or a CAPM, or
one of the other more specialized topic areas. PMP certification requires more work experience
than the CAPM, but both are respected professional credentials and they add increased market-
ability for the holder. Many organizations now use this certification as a prerequisite for hiring or
job assignment as a PM. Further specifics on various PMI certification and standards programs
can be found at www.pmi.org.
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Chapter 4

Industry Trends in
Project Management

4.1 Standardizing Project Management

One of the secrets of success for companies such as Apple, Disney, Nokia, Johnson & Johnson,
Vodafone, and Virgin Air is that they have produced phenomenal customer products spawned
from innovative ideas and then followed that up with project/development methodologies that
facilitated their innovativeness to deliver their projects to market more quickly than their competi-
tors. Experience has shown that the use of a standard project methodology is often an effective
strategy for developing projects in the IT, energy, acronautical, social, government, construction,
financial, or consulting sectors. A project methodology contains processes designed to maximize
the project’s value to the organization (Charvat, 2003). In its operational form, a methodology
must accommodate a company’s changing focus or direction. Over time, it becomes part of the
organizational culture and embedded in the way projects are executed. To be effective over a
long term, a methodology must fit the perception of activities required to execute the project.
This perception involves both technical and personal views. For that reason, individual managers
often resist using someone else’s methodology. This statement suggests that project management
contains both scientific and artistic aspects, as well as specific organizational cultural factors.

4.2 Enterprise Project Management

Enterprise Project Management (EPM) and Portfolio Management are two of the newer man-
agement practices shaping the view of project management in action today. Project Portfolio
Management (PPM) is an organizational level methodology that caters to the enterprise-wide
collection of projects, while EPM is less well described, but essentially deals more with the overall
organizational processes utilized in executing projects. EPM enables organizations to manage
projects as a collective portfolio of activities, rather than as separate, isolated initiatives with no
overlap (QAI, 2005). EPM provides a big-picture perspective for all project assets, such as enter-
prise goals, staff, equipment, and budget; it allows projects to be aligned across departmental
boundaries and containing key strategic organizational initiatives. This approach is designed to

37
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provide visibility to all project stakeholders so that overall project initiatives remain in alignment
with organizational objectives, and required status information is properly communicated.
Portfolio level views offer multiple perspectives. One perspective is a software tool that helps plan
and implement all projects in an organizational unit. Another view is that it is a management pro-
cess to support selection, planning, control, and implementation from a central location. A formal
definition of either organizational portfolio management or the enterprise level is as follows:

An enterprise view of the Project Management activities. It is a strategic decision pro-
cess that aims at linking the organization’s mission, vision, goal, objectives and strate-
gies in a hierarchical fashion to ensure that the resources are allocated to the right
projects at the right time.

(Ireland, 2004, p. 1)

In operational form, EPM represents the process model showing to incorporate the art and sci-
ence of project management in a new way to do business. It focuses on consolidating project
selection and approval across the entire organization, with the goal of optimizing organizational
value for the chosen ventures. Companies such as American Express, ABB, Citibank, and IBM
are acknowledged as business pioneers pursuing this approach and each has now taken substantial
steps toward applying EPM principles on an enterprise level (Morris, 2000). EPM is a methodol-
ogy that combines standardized project management processes and support tools to better meet
an organization’s project or program management goals (Landman, 2008).

One of the major distinctions of EPM versus project management or portfolio management
is the implied high-level integration process throughout the organization. In the EPM structure,
project teams would no longer feel like they were on an isolated island. Rather, various formalized
organizational processes would be actively involved in formal support of the project effort.

Figure 4.1 symbolizes how the various components integrate and align the project process life
cycle into the organizational goals. A brief description of each component is presented below.

Project Portfolio Management: The normal industry acronym designator for this function is
PPM. Various other titles could be used for this activity, but its primary role is to establish some
form of high-level portfolio view of the organizational project and process environments. This
entails defining operational details regarding what projects are being worked on and data related
to proposed projects. In some cases, the portfolio will also include the status of existing processes
and products, indicating what work needs to be done to upgrade them. Out of the portfolio view
would be derived engineered proposals that would collectively produce the greatest positive impact

Portfolio
management

Resource allocation @ EPM ‘@ Project
process management

Organizational
support

Figure 4.1 EPM architectural components.
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on organizations, regarding improvement toward its defined goals. Think of this activity as a very
complex analysis of current state versus desired state. In this mode the role of a project would be to
move that segment of the organization toward the desired state. This activity implies a strong role
for senior management in the goal setting and project selection process. Chapters 35 and 36 will
pursue this topic in greater detail. Our goal at this point is to recognize how portfolio manage-
ment differs from project management.

Simply stated project management involves delivering the defined results that were specified in
the portfolio process. One central theme within this area is to recognize that the goal of a project is
to support and align with organizational goals. Therefore, the portfolio function essentially links
the organization to the project through its selection logic. However, it is important to recognize
that this involves more than just defining those processes. There s still great resistance by many in
believing that such rigor is required to produce successful outcomes. Hence, an EPM organization
would require a mature organizational culture in this regard. There is mounting evidence that ad
hoc practices of project management are not successful and that improved rigor does help improve
the resulting outcomes (Thomas and Mullaly, 2008). Nevertheless, recognize that project manage-
ment involves more than the definition of mechanical steps.

Organizational support environment: This term implies that projects cannot successfully exist
without the support of their host organization. This support comes in various ways:

Senior management for general support and high-level decision-making

Users who help with requirements definition

Functional managers who own the critical resources

Organizational support processes that are needed by the project team

Capital resources that must be supplied by the organization in competition with other
groups

Each of these provides valuable support to the project team in various ways throughout the project
life cycle.

Resource allocation process: The typical project organization is staffed as a matrix, which means
that required project team human resources are supplied by various functional organizations or
external vendors through some form of planned relationship. Of all the project critical success fac-
tors, access to appropriate technical and business knowledgeable resources is the most significant
variable assuming that the proper target has been selected. Failure to garner those resources in
the needed time periods will yield less than desired results in time, cost, or technical outcome.
Exacerbating this issue is the dynamics of the project world and the multitasking approach that
is often used for the resources. Competing demands across multiple projects for scarce resources
means that the resource allocation process becomes a vital component in the overall EPM process.
There are other views for the EPM process and it certainly is more complex in operation than
described here, but this is the essence of the model.This discussion level simply provides the
necessary foundation for the material that follows.

4.3 EPM in Operation

The various EPM functional decision processes collectively serve as a basis for selecting proj-
ects that have a high degree of both strategic and operational fit to the enterprise goals. From a
top-down view, the model provides both general and organizational guidance to project-specific
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implementation. Each of the decision process nodes are linked in a way to ensure consistency of
purpose and predictable outcomes (Ireland, 2004).

4.4 Implementation and Advantages of EPM

It is the responsibility of senior management to determine whether sufficient benefits exist for
moving to an enterprise level project management organization. Step one of the decision process
would be an analysis of existing projects to determine whether the project selection process is ade-
quate and whether the existing project state is less than optimal in terms of size, risk, profitability,
and strategic fit compared to the organizational goals. If a decision is made to switch to an
enterprise level focus, it is necessary to design a transition strategy away from the current method.
In this transition, it is important for senior management to be the leader and make sure that all
stakeholders understand the rationale for the change and the associated benefits. The potential
benefits for EPM would include the following:

B Greater management visibility into project status in terms of profit and alignment to
organizational strategies.

B A disciplined approach toward allocation of resources to the projects.

B Resources allocated to right projects result in more timely delivery of the project deliverables
(Ireland, 2004).

4.5 Other Trends Impacting Project Management

Organizational maturity: There is a growing recognition that the maturity of the organization is
supportive to project success. Recognition of this basic concept has spawned a growing interest
in defining what a mature organization looks like and does. One aspect of maturity is to grade
just how much support the organization supplies to the project, meaning that the project does
not have to invent all its necessary processes, but can simply attach itself to the organization and
move forward with minimal process overhead. There is a great deal of evidence to support the
notion that moving the organization up the maturity scale can improve project success rates and
operational productivity; thus, this is a potential goal for the project manager (PM).

As described earlier, the EPM model involves both organization and project level processes.
The concept of maturity is embedded in both of these levels. Most maturity grading scales are
based on a numerical value ranging from 1 to 5, with 1 basically indicating no formal process and
5 indicating an optimal level of maturity. The basic unanswered question at this point is “Maturity
of what?” The Project Management Institute (PMI) model as described in Chapter 3 helps in
answering this question in its definition of the 10 project knowledge areas and specifications
for their related processes (PMI, 2017). From these two perspectives, one could envision a two-
dimensional model of five maturity grades mapped against the knowledge areas as a method of
portraying an organization’s status from the project view (Grant and Pennypacker, 2006). The
intersection of these two dimensions, knowledge area and maturity level, can then be further
decomposed into various lower-level knowledge area process components to produce a measure of
operational maturity at a fairly low level of granularity. One could then envision this result as a
three-dimensional view of the overall project maturity—that is, maturity measure by knowledge
area and by knowledge process. The key point for this discussion is to recognize that both projects
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and the organization have operational maturity that helps support effectiveness of the project
activity. This view of maturity can be assessed for organizational, departmental, and project levels.
Our focus is to primarily deal with the project level, but it is hard to isolate that from the sur-
rounding organizational components.

Contemporary trends: Brief samples of trends that are impacting the current working environ-
ment of a PM are as follows:

B Increasing use of technology within the daily operational processes including project mod-
eling, computer-based document management, web-based tools, enterprise-level resource
databases, and sophisticated collaboration tools.

B Increasing trend of customer-driven projects. (both internal and external to the organization)

B Geographically dispersed teams. The trend of working in a virtual environment has resulted
in project management across multiple time zones where communication becomes more
long distance and impacted by cultural and language diversity.

B Moving from stand-alone project management to portfolio model perspectives increases the
complexity of the overall process and requires the PM to become more focused on broader
organizational goals.

B Implementation of PMOs that adds a layer of centralized control above the project level.
This has the potential to increase bureaucracy and inhibits the speed of decision-making.
Many PMs (and some sponsors and clients) will not like this added layer of “help” for their
projects.

PM skills: In order to survive in this highly dynamic world of today, the PM must enhance their
interpersonal behavioral skills and work habits in order to keep proficient in dealing with the
changing trends as outlined in this section. This essentially means that the modern PM must do
the following:

. Keep abreast of current best management and technical practices.

. Develop skills in customer-centric communication.

. Learn to coexist in the more politically charged EPM-type organizational environment.

. Develop soft skills regarding team motivation, diversity, and corporate culture.

. Improve emotional intelligence. (feeling and thinking)

. Improve management skills in developing high-productivity teams while using less formal
authority mechanisms.

AN N W N

4.6 Project Management Perspective

Project management should be viewed as a set of techniques, theories, and tools that collectively
help organizations effectively execute designated projects. However, it is also important to rec-
ognize that the use of these mechanical methods does not automatically guarantee project suc-
cess. Over the last 50 or so years modern project management has developed into an applied
science (albeit still a pseudo one), which has proven helpful in the achievement of the project goals.
However, the current set of methods and tools are quite young by management standards; hence,
there is every expectation that the operational mechanics and theories for managing projects will
continue to evolve. Topics such as risk management, organizational maturity models, virtual
team management, and project value analysis are likely to be at the forefront of this evolution.
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At the tactical project level, there is now growing acceptance of operational approaches to project
management, but resistance remains as to the value of project management in the success of the
project. Despite this resistance, management continues to press for more success in this arena.
Project management as described here is the general model being pursued by growing numbers of
organizations (Barnes, 2002).

To improve knowledge regarding project management value, PMI chartered a three-year
research study in 2005. The results of this study published in 2008 concluded that project man-
agement added value, but also showed that understanding that value was more complex than
using simple financial measures (Thomas and Mullaly, 2008). The interested reader is encouraged
to review this groundbreaking research to get a better idea of how projects bring value to the
organization. Other studies have shown that projects do in fact produce value, but often not in
the way originally predicted. The goal of this text is to understand the fundamental mechanics of
producing successful project outcomes and some key external organizational factors that support
the process.

Discussion Questions

1. Why would the existence of standardized project management procedures help achieve
higher rates of project success?

2. If it makes such logical rationale for organizations to properly select their portfolios of proj-
ects, why is this activity not well practiced?

3. Using the high-level description of EPM, describe some of the implementation issues that
you see for the organization pursuing this goal.
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Chapter 5

Project Types

In earlier discussions, we theorized that all projects have more similarity than most understand,
but the additional question is “how much similarity?” To explore that idea further we need a start-
ing point. Archibald studied the question regarding where projects exist and for what purpose. His
research identified projects in the following 20 industry areas (Archibald, 2004):

. Aerospace/defense
. Automation

. Automotive

. E-business

. Environmental

. Financial services
. Government

. Healthcare

. Hospitality events
10. Information systems
11. Information

WO 0 g O\ W A N =

12. Technology/telecom

13. International development
14. Manufacturing

15. New product development
16. Oil/gas/petrochemical

17. Pharmaceutical

18. Retail

19. Service and outsourcing
20. Urtility industry.

Obviously, each of these industries has unique technical characteristics in their projects; however,
the key point is that all have a somewhat similar life cycle and management process. Recognize
that there will be differences in the underlying technology, formality of documentation/
communication, risk, human skills required, and a host of other subtleties, but fundamentally
there is a strongly consistent management view appropriate for all.
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Archibald and Voropaev compiled project data to classify projects into a smaller and more coher-
ent classification grouping by characteristics. The hypothesis of this effort was that a classification
scheme could begin to help in better understanding various life cycle methodology variations based
on the features and processes found in a particular group. From a categorization model theory, there
is a belief that each group could have more specifically defined processes, tools, and methodologies
that fit their needs and the potential for reusable components that would save development time
and effort. Success from such a definition would be at least one level deeper than that defined in the
Project Management Body of Knowledge (PMBOK), which tends to be more of a single level view.
Even though a formal industry-based customization effort has yet to reach maturity, it is still worth
examining. Table 5.1 shows the model draft of 11 project categories. Collectively, this list provides
a good overview of a global industry project environment and scope.

Table 5.1 Project Categories

Project Categories”

Examples

1. Aerospace/Defense Projects
1.1 Defense systems
1.2 Space
1.3 Military operations

New weapon system; major system upgrade.

Satellite development/launch: space station
mode.

Taskforce invasion.

2. Business & Organization Change Projects
2.1 Acquisition/Merger
2.2 Management process improvement
2.3 New business venture
2.4 Organization re-structuring
2.5 Legal proceeding

Acquire and integrate competing company.

Major improvement in project management.

Form and launch new company.

Consolidate divisions and downsize
company.

Major litigation case.

3. Communication Systems Projects
3.1 Network communications systems
3.2 Switching communications systems

Microwave communications network.
Third-generation wireless communication
system.

4. Event Projects
4.1 International events
4.2 National events

2004 Summer Olympics; 2006 World Cup
Match.

2005 U.S. Super Bowl; 2004 Political
Conventions.

5. Facilities Projects
5.1 Facility decommissioning
5.2 Facility demolition
5.3 Facility maintenance and modification
5.4 Facility design/procurement/
construction
Civil
Energy
Environmental
High rise
Industrial
Commercial
Residential
Ships

Closure of nuclear power station.

Demolition of high rise building.

Process plant maintenance turnaround.

Conversion of plant for new products/
markets.

Flood control dam; highway interchange.

New gas-fired power generation plant;
pipeline.

Chemical waste cleanup.

Forty-story office building.

New manufacturing plant.

New shopping center; office building.

New housing sub-division.

New tanker, container, or passenger ship.

(Continued)
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Project Categories’

Examples

6. Information Systems (Software) Projects

New project management information
system. (Information system hardware is
considered to be in the product
development category.)

7. International Development Projects

7.1 Agriculture/rural development

7.2 Education

7.3 Health

7.4 Nutrition

7.5 Population

7.6 Small-scale enterprise

7.7 Infrastructure: energy (oil, gas, coal,
power generation and distribution,
industrial, telecommunications,
transportation, urbanization, water
supply and sewage, irrigation)

People and process Intensive projects in
developing countries funded by The World
Bank, regional development banks, U.S.
AID, UNIDO, other UN, and government
agencies; and

Capital/civil works-intensive projects often
somewhat different from 5. Facility Projects
as they may include, as part of the project,
creating an organizational entity to operate
and maintain the facility, and lending
agencies impose their project life cycle and
reporting requirements.

8. Media & Entertainment Projects
8.1 Motion picture
8.2 TV segment
8.2 Live play or music event

New motion picture (film or digital).
New TV episode.
New opera premiere.

9. Product and Service Development Projects
9.1 Information technology hardware
9.2 Industrial product/process
9.3 Consumer product/process
9.4 Pharmaceutical product/process
9.5 Service (financial, other)

New desk-top computer.

New earth-moving machine.

New automobile, new food product.
New cholesterol-lowering drug.
New life insurance/annuity offering.

10. Research and Development Projects
10.1 Environmental
10.2 Industrial
10.3 Economic development
10.4 Medical
10.5 Scientific

Measure changes in the ozone layer.

How to reduce pollutant emission.
Determine best crop for sub-Sahara Africa.
Test new treatment for breast cancer.
Determine the possibility of life on Mars.

11. Other Categories?

Source: Russell Archibald.

" Each having similar life cycle phases and a unique project management process.

Within the standard project model, there are nine basic knowledge areas (plus one more for
integration). Each of the project types categorized in Table 5.1 represents unique management
issues for these areas. The challenge for the project manager is to identify the critical success
characteristics for his project category and then use that knowledge to develop an appropriate
management process that best leads to success. Each of these project types has varying priorities
for achieving their schedule, budget, technical requirements (scope), and quality. Many would say
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that all of these views are required in every case, but given the characteristics of each environment,
there must be a priority order defined to facilitate future goal tradeoffs. For example, in the com-
mercial aerospace environment, quality (safety) would be paramount. Beneath that highest goal,
there likely would need to be design tradeoffs for other project goals (i.e., fuel economy, mainte-
nance costs, speed, etc.). The point here is that all design objectives cannot always be met. When
that situation exists, a key part of the project management process is to trade-off lower priority
items to salvage maximum value for the overall effort. The traditional view of this is to manage
planned technical requirements, cost, and schedule based on their respective priority rankings.

To carry this theme further, some projects involve high inherent risk. In this situation, the
project manager typically pursues strategies to minimize risk exposure, but in some cases, this
cannot be avoided based on the goal of the project. To illustrate, building a manned spaceship for
a trip to Mars is a radical example of this. Even though there is extensive effort to mitigate risk,
the fact remains that the project goal has significant embedded risk that cannot be completely
avoided. There are similar issues in more traditional projects but they are probably less obvious.
Whenever an organization decides to pursue a new technical product and establishes a project
team to develop that product, there are varying degrees of associated risk involved. The technol-
ogy may not work; the market may not want the product as produced, along with many other
outcomes. In these situations, an organization must decide whether to pursue a risky effort in
order to gain a competitive advantage. Achieving this goal may bring a competitive advantage to
the organization, but failure is another possible outcome. Hence, it is important to recognize that
managing high-risk projects is quite different from constructing a standard building, although
there have been examples in the past where the wrong technical decisions have been made even
here (i.e., failure to let concrete dry before removing forms causing the entire building to fall).

One memorable risk management example was observed recently from a deep-sea multibil-
lion dollar drilling rig project where various quality tests were cut for the sake of saving time and
money. As the completed rig was being floated out to sea, it sank and was a complete loss. One
could easily argue that this was a management trade-off decision, but even if the budget and
schedule were met, the ultimate result was a project failure.

Therefore, it is important to recognize that during a project it is normal to have to deal with
trading-off project goals owing to the dynamics of the process. When this situation arises, the
PM must make intelligent decisions to juggle the output targets to achieve the best result possible.
To do this, there should be an understanding of the relative importance of each management
parameter and knowledge area involved. Understanding the idiosyncrasies of the various project
categories may well be the first step in making a more coherent management process part of the
proper operational base theory. Until then, it is up to the skills and intellect of the PM to wade
through this minefield.
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Chapter 6

Project Organization Concepts

Previous discussions have outlined the general life cycle of projects and the basic types of activities
that must be accomplished in that life cycle. In this section, the focus moves to the technical and
process skills to support getting the job accomplished. The first item to recognize is that for proj-
ects of any size, the combination of knowledge and skills will not reside in a single organizational
functional group through the full life cycle. During the early phases, the requirement focuses
more on WHAT is to be done and this evolves later into HOW the various work activities will be
performed. To accomplish this, various skills are required at different times through this process.
Therefore, we must recognize that it will normally not be the most efficient use of human resources
to allocate a fixed complement of individuals to the project for the duration. This may be feasible
for a core portion of the team, but not for the total resource picture. The point being made here
is to recognize that the typical project has a complex operational problem associated with mov-
ing appropriate resources into and out of the effort according to some approved plan. Also, these
resources will be used in other project initiatives, so that there is also a broader organizational
perspective to the resource allocation problem.

6.1 PM Role

Within the structure of the team, there are other organizational issues to resolve as well. According
to the PMBOK, a companion decision defined in the originating Charter document is the assign-
ment of a PM. That then becomes the first organizational decision. Is this person allocated to this
task full-time or part with other duties? That decision has a cascading effect on other organiza-
tional issues. In the formal vernacular there are three titles that the model defines for PM roles.

1. Project Manager (PM)—the person formally assigned to lead the team and charged with
achieving project goals. He provides management oversight for a complex set of interactions
between sponsor, team, and stakeholders. This person is the main management focus in
managing the scope, schedule, cost, and quality of the defined deliverables.

2. Project coordinator—a person who often works for the project sponsor or some other
management level person who is given responsibility to keep track of project status, but
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has little else in the way of formal responsibility. This approach should be used only for
small, low-priority efforts.

3. Project expeditor—this person is assigned to help the technical team participants and collect
data, but they have essentially zero responsibility for the effort. Think of them as informa-
tion distributors. This form also does not fit the requirements for a project of any size.

For projects of any size, the desired approach is to formally assign a full-time PM. Also, the goal
is to provide that individual with appropriate levels of authority and a clear vertical reporting
relationship.

6.2 Reporting Relationships

A model project structure would report to a project sponsor who is the executive level person who
owns the project and oversees its overall success. In addition to this, a Project Board should be
established to serve as the operational agent of the sponsor. This board will have authority to make
change decisions and other ongoing management decisions within the Charter constraints or the
later approved project plan. Membership on the board should minimally be a sponsor representa-
tive, a technical representative, and possibly the PM. Other members could come from the future
user community ot other appropriate organizational elements that have an interest in the project.
One of the key roles of the board is to approve changes and generally aid in helping resolve any
issues that cannot be handled by the PM.

One possible modification of a reporting structure would be to have a project created as part
of a larger collection of related projects called a program. In this case, the sponsor’s role would be
served by the program manager and the board structure would work essentially the same, but in
this case, it may be more interlocked across multiple projects. This linkage issue would be required
because the various projects would have to fit together for the whole program to work as envi-
sioned. NASA space projects are the best-known examples of large programs with critical project
interrelationships; however, this same pattern emerges as organizations begin to recognize that
high level initiatives have all the characteristics of a program and need the same type of manage-
ment structure.

6.3 Team Resources

The issue of resource ownership is one of the most contentious management decisions in project
organizational design. We have already described the project technical requirement that requires
a broad array of various skills that need to be dynamically allocated through the life cycle; how-
ever, this still leaves the question of ownership of that resource while they are involved in the
project. Can the PM select those employees he wants on the team? Does he handle their formal
performance appraisal and other HR items such as raises and bonuses? Can he fire them for lack
of performance? In most organizations, the answer to all these questions is no!

The personnel ownership issue is clearly one of the PM’s Achilles heels. In the formal organi-
zational model, functional managers maintain formal ownership of their resources and allocate
them to the project, hopefully on the agreed schedule (another potential issue). This leaves the
PM with little formal control to select and allocate specific resources for his project team. Low
performers can be given back to their home organization, but dealing with the performance issue
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is left to the functional manager. This relationship description should give insight into some of the
key skills needed by a PM. In this situation, he must be able to negotiate with the functional man-
ager and motivate the team without a high degree of formal power. Managers who need formal
authority will be frustrated by this model.

There are some project types in which the skills are not so varied, and the core team will stay
intact through the life cycle. In this case, many of the resource allocation issues are lessened.
Regardless of the staffing profile, the PM needs to be very sensitive to the management style that
fits his model. Beyond the source and ownership aspects of the resource, there are many other
people-related issues that affect the project organizational structure. Part IIT of the book covers
this area in more detail.

6.4 Team Productivity and Size

Putnam and others have performed research on team size and the results of this effort have con-
cluded that maximum productivity occurs in team sizes in the range of 5-7 (Putnam, 1997).
There are many behavioral and communication reasons affecting why this might be the norm, but
it isa common observation. Certainly, one of the most obvious reasons for issues to emerge as team
sizes grow is the complexity of the communication channels about this number. Unfortunately,
some project teams need to be larger than this. When this is the case the best strategy may well be
to break the larger group team into sub-teams with focused sub-goals. Here, the team organiza-
tion strategy needs to be collections of relatively small, focused groups such that the overall team
remains connected and productive. The idea is sound, but once again the management process is
more complex, and communication processes must be more formalized.

One possible approach to achieving a cohesive team goal is to envision the project as a collec-
tion of work units in which the team members participate in defining. As these work units are
defined, it will help the individuals understand how they fit into the broader scheme. Later, as
specific individuals are assigned responsibility for a work unit, it will be easier to gain buy-in to
the resulting work definition and should lessen communication needs since the team was involved
earlier. Achieving this measure of goal responsibility and recognition are major factors in achiev-
ing overall team productivity.

As team size grows beyond the optimum, the management processes for team coordination
and work responsibilities also grows. Communication issues rise in importance and process for-
mality becomes more of a requirement.

6.5 Team’s Physical Location Issues

Physical housing locations for the project team are a common issue in a matrix-type structure.
Recall that the team members permanently belong to various functional groups and have assigned
space there. Hence, the question often arises as why allocate duplicate space? The simple answer
to this is to facilitate team communication and improve the social team culture. This is especially
important in the formulation stages of the project where requirements are being defined and
technical issues discussed. The initial core project planning team forms the foundation for the
future work requirements and mistakes made at this point are compounded if not discovered catly.
During this period, the core team is working to translate the Charter vision issued by the sponsor
into a viable set of work activities. Representatives from various skill groups are required for this
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effort as they translate the business vision into technical work units. This formulation period is an
important element for success and the key players should have full access to each other and strive
to develop good working relationships. Projects formed with unresolved requirements will spawn
conflict and changes later that will likely decrease the changes of a successful completion. Team
building in a common work area is an important early space consideration and from this early
camaraderie the participants will better be able to negotiate future conflicts.

One of the best methods to facilitate communication and productivity is to place the team in
a co-located space. Beginning with the post-Charter initiation phase and following later into the
formal planning phase there is a great deal of decision volatility and potential conflict between
organizational and technical members as the requirements are being translated into a project plan.
During this period, the team should be physically close and have every opportunity to develop
personal ties with other members. Relationships built during this period will be vital later in the
life cycle when unanticipated issues must be resolved and will involve complex tradeofTs.

Private offices are often status symbols in organizations, but that is not the right layout solu-
tion for the early project phase. A large open workspace called a war room has been found to be
conducive to more open communication and team building. In this mode, draft documents can
be hung on the walls for review and discussion. There should also be space for planned visitors
to come in for consultation (i.e., future users, vendors, management, etc.). Once the planning
cycle is complete and an approved project plan is produced, it is then more feasible for the various
work teams to exist in more private facilities. As the team size grows using an open space layout
becomes less attractive; however, there is still value in a small core team staying in close proximity
for coordination purposes.

Studies performed at IBM during the 1980s compared productivity of knowledge workers in
different physical environments. Two factors surfaced from this analysis. First, a closed office envi-
ronment was conducive to better concentration. Second, proper tools are important. In the case of
a project team, this means that some form of quiet office space is appropriate when work is isolated
to a single individual. Surprisingly, many companies today use open cubicles as a layout strategy
and workers often complain about noise and interruptions. Also, lack of access to an outside win-
dow view is also a common complaint. The cubicle layout format suggests that organizations are
focused on the cost of housing a worker, but may not have given the same level of attention to a
productive environment for that worker.

A second factor emerges as the team becomes more physically separated. Where physical close-
ness resolved the internal collaboration requirements during the early phase, the team is now more
separated, and the communication process must adapt to that. Modern collaboration tools are
available to improve the ability of team members to communicate and have appropriate virtual
access to technical and management artifacts being created and used by the members. Actually,
the process of capturing and distributing project information is important regardless of physical
location. Modern document content storage and retrieval technology available through Internet
links and “cloud” storage offers a viable way to accomplish this information access goal. Various
topics throughout the text will describe examples of project management artifacts that need to be
accessible to team stakeholders.

Since projects are often viewed as temporary organizational activities, the assignment of appro-
priate physical space for the team is often not given proper consideration. Normally, this creates
the obvious problem with team members scattered about. However, several years ago, the author
experienced a team location event that was educational and went against the theory. In this exam-
ple, there was a lack of office space in the main building, so the project team was moved out of the
building to an old deserted 1940s Quonset building with only scrap furniture. On the surface,
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this was the worst space decision one could imagine. The building had only open space inside
(no walled offices). Surprisingly, this move turned out to be a great location for the team. Our
team was stuck out behind the main building complex for over a year, and the old Quonset hut
became our home. Surprisingly, this isolation from other organizational units made the group very
cohesive. Internal communications were great, and the group learned to respect each other’s opin-
ions. As a result, this very fuzzy, abstract, and political project delivered a result that most likely
would not have happened if the players had stayed in their original offices and communicated only
at planned meeting times. The key for the PM is to find a way to create this type of environment
regardless of the physical location for the team.

6.6 Team Dynamics

Projects represent one of the best-known organizational breeding grounds for conflict given their
complex interrelationships among the organizational groups. Early conflict can occur over the
interpretation of exactly what the project is meant to accomplish, the desired time schedule, or
whether the stated vision is technically achievable. Later, that conflict can evolve into one of
resources ot technical options. Regardless of the source, one way to decrease this is to have good
communication processes among the various groups. Communication theory suggests that up
t0 90% of conflicts are the result of misunderstanding between the parties. Much of this can be
better dealt with if the individuals or groups have good relationships and can discuss the issues in
an open manner. During the early project phases this can be best accomplished by recognizing
the role that physical space can have in the conflict equation. The greater the separation of the
members, the more diflicult these interrelationships become.

6.7 Virtual Organizations

A clear definition regarding what constitutes a virtual organization is still in the formulation stage
and therefore varied. Some of the common characteristics of such organizations are that they are
geographically distributed and likely linked together via some form of technology-based collabo-
ration tools (often just email). The members in such an organization might have different employ-
ers, yet collectively their goal is to operate as a single organizational entity. Customer call centers
today are an example of a virtual organization in that they are very mechanically efficient from
both a process and technical perspective at handling calls (note we did not say that the customer
likes this approach, but it is cost efficient). If you are the customer who is calling organization
XYZ you will get organization ABC’s call center representative who will answer as “Hello this is
organization XYZ.” That individual might well be on another continent, but modern Internet or
telephone technology makes the geography transparent. This type of organizational virtual frag-
mentation occurs across many skill and service lines.

As a similar example, a software development project for organization XYZ might employ
software programmers in organization ABC located halfway around the world, or even XYZ
employees at that location. Similar allocations could occur for a wide variety of virtual work activi-
ties needed by the project. One form of a virtual organization involves employees from the same
organization scattered across wide geographic regions. A second form involves employees from
multiple employers combining to accomplish a project goal. In this second case, the relationship
formality must be somewhat more rigorous. In these situations, formal work specification and
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competitive bidding-type actions are generally required. When the project team members are
from the same organization but geographically dispersed, the required formality of the relation-
ship is somewhat less, but the basic management issues are quite similar.

A third hybrid model of a virtual organization is the geographical division of work by time
zone, often called “chasing the work around the sun.” What this means is that three geographi-
cally dispersed teams would ship their work at the end of each day to the next location to the
West. Hence, the work might migrate every eight hours from Texas then to China and then on to
Russia and back to Texas for the start of the next day. In a highly linked virtual environment such
as this, there is tremendous productivity potential since the same unit of work is being processed
for 24 hours, rather than the typical eight. This is a doable model in some cases, but obviously a
very difficult work coordination process. Work models defined this way have been information
technology projects doing design, coding, testing, and user acceptance. Each geographic group
serves one of the roles in this linkage, so small items are routed through the chain each day as the
local unit closes.

Virtual organizational relationships are on the rise as companies continue to find ways to
partner for common good. In each case, the management and collaboration issues resulting from
these arrangements are challenging to the PM.

6.8 Organizational Culture

Essentially, every project is linked to some host organization and the project work environment is
impacted by that external culture. Ideally, the project team needs support from the organization.
However, in many cases, the team feels that they are on a lost island alone, trying to survive.
Hence, organizational cultures can be either supportive or restrictive to the project. Productivity
will be improved if the organization provides needed support. The most obvious examples are
skilled resources and space, but there are various other ways that may help the project without
having to invent processes for themselves. The services of the host organization should be made
available as needed. Also, various stakeholder and management groups should strive to support
the project effort.

Most organizations are structured according to skill specialties such as—engineering,
manufacturing, information technology, marketing, legal, and so on. This structural form is
defined as a functional organization and some would say that this structure is dysfunctional for
the project. In such structures, the functional roles are so inbred over time that they become
micro-organizations of their own and take a very independent view of their internal resources,
goals, and so on. A name given to this culture is stovepipe, meaning that each functional entity
tends to live in its own space. Another popular metaphor is to describe this as a fiefdom with its
leader being a 7ribal Chief- Obviously, these connotations indicate more of a closed relationship,
but are good memory devices to highlight the potential issues.

Project processes basically need to work horizontally through the functional organization
structure to acquire the needed diverse set of resources. This requires the functional culture to
be supportive. The most noticeable collaborative example between the function and the project is
the flow of resources. Failure to achieve a reasonable timely allocation of quality and quantity of
resources for the needed functions will almost certainly sabotage the project. Such support can
either come voluntarily or through some formal authority relationship at a higher level. One of the
cultural challenges is to find a way for the functional organization to view the project as a partner
in the effort.
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The concept of culture is also a relevant term for the overall organization. Ideally, the opera-
tional mode for top management is to be a supporter of the project and not a control overseer, but
that is often a difficult tightrope to walk. If project is no longer fulfilling its need, then top man-
agement has the obligation to shut it down. However, if the project is struggling and needs help
with priorities, resources, or refereeing then top management should be prepared to step in and
save the project. We will see in upcoming discussion that lack of senior management involvement
is one of the major success factors for projects. That role is yet another part of the cultural need.

Organization culture is also like family. It can be harmonious or combative. The more orga-
nizational maturity that the organization has, the more likely it is to produce a positive environ-
ment for the project. Chapter 34 discusses various contemporary strategies for producing a mature
organization that is supportive of the project role.

6.9 Summary

Organizations are complex collections of human beings. The project organization is normally
housed inside of its host enterprise envelope and draws much of its energy and resource from that
mother organization. Within this structure, the project’s physical team organization structure is
important, but the physical organization is not the entire picture. Other related factors, such as,
formal authority processes to achieve timely decision-making, conflict resolution, resource alloca-
tion, and general skill availability also impact the project. In an ideal case, the PM wants to be
able to have access to needed skills exactly when they are needed. These team members need to be
motivated to accomplish the defined work as specified (scope, schedule, and budget). Similarly,
timely decisions by the host organization are needed. Finally, in this ideal heaven, the project team
wants everyone to rush to their aid when Murphy’s Law comes calling (i.e., things going wrong
at the worst possible time). That, then, is the ideal host organization that we need to engineer for
success.
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Chapter 7

Project Life Cycle
Management

7.1 Life Cycle Models

There are many project life cycle model designs based on the project’s goal objective, complexity,
and bias toward planning. Each one has some unique aspect of its structure and phasing. Small
projects typically will combine project logical groups and exhibit a lesser level of planning detail
and control. The Project Management Body of Knowledge (PMBOK) would suggest that the
various KAs (risk, resource management, quality, etc.) always be reviewed before deciding to
omit them from formal consideration. Large, high-technology projects such as those found in the
military, NASA, or other government agencies often encompass technical state of the art issues to
resolve before the project can move forward. In that type of situation there should be strong con-
sideration to strictly following the full model phases and reviews. Also, in this situation the role of
formal technical reviews related to requirements creation and evaluation has value.
Mega-projects spend a significant amount of planning and review time in the various life cycle
stages because of related complexity, stakeholder interest, and the high level of resources involved.
Alternatively, in the case of a lower technology effort such as that found in traditional building
construction there would be much formality in the risk, communication, and HR planning aspects
of the project so long as standard components were defined in the design. Also, construction and
other industries profit from having well-defined quality standards that can be easily specified in
their requirements definition and subsequently implemented based on existing standards docu-
mentation. The value of this degree of standardization is a lesson all industries need to adopt more.

7.2 Overview of Project Methodologies

Formalized project management methodologies used today are varied in form and discipline.
Recognize that this is a general term, and there can be a methodology to operate a lathe in the
machine shop, or to execute a specific type of project. The term is prescriptive in nature, and in
the project management domain implies something akin to a standard that is formally supported
by management. In fact, a methodology without this level of support is generally worthless. Some
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commercial products have a reasonable life cycle view, but often document excessive structure to
cover all situations. Taken without customization, these tend to fall into disuse. In these situa-
tions, use of a predefined methodology is resisted and the team reverts to personal preferences.

In today’s environment there is a proliferation of approaches to organize project work, with no
one technique broadly accepted as being better than another. Like so many items in the project
world, individual beliefs as to the best approach take on religious forms with little real substance
to back up one’s beliefs.

There are many ways that one can approach selection or definition of a project methodology.
One very mature model guidance overview can be found in ANSI-EIA 748. This industry stan-
dard offers 32 guideline processes that should be included in the project management architecture.
The breadth of this model would certainly be a challenge to tactically implement, but does offer
full life cycle tested concepts to review. At the very least it would provide a mechanism for “gap”
analysis to evaluate current missing processes. Dwelling deeper into the specific details of this
set of guidelines is beyond the scope of this section, but does represent a good technical research
target for the organization to commence its review. Therefore, what is this project management
methodology? Essentially, it is a sez of guidelines or principles that can be tailored and applied to a spe-
cific situation. In a project environment, these guidelines might be a list of things to do, or general
processes to be followed. A methodology could also be a specific approach with defined templates,
forms, and even checklists used over the project life cycle (Charvat, 2003, p. 3).

The increased complexity of current projects requires much tighter organizational integration
and innovativeness than ever before. This is not to say that everything described in the PMBOK
model is the absolute correct answer, but one should carefully question moving away from tested
techniques such as those found in the PMBOK. One of the factors driving contemporary project
management is the push to improve completion speed. Several methodologies being offered today
use that banner to attract attention. Certainly, one way to achieve a faster result is to adopt newer,
swifter, and “lighter” project methodologies. On the counter side of this argument, projects are
becoming more complex, which brings with it the need for careful time-consuming planning. The
dilemma with this conflicting dual goal conundrum is how to cut cycle times while maintaining
quality and visibility. Whatever one’s answer to the standardization question, it should consider
how best to make this trade-off.

We have stated earlier that all projects have similarities in process, so can a specific methodol-
ogy be applied to an industry, or customized to reflect a specific project environment within a
single organization? The answer to this is yes, but the question is to what degree. The secret to
success for any methodology is that it contains defined processes that serve as the foundation for
a successful project initiative, supported by sufficient documentation. Attributes of a successful
methodology approach include:

Defines best practices,

Supports consistency of results,
Defines work required, and

Internal logic leads to quicker results.

In addition to these attributes, the following process design ideas can speed up even a traditional
methodology:

B Maintaining a library of historic artifacts that can help other follow on projects (i.e., lessons
learned, templates, etc.)
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B Improving the team communication technology, particularly for virtual teams (i.e., video
conferencing)

B Focused training programs to educate team members on both technical and management
processes (see Chapter 20)

B Improved management related tools to help the methodology process steps flow faster
(i.e., scheduling, planning, tracking, reporting, etc.)

B Improved resource allocation process to deliver team resources in a more timely and efficient
manner

B Improved plan scheduling ideas to improve cycle times (see Part V of the book for several
ideas on this)

B Design a nimbler methodology, or find ways to produce required documentation more
efficiently (i.e., workflow automation, etc.)

B Organizational support process that can help the project to be more efficient (see Part VII

of the book for ideas here)

When organizations describe their methodology, they are implying that there has been some
formal thought regarding the technical and management approach to be used by their projects.
There is a well-known comment that emerges in the technology project world that goes something
like this: “the nice thing about our standards is that we have so many to pick from.” Pause for a
second and think about that statement (a variety of standards?). This same view often applies to
methodologies and unfortunately raises a question about following any one of these, since another
“silver bullet” solution is soon to follow.

Realize that the various defined activities in a methodology are intended to help create specific
artifacts related to management activities in the project life cycle. A well-designed methodology
can increase operational productivity through a common set of vocabulary which is used for
communication among the various participants. A third element of the methodology that aids
productivity is the use of a template library of tested life cycle artifacts, work processes, and sample
documentation (see Appendix B). Having these items in place represents a critical element in a
mature project infrastructure.

It is important to recognize that a one size fits all methodology may well not be the best approach.
As an example, one very mature organization customized its methodology into three separate project
types—small, medium, and large. In this fashion the specifications better fit their environment and
the project teams had less customization required to fit their specific project needs. Also, as project
teams are trained to utilize these standard materials there is less thrashing around designing similar
items. As a result, a standard methodology-based project should progress with less stress than typi-
cally found in other less mature structures. The point to recognize here is that a methodology does not
bring value unless it fits the environment and a standard commercial package may not be the best fit.

Commercial methodology models are offered by various vendors. A good starting place to putr-
sue implementation of an off the shelf model would be to review industry-specific project models
from sources such as trade associations and web search engines. Also, organizations such as PMI,
TenStep (www.tenstep.com), and other industry organizations have models and data related to
their products. In addition, several large consulting firms offer models and services in this area.
Other published methodologies are often associated with industry or consulting organizations and
fit their general class of projects, organizational culture, and other such factors. For many industry
types, very robust methodologies exist; however, buying a commercial methodology and installing
it unaltered in an organization will typically result in minimal or nil value. We now know that
project management is more than a mechanical set of steps.
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The important item to realize regarding project methodologies is that they can dramatically
impact the culture of an organization both positively and negatively; therefore, installation rep-
resents more than dumping the documentation and expecting the participants to change behav-
ior. In fact, changing human behavior is the most difficult part of this process. Though project
methodologies offer many benefits, they have potential shortcomings too. It is equally important
to understand where methodologies can possibly go wrong. Many users characterize shortcomings
in traditional project methodologies as follows:

Too abstract and high level to be translated into workable processes

Does not address crucial areas such as quality, risk, communications, and so on
Ignores current industry standards and best practices

Looks impressive but lacks real integration with the business

Uses nonstandard project conventions and terminology

Does not have appropriate performance metrics

Takes too long to execute because of embedded bureaucracy and administration
Too hard to learn

At a high-level, the PMBOK is a project management methodology model that has stood the
test of time regarding its structure and general content. However, this model is not a canned
methodology with how to sample documentation and templates. Nevertheless, it would be useful
as a guide in a customization exercise. To be successful with any methodology implementation,
there is a required stakeholder buy-in and some customization required to fit the environment.
Customization helps gain organizational buy-in and generally increases the odds of success.
The caution here is that an organization cannot just create a methodology and send out the
documentation for team members to read. Motivation and selling are needed, as well as proper
training. The final result has to make sense to the project teams who will use it. A project team
member once described his required methodology as “feeding a dinosaur.” The implication was
that it required a lot of feeding and did not bring added value. If that is the perception, it will
be hard to sell the process. Project team members are under too much time stress to want to
do something that does not appear to help them produce a desired output. This same criticism
is common for project management in general and educational efforts are important to show
why doing activities that appear to be wasted overhead do in fact add value. There is a fine line
between good project management and excessive overhead. Only enlightened professionals can
judge the proper balance.

Part of the evolutionary process for a successful process is to document past experiences
(good and bad) and continually redesign them in an attempt to optimize the next iteration.
Projects have both a technical process component and an intertwined management layer. The
technical components are represented by the task sequence necessary to produce a defined deliv-
erable, while the associated management tasks add needed visibility and control related to the
technical group.

As an organization matures in their methodology usage, they will tend to add selective pro-
cesses related to the various knowledge areas (KAs) represented by the PMBOK model. For exam-
ple, the maturation process will highlight the value of formal management activity related to areas
such as risk, communications, and quality that might not have been a major part of the initial
implementation. This statement is particularly true related to risk management activities. Earlier
discussion outlined a general set of activities relevant to the project life cycle. Many organiza-
tions have taken this type of view to describe their methodology around a customized standard
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time-phased task list. In this view, the tasks cascade through the life cycle. Models of this type
have even been given the name waterfall to describe how the various tasks progress (cascade) in
more or less serial fashion. There is similarity in this view across most methodologies.

Given the definition of a project, all methodologies should define a formal starting point
(initiating) and a closing process regardless of how the internal work processes are connected. The
middle of the life cycle will contain activities related to planning, execution, and control in some
form. Logically, some level of initial planning is required, and the execution phase represents the
core product delivery activity, so much of the technical work sequence would be defined there.
Monitoring and control strategies are more philosophical in nature in that there are varying opin-
ions as to how much of this should be done; however, some form is required in the basic workflow.
Very few projects can exist without a formal status reporting activity. The PMBOK is rigorous in
this area, more so than most organizations follow. In addition to these broad process groupings,
the concept of defined phases is fundamental to the management control process. Even in a low
technology project, such as, a house construction project, there is a need for some defined phase
management review. In this example, the phases may need to be established simply to confirm
that the foundation meets specifications, or that the wiring and plumbing are installed prop-
erly before allowing the process to move forward. For more complex projects, the phase reviews
become much more rigorous and include the complete gamut of project status parameters. In this
complex project class, the phase review often deals with the decision to kill the project, rather than
just being sure that the previous step was done properly. Note in these two diverse examples, the
management role is to properly approve what needs to be done for successful completion and then
monitor that definition and status through the life cycle. In building a house, the primary issue is
to execute the technical sequence using industry standards, while in a high-technology effort the
control focus might be more concerned with status tracking and various management concerns.

For all the reasons outlined here, one should look at a methodology as more than a single cook
book of instructions. There is great commonality in the concepts but also subtle differences across
the spectrum of project types. Organizations should work toward finding some reasonable level
of standardization across their project suite. As employees are transferred across this domain, the
level of learning required is greatly reduced if similarity of process and vocabulary exists. The most
obvious value is the savings related by not having to reinvent a basic technical and management
sequence for each project. It is much easier to tweak a standard tested model and use most of it
rather than having to think through a complete project design process each time. The standard
model will have been tested for general validity, and the workforce should be knowledgeable
regarding its processes and vocabulary. In addition, management will have approved the defined
control processes. Personal experience suggests that this form of project execution can provide
significant productivity benefits. All underlying rationale related to the role of methodology stan-
dardization is important to the PM and he needs to understand its value, as well as its limitations.
The challenge is to motivate the project team and organization to follow something akin to a stan-
dardized approach. If the organization views the project team to be process mavericks, they will
be judged as poor team players. This is not the attribute that one wants to exhibit.

Realize that this topic involves more than simply defining a process. There are additional
complexities related to the associated organizational and human culture side. Internal technical
and philosophical discussions on this topic can go on forever as each side pushes for their answer.
At some point senior management is going to have to decide the level of standardization that they
require. Doing nothing and leaving the organization to drift is the worst answer, so some degree
of standardization is the typical approach chosen. At that point, an organization may enter into
an internal customization effort which may help with the acceptance aspect, but this also does
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Table 7.1 Benefits Offered by Project Methodologies

No. Focus Areas Supports Project By

1 Effective processes Defining key processes required

2 Reusability Using key artifacts from project to project

3 Integrated metrics support Provides techniques to evaluate project performance
4 Quality focus Ensures proper consideration for quality management
5 Managing complexity Provides techniques to help sort out root cause issues
6 Project documentation Provides templates and aid in producing required

documentation

7 Standard approach Provides a mechanism for cross-project comparisons
and simplifies team training

8 Consistency Pursues projects using a similar approach
9 Project planning Provides project planning techniques
10 Team management Guides the project team to completion by defined
phases
11 Elimination of crises By establishing an improved structure, future crises
management situations are avoided
12 Training Supports team training through its formal process

documentation

13 Knowledge Supports lessons learned to improve future projects

involve some design efforts. Some organizations will believe that it is easier and cheaper to just
buy a solution. Regardless of the direction chosen the following list contains what would be con-
sidered significant components of a management methodology whether it be internal or externally

defined:

It defines project phases and decision milestones used to control major activity groupings.
It defines techniques and variables used to measure progress.

It defines techniques to take corrective actions based on identified variances from the
approved plan.

It defines the resource management process.

There is sufficient evidence in the industry to support the notion that an effective methodol-
ogy offers many benefits to the project and organization. Even though a methodology is custom
tailored to an organization or a specific project type, it should be recognized that there are well-
established best practice management principles that should be examined for inclusion. In other
words, customization is more than packaging a set of activities (Charvat, 2003). Table 7.1 outlines
many additional benefits offered by a project methodology and it also summarizes what the related
project support value is.
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The final point to be made here is that methodologies by themselves are not the sole solution
to project management problems. They do have the potential of helping guide a project through
its life cycle, but there are many other factors involved. An organization must look at its overall
strategy before trying to define or implement a standard or custom methodology. Also, the project
participants must believe that such a technique will help them achieve their goal and not just be
overhead to suffer through.

7.3 Methodology Vocabulary

There is some common language used in most project methodologies and understanding these
terms is important for both the model view used in this book as well as other methodologies that
one might encounter elsewhere. This section will introduce a sample set of project management
life cycle vocabulary that is prevalent in the project environment.

One of the values of a standard methodology is that it uses a defined vocabulary. In the absence
of this, communication among the team participants is more difficult as they struggle for terms to
represent various project issues and processes. The selected vocabulary items below are frequently
used and need to be understood in their context.

7.3.1 Feasibility Review

Most projects have some formal examination review steps regarding technical, political, resource,
or economic aspects of the project. In the early stages, these are feasibility-oriented; while later in
the life cycle such reviews would be more of a check on that aspect of the project. These planned
events are important to have because they collectively decide and dictate the future direction of the
project. In the early stages, these events deal with the Business Case vision—i.e., what is the value
and reality in pursuing this vision? Once the potential organizational position is dealt with, follow-
on steps are needed to evaluate technical, political, and economic feasibility. For example, can
the vision be executed technically and at what cost, time, and risk? The concept of feasibility also
occurs in other steps of the life cycle as the project moves forward. Each of the feasibility milestone
reviews is looked at as a gate through which the project adjusts and then either stops, changes direc-
tion, or moves forward. It is important to keep testing the question “is this project still feasible?”

7.3.2 Project Plan

A project plan is like a road map used for a driving trip. There is a defined goal and a defined path
to reach that goal. It is recognized that unplanned road outages may occur somewhere along the
way and efforts are discussed to deal with such events. However, the key point of the plan is that
the goal is defined, along with the time and cost to achieve the goal. The same attributes are true
for the project. Every project should proceed under the control of a plan customized in formality
level related to its size and complexity. One analogy for this is that one would not consider build-
ing a house without a plan, yet multimillion dollar projects are pursued with only rudiments of
a plan. An appropriate plan must contain more than a technical goal and more than time and
budget projections. It must also describe how the work will be performed and other aspects of the
various KAs defined previously.

A key management question for every project is to resolve how much planning is appropriate
and how detailed should the plan be. A well-formed project plan should contain sub-plans based
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on the nine KAs—i.e., quality, risk, procurement, communication, resources, and stakeholders.
However, there may be pressure to move into execution before a coherent plan is completed. This
move creates added risk and impacts the ability to control the project. On the other side of this
coin, there is always the question as to when a plan is sufficient to proceed. At the extreme level,
there is a concept called “analysis paralysis” which means the problem was over-analyzed. The
underlying theory of planning is that you can’t control something that has not been planned.
Project plans represent one of the most fundamental artifacts of the management process.

7.3.3 Monitor and Control Process

This activity essentially lies across all the life cycle phases and its role is to measure status and take
corrective action as needed to influence the results of the project in the proper direction. Much
more on this topic will be described in Part VI of the book.

7.3.4 Project Status

There are several formats and audiences related to this project activity. In some cases, the goal is
to periodically distribute formal status results as regular stakeholder communication. A second
format is a more rigorous process, typically a formal presentation that verbally describes status.
This audience would be focused on examining results and might be charged with assisting in
analyzing and resolving deviations from the plan. The third status format involves project future
value projections. When is the project forecast to finish? How many more dollars are required
until completion? What is the anticipated performance data for the item?

Regardless of the audience or goal, there is a common theme of needing to share project status
for one purpose or another. Different audiences will have varying levels of interest and topics in
these sessions. One should be able to see from this description that one of the major management
activities is collecting status information on a wide variety of items. Chapters 30—33 describe
many aspects of the status and tracking side of this topic. The project manager will be constantly
challenged to use status data to explain where the project is currently, how it will finish, and evalu-
ate root-cause issues related to ongoing variances.

One of the key management artifacts for this activity is a communications management plan
that describes the who, how, what, when, and where targets for ongoing project communications.
Failure to execute this part of the management process well is a major causal source of project failure.

7.3.5 Milestone and Stage Gate Reviews

Beyond the major review points outlined above, projects have some additional requirement for a
more formal face-to-face technical, user, management, or other group reviews. These may occur at
key budget cycle points, with visiting dignitaries, or at key points in the life cycle. One example
of a milestone review would be the demonstration of some key technology or pilot prototype
performance. As an example of this, during the early design stage for the Dreamliner commer-
cial airplane Boeing engineers were charged with demonstrating that the new carbon fiber wing
design was safe. Their approach to a status report was to build a physical mockup of the wing and
bend it until it broke. This somewhat unusual status report was meant to ensure all (including the
future riders) that the design was safe. One could call this a technical milestone review, but it was
also filmed and externally distributed to others, so in fact had a dual role. This is not the typical
method to show status, but in this case, it was very effective as consumer concerns over the new
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material died down. Regardless of the delivery mode, the role of these key control events is to com-
municate status and obtain feedback.

7.3.6 Logical Versus Physical Design

During eatly stages of the project life cycle there are various techniques to define the future view
of the desired product or process prior to actual work being performed to produce that output. In
the case of a physical product, prototypes or scale models are often used (e.g., houses, commercial
buildings, airplanes, cars, refineries, software). These examples would be called physical designs
since they each represent the output in a somewhat physical form, but do so without actually
building the item. In some industries, this process is very mature, whereas in others it is less used.
Regardless, physical images of the future items are appealing to non-technical audiences.

In the situation where the project goal is less tangible, the requirements may be translated into
what is called a logical design. This format represents an abstraction from the real product. A CAD
drawing for a house would be a logical design. Likewise, a flowchart or data model for a computer
program would be a logical view.

Regardless of the method used, there will be some effort undertaken to document the design
concept for the deliverable. This process helps both future users and technical participants exam-
ine the project goal. In similar fashion, it will later help define and estimate the required time to
accomplish that goal. Regardless of the method used to document the future project goal, some
process of requirements elaboration and evaluation should be undertaken with both technical
and user stakeholders prior to moving very far into the life cycle. At this early stage, the concern
is more on “what” is going to be done and less initial focus on “how” it would be accomplished.

7.3.7 Quality Control and Assurance

These two quality activities are focused on processes related to delivering the item specified
(product or process). Formal review points in the life cycle are used to evaluate the technical pro-
cess or functional aspects of the output goal. Prior to a physical product being delivered, the tech-
nical quality specialist reviews the planned general approach, tool selection, or any other issues
related to the ability to deliver the defined output. This process review activity is technically called
quality assurance (QA). Its goal is to evaluate the project processes ability to deliver the outputs.

As physical output becomes available, the quality control (QC) function “measures” that out-
put per the plan and defines whether it meets the defined objective. There are many ways in which
QC occurs in the organization. In the modern organization there may no longer be an assigned
person titled QC inspector. The product evaluation function may come from users and peers who
take that role, either formally or informally. Regardless of the individual performing the QC
function, the goal is to assess how the output compares to the design specifications. In the case of
software, one of the stage evaluations would be code modules that are unit tested and compared
to defined requirements. In similar fashion, tangible products would have their subsystems tested
based on defined specifications. In all cases, the end-product would be evaluated by internal and
external sources as to specification match.

7.3.8 Project Close

All projects should enforce a formal closing process. At this point, appropriate stakeholders and
the project team should review final status of the project to evaluate both good and bad results.
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This activity includes the deliverable itself, artifacts created during the project, procurement docu-
ments, and the orderly release of the team members. The closing process should focus on cleaning-
up the shutdown of the project and documenting items that will help future projects (i.e., lessons
learned). Capturing lessons learned has been proven to be a viable aid for organizations to improve
their internal processes. An often-neglected aspect of the project shutdown is recognizing the team
efforts. The goal should be to hold a celebration, regardless of the actual state of the project. It is
poor management to just shuffle the players off to the next project with no formal positive recogni-
tion of their work efforts.

7.3.9 Templates

Organizations typically develop reusable templates for various types of project documentation and
these provide a good starting point for laying out a reasonable process approach to a new project.
There is no universal set of templates that will fit all projects, but the use of this strategy can save a
great deal of documentation time in the various documentation requirements for the project (See
Appendix B for further template discussion and examples). Note that across all projects, there is
much more similarity of processes than most recognize. The argument that a particular project
is unique is often a lack of understanding of basic project management principles. This point is
one of the most important items to take away from this section. The technical sequence of tasks
required is certainly different, but the basic life cycle management processes are fundamental.
That thesis is stressed throughout the book, but not always accepted by some practitioners.

7.3.10 Project Communication Processes

Various project communications activities will be focused on a variety of organizational entities
(typically project team, future users, sponsor, or management). These communication processes
often take of the form of paper distribution, web sites, individual conversations, and face-to-face
meetings. Communications and related problem solving are some of the most difficult goals for
the project team to accomplish. Specifically, excessive use of face-to-face group meetings for this
purpose is very costly and represents one of the time and productivity robbers that must be rec-
ognized. On the other hand, lack of communications is frequently mentioned as the root cause of
project failure.

During project execution, one of the key communication roles is to provide confidence that
the project is moving forward in an appropriate manner, or conversely to communicate actual
status and reveal what corrective action is being pursued. From a management control view-
point, continuation of a project that has fallen below its value threshold should be shut down and
the communication process is a major part of that decision activity. Runaway projects consume
resources that could better be spent on other options. Phase reviews are key life cycle points for
formal communication regarding project status.

7.3.11 Baseline

This term refers to some approved project metric parameter. A baseline value can be defined at any
stage and for any project parameter. In the ideal case, baseline values would be established after
the planning cycle when a well thought out project plan has been approved by stakeholders and
appropriate management. At this point, baseline values would be defined for at least schedule and
budget, but additional targets could be set for other project attributes such as quality (defects)or
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performance values (i.e., how fast, etc.). When a baseline parameter is defined, a suffix modifier
will be added (e.g., cost baseline, schedule baseline, performance measurement baseline, speed
baseline, etc.). One strategy for baselines is to use them for comparative analysis of project per-
formance based on the defined values. In this case, the baseline values would be kept constant
and compared to dynamic values for the ongoing project. Another option for baseline definition
is to define it consistent with approved changes. So, if formal changes are approved during execu-
tion then conceptually that work would be added to the original baseline value. In practice this
dynamic view is not the norm.

A third option for handling baselines is to modify the value when the current project is judged
to be no longer valid as originally defined. This variance could be caused by internal project issues
or external. For example, a period of bad weather could significantly affect the project schedule.
Rather than showing the project behind the original baseline owing to external factors, it might be
better to change the schedule baseline and track status from that modified value. Philosophically,
a baseline is meant to help evaluate project status.

Regardless of the mechanics used, baseline values represent formal targets that are used for
comparison and control. Some organizations require that the original baseline be maintained,
even if other baselines are defined. This restrictive option clearly shows the amount of variance
that has occurred since the initial approved plan.

7.4 Key Project Management Artifacts

Loosely defined, an artifact is an output created in the project work process. Note that this also
includes various technical and management documents created as part of the overall life cycle
process. This collection of work product is designed to support the management and technical
processes as they evolve through the life cycle. The list of items described below is not a complete
summary, but provides a good general overview of the basic project management artifacts and
processes occurring in the life cycle. Examples are:

Project plans

Status reports

Technical papers

Change requests

Meeting notes

Internal and external communication documents
Test results

Project prime deliverables (widget)

More specific examples of these will appear throughout the text in their respective discussion
areas.

7.5 Summary Points

The potential operational value of a standard methodology has been outlined here. An effective
project management methodology is not just about focusing on life cycles, but also about shorten-
ing a company’s strategic goal delivery life cycle. No matter how efficient a company is, it needs to
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adapt constantly to maintain a successful market share. In today’s format, project management is
struggling with the compromise of trading-off risk for time. For this reason, one should not have
a fixed view as to how they will need to proceed toward project success. There clearly is a point
that some projects fall into “analysis paralysis” with excessive management rigor. This means that
the project studies the effort to death without ever moving into execution. In this case, the effort
consumes time and resources without delivering a usable product. On the other side of this argu-
ment, a project that performs ineffective planning can fail for myriad of reasons that a good plan
might have uncovered. If done properly, planning supports successful delivery. Knowing when to
move to the next step is an art form for the PM. Management and users will typically be pushing
to move too quickly. Keep these trade-off concepts in mind as you struggle with the question of
methodology and level of planning detail.

A final point to leave this discussion-- do recognize that a well-tested standard model has the
advantage of supplying an extensive pedagogical and documentation base from which to evolve.
Regardless of the process chosen, organizations need to consider making ongoing investments in
improving their standardized process methodology. This continuous improvement concept is the
essence of a learning organization.
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Chapter 8

Role of Projects in
the Organization

Each organization will have a somewhat unique role for projects based on their business type and
level of maturity. This issue can be looked at in two parts. One part involves how a project’s value
is defined and the second part deals with how project targets are created and pursued by the orga-
nization. Both views have undergone significant evolution over the past several years. Regardless
of the underlying mechanics, formalization of project roles in the enterprise has been increasing
over the past several years. Most organizations now look at the project model as the preferred
operational approach to pursue changes in organizational products or processes.

8.1 Project Valuation Models

The process for selecting project targets within the organization remains quite diverse across
various industries. Traditionally, these decisions were driven within localized business entities;
however, more recent trends have moved toward a more centralized view of project selection and
management (Chapters 35 and 36 will discuss these trends in more detail).

While it is obvious that projects are significant features in the landscape of most organizations,
the rationale for creating them is not so obvious. It would seem reasonable to conclude that a
project is created to pursue some credible organizational goal, but what goal? In reviewing the
typical stated benefits for a project, it is common to hear such attributes as follows:

Achieve competitive market advantage

Cut operational costs

Satisfy compliance requirements

Achieve a strategic objective (that may not be financially quantified)
Improve an operational process

Evaluate a new technology (R&D)

67
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A project is often chartered to improve an existing process. For example, automating a payroll
system might be justified by cutting labor cost, improving preparation cycle time, or cutting
processing errors. In many such early cases, an attempt would be made to justify the project by
showing how it produced some tangible benefit over its projected life cycle. Technology-based
projects often have the characteristics shown for the payroll example—cost, cycle time, and lower
processing errors. Justification for such projects is often based on a schematic cost-benefit view as
exemplified in Figure 8.1.

Using this valuation model, the initial costs would be represented by a down arrow, while
upward arrows would represent the future benefits. Monetary values would then be estimated for
all cost and benefit flows over a reasonable projected life of the product. From this view, various
financial metrics could then be produced to show a value parameter. Typical evaluation metrics
used are:

Payback—how long it took to pay back the investment,

Net present value (NPV)—using the time value of money is the investment justified,
Internal rate of return (IRR)—a more sophisticated analysis of the actual percentage return
from the investment, or

Benefit-cost ratio (BCR)—a modified metric to show benefits divided by cost.

Appendix A offers more details on the calculation mechanics for these metrics. In the case of
projects designed to replace human labor, the financially driven methods are reasonable, but as the
breadth and complexity of project goals increased, it became obvious that a valuation model was
much more complex than described above.

A second evolution of the project valuation model added consideration of intangible benefits
to the structure, although these less quantitative considerations are evolving it is still com-
mon to keep some form of quantitative justification. The basic problem with intangibles is that
various stakeholders might value or rate them differently and this complicates comparative
analysis across projects. Financial types are more sensitive to quantification, while operational
types might be more sensitive to softer items such as morale, ease of operations, and so on. In
any case, recognition of intangibles opened the door to a more complete view of project value.
Projects that would have been rejected using tangible criteria might now be accepted for less
financial reasons.

—
)
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Figure 8.1 Project cost-benefit forecast.
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As the valuation process continued to evolve, various other factors were added to the equation.
Intangibles could be included for items such as customer or employee factors. In this mode, an
automated customer response system might be rated lower based on a less desirable intangible
factor (i.e., customer desires for a live person). If the automated system chases the customer away,
is this project still considered a successful option? Cost effective for sure, but it does not help the
organizational goal set. This example shows that intangibles are often subtle, but clearly should be
considered in the valuation process. Some projects have little technical or customer risk, but when
one of those considerations is present it highlights yet another dimension of the evaluation. If risk
was considered in the early evaluations, it was more on the delivery side. As the processes matured
it became obvious that failure to consider the downside of risk on the user side could wipe out a
project that otherwise showed a great tangible financial benefit.

A third stage of project valuation perspective recognized yet another role of projects in the
organization. This view hits at the core of the organizational goal structure. That is, projects
should be created to support organizational goals and these goals can be very diverse in nature.
Whereas the traditional view of a project was more local in scope, the third evolutionary wave
moved that view toward a more top-level perspective. It now became necessary to deal more
with linking organizational goals to projects than just evaluating the project itself. This view
highlighted that some projects might be undertaken with no tangible estimation of future value.
Management might decide that some initiative should be undertaken to evaluate the potential of
a technology or market. From this view, they would charter something akin to an R&D pursuit.
Some government regulatory-oriented projects have a similar lack of tangible benefit. Historically,
high-tech organizations have derived values from projects in quite unexpected ways. The perceived
reason to pursue an initiative was not at all where the future benefits were eventually recog-
nized. This new view of projects seeks to encompass tactical versus strategic initiatives, along with
environmental, stockholder, and other perspectives. Clearly, the new generation of evaluation met
rics must include both soft and hard financial justification, with organizational goal perspectives
linked to the project objectives.

The concept of linking project roles to organizational goals remains a fundamental aspect
of project value measurement; however, the enterprise view of value measurement continues to
mature in its perspective as we will see shortly. Expanding the view of project value to include
multiple attributes minimizes the idea that some quantifiable metric can be used to compare one
project with another. In reality, the valuation activity has long been political in nature and that
situation has grown as the cost of projects increased and the level of review expanded more toward
top management. Today, project overview remains extremely political, risky, and technically com-
plex. It certainly should not be thought of as simply defining the cost versus benefits with the
decision made obvious from that calculation. Defining multidimensional project valuation criteria
compounds the complexity model in regard to comparing dissimilar proposals. Many different
techniques are described for this in the literature. Merkhofer describes multiple types of metrics
useful for allocating resources. This includes the following (Merkhofer, 2003):

B Opportunity cost analysis
B Sensitivity analysis (variable estimates)
B Multi-period planning

This level of model sophistication remains beyond the capability of the typical organization, but it
does reveal some of the analysis issues that are relevant in the discussion. Concepts are related to
missed opportunities, variation in estimates (risk), resource availability constraints, multi-period



70 ®m  Project Management Theory and Practice

views and project grouping, and so on. In this environment, the process of project selection has
risen to a new plane of sophistication, but remains an ongoing challenge for organizations.

The fourth evolutionary wave brings the project valuation story to the current time period.
During the latter 1990s, proliferation of project activity in organizations made it clear that some
type of centralized control was needed for project selection and resource allocation. Multiple studies
of project selection indicated that organizations were not getting full value from their allocation of
resources. Merkhofer reported that only about 60% of the value was realized (Merkhofer, 2003).
Recognition of this phenomenon spurred industry interest in two directions: better project selec-
tion techniques and better project management to deliver the defined results. This fourth wave is
described as a portfolio view of projects. No longer were projects reviewed on a stand-alone basis
with local benefits. Now, projects were viewed at the enterprise level and focused on organizational
goals and comparison with other proposals in the portfolio. The analogy used here is similar to a
capital allocation model. So, the primary selection goal is to select and complete a slate of projects
that optimize organization goal achievement. Unfortunately, we are still left with the basic ques-
tion regarding how to do this mechanically in terms of a valuation metric. Chapters 35 and 36 will
explore the operational project portfolio mechanics in greater detail. For the remainder of this dis-
cussion, we will focus on basic organizational strategies that are used to develop project candidates.

8.2 Project Selection Strategies

Hirschheim and Sabherwal envision a project role consistent with the business personality. In
concert with this, they describe a framework consisting of three project selection strategies:
Defenders, Prospectors, and Analyzers (Hirschheim and Sabherwal, 2001, p. 215). In this
structure, the primary role of the project is one of the following:

B Defender—defends a stable and predictable but narrow niche in its industry.

B Prospector—secks new opportunities and creates change in the market.

B Analyzer—seeks to simultaneously minimize risk while maximizing opportunities for
growth.

This view is insightful in that it shows how an organization should approach the project selection
process to be in philosophical alignment with what the broad company mission and goals.
This view also dictates other decision strategies such as project organization structure, resource
acquisition sources, and the target change level to the business.

A Defender-type organization tends to work toward maximum operational efficiency and the
likelihood is that the organization does not have high growth objectives. On the other extreme,
the Prospector organizational culture seeks out targets of opportunity and the project selection
bias should follow that path. This would result in higher project expenditures and more aggressive
use of new technologies.

Unfortunately, some organizations do not define clearly what they really are trying to be and
in fact are schizophrenic in their project selection behavior. Both traits can cause a mismatch in
project selections and a less effective alignment with organizational goals. One example of this
occurs when the organization selects a high-risk strategic goal, while leaving many other project
selections in the Defender mode. Another mismatch situation occurs when the timing of one
proposal does not match with another, even if both are appropriate technical choices. Beyond
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these examples, there are also many other situations that create internal misalignment and cause
the selection process to be out of synchronization. To better identify these issues, it is necessary to
have a common valuation process that matches the organizational goal structure.

The project selection process represents the demand side of the equation, while monetary and
human resources are related key supply side considerations. In most cases, it is the supply side
represents the critical constraints that most impact what projects can be undertaken. Second,
organizations are also constrained by the level of tolerance they have for levels of change created
by excessive project initiatives and this represents a subtle constraint that is often overlooked. All
organizations have change absorption limitations, but the operational question is at what point do
you curtail spending and where do you allocate scarce resources.

Benefit timing is yet another aspect of the resource allocation issue. It is much easier to envi-
sion the value for short-term opportunities and often deemed much riskier to pursue strategic
targets with a long-term payback. Based on this, many organizations focus only on the short-term
initiatives, which in turn will limit their market position over the longer term. To maintain the
organization over the longer time period, some mix of tactical and strategic options must be pur-
sued. Imagine the buggy whip company that acted in the Defender mode and continued to refine
that business model by being the most efficient in the industry only to wake up one day to find out
that no one needed buggy whips any longer. Clearly, some consideration should have been given
to the changing market view at the expense of operational efficiency.

All organizations need to stay positioned for strategic change and their project slate should
support that evolution. As an example, Apple computers saw that they were not being competitive
in their traditional computer industry and modified the project slate to significantly change their
business model with iPod and iPhones. These were nontraditional, high-risk projects that moved
the company to a new market and beat the competition. Failure for the host organization to invest
in these initiatives would have left Apple as a minority computer company. Imagine what this busi-
ness decision must have looked like with a planner going to a senior organizational manager saying
something like “boss, I want to start making a small device to play music.” Most Defender orga-
nizations would have responded to this by saying “we don’t do music, we do computers. You need
to understand our goals.” Conversely, Prospector organizations must have a management culture
that is willing to look at new perspectives. Several years ago, Digital Equipment was the leading
producer of minicomputers. When the proposal for producing personal computers was made to the
founder, his response was that no one wants a computer in their home. Digital no longer exists in
the market and that is the penalty for being dogmatic in regard to project selection criteria.

Regardless of one’s belief about the correct way to allocate resources, it is clear that there needs
to be a formal project decision-making mechanism that adds a degree of high-level management
and control to the process, whether this is at the departmental or enterprise level. The chosen allo-
cation slate should be consistent with the organizational goals. This suggests that the way to obtain
maximum value is to centralize the allocation of these resources and focus them on management
approved target areas. Some would argue that centralized planning adds a level of bureaucracy
that in turn takes away the agility of the organization to react quickly to business changes. The
challenge for centralized management of this activity is to not let the process get bogged down
in bureaucracy, yet keep a nimble approach to project selection based on competitive factors.
A historical review of organizational decisions by Apple, Digital and more recently Toyota Prius
would help reinforce these ideas.

In 2003, BMC undertook a survey of approximately 240 respondents to quantify the state
of alignment maturity in medium to large organizations (BMC, 2003, p. 3). The results of this
survey provide a good discussion structure for the topic and some analytical data to show how
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organizations do the project selection process. The survey grouped 45 alignment practices into
four broad areas: Plan, Model, Manage, and Measure. The level of operational maturity was
categorized into five groups (BMC, 2003, p. 4):

Chaos—no standard process.

Reactive—multiple processes/procedures in place; little standardization.
Proactive—standards and documentation exist; minimal compliance assurance.
Service—processes are standardized, and compliance is managed; some automated tools.
Value creation—processes have been matured to best practices; continuous improvement
and benchmarking in place.

Based on this maturity grading scale, there were six qualitative conclusions drawn that were very

interesting, (BMC, 2003, p. 5):

1. There is a strong relationship between business alignment maturity level and the partici-
pants” assessment of overall efficiency and alignment.

2. Organizations that rated highly on item one also showed positive assessments in managing
change.

3. Existence of a strong management organization was linked to item one.

4. Integrated metrics and scorecards by mature participants provided consistent management
data across all functions.

5. Top performers in the study based on maturity scores were also viewed as top in the qualita-
tive assessments.

6. Overall, the study population did not rate highly in the alignment area, although there were
a few who were very mature in this area.

Within the model groupings, there was more process maturity observed in measurement than in
modeling capability. The average score was halfway between reactive and proactive, with 70%
of the respondents below the proactive state. Large organizations fared better than middle-sized
ones in terms of maturity across the model groups. Quantitative studies of this type add improved
understanding of the value resulting from proper goal alignment and ultimately how to accomplish
the goal. Another key point derived from this study is that organizations have not yet achieved
mature decision processes in the alignment arena and more management focus is needed in this
area to improve the project selection process.

8.3 Conclusion

Maintaining a project’s goal alignment with its host organization is a fundamental management
activity that lies above the project management domain. There is a familiar adage that “garbage
in results in garbage out.” This is certainly true in the case where a poor project approval decision
process can lead to nothing but a bad outcome, no matter how well the effort is managed. We have
also seen evidence that there is much to be gained in regard to added business value and improved
perceptions when this activity is propetly carried out. Industry surveys and other research indi-
cate that most organizations can use improvement in this process. In any case, selecting the right
portfolio of projects to pursue is a fundamental activity in the global view of project management.
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Discussion Questions

1. What key project-type decision led Amazon to beat competitors in the Internet marketing
game? Name some of the internal synergies that collectively helped win this competition.

2. What kind of project selection decision should Apple follow to maintain their competitive
position in the electronic tool market? How can a competitor displace Apple?
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Chapter 9

Project Success Factors

9.1 Which Factors to Consider?

If one were to search the Internet for titles such as project success factors, or project failure statistics,
a myriad of responses will emerge. After sampling a few of these studies one comes to the conclu-
sion that there are many factors mentioned and the studies often conclude different rank severity.
Even the definition of success or failure is varied across the list. One almost has to admit defeat on
this topic from the beginning. One way out of this is to just suggest that most of the chapter titles
in this book represent success/failure root causes. In other words, perform each one of these well
and the results will be better. The fact is, there is research evidence suggesting if all projects were
executed using all of the principles in this book the success rate would be higher than average.
Contrarily, we are not saying that doing this would result in 100% success either.

Projects have both internal and external variables at play that can overwhelm even the best
of management processes. Many of the external issues are very hard to control and even one of
these may be sufficient to cause failure—one example of this is frequent changes in requirements
coming from organization goal changes. Also, there are factors in the internal project environ-
ment that will also contribute to failure regardless of the management or process skills used.
What is more important at this stage is to understand that projects are complex and they do suf-
fer significant failure rates. In some cases the failures can bankrupt the organization, but in any
case the overall global cost of U.S. project failure is billions of dollars annually. Here is another
interesting point to consider. There is not a lot written about the projects that are successful, but
the typical focus is on projects that did not do well. Many assume that if you reverse the failure
variables, success will result. There is probably some truth to that, but this still avoids the best
overall approach.

9.2 Standish Surveys

The Standish Group has been tracking criteria for project success and failure for several years,
and these surveys offer great insight into issues that are important to success (Lynch, 2015). Since
their inception during the 1990s, these annual survey results have surprisingly varied very little
in regard to the top 10 items linked to success/failure. Given this relatively static perspective, it
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seems prudent to review these and other similar factors as a first look at the project environmental
factors. Figure 9.1 contains industry project performance trends from 2011 to 2015.

Project performance also varies by the size of the effort. Traditionally, success was defined by
how well the project finished in regard to function, schedule, and cost. As time has gone by this
metric has become more complex and now has added factors. We'll see more of that definitional
issue later, but at this point you have a clue that the definition of success is not a simple quantita-
tive calculation.

9.3 Project Performance Trends

Table 9.1 shows various project performance trends over the period of 2011-2017.

Three notable results can be seen from this data:

B Projects hit the major business target 60—70% range—this does not mean it succeeded, but

was focused on the right target
B Projects on average fail in the teens (approx. 18%)
B Projects finish on schedule and budget in the lower 50% range

Project performance history. (Standish Group. With permisson.)

Table 9.1 Project Performance Metrics 2011-2017
20717 (%) 2012 (%) 2073 (%) 2074 (%) 2075 (%)
Successful 29 27 31 28 29
Challenged 49 56 50 55 52
Failed 22 17 19 17 19

Source: PMI Pulse (2017, p. 5).
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Successful (%) Challenged (%) Failed (%)
Grand 2 7 17
Large 6 17 24
Medium 9 27 31
Moderate 21 33 17
Small 62 16 1
Total 100 100 100

Source: Standish Group (with permission).

More importantly, note that these trends are not showing much improvement over time. Does
this mean that organizations are not learning how to manage their projects better, or is there some
factor hidden below this level that inhibits improvement? The answer to that question is much
more complex than a yes or no.

9.4 Project Performance by Size

One of the first clues regarding performance variability is answered in the results shown in
Table 9.2. There are clear performance differences in large versus small projects. Some often-stated
reasons for this are:

Easier to define requirements (smaller scope)

Quicker to produce results (less time to need changes)
Smaller team size makes communications easier
Often times has a smaller set of users to deal with

Although not a surprising revelation, it is important to recognize that larger initiatives are more
complex in many ways and the results reflect that. What is not so obvious is the degree to which
this statement is true. Note the success rate of small versus large projects is (62% versus 2%) in
favor of small. The failed category is not so significantly different, but the extreme differences on
the success side must be kept in mind.

9.5 Standish Factors of Success

The next view of success factors is what Standish defines as attributes or elements correlated to
success. Table 9.3 ranks the top 10 factors that are attributed to success, along with a point value
to indicate level of correlation.

Historically, the most frequent top three items have been Senior Management, User Support,
and Clear Objectives (requirements). The 2015 survey results inserted Emotional Maturity into
the second slot and replaced Clear Objectives which moved down to the 10th position. Notice, if
the “point” value for first five items on this list was added, the total factor impact would be 71%.
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Table 9.3 Standish Factors of Success

Factors of Success Points
Executive sponsorship 15
Emotional maturity 15
User involvement 15
Optimization 15
Skilled resources 20
Standard architecture 8
Agile process 7
Modest execution 6
Project management expertise 5
Clear business objective 4

Source: Standish Group (with permission).

This implies that if these five items were eliminated a major improvement in success would be
anticipated. And the corollary is that failure would be decreased.

Once again it is important to point out that 20 years of results have shown very little improve-
ment in the 10 factors related to project success. This is an almost unbelievable statistic and one
that the industry has been slow to deal with. If these are truly the factors, would it not make sense
to actively pursue how to engineer these processes more effectively? On the surface all the items
seem like they can be addressed. The alternative conclusion is that these are constant factors that
cannot be improved. The author’s bias is that the truth is more of the former. There is survey data
to suggest that serious pursuits of project management initiatives are not favorite topics for many
organizations, at least not on the level described in this text. Rather, there is a visible survey trend
indicating that the more popular focus is on speeding up the project life cycle, which may in fact
worsen some of the other existing factors. The speed-up trend can be seen in Table 9.3 for the Agile
and Modest Execution (size) items. Item eight does mention Project Management Expertise, but
that does not show specifically what the improved expertise strategy is.

One interesting survey result occurs in line 10 for Clear Business Objectives. This item has
been much higher ranked in the past, so there is some evidence of a rational reaction to improve
this area. However, the main question about general stability of the major factors remains unex-
plained. Why are the top factors not declining each year as efforts are made to improve? Our task
here is not to answer that question, but to point out the targets and suggest that they would make
good initiatives for improvement. Every organization and project should be reviewed keeping
these characteristics in mind. The sections below will offer some further discussion on selected
items from the factor list in Table 9.3.

9.5.1 Executive Management Support

Support from senior management is the long-term winner for the number one item on the Standish
list and is a similar ranking on many other surveys. On one hand, it is not obvious why someone
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outside of the project team can have such an impact on the final results. It would appear that a
well-structured project team with appropriate business and technical participants could execute
the requirements without significant senior management involvement. This might in fact be the
case if requirements were completely and accurately defined at the initial stage, cost estimates were
accurate, schedules accurately defined, and all other extraneous organizational events insignifi-
cant. Unfortunately, few of these positives exist in the typical project. Requirements evolve and
grow as more is defined in the course of the project life cycle. Various stakeholders surface with
differing views on scope and direction for the team. Unplanned technical issues often surface that
lead to adverse issues for the plan (i.e., time, cost, etc.). To top all this, the organizational priorities
may change over time in such a way as to cause corresponding changes needed in the project goal
set. For these reasons and many more, the proper role for senior management in these situations is
to be an engaged supporter and help to keep the team focused on the right targets.

In model theory, senior management formally approves a project Charter, which formalizes
the project and implicitly says that management will support the effort. Later, from periodic status
reports and timely communications senior management must understand enough of the ongoing
situation to judge how to support the effort from the enterprise viewpoint. This does not always
mean to continue funding a project, but it does mean that they have a role in deciding when and
how to support the effort. If senior management is not involved at a reasonable level they cannot
properly help or make these difficult decisions. In the final analysis, the project is their ulti-
mate responsibility. The sponsor, project manager, and the team should all feel like they own the
project. If the effort goes well, the reward should be left with the team. If it begins to erode, the
ownership issues creep up the organizational ladder until all are left with the responsibility. This is
a subtle point, but an important management concept.

9.5.2 Emotional Maturity

This second ranked term is a somewhat catch all description related to the soft skill capability of
the team to execute the project goal. Project teams are a caldron for potential conflict and failure
to have this level of maturity can destroy the team’s ability to function. An environment with low
emotional macurity (EM) will struggle with conflicts and group decision-making. Also, proper
communication, collaboration, and team building are other factors that fit this category. What has
been recognized over the last few years are the differences in team productivity. Even though this
is a difficult factor to measure, the result on project performance is observable.

9.5.3 User Involvement

Item number three on the success factor list is easy to relate in regard to impact on success.
Onmission of this group from the equation leaves the project team to guess at requirements for
one thing. As the project unfolds, needed changes in the required deliverables would be missed.
Intuitively, this factor seems even more important than the senior management role, but both make
sense as key factors. During the early project period, scope of the effort must be clearly defined.
This comes from the user side, so missing that element would lead directly to poor requirements.
In many cases, the non-technical human component believes that their involvement is complete
when the project is approved. History suggests that is not the case.

In order to be successful, a project team must build an ongoing close partnership with the
business sponsor, key subject matter experts (SMEs), and the project team who will execute the
requirements. A gap results when users do not understand that technical work is translated from
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the defined functionality, which in turn comes from the user side. This linkage needs to stay intact
through the life cycle to ensure ongoing alignment. There is one subtlety here. The users actually
define ultimate success and not the sponsor, project manager, or team. This does not necessarily
mean that the project will have been finished on time or on schedule.

Regardless of time and cost overruns, only the users can effectively judge the final resultant
value of the effort. Failure to keep them involved can mean that the functionality gap is not
found until the end when changes can’t reasonably be made. Omission of close user support leaves
the technical team to interpret requirements to fill the gaps. Leaving success definition to the
project team would default to them trying to interpret the initial defined requirements (good or
bad). From that base the only other variables for them to deal with are the initial schedule, and
budget. This support gap can actually create excessive scope creep once the requirements gap is
recognized later in the life cycle. Continuous communication is required to ensure that the right
business problem is being solved, even if it is not the one originally understood. A well-run project
producing the wrong output is still a failure.

To counter the lack of user involvement factor, many organizations believe that the project
team should be managed by a business person in order to ensure close participation between
the business and technical sides. There are pros and cons for such a strategy. On one hand, this
increases the linkage to the business side of the effort, but placing a business person in charge of
a technical team can lead to flawed technical decisions that in turn lead to equally bad project
results. Hence, there is no clear answer as to the best way to deal with project team management.
Regardless of the option chosen, there must be clear communication input from both the busi-
ness view and the technical side. The concept of a partnership is often used to describe the proper
arrangement. Roles of both parties need to be understood and managed. The business side should
view their primary responsibility as the “what” of the project, while the technical participants
should be held responsible for the detailed “how.” Project team organization roles and responsibili-
ties should be created to support this view. Regardless of the structure selected, failure to achieve
user involvement through the life cycle will almost surely doom the effort to less than desirable
results.

9.5.4 Optimization

This term is one of the more difficult factors to define, but the essence of this lies in the way in
which the project is managed in terms of a business focus, as well as the internal processes used
to achieve the goal.

Previous discussion has described the role and structure of a formalized methodology for
project execution. If properly applied, this form of standardization can be productive because of
the underlying processes that are familiar to the various stakeholders. Properly done, the result
will improve productivity and speed through reusable components such as templates, operational
processes, lessons learned, and a common vocabulary. There is research evidence from William
Ibbs and others that this type of organizational maturity has a positive impact on project success
(Ibbs and Young, 2000). The sensitive issue here is to ensure that the methodology is flexible
enough to handle different project types and sizes. One approach does not fit all situations. The
issue of increased risk management has come up in other discussions. In this case, the risk element
is related to management oversight and documentation specified in a methodology. Improperly
employed it will in effect sabotage team productivity. More control and oversight should be
applied to larger and mission critical projects; less for smaller and noncritical projects. One size
methodology is not the correct approach. Project teams left to their own devices often choose to
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do little documentation or status communication. Obviously, this is not a desirable outcome for
most efforts, so it is necessary to think through the control and management activities for each
effort and obtain agreement regarding how much is appropriate and then specify this as part of
the formal project plan.

9.5.5 Skilled Resources

Of all the factors on the success list this one is the most obvious. How can you execute a complex
technical undertaking without skilled human resources that understand how to execute the task?
The fact that this item is not number one of the list likely means that it is widely recognized and
already focused on as part of a success strategy. It surely does not mean that it is number five in
importance. Every manager recognizes that skill levels are variable across different workers, so
their impact on budget and schedule are clear in this regard. Also, there may be some aspects of
the project that can only be accomplished by a highly skilled individual. We will see implications
resulting from skill variability in many future discussions. As a side note, this is one of the hazards
of looking at the factor side of the issue. Dropping concern for this item would quickly pop it back
up in importance later.

9.5.6 Standard Architectures

One way to think of a project architecture is to envision the project existing inside a larger
organization. That host provides a lot of the elements needed for the project to execute—facilities,
systems, resources, functional support, etc. A well-run organization nurtures the project with
these variables. Conversely, lack of this support means that the project has to essentially deal with
supplying these items and not really being prepared to do much of this (i.e., legal, procurement,
resource skills). By having a good host organization, the project can focus on doing the technical
work and utilizing standard processes from the host by just plugging into a defined and well-
managed foundation. Too often, a new project will have to create its own tools and processes that
have to be created as part of the project technical work. Having to create this support processes is
essentially nonproductive to the end requirement and consumes valuable resources. If excessive,
such activity will negatively impact the project capability to deliver. Using the host organizations
standard management components and processes should be stressed whenever possible for this
reason.

9.5.7 Agile Processes

There is a growing school of thought among project cultures that the classic waterfall model
outlined in Chapter 7, Project Life Cycle Management, does not work well since users do not
really know what they want until they see some piece of the output. In some project types the
Agile approach is not feasible, but the concept of finding methods to show functionality early
is increasing. Use of quick prototypes has long been a technique in many industries and can be
useful to illustrate a requirement to a future user. The prototype can be quickly changed if it was
not correct. In this fashion, the project would be more quickly executed by managing creation of
these small “chunks” of capability. This methodology school of thought is most often called Agile,
Extreme, Scrum, or more recently Lean (among other names). In using this approach, the user
would work closely with the technical team to produce quick and small instances (chunks) of the
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solution. In some cases, these would be called iterative prototypes. The goal of this approach is to
quickly generate user value and to validate requirements through more of a visual approach, rather
than abstract drawings. One clear advantage of the iterative methodology is that project deliver-
ables are seen by the user earlier than would be found in the traditional “big bang” serial waterfall
life cycle implementation. Conversely, some would argue that this “blow and go” approach could
lead to extensive rework and therefore additional cost. Chapter 25 will describe this topic in more
detail as it is one of the growing approaches with recognized positive outcomes when done prop-
etly. It is important for the contemporary PM to be versed in all life cycle models and understand
which option best fits in a particular requirement.

Before we oversell the value of prototyping realize that in some cases a schematic or graphical
design is adequate. Regardless of one’s conceptual view of the best project life cycle methodol-
ogy, there is general agreement that defining accurate requirements is fundamental. It seems
clear that one of the needed improvements in the management model is to find some strategy to
identify requirements more effectively. From that high-level goal perspective, either the iterative
or the traditional (or both together) approach could be pursued to improve the requirements
definition role. The cartoon shown in Figure 9.2 illustrating how a requirement can become
distorted as it passes through the life cycle is hard to believe, but more true than one might want
to believe.

Regardless of one’s conceptual development methodology model, there is general agreement
that defining accurate requirements is fundamental. How to accomplish this goal remains a chal-
lenge for all projects. Cartoons similar to Figure 9.2 have draped walls in almost every protect
team area for many years. When first seeing this example, people laugh. However, after being in
the job of a few years, all better understand its message. Communicating accurate requirements
is hard work and often not done well. This classic cartoon describes a not too far out scenario
showing how requirements get garbled through the organizational layers. Hopefully, this view
will serve as a memory device to watch out for what might be described as requirements bleeding.
Constant feedback and communication must be done to keep this item under control. This is yet
another view showing why active user engagement is needed.

User Requirements?

- AN
e o
= /-\\\
As proposed by the As specified in the As designed by the
project sponsor project request engineer

As produced by As installed at the
manufacturing user’s site

What the user wanted

Figure 9.2 Development cartoon.
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9.5.8 Project Management Expertise

Logically, it would seem that the effect of the project manager would be highly ranked in the suc-
cess factor list, maybe number one or no less than number two. As in a couple of the other factors
the relatively low rank shown may in fact represent a good trend in that the topic is being addressed.
Efforts of organizations such as the Standish Group, Project Management Institute (PMI),
Software Engineering Institute (SEI), PRINCE (UK and Australia), and other such management
research-oriented organizations have been instrumental in model development, education, and
communication of theory and approach. This has certainly made the topic more visible and hope-
fully contributed to better success rates. The author’s bias suggests that individuals who are trained
in this art/science are beginning to distinguish themselves through their positive project results. In
other words, project management is a learnable skill and process that can help produce more suc-
cessful outcomes. That does not mean that everyone who is trained the same way will be an equally
good PM, but it does say that they should be better than before they were trained.

One view of the term “expertise” is that it describes someone who has studied the art and science
of a topic and is sensitive to the type of issues being described here. Historically, a PM was often
selected from the ranks of technicians. Being good at one job would get them promoted to the leader
role (a halo effect), only to find out that the required new skill set was quite different in dealing with
human relations, communications, politics, budgets, and the like. Experience shows that selecting
a good technician for this role does not necessarily translate into a good manager. Managing people
and work processes bears a different skill and mindset than being good at doing technical work.

PMT’s annual Pulse surveys agree with many of the factors in the Standish surveys, plus both
surveys outline differences across organizations performing the same task. Here is an example
from a recent Pulse survey:

Over the years, analysis of our Pulse data shows that high-performing organizations have

Jfocused more on proven project, program, and portfolio management practices. As a result,
their projects meet original goals two-and-a-half times more often (89 percent versus 34
percent) and waste 13 times less money.

(PMI Pulse, 2016, p. 8)

From all of the factors discussed here the term “expertise” is still a weakly defined item. Part of
project expertise is to know where to look for problem areas and what processes to focus on. Survey
data as described in this chapter represents a window into the key problem areas to deal with, but
certainly there are many more subtle areas lurking in the maze. During the early days of attempting
to model a successful project methodology the focus was on defined processes. That focus remains,
however, there is growing evidence that the key to project success lies strongly in the soft side of
decision- making, leadership, and communications. The following quote supports this statement:

Without a doubt, good project management drives more success, lowers the risk, and
increases the chance of success for delivering the economic value of the project.

Bill Seliger, PMP
Director, Supply Chain and Project Management
Fortune 500 manufacturing company

Recent editions of the Project Management Body of Knowledge (PMBOK) have added more soft

management processes than any other knowledge area.
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9.5.9 Clear Business Objectives

One might argue that creating clear objectives is simply a restatement of the user involvement
factor listed above. The key point to understand here is that users have a strong linkage to objec-
tives. In order to accomplish this goal, it is necessary to involve an appropriate collection of users
to produce a consensus-based view—that is, user involvement on a broad scale. Conversely, one
can have a sufficient quantitative level of user involvement that never is able to agree on the objec-
tives. Hence, this factor is more than the involvement aspect. Failure of users to not be able to
accomplish a consensus will surely leave the technical team in a quandary. Given this latter view,
we need to recognize that there must be a viable process that translates the original objectives into
usable project requirements and not just a collection of user wish lists. There is an “objectives”
problem even if all the users agreed that the project requirement was to build a widget that “leaped
tall buildings with a single bound.” From the Clear Objective view this would not be a sufficient
scope statement for the team, but might sound adequate to the user side.

Accurate requirements generation remains one of the weakest technical areas of project
methodology, and the effectiveness of the approach taken in dealing with this situation affects the
project outcome. The individuals who are used by the project team to define requirements are often
called domain experts, business analyst, or more pragmatically SMEs. These classes of individuals
often represent the core members of the organization for defining requirements. Historically, a
common process to collect requirements was to personally interview various business sources to
document their views on the project requirement. At the end of this interview cycle, the analyst
would combine these views into a requirement statement that would then be circulated to the vari-
ous stakeholder entities for comment. This serial process suffers in its lack of internal collaboration
of ideas, so the resulting requirements were often flawed. To be effective, the participants need to
have the opportunity to give and take ideas concurrently. Also, a second fundamental problem
with the serial process is that it takes too long to execute, gain consensus, and obtain approval.
The net conclusion is that traditional requirements definition processes are not the best or most
efficient. Recognition of this shortcoming has led project teams to seek out methods to improve
the data gathering activity.

A popular requirements gathering technique, titled facilitated workshops or Joint Application
Development (JAD), is often employed. In this model, key SMEs are brought together at the
same time to work out a combined view of the project. This model is intense and interactive and
results in a more consensus view because the process allows ideas to flow back and forth dynami-
cally. Disagreements are worked on in the session. Also, the participants are moved away from
daily work conflicts and in two or three days most projects can produce a reasonable consensus
list of requirements. This semi-structured process is led by a trained person who guides the group
through a series of steps designed to produce a draft requirement definition document. Note that
the key points outlined here are speed and collaboration improvement. Less paper documentation
is involved and a faster process.

9.6 Managing for Success

One way of looking at the Standish type results is through that old comedic skit:

[Patient] Doctor, doctor my arm hurts!
[Doctor] When does it hurt?
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[Patient] When I do this!
[Doctor] Then don’t do that then!

Trying to figure out how to achieve project success has some of these same characteristics. If some-
thing causes the project to hurt, don’t do those things. One approach to improve an organizational
process is to do a gap analysis of best versus current practice in selected areas and then define an
improvement approach to close that gap. If the items selected are in fact causal, the future results
should improve. One could start with the Standish factors and work outward from that point.
Beyond the obvious gap management strategy and going after focused targets, there are other
less obvious items found in various surveys that support success. Most of these would be catego-
rized as less specific and certainly more difficult to address. As an example, PMI suggests that:

...organizations are searching for ways to be more agile, customer focused, and com-
petitive. A large majority of organizations report greater agility over the last five years.
More than half attribute the improvement to critical change factors, such as the need ro
innovate, a leadership mandate, and shifting customer demands. Nearly half also credit
their greater agility to the enhanced skills and experience of project managers.

(PMI Pulse, 2017, p. 13)

This form of directive guidance given in a survey statement is certainly difficult to transform into
action items but does offer a directional view.

9.6.1 Analyzing Industry Tool and Process Trends

A third form of survey analysis data reveals industry usage trends with various tools and techniques.
These items are not necessarily linked to success causal factors as defined by the Standish data, but they
do indicate industry trends for such items. The implication with this group of techniques is that posi-
tive trends indicate perceived value in that process, while a negative trend may require analysis to inter-
pret. As with all raw data the logic behind the number may be difficult to translate, but trend views do
give a target management area to review. In some measure this is like a potential best practice analysis.

A 2012 PMI Pulse survey tracked trends usage frequency in 11 key process areas. The list
below is adapted from this set of data to use as a working gap analysis approach. The items shown
below represent the highest organizational interest areas for common processes. This list is orga-
nized in high to low interest. Each of the positive trends correlate with various model process areas
discussed in more detail throughout the book. The positive trend process areas are:

Change Management*

Risk Management*

Having a PMO

Using Program Management™

Standardized Project Management**

Process to Mature Portfolio Management—declining trend
Process to develop Project Manager Competency—declining trend
Using Earned Value*

Use of agile model methods™

Use of Extreme model methods*
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The items with one asterisk (*) indicate that it is used always or often, while the one item with two
asterisks (**) indicates that it is used often or always across all departments. PMO and Portfolio
Management show high interest, but declining.

From this type of survey data, it is possible to infer prevalent industry process practices
and trends for each. The top five areas are instructive in that they suggest a strong focus on
managing change, risk management, and a couple of strategies related to high-level enterprise
project management focus. The double asterisk for standardized project management is a clear
direction that is easy to judge for gap measurement. There are two declining trend areas that
need further analysis. The use of portfolio management is slightly declining, but there is high
frequency of having a Project Management Office (PMO). More research is needed to explain
this dichotomy. Chapters 35 and 36 will shed more light on why such a dichotomy of goals
might exist. The significant decline in building PM competency is clearly a warning light.
Often times HR training programs are the first to be cut in tight times, but this is a short-term
strategy that needs to be watched. From data of this type it is possible to examine the internal
environment to see how it matches. There are other industry best practice process models that
also can be used in this format. See PMO, ANSI, SEI, and others for more details on related
offerings.

Our goal here is not to show an answer to this question. All organizations are different. The
theme of this chapter is to provide some insights regarding why projects are not successful and
reflect on how an organization can begin work on a solution that fits their needs. Learning orga-
nizations should always be on the lookout for ways to improve.

9.6.2 Communications

One of the most difficult factors to measure in project management is the communications
process. When one distils the job of a PM down to its essence, it is communicating. The model
theory says that a PM should spend approximately 90% of their time communicating with vari-
ous stakeholder groups (Mulcahy, 2013, Chapter 9). This activity is vital in resolving conflicts,
work issues, and coordinating the various project activities. Failure to perform this function
adequately has major adverse implications. Often times, a technically oriented manager will
hold the belief that his primary goal is to produce a technical product and that will make the
users happy. History shows that this is not the case. This statement is not to suggest that a PM
does not have to be technically literate or uninvolved in technical activities within the team, but
even that role becomes one of communicating. PMI and other research organizations state that
lack of effective communications is the root cause of project failure. Note that this item did not
appear on any of the success factor lists, yet it pervades all of the areas. We will see more on topic

in Chapter 18.

9.6.3 Organization maturity Implications

PMT’s Pulse of the Profession survey divides respondents into Champions and Underperformers
to evaluate their differences in performance. One of the metrics collected is waste (inefficiency)
and it is estimated to be 12% of the total budget on average. The Champions level wasted 1/28th
as much as the Underperformer group. In addition, they enjoyed more successful business out-
comes and fared better at other measures of project completion as well (PMI Pulse, 2012).
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9.6.4 Talent Triangle®

One of the key Standish success factors was project team skill. This term seems obvious in its
value, yet the management question becomes how to create, measure, and execute this aspect
of the overall resource management role. Note the decline trend mentioned earlier showed that
organizations were decreasing focus on this item. Many organizations assume that learning on
the job through work experience is adequate; however, the PMI Champions group performed
better by prioritizing the formal development of technical skills (76% versus only 19% for
underperformers), leadership skills (76% versus 16% for underperformers), and strategic and
business management skills (65% versus 14% for underperformers)—these are all critical areas
illustrated in the PMI Talent Triangle®. These statistics seem to indicate that this aspect of
the management equation is worth keeping in consideration. In support of this a key manage-
ment strategy is to have human resource development as a defined part of the organizational
resource plan.

9.6.5 Building the Right Mousetrap

If you want to catch a mouse, you need a good mousetrap. If you want a successful project you
need the right support structure. One important definitional source for this is the PMBOK
knowledge areas (KAs) and processes. Likewise, organizations such as American National
Standards Institute (ANSI) also offer a management guidelines package defined as ANSI-EIA
748 (NDIA). The UK sponsors a similar model approach with their PRINCE2 and P3M3 guide-
lines (Tutley). These and other lesser known sources are offering insights into their version of
“how to build the mousetrap.” In many ways, the messages are similar. Each of these sources is
attempting to design an environment to improve project success. A browse through any of the
major models will reveal a story very similar to the one outlined in this chapter and the previous
introductory material.

Therefore, how do you start moving toward an improvement in internal project management.
Clearly, the first step is for management to essentially sign a formal Charter indicating what goal
they seek. This should then create a small study team to manage the following steps:

1. Review existing theoretical models—PMBOK, ANSI, PRINCE2, etc.

2. Perform an internal analysis of management practices to see how the organization y com-
pares to the models—gap analysis.

3. Define the major gaps and decide on a tactical and strategic approach for closing the selected
gaps.

4. Document the plan and review it with key organizational units—seek buy in.

5. Review the plan with appropriate management. Outline the scope, schedule, and budget for
the effort, along with expected benefits—seek approval to move forward.

6. Ask management to formally announce the plan to move in this direction.

Defining steps for an organizational change is easy. Getting that organization to follow the
defined steps is very hard. One does not change an organization in a few days. Executive man-
agement support is a major key to success for this project (now you should see why it is num-
ber one on the factor list). Also, did you get the subtle message for this activity? Yes, this is a
project too!
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9.7 Defining Success

It has become clearer over time that the definition of a successful project is now broader than the
traditional measures based solely on scope, time and cost performance. Even in this simplistic state
there is some question as to how close to targets to consider that parameter as successful. Is it 90%
or does it have to be 100%? Hence, there are now rumblings in the industry about this idea of suc-
cess. One strategy that would help this statistic is to not allow any changes and focus entirely on the
initially approved baseline values, but that defeats other aspects of the project goal. Much has been
defined in this chapter regarding the problem of initially achieving accurate requirements. Given
this situation, one can see that requirements change is a tough to control reality, but is not the
favorite topic for the project team. Even with the best of involvement and change efforts there is evi-
dence that the project requirements are often still not exactly correct at the time of implementation.

Several years ago, the author was involved in an early email implementation. At that eatly tech-
nology point it was difficult to obtain management approval for this new tool because the benefits
were not clear. Eventually the first version was installed without formal approval and as they say,
the rest is history. After this, there were multiple new versions as the user community began to
understand what this tool could do. Three years later an internal portfolio study ranked email as
the most important application, but now the problem was how to compress the number of such
systems to one standard. The point of all this is to suggest that early requirements, project perfor-
mance, and long-term business benefits may well be three different events with different answers
at different time periods. This does not answer the question of how to measure project success, but
does suggest that some expansion of the definition is needed.

Lynch describes how Standish has defined an expanded success metric. Rather than the tra-
ditional three factors, there are now six. These are as follows: on Time, on Budget, on Target, on
Goal, Value, and User Satisfaction (Lynch). Even with this version there are questions remaining
in regard to exactly how to measure and when can one measure success—end of the project and
three years later, respectively, in production. This ambiguity leaves the project team in somewhat
of a dilemma regarding how to pursue end-of-project target values. When it is all said and done,
success lies with the organization and the user community. If the result has more value than the
project cost and the user feels that it was successful, then it was successful; just one more conun-
drum in the complex nature of project management. What this conclusion strongly suggests is
that the PM must involve both the management and user elements to provide guidance as the
performance variables begin to drift away from the initial approved plan.

9.8 Empirical Forecasting

Table 9.4 provides a sample technique to illustrate how to perform a quick success assessment of
a high-technology project. Local experience will be required to supply appropriate comparative
results in your environment and this customization will require tweaking of individual parameter
weights to achieve better outcome prediction. The sample worksheet is intended to illustrate how
the evaluation of certain key success parameters can lead to a quantitative measure for project suc-
cess. Previous use of this model suggested that any score less than 75% indicated the project could
be headed for a troubled outcome—scope, time, or budget. Worksheets of this type can be custom-
ized to fit local conditions by adding appropriate items and weights to the model. Also, usage expe-
rience will supply information to allow tweaking individual weights to better predict outcomes.

Use the worksheet to fill in your own numbers under the “Your Project” column and perform
the indicated calculations.
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A B C D E
) Example Your Project
Success Weight?
High=5 Answer Success | Answer | Success
Questions to Ask About Medium =3 Yes=1 Value Yes=1 Value
Your Project: Low=1 No=0 A-B No=0 A-D
1. Project is part of the 1 1 1
execution of the
business strategy
2. There is a project 3 1 3
sponsor
3. You have full backing 3 1 3
of project sponsor
4. Project does not have 3 1 3
multiple sponsors
5. Has real requirements 5 1 5
6. Has realistic deadlines 5 0 0
7. Uses current 5 0 0
technology
8. Everyone knows the 1 0 0
“big” picture
9. Project processes (e.g., 5 1 5
solution design/
delivery) are defined
10. Project processes are 3 1 3
understood
11. Project processes are 1 1 1
accepted
12. Project plan is defined 5 1 5
by participants and
affected people
13. Doing some small 3 0 0
experiments to
validate project
14. Overdue project plan 3 0 0
tasks elicit immediate
response

(Continued)
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Table 9.4 (Continued) Project Success Worksheet

A B C D E
) Example Your Project
Success Weight?
High=5 Answer Success | Answer | Success
Questions to Ask About Medium =3 Yes=1 Value Yes=1 Value
Your Project: Low=1 No=0 A-B No=0 A-D
15. Issues are converted to 3 0 0
tasks in project plan
16. You do not have a 3 0 0
great dependency on a
few key resources
17. Enforced change 5 1 5
control process
18. Risks are correctly 3 0 0
quantified
19. There is project 5 1 5
discipline
20. PM is not the final 3 1 3
arbiter of disputes
21.Thereisa 5 1 5
communications plan
22. There are weekly 5 1 5
status meetings
23. There is a one-page 3 1 3
project-tracking
dashboard
24. All project 1 0 0
documentation is
stored on shared
database
25. Lessons learned are 3 0 0
adopted to improve
project processes
Totals = sum of 1-25 85 15 55
Probability of success C total + A total = 64.7% E total + A total =

Source: This worksheet is adapted from a similar version published in Baseline, May 2006. The
version shown here is approved by the author Ron Smith (with permission).

2 Assumes weight is constant.
b Probability of success less than 75% suggests you need action plan to change key “no” answers
to “yes.”
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Filling in the values:

1. Fill in your project assessment values (0—5) under “RISK SCALE.” The higher the number,
the greater the risk.
2. Multiply your risk number by its corresponding “SUCCESS VALUE” and enter the
“SCORE?” results for each item.
. Add up the scores to get your project’s TOTAL SCORE.
. Values at the bottom of the table translate risk level for this project. Future experience can
be used to adjust these values accordingly for local data.

0

To illustrate the variation in evaluation criteria, a second worksheet is shown in Table 9.5. In this
version, the project type is higher technology, which raises the risk index. These two variations
show how weighted criteria can be part of the initial project evaluation process.

Table 9.5 Project Success Worksheet—Technology Projects

Tool: Project Success Assessment Example: Oracle
Table Upgrade Your Project
Success Risk Risk
Value Scale Score Scale Score
0—Minor | Value- | 0—Minor | Value -
Top 10 Reasons Projects Fail Total —100% | 5—Major Risk 5—Major Risk
1. Incomplete and/or changing 25 5 125
requirements
2. Low end-user involvement 15 3 45
3. Low resource availability 10 1 10
4. Unrealistic expectations 10 2 20
5. Little executive support 10 1 10
6. Little IT management 5 3 15
support
7. Lack of planning 5 4 20
8. System/application no longer 5 1 5
needed
9. Bleeding-edge technology 5 2 10
10. Other/miscellaneous 10 0 0
Total score 260

Source: This worksheet is adapted from a similar version published in Baseline, June 2008. The
version shown here is approved for use by the author Ron Smith (with permission).

What your total score means: 0-125 = high probability of success. Review week areas if any;
126-250 = low probability of success. Work one week areas; 251-500 = cancel project it will most
likely fail.
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9.9 Conclusion

This chapter has outlined some of the major factors involved in project success and failure. Each
of the factors described needs to be understood by the PM and project team as they move through
the life cycle. Business goals and technology change rapidly—with significant events occurring
every 6—12 months. A project’s success ultimately depends on people, not technology or tools. This
statement holds true across all industries, from manufacturing to information technology. Thus,
the role of project planning requires both the science of compiling appropriate estimates and the
art of manipulating these on the fly as the project requirement unfolds.

Much of the material in this section falls into the category of traitism, meaning that the items
identified do not necessarily cause failure or success, but they do correlate to it. In some cases a
measured trait is really a reflection of some other unidentified item. For example, why are require-
ments not accomplished well? One reason for this could be lack of interest from stakeholders, bad
management, poor processes used, etc. There is every reason to believe that the items outlined here
are valid target areas for results improvement, but the answer for how best to actually identify the
causal underlying element in order to improve it remains a creativity exercise.

We are now some 50 or more years into what one would consider the evolution of modern
project management. The models outlined here are not mature in comparison to say chemical
engineering theory, but they are now quite usable to improve the current state. The final point for
this chapter is to suggest using the type of survey data described here and use it to find ways to
improve the current processes.
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FOUNDATION
PROCESSES

The initial two chapters in this section focus on the role of projects in the organization and the
planning process from the project vision and management-approved project plan. In the early
conceptualization stage the two main learning objectives are:

Role of Projects in the Organization

1. Understand the role that projects play in organizations.
2. Understand the concept of selecting project targets from a portfolio of project initiatives
based on value alignment with enterprise goals.

Project Formulation and Planning

Projects often emerge from vague visions. This segment of the text traces the key process from the
early vision through the basic steps to create a formal plan for execution.

1. Understand the steps required to move the visioning stage to a requirements description
adequate for management to approve moving forward for more detailed planning.

2. Understand the basic process to document project goals in order to elaborate the organiza-
tional value for pursuing the initiative.

3. Understand the basic process to document project goals in order to elaborate the organiza-
tional value for pursuing the initiative.

4. Understand the management mechanics related to the initiation phase, specifically steps
related to the Business Case, Project Charter, and creation of the formal planning team.

5. Identify, estimate, and document key resource requirements required to support the project
plan.

6. Understand the project management process related to the initiation phase.

7. Understand how to identify and document the project schedule, budget, resource, quality,
and other constraints through coordination with stakeholders.

8. Understand how to construct a viable project plan from the derived requirements that
includes planning assumptions and constraints.
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9. Understand how to define an appropriate development project strategy by evaluating
alternative approaches in order to meet stakeholder requirements, specifications, and/or
expectations.

10. Understand the role that defined performance metrics has in the control of future results.
11. Understand how to define and document the project budget and schedule by determining
time and cost estimates.

After completion of the formart initiation review process, a solidified project vision emerges
with the belief that the defined target worthy of pursuing and has positive promise for the
organization. Through this stage, the project formal planning cycle process performs activities
to move the initial vision through a series of managerial and technical elaboration and definition
steps. This activity has a basic goal to formalize the vision into a clearer work-oriented definition
that further verifies that the project can be executed according to the constraints defined by the
earlier Charter.

As the project moves through the formal planning stage four major output deliverables are
focused on. These are scope, schedule, budget and quality. Upon completion of the planning stage
the following goals should be realized:

1. Identify, analyze, refine, and document project requirements, assumptions, and constraints
through communication with stakeholders and/or by reviewing project documents to base-
line the scope of work and enable development of the plan to produce the desired result.

2. Develop the Work Breakdown Structure (WBS) using the Scope Statement, Statement of
Work (SOW), and other project specification documents. From this definition, decomposi-
tion techniques are used to facilitate detailed project planning, which is then used in the
executing, monitoring and controlling, and closing processes.

3. Analyze and refine project time and cost estimates by applying estimating tools and tech-
niques to all WBS tasks in order to determine and define the project baseline, schedule, and
budget.

4. Understand how to develop the resource management plan required to complete all project
activities and then match planned resources to those available from internal, external, and
procured sources.

The primary planning stage deliverable is a project plan that represents a formal forecast of the
future product or process state (i.e., scope, schedule, budget, and quality). This artifact will define
the deliverables, required work processes, schedule, budget, and other information relevant to the
project. Core variables dealt with in the plan are scope, time and cost; however, other supporting
management areas will also be included. There is wide diversity of views regarding what consti-
tutes the appropriate level of project planning. The real world often defines this as publishing a
budget and schedule. At the next maturity level, other groups might suggest that project planning
involves a broad scope statement along with the budget and schedule. A fully expanded plan-
ning level would involve an integrated more robust view of all knowledge areas as defined by the
PMBOK® Guide’s definition. Along with an expanded level of review, the PMBOK defines the
resulting project plan as an artifact describing “... how the project will be executed, monitored
and controlled, and closed. It integrates and consolidates all of the subsidiary management plans
and baselines, and other information necessary to manage the project. The needs of the project
determine which components should be included in the project management plan are needed”
(PMLI, 2017, p. 86). In this model-based view, the mention of “subsidiary plans” implies that other
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decision considerations are required in the planning process beyond more skeleton views men-
tioned above. Specifically, the model guide implies that planning involves the knowledge areas
described earlier as:

Scope

Schedule

Cost

Quality
Procurement
Risk
Communication
HR
Stakeholders

Integration

More details on other planning subsidiary area processes will be described in later sections of the
text. Eventually, all the supporting areas will need to be integrated into a coherent whole in order
to achieve a viable project plan. For example, the available budget is appropriate to achieve the
defined scope, quality, and schedule.

At this point, recognize that a good plan is not the only condition for project success. It is a
road map, but there will almost always be unexpected unplanned roadblocks found along the way.
In order to make this part easier to understand some simplifying assumptions are used to help
focus on the fundamental mechanics. These assumptions will be released in future parts of the text
as more reality is introduced.
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Chapter 10

Project Initiation

10.1 Introduction

The basic goal of the initiation stage is to evaluate the merits of a vague project proposal vision that
is intended to improve some aspect of the organization. It should not be a surprise to recognize that
the conversion from a business vision to the related project definition of work required is a complex
human communication process. Project ideas can be spawned from a variety of sources, but one needs
to recognize that a lot of work is left to be done in the time span from the original vision to a com-
pleted project deliverable, or even a clear understanding of the organizational value of the proposal.

The steps associated with the initiation phase are designed to translate a fuzzy vision to a defi-
nitional point where management can assess its business value and is willing to sponsor moving
the proposal forward into a more detailed planning phase. If approved, at the end of this cycle a
Charter signed by the management sponsor will officially recognize that it is to move forward and
under what conditions. A second goal for this stage is to develop approaches involving stakeholders
who are interested in the venture.

10.1.1 Expanding the Project Vision

At inception, an organizational entity spawns a project idea or proposal dealing with some prod-
uct or process change (this is the WHAT side of the process). From this, the role of the technical
project side is to translate that vision-type statement into technical work units (HOW to do it).
One common analogy to help explain a key element of the initiation process is to envision a
project requirement statement for a widget to “leap tall buildings with a single bound.” That defini-
tion may be somewhat sufficient for the user, but is hopelessly inadequate for the technical side who
are charged with producing the widget. Before this high-level vision specification can move forward
there are several detailed questions that need to be resolved. This elaboration step may be executed
prior to the project being approved, or may be delayed until eatly in the follow-on detailed planning
stage. For this example, let’s assume that the project is approved to move into the planning phase
with rough estimates. In this case, the follow-on enhancement step will occur in the early planning
stage. One term to describe the artifact from this elaboration step is a Preliminary Scope Statement.
The role of the Preliminary Scope Statement is to document the elaborated requirements in
more quantitative or descriptive terms. In the tall building widget example, one elaboration to
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some specification as to the maximum height of the building and also add other operational goals
that a technical designer would need. This important translation step helps to move the abstract
vision toward a technical specification by adding quantification to that vision. Technical designers
can only guess at the goal for such parameters unless they are defined as part of the requirements.
Gaps of this type create change requests later in the project.

PMdocs offer the following sample Table of Contents template for the Preliminary Scope
Statement (PMdocs):

Scope Statement Table of Contents

I. Project and product objectives
I1. Product or service requirements and characteristics
II1. Product acceptance criteria
IV. Project boundaries
V. Project requirements and deliverables
VI. Project assumptions
VII. Initial project organization
VIIL Initial defined risks
IX. Schedule milestones
X. Initial WBS (high level)
XI. Order of magnitude cost estimate
XII. Project configuration management requirements

This template shows similar information that might have been included in the Business Case, but now
is being elaborated toward a more technical format. Examples like this show up later in line items for
project organization, initial Work Breakdown Structure (WBS), and configuration management. Also,
items II and IIT indicate more specification than initially documented in the typical Business Case.

Based on this, the goal is to select those project portfolio targets that best align with the goals
of the organization within the resource constraints. A support role for this stage is to identify
stakeholders who need to be involved in subsequent activities related to the project activities.

The role of formal project initiation is important for many reasons. Ad hoc projects that might
be spawned throughout the organization without this level of analysis and approval drain away
critical resources that would be better spent focused on higher-level organizational goals. Mature
organizations have well-developed processes to develop this part of the life cycle and as a result
projects do not emerge in isolation without a formal management review and approval.

One of the cardinal goals for organizational projects is that they align with the enterprise goals
and have acceptable value. Stated another way, the goal is to pursue initiatives that optimize the
allocation of assets to the betterment of the enterprise. The ideal approach is to link all project goals
to organizational tactical and strategic plans. In order for the formulation process to function as
described, the complete slate of proposed and existing projects should be analyzed on a consistent basis
using some standardized review format (e.g., a standard business case template for new initiatives, or
a standard status reporting format for ongoing projects). The normal analysis approach for evaluating
a project vision is to include both quantitative and qualitative estimates. Regardless of the approval
process used, the key for project selection should be guided by a formal management review activ-
ity. Ultimactely, senior management is responsible for the use of enterprise resources and the selected
project results arising from that allocation. Large projects should also be managed even more carefully
through the life cycle stages given their higher probability of failure and likely high business value.
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10.2 Project Initiation

Project initiatives philosophically should have characteristics of improving current business pro-
cesses, growing the business, or transforming the business. Consideration of a specific project
proposal involves analysis of the investment level, goal alignment, and organizational capability to
accomplish the initiative, inherent risk, competitive needs, and return on the investment, among
others. Beyond the activity of evaluating how the new vision will impact the organization, man-
agement considerations in approving the project to move forward involve the following:

1. How well does this proposal mesh with enterprise goals?

2. How long will the effort require?

3. What is the cost of the initiative?

4. What is the related resource requirement and from which sources?

It is important to recognize that the initiation stage is “fuzzy” in regard to the accuracy of data
quantification that can be produced. Resource estimates at this stage often contain errors of 100%
or more and the estimates regarding project time and cost can be equally inaccurate. Certainly,
the goal of this first-phase process is to do the best job possible in decreasing these predictive errors
and from that point make the best decision possible in selecting the right projects to approve and
move forward into a more rigorous planning effort.

Steps in the Project Approval Process

1. Project Vision—what does the output look like or do?
. Develop Business Case

. Organizational review

. Management review

. Charter signed

. Preliminary scope statement

AN N N

10.2.1 Project Origins

From a theoretical view, a project’s role is to move the organization from one operational stage
to a second more desirable one. Think of this as one enterprise capability point to another. As an
example, a project vision might state the need to improve customer relations or financial reporting
capability. This form of statement is the initial seed to start the initiation process.

A second possible initiation path can come from internal ideas generated within the organiza-
tion. Grassroots ideas of this type can be submitted through a formal system, or through some
other less formalized collection method. The key difference in these two approaches lies primarily
in the origin of the vision. The grassroots method starts within the organization business levels
and from this point one must find some level of management support sufficient to support devel-
opment of a formal business case for that idea. In this scenario, the initial idea driver is often an
aggressive employee who is seeking to solve a local problem. The challenge inherent in this method
lies in the fact that the ideas tend to be local and not necessarily best fit for high-level organiza-
tional goals. Some call these “stovepipe” projects because of their local focus. Regardless of the
vision seed origin, both need to move that initial idea to business case, so the next step is to move
the process to where they can be approved to move forward.
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10.2.2 Business Case-Documentation of the Vision

Early in the development of a project vision it is common to produce a document called a Business
Case. A business case document is typically used to translate the initial view into an analysis of
tangible and intangible value for the initiative. The business case provides necessary financial
estimates, risk assessment, and goal justification for approving the expenditure of resources in
competition with other project initiatives that are also being considered. In all project situations,
the availability of resources constrains the level of project activity that can be supported by the
enterprise.
Major sections of this document typically contain data related to

Project objective
Problem/Opportunity statement
Potential solution strategy
Organizational goal fit

Strategic goal fit

Key assumptions

Competitive analysis

Benefits (tangible and Intangible)
Cost estimates (Initial and life cycle)
Competition

Recommendation

Audience for the Business Case can be varied and depends upon the scope of the effort. If the
proposal is coming from the bottom of the organization the next step would be to some higher-
level manager who might support the idea. Other visions come from senior management and the
analysis will be sponsored by them. If the organization has a Project Management Office (PMO)
structure, all proposals would go through them for review and grading. Absent that structure,
the decision point would come from the management entity that was interested in the concept
and had a budget to support it, or they would at least be the person fronting the effort with even
higher-level management. Regardless of the local process, the goal for the Business Case step is
to obtain management support for a formal planning stage where the various requirements and
management details can be further refined.

The business case format would describe the value of pursuing the initiative, then describe
solution alternatives and present recommendations to the sponsor. Using this core data, there
would be further review based on local processes.

10.3 Organizational Review

The level of review after the Business Case created can vary widely. If the project vision is large
and involves a major strategic change the review could be very formal and involve the enterprise
Board of Directors. Alternatively, major department heads and senior management are often tar-
gets for review. As with all project activities, communications with future stakeholders and users
can add improved insights into the organizational value and risk. Later in this process, a formal
management review will be held to add further input to the process. This review may be with a
PMO function as one exists, or otherwise with some other management entity. The format of
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formal management reviews varies depending on the size and impact of the proposed initiative.
Another management review model involves a standardized presentation format that would then
be held with a central screening committee in many organizations. Here, the defined alternatives
would be translated into a standardized presentation format that would then be reviewed. Ideally,
the goal at this point is to rank this initiative in terms of other proposals. Some organizations will
handle the actual approval process annually, which facilitates the ranking. Regardless of the local
review process, the result of the effort is to decide whether this Business Case is worthy of support.
If approved, the next step is to seck formal signoff by the sponsoring manager.

There is one alternative process that can add time to the approval process. Some visions encounter
conflicts and disagreement among the various players. This is not a rejection attitude, but disagree-
ment of scope, approach, value, etc. This lack of a consistent view makes it necessary to attempt to
homogenize the perspective and get key players on the same page as to the project goals. Without
some agreement as to the future target, it is impossible to produce a valid decision document. If this
conflict cannot be resolved, the initiation phase begins to take on more of an analysis of alternatives
view, which multiples the work required in producing multiple decision options and parameters.

10.4 Management Review

Assuming that the items contained in the Business Case and the following internal review process
has been favorable, the next step is to obtain formal approval to move forward. Assuming the
PMO model, this might be an annual portfolio session to rank all the projects and select those to
go forward. The stand-alone model would have a management sponsor who had sufficient budget
to approve the effort. Regardless of the process leading up to approval the key model artifact signi-
fying that the project is to move forward is called a Charter. This document becomes an important
element in the long-term support of the project as it will be key to providing guidance for the effort
throughout the entire life cycle. Its primary role is to protect the project and help with issues that
can’t be resolved with normal processes.

The sponsor Go/NoGo decision should be based on the data supplied from the Business Case
and other information emerging from the follow-up reviews.

10.5 Formal Charter Signed

The role of the Charter is to formally approve the project and establish necessary guidance and
assistance to move the project forward into a formal planning cycle. An important management
concept behind issuance of a Charter document is that this explicitly authorizes the existence of
a project and the subtle impact of formal chartering is to limit ad hoc project from springing up.
Since the chartering process follows a rigorous review process it helps to focus resource expendi-
tures on those visions that have been judged to best align with the organization goal structure.

A project Charter contains various authorizations and guidance information designed to help
follow-on planning activities. The following data should be included in the documentation (PMI,
2017, p. 194):

B Project objectives approved based on Business Case details and related organization
discussions
B High-level requirements, boundaries, and deliverables description
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Summary milestone schedule

Authority given to acquire resources and expend funds
Define organizational resources that can be used
Define constraints that must be met

Define next management review step

Key stakeholder list

Project manager named

At a high level, the project charter provides sufficient specification for the planning function
to commence and signifies that formal support has been explicitly given by the management
signature

10.6 Preliminary Scope Statement

Adding another layer of requirements documentation may seem redundant after the Charter has
been approved; however, there is a valid explanation for doing just that. At the beginning of a
formal planning process the definition of the project requirement is essentially a vision statement
based on little real technical analysis. The level of specification is primarily a vision statement and
not so much on the mechanics or feasibility of achieving that output. As we move up the process
into a more detailed planning step, it is important to clarify the requirements in terms more ame-
nable to technical specification of the deliverables and related work definition. Also, there are some
future project management implications that need to be resolved at this stage. The PMBOK clas-
sifies the results of this elaboration as a Scope Statement. This document describes the deliverables
in sufficient detail to guide the design process. Its role is to take the high-level description offered
by the Charter specification and translate this into a more clear and quantitative specification
that will support planning the technical work aspects of the project. Four expanded scope items

defined by the model are (PMBOK, 2017, p.193):

B Elaboration of the Charter output characteristics
B Expansion of deliverables specification

B Acceptance criteria for final deliverable

B Exclusions to the defined scope

We earlier saw a scope statement template that would help guide this elaboration process. A more
model-driven format for this is summarized below:

. Project and product objectives

. Product or service requirements and characteristics
. Product acceptance criteria

. Project boundaries

. Project requirements and deliverables

. Project constraints

. Project assumptions

. Initial project organization

. Initial defined risks

. Schedule milestones

RGNV I RS gy
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11. Initial WBS
12. Order of magnitude cost estimate
13. Project configuration management requirements

For the items listed here, the documentation goal is essentially a review and edit of the original
specification into terms that are more specific and understandable by the project team. Using
the previous “to leap tall buildings with a single bound” specification, this might be clarified by
adding it “must be able to jump a four-story building in a single attempt 95% of the time.” The
original specification performance requirement would obviously have to be technically resolved
later and would remain a point of design confusion for the technical side. In this manner, the
preliminary scope document attempts to clear up as many such definitional issues as possible
while che initial user-created requirement goals are fresh. The scope statement should be written in
clear language consistent with the terms of the Charter. Clearing up such requirements early helps
resolve future confusion and wasted efforts.

In addition to the technical clean-up process, the scope statement should also include some
specification regarding various management procedural activities for the new project. Typical of
these would be as follows:

1. Initial project organization

2. Project board—management steering process
3. Project configuration management requirement
4. Change control process to be used

Upon completion of the approval and scope specification documents, the project is ready to move
into the work specifics related to these requirements.

An approved project Charter and follow-on Preliminary Scope Statement represents two key
formal initiation documents that will be used to guide future planning decisions. Given these two
artifacts, a high-level vision of the project objective and its value is documented, along with rough
estimates for budget, schedule, and other related decision factors. The subsequent challenge for the
PM is to refine these still crude statements into a detailed formal project plan that will once again
need to be approved by appropriate management. Often times, a project will be approved subject
to refinement or rationalization of the initial project parameter estimates (i.e., cost, schedule, and
functionality). Seldom is management willing to approve the entire project based on the business
case unless many similar projects have been handled prior to this.

Once a project is underway, it is important to recognize that the Charter needs to be re-
evaluated minimally at each formal review point to reaffirm the ongoing project scope and direc-
tion of effort. As changes are approved in the project life cycle, the plan will need to be adjusted
and reissued as necessary; however, the Charter document can only be changed at the source of
approval—typically at a senior management level.
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Chapter 11

Project Plan Development

Approval of the project Charter moves the project process into a more formal plan development
stage. During the earlier concept-visioning period the project was likely supported by a small
number of individuals who philosophically believed in the endeavor and may have even been pas-
sionate about it. The planning process now moves the issue beyond this sponsor’s emotional point
into steps designed to translate the original vision into a workable technical approach to achieve
that vision. The goal now becomes one of defining the path and work elements required to achieve
the vision.

In order to achieve future project success, the appropriate planning process should open up a
more logical and technically driven analysis of the required work effort. Planning stage partici-
pants now include a wider variety of organizational and technical skill backgrounds and these
new participants tend to view the proposed effort with less bias than the original visionaries. The
primary goal of this second stage activity is to collectively resolve the ambiguities remaining from
the original definition and produce a work plan that will guide the project to completion. First,
the process has to define in greater detail the WHAT (requirements) and then work toward archi-
tecting HOW the effort can be accomplished. This evolutionary activity will uncover a breadth
of diverse opinions regarding the merits and technical approach required. This activity will likely
produce political, organizational, and technical conflicts that the project manager (PM) will be
challenged to resolve. Through all this, it is the role of the PM to work toward a common positive
team spirit regarding successful completion of the project as compromises are sought. The plan-
ning participants must look at this stage as an attempt to find a workable integrated solution to the
problem, while at the same time attempting to deal with the various internal and external issues
that can negatively impact the outcome.

It should be recognized that the real-world PM will often be required to take many shortcuts
in developing the project plan, and personal experience suggests that few real-world projects follow
the complete rigor as described in this text. Many project teams do not do it because they fail to
recognize the value in this level of analysis, while others do not do it because they believe that their
environment does not fit the model, or is either too dynamic or uncertain to plan.

There are multiple reasons to explain why these past quick-fix solutions failed. Certainly, one
common scenario is the tendency for senior management and key users to prod the project to
move into execution before a reasonable planning cycle is complete. In many of these cases, formal
planning is not respected as having value. This rationale is often justified by saying that something
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different would happen anyway, so why waste time creating a document that does not map to real-
ity. Regardless of the reason for taking planning shortcuts, realize that the views regarding project
planning are controversial in organizations. It is also important to realize that many projects fail
because these issues were not properly considered.

One example to illustrate the operational nature of a project plan involves work elements
dealing with fragile technology. It is true that the impact of a yet unknown risk event cannot
be included in the base plan because it has not happened yet; however, we must recognize that
it might occur and find a way to manage the potential events in this category. The project plan
defines work units as they are expected to occur, but when the risk events actually occur later, the
operational plan will have to be adjusted accordingly. An approved project plan is a documented
view of the anticipated project, hence changes during the planning or execution stages need to be
continually updated in the operational plan.

Another characteristic of the planning process is its iterative nature. One should not expect to
plow through the process in sequential work unit order and end up with an approved result. A more
realistic vision is to view planning like “peeling an onion.” As one layer is uncovered another layer
of issues becomes visible and better defined. Maybe the vision of fear should be kept with this anal-
ogy as this is another emotion one might have as the project complexity is recognized. One example
of this layering view is that uncovering project scope details will help understand the related time
and cost requirement. A less obvious situation occurs when the defined plan resources do not match
available capacity. This situation will require replanning to match the available resources. Therefore,
not only is the idea of a dynamic project expectation part of this evolution, but the iterative nature of
the process is also part of the understanding. Once project constraints in schedule, cost, resources,
etc. are encountered it will be necessary to replan what was already planned to deal with those con-
straints. Failure to do this will invalidate the previous work. All too often the constraints are not
properly taken into account, only to find later that the project will not work as defined. Ideally, a plan
should be a future roadmap for the project and it should work just as a roadmap works for an auto
trip. It should recognize where detours might exist and define ways to deal with such events. This is
a risk-oriented view of the process. One does not just view the future path as clear roads and sunny
skies. If you have a good roadmap and then receive information that the road ahead is under con-
struction it will be possible to look at the map and take an alternative route. The project plan should
have these same characteristics. Hence, when you think about planning keep the roadmap vision
in mind. Also, note in this scenario the concepts of iteration, contingency, and status information.

11.1 Planning Philosophy Arguments

All project teams are typically pressed to move on into execution quicker than they would prefer.
Management and other stakeholder groups push the team to move forward and start getting
visible items accomplished. Users feel like they have defined the requirements with the original
business case or vision statement and the planning process is not adding anything to the process
other than time.

To achieve success planning should not be viewed as a waste of time. If a reasonably well-
defined target can be derived the underlying technical steps necessary to achieve that target are
better understood. The Achilles heel in this design logic is that user requirements are typically not
well defined or understood even by the user much less than the project team. Also, project team
members often have diverse views regarding how to produce the item. Given these fuzzy issues,
there are perspectives that favor the development of a less thorough initial planning process with
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some form of ongoing iteration in developing the output. In other words, let the users see some-
thing working and then define the next step, iteratively marching toward some completion point.
From a management viewpoint, the lack of an initially defined schedule, budget, and some defini-
tion of the final goal makes this approach hard to sell. One counter to this argument is based on
the view and belief that iteration can waste resources. There is truth in both positions and thus a
source of conflict in work approach. The sections below summarize a few of the common rationale
supporting a more focused planning process.

11.1.1 Conflicting Expectations

A project vision is often spawned in one segment of the organization and for that reason it is com-
mon to focus the solution on that isolated segment. As the scope and impact of the project is better
understood, there will likely be conflicting views regarding how best to orient the requirements for
the benefit of the overall organization. What might be very productive for one segment of the organi-
zation could well create chaos elsewhere? Failure to define and review the broader requirements will
often leave issues to be uncovered later when they are costly to correct. Even when the issues are rela-
tively minor, stakeholder’s frustrations are often caused by his lack of understanding of the project
directions—derived scope, technical direction, resource issues, and so on. The classic example of this
would be to produce a costly product successfully according to the original requirements only to have
the user population say “we can’t use this,” or to find a better product already in the marketplace.

One of the major purposes of the planning process is to evaluate the various views of the vision
and work toward one that the overall organization understands and agrees to support. Everyone
may not agree with the result, but they should agree to work positively toward that agreed upon
goal and to understand why that particular choice is either appropriate or approved. Failure to go
through a planning process would omit this negotiation process and resulting buy-in.

11.1.2 Overlooking the Real Solution

Often times, a new technology looks promising and brings hope of some breakthrough solution
to a perceived problem. Moving too fast towards the use of a new technology can result in similar
negative outcomes as described above. In this case, the new technology could require changes in
organizational processes, structure, governance, or reward systems (Henry, 2004). In other situ-
ations, a narrow perspective of the project goal might completely miss the proper target. A valid
solution at one point in time could be absolutely wrong at a future time given dynamics in the
organization or the external marketplace.

11.1.3 Competing Solutions

In the organizational environment, multiple project proposals and active projects are likely to start
at any one point in time. As efforts continue to define the technical approach or scope of direction
for a particular project, different solutions can emerge elsewhere. Experience indicates that the
initial approach is often not the best strategic approach. Unfortunately, zeal of the various parties
can turn the selection process into a battleground of egos and parochial positions. It is up to the
project governance structure to ensure that reasonable options are viewed and explored without
turning the process into an “analysis paralysis” activity with no productive direction. Certainly,
one of the reverse side risks of planning is overplanning. Finding the right balance between spend-
ing too much time and not enough is a critical management skill.
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11.1.4 Misaligned Goals

One of the cardinal tenants of project management is to seek organizational alignment of projects
pursued to organizational goals. As obvious as this point might be, it is one that is often difficule
to achieve in the operational environment. This is yet another reason why management needs to
stay involved with this process throughout the life cycle.

11.1.5 Quality Solutions

Even in the situation where the target project vision is properly developed, there is still a need to a
produce a quality output. In order to achieve that goal the resulting plan must find an appropriate
balance between the vision (scope), cost, schedule, risk, and quality. Very few projects are worth
pursuing without regard to balancing these variables. Likewise, few projects can afford to produce
the highest possible quality. Therefore, the planning and execution functions must find the correct
balance between these competing goals. The best way to evaluate these parameters is to carry out
a reasonable level of planning.

11.1.6 Project Monitoring and Control

One of the classic rules of management is that you can only control what has been planned. This
means that the omission of a coherent plan also means that you are missing significant ability
to control the project given that there is no approved baseline for results comparison. From a
management perspective, the plan becomes the baseline on which to measure performance status
through the life cycle.

In order to create an effective plan that properly deals with the issues outlined above, there are
five items that must be resolved:

1. A combination of scope, technical approach, resource, and process considerations must be
dealt with

2. Diverse stakeholder expectations must be negotiated and documented

3. A proper balance between tactical and strategic needs must be reviewed and resolved

4. A solid review of the approved business case must be completed and matched with the sub-
sequent requirements developed during planning

5. The organizational goal alignment requirement needs to be verified.

11.2 Plan process and Components

There is wide diversity in organizational views regarding what constitutes a project plan. Certainly,
the real world often defines this simply as a budget and a schedule with high-level statements of
objectives. In order to be the type of roadmap outlined here, it must be recognized that a viable
plan consists of many interrelated components involving the 10 knowledge areas (KAs) (risk, com-
munications, HR, etc.). In an overall planning model-based view, there are essentially primary
and supporting sets of activities required to create a plan. In this view, the final plan will contain
a collection of related subcomponents.

The primary plan components are often summarized for presentation to senior management
and this view highlights various key issues that are relevant for the project (i.e., cost, schedule,
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risk, etc.). Some project plans need to emphasize risk and time, whereas others might focus heavily
on quality, time, or availability of critical resources. In any case, the total project plan should pro-
duce a broad vision of expectations and issues that are relevant to the activity and its stakeholders.
The KAs form the organizational structure from which to view plan components.

11.3 Plan Artifacts

It is important to recognize that the planning process is initially triggered by an approved project
Charter signed by appropriate management. This formal initiation step includes a preliminary
scope definition blessed by the sponsoring source. Both of these early artifacts are preliminary in
nature in that they do not provide sufficient guidance to complete the project or the required vis-
ibility to measure its general technical or organizational viability. A second-stage basic planning
question involves resolution of these broader views. There are many possible decision support arti-
facts that need to be produced as part of the planning process. The following list provides typical
samples of planning artifacts that have high probability of being included in the final project plan

documentation:

1. Approved scope definition—an expanded human language statement outlining the required
project deliverables. This list will be reviewed by a broader group of stakeholders than the
preliminary version.

2. A Work Breakdown Structure (WBS) that decomposes the project into work units necessary

to produce the defined output.

. Assumptions and constraints made as part of the planning process.

. Work unit time and material estimates.

. Work unit relationships (sequence).

. Time-phased resource allocation plan (human and capital).

. Major review points—technical, stakeholder, and management.

. Documentation requirements for subsequent phases.

. Testing and user acceptance plans.

10. Project team training plan—skill requirement definition.

11. Status reporting metrics and delivery process.

12. Communications management plan.

13. Risk management plan.

14. Stakeholder management plan.
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Items 1-7 will be described in Chapters 1215, while the remaining items will be generally dealt
with in various other parts of the text. This summary list of artifacts is not meant to be compre-
hensive, but more to show that planning involves a broader perspective than is understood by
most.

The degree to which the various output artifacts are utilized in a particular project depends
on many factors. The following list summarizes some key decision variables to judge the proper
planning level and approach:

1. Large or costly projects often have sufficient impact on the organization to require a thor-
ough plan in both scope and depth.
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2. Projects involving new technology need a heavy focus on risk management and work definition.

3. Projects involving a new-type target or skill should be approached carefully with adequate
planning,

4. Smaller commodity-type projects can be pursued with less complex planning.

5. Projects involving a common theme might require much less detail in their plans, or might
be able to use templates from earlier similar efforts.

The point of each example type is that projects have a lot of similar structural characteristics,
but also have significant differences in their internal emphasis characteristics. It is important
for the PM to decide on appropriate levels of detail for each KA in each project. Some orga-
nizations require a mandatory core set of activities and a supplementary collection of optional
items.

11.4 Conclusion

It would not be appropriate to leave this section without a comment regarding the real-world
view of project planning. Do not be surprised to find that few real-world projects follow the
rigorous planning definition described in these sections. Many do not do it because they do not
recognize the value in this level of analysis. Many others do not do it because they do not believe
that you can plan accurately, therefore, a waste of time. Hence, the effort would be wasted in
documenting something that will not come to pass. Regardless of the reason, realize that the
views regarding project planning are controversial. It is also important to realize that many
projects fail because these issues were not properly considered. As an example, risk management
is one of the newly emphasized topics and many organizations are now recognizing that failure
to respect this area can create significant problems if not dealt with propetly in the planning
phase. Our mission here is not to take sides on the ideal level of initial planning, but rather to
show why each of the KAs has an important planning perspective that must be considered in
the management process.

The key point to recognize in this overview is that the project plan should attempt to evaluate
each of the processes for each KA and deal with these areas to the degree required for a particular
project. In some cases, a KA is not of critical concern and can be minimized in the plan. However,
the 10 KAs have been identified by very seasoned PMs and their associated processes are defined
in the formal model. From this, one might suspect that each of them is relevant to some degree in
every project plan.

The next chapter will review the process of transforming the approved Charter project vision
into an understandable deliverable and work view.

Figure 11.1 illustrates a high-level schematic way of looking at the aggregate planning process.
In this view, the basic output is represented by four project output components, while five other
KAs are more involved in driving the work to generate those outputs. Note that the Integration
KA sits in the middle and tweaks the various items to influence the best outcome possible. This
overall view is not a perfect characterization, but conceptually puts the right focus on the overall
management view.

In the final plan, all KAs should be integrated such that each is viable and consistent to sup-
port the resulting plan outputs. As a simple example of this integration process the final plan can
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not specify HR requirements that are not actually available. A similar evaluation is made for all
of the other variables.

Reference

Henry, G., 2004. Best-Laid Plans. www.projectmanagement.com/searchResult.cfm?searchstring=Best%20
Laid%20Plans (accessed September 29, 2017).


http://www.projectmanagement.com/searchResult.cfm?searchstring=Best%20Laid%20Plans
http://www.projectmanagement.com/searchResult.cfm?searchstring=Best%20Laid%20Plans

Taylor & Francis
Taylor & Francis Group

http://taylorandfrancis.com


http://www.taylorandfrancis.com

Chapter 12

Scope Management

12.1 Introduction

The first planning step involves the process of creating a common view of a desired deliverable
and the related work. This process unfolds in a series of increasingly detailed steps. Typically, the
first stage of this process is a vague user statement of requirements. However, it is important that
this preliminary attempt to document the project objectives only serves as a starting point for the
project team in technical work definition. The initial project view typically focuses on the logi-
cal requirement, but offers little focus in regard to the associated technical work requirements to
achieve those goals. In order to structure the project work it is also necessary to translate the out-
put requirements into work units required to produce those deliverables. Also, the initial verbiage
outlining the project requirements is not rigorous enough to support a detailed work planning
process ot to give other decision makers enough information to approve the initiative. The defined
goal for this activity is to identify “the sum of the products, services, and results to be provided as
a project” (PMI, 2017, p. 722). This activity has elements related to both an output goal and the
project work related to that goal.

To ensure that these criteria are met, both the users and the technical producers must have
the same understanding of the required deliverables. The process of gathering these dispersed
specifications is called scope definition and the result of this is often translated into a deliverables-
oriented Work Breakdown Structure (WBS).

The formal project planning phase commences with various scope definitional activities
designed to produce a clearer understanding of the project work units, deliverables, assumptions,
and constraints. This activity leads to the development of a detailed work outline that represents
the primary scope definition artifact for the project. Essentially, scope analysis must provide defi-
nition for the following:

1. Definition of stakeholder needs, wants, and expectations translated into prioritized
requirements.

2. Definition of project boundaries, outlining what is included in the project scope and what is
not included.

3. Definition of the project deliverables including not only the primary product or service, but all
interim results as well. This includes items such as documentation and management artifacts.
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4. Definition of the acceptance process to be used in accepting the products produced.

5. Lists and defines project constraints that must be observed by the project.

6. Lists and defines project assumptions and the impact on the project if those assumptions are
not met during the course of the life cycle.

Italicized items above highlight the key resolution points that are essential elements needed for a
clear specification. The PMBOK® Guide outlines the following six sequential steps for scope deter-
mination and control (PMI, 2017, p. 129):

Plan Scope Management: This initial step is designed to formulate the approach for definition,
validation, and control of scope through the life cycle. This is essentially an overall manage-
ment guidance document.

Collect Requirements. This activity is an extension of the preliminary scope statement produced
during the initiation phase. The earlier effort was designed to provide a general view of
scope, while this second iteration will be more rigorous in its structure and will include
inputs from a broader group of stakeholders. The goal for this stage is to produce refined
definitional statements related to definitional areas summarized above. The resulting set of
specifications is documented in the updated Scope Management Plan.

Define Scope. This step involves packaging the requirements into a more technically detailed
description. Exclusions are defined here as well as a detailed description of the project and
product. The primary artifact produced is a formal project scope statement.

Create WBS. The WBS is a hierarchical representation outlining the structure of work for the
project. This process decomposes the project into layers of smaller and smaller groups of
work until the lowest level represents manageable work packages (WPs). The WBS is a fun-
damental core document for the team and drives many of the subsequent phase activities.

Validate Scope. This step formalizes the acceptance of the produce or process.

Control Scope. Monitors the ongoing status of this process group through the life cycle and
managing the change control activity.

12.2 Defining Project Work Units

Envision for a moment a “package” of work has been defined as a component of the project. This
could involve tasks such as installing piping, testing software, or producing a software module.
For now, view this simply as a defined set of work activities associated with a larger project effort.
The vocabulary for the lower-level work units is a WP. One metaphor for a WP is to view it as a
box, such as the one shown in Figure 12.1, with the three dimensions representing time, cost, and
scope (of work). The sequencing of WPs will be discussed in Chapter 14.

In order to develop a project plan to execute the contents of this box we must first make certain
technical decisions regarding the work necessary to produce the desired product. This section will
discuss some of the basic processes required, then derive an initial schedule and budget for this
project. As a starting point let us define a WP as “..the work defined at the lowest level of the
WBS for which cost and duration can be estimated and managed” (PMI, 2017, p. 726). These
elemental work units become the major control points through the life cycle.

At this point, we have not yet illustrated how a WP fits into the full project structure, but
the key point for now is to recognize that it represents a defined work deliverable component of
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the overall project that requires work to accomplish. The collection of these WPs then represents
the complete project scope definition.

One common rule of thumb is that a WP should be defined and sized to represent approxi-
mately 80 hours of effort and/or two weeks of work; however, that definition might not be
appropriate for some project types. The key point is that this work unit definition becomes a
management focus point for the entire life cycle of the project. A WP will be defined and man-
aged by its estimated requirements for human and material resources, support equipment, and
other parameters related to the work. From these input parameters the WP will produce some
defined output. From these specifications it is possible to estimate how long it will take to do
that work and how much the effort would cost. In essence, this is an important foundation
concept of a project plan.

12.3 WP Planning Variables

Effective project WP planning requires many items of information related to the activity in order
to assess the content of the work and integrate it into the rest of the project. Conceptually, it is
desirable to capture this information into a single data repository. Such a repository may not be
visible by that name in real-world projects, but the type of data described below will need to exist
somewhere in the project records. In order to estimate and track the project activities, it is neces-
sary to define the following types of definitional parameters for each WP:

1. ID reference—this is a code used to identify where the WP fits into the overall scheme of
work

. Labor allocation for the task (e.g., number and skills of workers)

. Estimated duration for the task, given the planned worker allocation

. Materials associated with the activity and their cost

. Name of individual responsible for managing the activity

. Organizational unit assigned to do the work

. Defined constraints (e.g., activity must be finished by...)

. Key assumptions made in the course of the planning activity
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9. Predecessors—Ilinkages of this activity to other project work units
10. Risk level for the activity—more work will be needed on this aspect later; for now, a general
measure of risk could be defined as H, M, or L
11. Work description—this defines the output objectives for the unit
12. General comments—free-form statements that help understand the technical aspects of the
work required

In addition to these core definition items, it is also necessary to have sufficient management over-
sight into the estimated values derived. In order to control these values, it is common to have
additional approval fields in the WP record showing approvals by the performing organizational
group and the project manager (PM). With this set of information completed, the intent is to be
adequate for the performing organization to produce the defined outputs.

12.4 Multiple WPs

Moving one step up the food chain in our Scope theory, let us review what information can be
derived from this low level set of specification. This example assumes that two WPs are related,
meaning these two sequential steps are required to produce some desired outcome. This view is
technically called a Finish—Start (FS) relationship. Metaphorically, we are stacking our two boxes
end to end as shown in Figure 12.2.

For this example, let us assume that all workers involved have the same skill levels and can
do all tasks required. They are also paid the same. These handy assumptions allow us to avoid
many messy issues in the schedule calculation process, but they help simplify the focus on basic
raw mechanics of scheduling and budgeting. We will see more of these terms in Chapter 13 and
beyond.

12.5 Developing the Total Project View

Up to this point, we have looked at low-level components of the project and this helps to under-
stand the management model for that level. Unfortunately, a project consists of hundreds or thou-
sands of such elements. In a large project, it is necessary to group boxes into higher levels called
summary packages. These help group work into more manageable work views; however, the fun-
damental scope building block elements consisting of WPs will stay essentially intact. The key
conceptual additions from this point are WP interactions with each other and the linkage to the
support organization. If all WPs could be accurately estimated as described thus far the process
of developing schedules, budgets, and the overall management process would be relatively simple.
However, the fact that most organizations do not experience project success rates much above
50% (many lower than that) suggests that other factors somehow get introduced into this process.

3 weeks

£ 6 weeks

B

Figure 12.2 Multiple WPs in sequence.
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Nevertheless, building a solid WP level management foundation is a key step in dealing with the
vagaries of the external world. Regardless of where or how we start the planning process, the goal
is to produce this level of work definition granularity.

12.6 Developing Project WBS

It is always difficult to suggest that any one activity is the most significant one to support the
management and work control process, but there is heavy evidence from industry researchers that
indicates failure to properly define project scope creates an array of problems later and often leads
to decreased success rates. One proven technique that has been found to be of broad value in the
project planning and control process is the WBS. Our bias is that a properly created WBS is the
most important planning and control artifact and it has broad impact across the various project
management processes. A well-developed WBS is the best tool available to define and communi-
cate various aspects of scope and status for the project. In latter sections of this chapter, we will
review some of the key concepts and mechanics related to this activity.

As the project scope definition moves from a high-level vision-oriented definition of require-
ments toward the technical work required there is a need to translate the original plain language
specification verbiage into something more akin to a structured technical work definition. This
requirement-to-work translation process is the fundamental role of the WBS. The value of this
approach is that the result serves as a good communication tool between user plain language
requirements and the technical work required to produce those requirements. Both technical and
nontechnical groups can understand the result, and it provides a communications bridge to con-
firm that the stated requirements are being produced by the defined project work units.

Before jumping too deeply into this topic let us illustrate a WBS with a simple example.
Figure 12.3 shows what a defined project structure for a house might look like. The nine WPs are
meant to identify major skill and work areas necessary to complete the project. The role of each com-
ponent is to deliver a defined portion of the overall project requirement. Collectively, these combined
boxes represent the total scope of the project. Also, note that a box dedicated to project management
is included in the scope definition since it is a required work activity and consumes resources.

Various reference sources describe their approach for the WBS construction process. As an
example, Project Management Institute (PMI)’s Practice Standard for Work Breakdown Structures

House Level 0
Site prep Foundation Framing Utilities Level 1
Walls Roofing BN Landscape ojet Level 1
work mgt (cont.)

Figure 12.3 Basic WBS Structure.
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provides guidance and sample templates for various types of projects (PMI WBS, 2006). An
accepted approach shows the top WBS box with a short name of the project or program that is
being defined. The second level would contain high level groups. Examples of this are subsystems,
project phase, or processes depending on the type and scope of the project. The third level con-
tinues the scope decomposition and by this point, the structure should begin to reflect the major
work groups and/or key deliverables. According to the Department of Energy (DOE) methodol-
ogy, the first three levels of a WBS are:

Level 1: Major project-end objectives

Level 2: Major product segments or subsections of the end objective. Major segments are often
defined by location or by the purpose served

Level 3: Definable components, subsystems, or subsets, of the Level 2 major segments (DOE,

1997)

Even though standard construction rules have logical value for future project comparison and
potential reusability, there is no one right answer for constructing a WBS. Its primary role in
the process is to describe the work structure from the eyes of those responsible for delivering the
output. In essence, a WBS is variable depending on project size, technical approach to the effort,
and the organization mix doing the work. The list below shows several optional ways to construct
a proper WBS structure:

1. Using standard templates from similar recurring project types

2. Modifying the structure from a similar effort

3. Defining the major work organization groups and then decomposing the structure from the
top-down level

4. Start with lower-level defined work elements and aggregate them upward into a logically
defined hierarchical structure

5. Package the structure using the required deliverables as guidance (Schwalbe, 2006, p. 163)

Regardless of the method used or resulting structure, the final WBS view should eventually con-
tain a set of reasonably small WPs at the lowest level. These collections of defined work effort
represent the total scope of the project. In other words, project requirements should be mapped
to specific WPs to ensure that all user-approved requirements have been defined in the technical
work structure. Envision a WP as a defined and managed unit of work. As a memory metaphor,
think of the boxes as molecules in the chemical compound; it might also be worthwhile to expand
this analogy to include the view that the human and material resources assigned to these mol-
ecules are then the atoms.

For operational reasons, a WP should normally be linked to a single organizational work
group, or at least have a single manager assigned responsibility for the effort. What is not obvious
at this point is that the WP will be a basic item used for detailed planning, execution, and control.
In order to construct the project plan, it is necessary to define the related work content, resource
requirement, schedule, and budget, plus other requirements relevant to the individual WP. As the
project progresses, actual status will be collected for these items.

All WBS summary aggregations above the WP level are simply groupings of their lower level
items. From the descriptions outlined thus far be sure that you have a clear understanding of the WP
concepts introduced. These items are the basic technical and management building blocks for the
project and they are the items that must be in place to help drive the project to successful completion.
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12.6.1 WBS Dictionary

In addition to the visible project activities related to product delivery, there are other supporting
activities that should be captured in the WBS data repository, which is now named the WBS
Dictionary. A sample of these follows:

. Define product approval processes with the future user

. Define recurring planned meetings (team and external)
. Define Team/management/customer interfaces activities
. Define Quality inspections and defect repair processes
Show Training activities (team and users)

. Define project formal communication requirements (status reporting and presentation
preparation)
7. Additional project-related management processes that need to be developed (i.e., change
control, quality assurance, etc.)
8. Document project startup activities
9. Store and advertise planned deployment of the project output and ongoing support
10. Draft and store operational service level agreements with outside support groups
11. Project closeout details
12. Define stakeholders involved with the WP

Many of these items represent key life cycle management decisions more than work unit speci-
fication; however, if issues such as this are not accounted for the required stafling level will be
inaccurate. What this means is that the WBS must also include various environmental work
activities that on the surface do not look like requirements, but in fact represents additional work
requirements that are put in place to improve the probability of success. As an example, project
management must be shown in the project scope as it consumes resources.

A WBS is a great tool for showing the basic work and deliverables organization of the defined
effort, but it is weak on work specification. To supply these needed details the WBS Dictionary
is used (Table 12.1). The primary purpose of this document is to provide needed descriptive

Table 12.1 Data dictionary format

Project WBS Task no. Person responsible

Total authorized
description

Task deliverable

Acceptance criteria

Duration | Total costs$ | Direct Material | Misc. Deliverables
(days) costs $ costs $ costs $
Due date | Preceding activity Team member Succeeding | Team member
assigned activity assigned

Resource assigned purchasing

Approved by PM WP owner Date
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detail for each WBS component. PMI lists the following types of data for the dictionary (PMI,
2017, p. 162):

1. Statement of work (SOW) description

2. Codes to support tracking of organizational resources and project financial details (i.e.,
WBS or organizational accounting codes)

3. Deliverables

4. Acceptance criteria

5. Associated activities/tasks (predecessors and successors)

6. Milestones

7. Responsible organization for the work

8. Resource estimates

9. Start and stop schedules (this may be kept in the project plan)

10. Quality requirements and metrics
11. Technical references

12. Contract information

13. Constraints and assumptions

14. Risk level (high level indicators)

Because of the data-intensive nature of the dictionary items defined above, many organizations
do not employ a single repository strategy. It is possible to avoid having a single data source of
project data, but for future ease of access a single repository makes sense. If the project sup-
porting data is documented in a formal computer-based repository, the internal project team
can have ready access to needed work items. Searching for data can be a very wasteful activity
for team members. Details related to items such as schedule, budget details, resources, orga-
nizational assignments, and task relationships should all be contained in the formal project
repository. The modern class of document management software makes this consideration
mandatory.

Development of a good WBS structure is not an easy task and the guiding principle is that its
design should help both the project team and external stakeholders understand how the project is
structured. In order to be of maximum value, the project plan structure should map to the WBS,
therefore, one approach to developing the WBS structure would be to align it around the develop-
ment methodology being used.

12.7 WBS Mechanics

Recognize that a WBS will not always be fully decomposed to the WP level during the plan-
ning phase. Prior to completion the decision could be made that the requirements are sufficiently
defined and then leave further elaboration for the execution phase. This means that some segments
of the WBS would contain work units at a higher level of definition than described thus far. This
also means that there is a higher potential error in the resulting plan values. These higher-level
work units are called planning packages and their accuracy is often titled Rough Order of Magnitude
(ROM), meaning that their related error rates can be £100%. These units have the same general
definitional needs as a WP and will need to be mechanically dealt with prior to their execution.
This form of plan evolution is called the rolling wave approach.
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Regardless of the work unit level reflected in the planning phase of WBS, each box in the
structure should be linked to some specified organizational entity and a defined manager. The list
below offers some basic decomposition alternative steps to consider:

1. Identify the top-level view that represents how the project will be defined within the pro-
gram, phase, or component structure.

2. Identify the goals of the entire project. Consider each primary objective as a possible top-
level element in the WBS hierarchy. Review the SOW and project scope documents to aid
in this decision.

3. Identify each phase or component needed to deliver the objectives in step one. This will
become second-level elements in the WBS.

4. Break down each phase into the component activities necessary to deliver the above levels.
This will become third-level WBS elements.

5. Continue to break down the activities in step three—these tasks may require further
decomposition.

This process should continue downward until the work units are identified to a single organiza-
tional unit owner. Where possible, the defined work units fit into the size definition supported by
the organization. If this is not feasible at this stage the unit should be labeled a planning package
and marked accordingly. It is a management decision regarding further decomposition of the
larger packages, but scheduling accuracy and future control granularity will be lessened if large
work unit packages remain.

The theory and concepts for a WBS are easy to understand; however, a basic question remains
regarding how to identify the correct WBS structure for a particular project. The list below con-
tains items that may help decide on the proper packaging design:

1. Are there logical partitions or major phases in the project?

2. Are there milestones that could represent key groupings?

3. Are there business cycles that need to be considered (e.g., tax period, production, downtime
schedule, etc.)?

4. Are there financial constraints that might dictate phases?

5. What external company life cycles might impact the structure?

6. What development methodology process will be used? Does it help define a logical grouping?

7. Are there risk areas that need to be recognized (e.g., technical, organizational, political, ethi-
cal, user, legal, etc.)?

Project team active involvement is imperative for moving the WBS through the development
stage. In this planning cycle team members should discuss proposed views and draft possible
package names on sticky notes or white boards that allow proposed boxes to be moved around.
The result of this activity is a draft WBS hierarchy tree structure, as shown in Figure 12.4.
Through subsequent discussions various items will be moved around on the board until a
particular work organization is agreed upon. This process should normally work from a top-down
view of the project scope. Once a particular WBS level is defined, it may be possible for a portion
of the structure to be allocated to a team subgroup for more detailed discussion and decomposi-
tion. Later, each subgroup would make their presentation to the whole team to ensure that other
“horizontal across-the-tree” editing is not needed. This should generally occur on a level-by-level
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Figure 12.4 Developing the WBS on a white board.

basis through at least the planning package definitions. As the process moves downward the level
of interaction across the structure should decline as the work begins to align itself into more
isolated organizational units. When the draft process is complete, a final project team review of
the overall structure is required. At this point, the team must buy into the structure and its repre-
sented work. This design process benefits the project team, as they will gain a deeper understand-
ing of the project scope, roles and responsibilities, potential risk areas, and critical assumptions.
In addition, this overview stimulates team communication and a spirit of collaboration. Sessions
of this type can complete a draft WBS structure in fairly short time periods, assuming the project
scope is familiar. However, if the project involves high complexity or a new-type venture, then
this process might be iterative and require multiple sessions to resolve. Regardless, the process of
decomposition and review remains the same.

In this model, some boxes have been labeled as a deliverable rather than a summary pack-
age. The focus point of this view is that defined deliverables were part of the discussion and the
team wished to ensure that the structure contained the specified requirements. In any case, it is
important to review the final structure to ensure that the work defined will produce the required
deliverables and that should be included in the quality management aspects of the scope develop-
ment. In other words, if work unit 1.3.1 is to produce a specified deliverable, that should be part
of a future quality check on completion of that activity (Figure 12.5).

Keep in mind that the number of levels in a WBS depends on the size and complexity of
a project. Another stylistic consideration is to use nouns as titles in the structure, rather than
verbs. This helps focus on what is to be done and not how it will be produced. Remember, a WBS
is defined as a deliverables-oriented structure, but the lower layers are work focused to produce the
project deliverables!

12.7.1 WBS Numbering Scheme

There are various schemes used to label the boxes in the WBS structure; however, in most of these
a decimal point approach is used to reflect the hierarchical layers. Mature project management
organizations such as the Departments of Energy and Defense have standardized schemes for box
numbering. One common method is to label the top box “1,” then the layer below would be 1.1,
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Figure 12.5 Sample draft WBS with deliverables identified.

1.2, 1.3, and so on. However, if the top layer is labeled “0,” then the layer below would be defined
as 1,2, 3, and 4. Regardless of the scheme chosen, the layers below generally attach a decimal-type
notation to reflect linkage to the layer above. Figure 12.6 shows a skeleton sample WBS with typi-
cal numbering notation.

It is given that scope changes will occur during the life cycle and will affect the geometry of
the WBS. For this reason, it is advisable to use some form on non-sequential ID numbers to leave
open codes for future changes and additions to the scope. This could be done by using increments
of 10 in the numbering sequence. In any case, recognize that future changes will likely add work
units to the structure, so the numbering can get messy and disorganized without space to add new
boxes. As a final point on the schematic mechanics, realize that these numbers will be linked to
other project processes for cost and schedule tracking, risk, communications, HR, contracting,
and others. This coding system provides an excellent method to communicate understanding of
the overall process.

| 1 | | 2 | | 3 | Level 2
[ [ l |
| 11 | | 12 | | 13 | | 2.1 | | 22 || 3.1 | | 3.2 |Leve13
| I
[ [ [ |
|1.1.1| |1.1.2| | 1.1.3| |1.1.4| e oo |3.2.1| |3.2.2| | 3.2.3| Level 4

Figure 12.6 Sample WBS numbering scheme.
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12.7.2 Other WBS Views

The concept of structuring work has many operational benefits to the project management pro-
cess. In order to support different control or analysis needs, it is typical to sort the basic WBS data
into other views. The most common restructuring occurs in the case of third-party vendors being
involved in some subset of the project. In this situation, the element of the WBS that is contracted
will generally not be under the control of the internal project team. Assuming that is the case, then
the contracted “branch” of the structure would essentially be extracted from view and allocated
to the contractor for management. In some cases, the contractor would need little added specifica-
tion for their activity, while in more complex situations they might have to be fully involved in the
decomposition process to the WP level just as though they were internal members of the team.
If the contractual arrangement is fixed price, that substructure of the plan might be shown on
the WBS as a single summary box. However, other reporting needs or contractual options might
necessitate further WBS detail be displayed, but most likely not to the vendor’s internal WP level.
This substructure is called the Contract WBS (CWBS). It is connected to the master WBS, but
generally stays under control of the third-party vendor to manage without specific details being
visible to the buyer.

A second presentation form for the WBS is organizational centric, meaning that it is sorted
into collections of work by organizational group. This view is called an Organizational Breakdown
Structure (OBS). Similar to this view is a time-phased sort by resource categories used to show total
skill requirements represented by the WBS. This view is called a Resource Breakdown Structure
(RBS). Therefore, if we were attempting to capture product costs or levels by resource type, it is
possible to define that level of detail in the WP and sort the data accordingly.

Once the final WBS is approved by appropriate user, technical and management entities that
version is frozen and used later to compare actual results. This view is called the Scope Baseline.
As projects evolve, changes invariably creep into the requirements set. These often occur because
more is now understood about the target and if the changes are properly managed this can be a
reasonable process. As part of the change control process management has to agree that the change
proposal is positive and a desirable choice. This typically means that the budget will increase
because something extra has been added. When this occurs, it is possible to reset the project plan
baseline. This would be called the revised baseline and the process is called rebaselining. It is impor-
tant to understand what each of these baseline points represents. As an example, it is not appropri-
ate for the PM to be blamed for a budget overrun if management has approved a 20% increment
in the project requirements through various changes. In this case, a 20% growth in actual costs
over the original baseline may be reasonable. On the other hand, comparing end of project costs
to the original baseline does show how much the project expanded since the plan was approved.
Analysis of these comparisons can provide important lessons learned for future projects, and for
that reason the role of various baselines is an important control concept.

12.7.3 Tracking Status of the Project

In order to compare project status, it is necessary to establish a linkage mechanism between the
WBS and related accounting data, which is typically located in a formal enterprise resource system.
Developing a translation key between the enterprise resource system and the project WBS detail
is needed for tracking purposes. In this process, the financial system codes (chart of accounts) are
mapped to corresponding WBS code of account boxes. These common WBS mapping points are
called Control Account Packages (CAPs) and they can be arbitrarily linked to low-level WBS boxes,
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or summary level activities. The level of visibility into actual resource usage dictates the desired
location for CAPs. It is theoretically desirable to have actual cost data captured at the WP level,
but in many cases the extra administrative work to do this is not justified. Hence, location of the
various CAPs in the WBS hierarchy is a management decision. In operational mode, actual status
would be collected for the appropriate CAP, which in turn would allow for plan versus actual
comparisons to be made at that level.

For the examples used in the rest of the book simple WBS coding schemes will be used,
but keep in mind that large organizations would have to deal with a more complex code
structure, or a mapping algorithm to link the simple internal project scheme to the enterprise
financial system.

12.8 WBS Construction Checklist

At this stage in the project planning process, the goal is to translate the logical requirements
into a technical structure that will produce the defined deliverables. The six steps outlined below
are intended to provide some guidance in regard to how to look at the requirements and trans-
late them into a technical work structure for the project. The guiding design principle is that the
resulting structure will map to the way in which the project is envisioned to be executed. A sample
development checklist to evaluate this process follows:

1. Identify the top box structure. Group this level using one of the following structuring
approaches:

a. Major project phases (i.c., phase I, phase II, etc.)
b. Major projects under a larger program

c. Methodology life cycle phases

d. Major deliverables

e. Organizational responsibility

. Geographical location

g. Process sequence

h. A hybrid of the above structures.

**Regardless of the WBS structure chosen, it should reflect the way in which the project will

be managed and executed.

2. Decompose the structure until manageable size WPs result in the lower tiers. Ensure that
adequate definition exists for each WP

3. Use organizational defined coding structures, assign a unique identifier to each WBS activ-
ity based on its hierarchical level (see Figure 12.7).

4. Assign management owners to all boxes. Each WBS box entity requires assignment of a
responsible manager who is charged with overseeing that aspect of the work. Activity own-
ers assist in planning their activities and are later responsible for ensuring that the work
gets done to specifications and within agreed schedule and resource constraints. When no
owner is explicitly assigned to a work unit the ownership role defaults to the responsibility
of the PM.

5. Define completion criteria. Documentation of project WBS activities is an important plan-
ning requirement. The purpose of this is to provide a measurable mechanism to judge future
status of the activity. These requirements should provide guidelines to evaluate complete-
ness. A possible test script statement could say “Complete six error-free runs of the approved
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Figure 12.7 WABS to accounting cross-coding.

test script against the integrated code produced by the WP and document the results in the
project test database.”

6. Support area review and further analysis. The last step involves reviewing the work defined
with the various performing organizations. The theme of this review is to ensure that all of
the relevant knowledge area issues are identified. For each performing entity the following
knowledge perspectives should be reviewed:

Human relations (skill availability, capacity, and organization)

Quality plans (test plans, quality processes)

Risk assessment and response plans (general risk management)

Communication plans

Project organization and staffing plans

Procurement plans (third-party human resources and material)

Project management.

Key stakeholders identified

Limitations in any of the knowledge areas outlined above can in turn cause changes

om0 80 O

in the project work scope. For example, the decision to outsource a portion of the scope
would impact defined work units related to that activity. In similar fashion, decisions on risk
mitigation or transfer would likely impact other aspects of the project. Decisions from these
related areas must be integrated into the WBS plan since they impact the resulting scope,
schedule, or budget. Once this review cycle is complete the next step is to move forward to
begin estimating task durations and resource allocation to WPs.

7. Management approval of the scope. Once the WBS is considered to be complete it needs to
be formally approved by management and appropriate stakeholders. With that action com-
pleted the scope baseline is set and the process begins to move forward toward scheduling
activities.

12.9 Requirements “ibilities”

On the surface, the requirements definition concept seems pretty simple—to identify what the
customer wants and then engineer the technical details necessary to construct it. The general scope
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discussion to this point has had that flavor. However, there are a set of not so obvious issues that
often fall into the crack of the requirements definition. We call these the basic nine “ibilities™

. Traceability

. Affordability

. Feasibility

. Usability

. Producibility

. Maintainability
. Simplicity

. Operability

. Sustainability.

O 00 g O\ WV NN

Each “ibility” represents a work unit attribute to be considered in the requirements definition. We
must recognize that the project goal is not just trying to produce a stated deliverable. It must also
consider a broader technical look at the attributes of the result. In order to do this it is necessary
to review the approach taken and adjust the scope statement according to each of the nine ibility
attributes to ensure that the approach chosen appropriately matches the real requirement. In many
cases, a particular solution will involve a trade-off of one or more of these attributes based on time,
quality, functionality, or cost constraints. These decision alternatives will present themselves along
the following general lines:

1. Present versus future time aspects
2. Ease of use versus cost or time

3. Quality versus time or cost

4. Risk of approach

5. Use of new strategic technology versus a more familiar tactical approach, etc.

As the project moves through its life cycle processes of scope definition, physical design, and
execution each of these considerations should be reviewed. All too often one or more of the ibilities
is ignored or overlooked and the result is downstream frustration by someone in the chain of users
or supporters of the item. The section below will offer a brief definition and consideration review
for each of the 7bility items:

Traceability relates to the ability to follow a requirement’s life span, in a forward and backward
direction (i.e., from origin, development, and specification, its subsequent deployment and use,
and periods of ongoing refinement and iteration in any of these phases). Envision traceability this
way. If a design element or WP specification is changed, the configuration management process
will document this and be able to ensure that the proper version is used.

Affordability relates to a match of the design approach to the budget. There is always pressure
to cut costs through the design, but many of those decisions cause some adverse impact on other
ibilities.

Feasibility can wear many hats in the project environment. The most obvious of these is the
technical feasibility of the approach. Often times, stretching to achieve some performance goal
will go beyond the existing technical capabilities and create additional risk. In similar fashion, the
lack of critical skills availability can adversely affect the outcome. Think of feasibility as anything
that can get in the way of success, whether that be technical, organizational, political, resource,
or otherwise.
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Usability is similar in concept to operability, except that in this case it more involves the result-
ing value generated by the output. It is what the process or product does in the hands of the future
user. This can be either reality or perception based, but is certainly a concern for the project team
to deal with.

Producibility is an attribute associated with how the actual item will be created. In many
cases, there is a gap between the designer and the builder, so the key at this stage is to be sure that
the building entities are represented in the design and probably even in the initial requirements
process. Think of this as a “chain” of events that need to be linked together and not just thrown
over the wall to the next group. Each component in the life cycle needs to consider this attribute.

Maintainability deals with the item in production. The consideration here is how much effort is
involved in keeping the device ready for operations. In the case of high-performance devices there
is often a significant downtime for maintenance. Having a device capable of “jumping tall build-
ings with a single bound” sounds good, but what about if it can only do that about 10% of time,
with the remaining period being down for some type of maintenance. There is clearly a trade-off
consideration here. The design trade-off in this case is to design a way to perform the maintenance
quicker, cheaper, or with less downtime. Certainly, the best choice is not to ignore the issue.

Simplicity is an overarching concept. Complex is the natural state. The goal here is to find ways
to achieve the required output as simply as possible. This is a motherhood statement, but a real
requirement to keep in perspective.

Operability involves the future user’s ability to easily and safely use the product or device.
Many years ago, aircraft designers found that the location of gauges, switches, and knobs had a lot
to do with the safe operation of the airplane. Every device has characteristics similar to this. Think
of this actribute as not changing the requirement, but rather making the functionality easier to use
and safer. Automobile designers in recent years have found this to be an issue with some of the new
dash functions being installed in the modern car (i.e., how do I turn on the radio?).

Sustainability is likely the least understood of the 7bilities. This goes beyond all other attributes
in that it evaluates the ability of the process or product to exist for a long term. Will the underlying
technology survive? Will the design last as long as required? In high-technology projects this can
be one of the most diflicult factors to deal with given low predictably of the next new technology.
Maybe “predictability” is in fact the tenth ibiliry. If the project team had an accurate view of the
technical and organizational future this goal could be better achieved. All too often, an underly-
ing technology is used in the design only to find much too soon that some better technology has
been introduced to make the current approach obsolete.

The final word on the 7bilities set is that they are important to both short- and long-term suc-
cess of the project. One of the keys in both requirements and design reviews is to go through the
nine 7bilities list and resolve the trade-offs outlined here. This process may well be equally impor-
tant to getting the user requirements correct because if the correct choices are not made here the
user will still feel that the requirements were not met.

12.10 Moving Forward

This chapter has illustrated how scope definition is the functional jumping off point for project
planning. At this stage, the important point to understand is that planning decisions made in
other areas can impact various aspects of the plan including scope. We have touched on the inter-
active characteristics that KAs can have on each other. A more detailed discussion related to that
idea will be deferred for now, but is the main topic of a complete chapter later.
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The next chapter will focus on schedule management as the core planning activity that follows
from scope definition. Essentially, this involves an evolution of scope definition through the time
required to produce defined work units. As illustrated earlier the linkage of WPs is a key aspect
in producing a schedule. Likewise, the resource information collected is also fundamental to the
budgeting process.
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Chapter 13

Quick Start Example

13.1 Introduction

Itis important at this stage to demonstrate how a somewhat abstract graphical Work Breakdown
Structure (WBS) can help to develop a schedule and cost plan for the project. As we will
see, scope is actually the foundation for the project because it starts the technical and work
definition, outlining what needs to be produced and what units of work are required. This
specification process leads directly to the time and cost aspects of the work defined. For this
Quick Start demonstration, the focus is on illustrating how the WBS leads mechanically to
the creation of a first cut schedule and budget. Understanding how these pieces play together
is a critical learning step in that many view project management simply as scope, schedule, and
budget. We will see more complexity in this process as the text discussions evolve the topic.
However, illustrating this fundamental linkage is a valuable metaphor for understanding this
part of the model story.

13.2 Project Management Work Packages

The vocabulary term introduced in Chapter 12 for defined work units is a work package (WP) and
the tool for linking these together is the Work Breakdown Structure (WBS).

In order to combine these two concepts into something meaningful it will be instructive to
show how these two artifacts lead to a plan for schedule and cost. The example developed here will
demonstrate some of the basic mechanical inputs needed to derive an initial schedule and budget
from the WBS view.

We previously described how WPs were the building blocks to form the project WBS and
through these the overall project work and deliverable scope is defined. From a work definition
perspective, the WP becomes a management focus point for both planning and control activities.
The most visible outcome of examining the internals of a defined WP is to see that it initially
contains estimates for the required resources to execute the work, estimated duration, cost, and
linkages to other work tasks. From these specifications a model first iteration schedule and cost
can derived. Embedded in this will be not only the project schedule and budget, plus can include

131
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a summary of the planned resources as well. Collectively, the results of this process would repre-
sent a first cut schedule and cost estimate that can be aggregated through the WBS to reflect the
total direct cost for the project. The concept of “first cut” implies that more details will need to be
added before this process is finished, but this simple example provides a good introduction to this
fundamental activity

13.3 Multiple WPs

Chapter 12 discussed the concept of linked WPs. These linkages (predecessors) indicate the order
in which work units will be executed. Moving one step up the food chain in our WP theory, we
can now see what happens when we admit that there are two WPs. A larger work view to define
the whole project can be represented in the same manner regardless of the number of WPs. To
offer a simple example of two related WPS assume that task A involves pouring concrete and task
B involves smoothing the finish. This structure can be modeled by showing the two boxes stacked
end-to-end. This serial form is called a finish—start (FS) relationship. Metaphorically, we are stack-
ing the two boxes as shown in Figure 13.1.

For the schematic outlined above the project duration would be calculated by adding the
two individual task durations. Hence, if WP A has duration of three weeks and WP B has dura-
tion of six weeks, the calculated duration for the set would be nine weeks. Simple, huh? One
should always be wary of such simplistic arithmetic. First, there is a difference in the meaning
of duration and elapsed time. Let’s say that the normal work schedule is 40 hours per week and
five days each week. Weekends would count on the elapsed time calendar, but not part of the
duration count since the workers are not on scene at this time. This brings up our first convo-
luted definitional problem to resolve. There are three views of time that need to be understood.
These are:

Effort/work—the amount of total effort required to execute the defined scope.

Duration—the amount of working time required to execute the work; multiple resources can
be used to cut calendar time (i.e., two workers executing a job may cut the original estimate
by 50%).

Elapsed time—the calendar time required executing the work. Work schedules typically are
five-day weeks, so weekends would be lost time in the schedule.

The three variables outlined above represent potential confusion. For example, the WP time esti-

mate might be 80 hours, but with two resources allocated the duration is 40 hours. Then, if the job
starts on a Wednesday it will not finish until seven days later (i.e., two weekend days off).

3 weeks

e 6 weeks

B

Figure 13.1 Two box model.



Quick Start Example ®m 133

13.4 Example: Pool Project Mechanics

It is now time to show the mechanics related to this process. Installation of a swimming pool will
be used as the reasonably well understood example to make the plan development process more
visible. Since this is a small project, it is possible to elaborate the whole activity set in a single WBS
layer as shown in Figure 13.2. The staggered layers in the figure are required to fit the visual inside
the page space.

The first step in the translation process is to flacten the WBS into a columnar formart as previ-
ously described in Chapter 12. Table 13.1 shows the equivalent table, plus it adds duration and
sequencing (predecessor) information to the various WPs. This is required to move this data into
a schedule format.

Two of the data elements come directly from the WBS. That is, WBS code and Activity title.
Three additional data elements are needed to finish the table. The three variables needed to finish
the required data are: duration, predecessor, and cost estimate.

1

Pool project I

1.2 1.4 1.6 | 1.8 | 1.1 | 1.11
[Reinforcing structure [Install electrical [ Install decking § [ Install filtration system [ Checkout system [Final approval
L 13 15 - - 111 I
~avati — s Project t
Excavation (installpiping ] [ Blow pool concrete shell Tt} (Tl Tndocaping ) roject management

Figure 13.2 Pool project WBS.

Table 13.1 Pool Activity Listing

No. WBS Activity/Task Duration (days) Cost ($) Predecessor
1 1 Pool project 37

2 1.1 Excavation 5 6,000

3 1.2 Reinforcing structure 3 5,900 2

4 13 Install piping 4 3,800 3

5 14 Install electrical 3 3,900 3

6 1.5 Blow pool concrete shell 5 13,500 5,4

7 1.6 Install decking 5 6,000 6 FS + 5days
8 1.7 Install pumps and blower 4 4,200 7

9 1.8 Install filtration system 2 3,600 7

10 1.9 Install landscaping 5 6,000 9,8

11 1.10 | Checkout system 1 600 10

12 1.11 | Final approval 0 0 M

FS, finish—start.
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The WP cost estimate is derived from planned allocations of the human resource cost, mate-
rial cost, and other. Note in the table data that the task linkage specifications are defined by line
numbers. For example, line 6 task cannot be started until tasks on lines 4 and 5 have completed.
Unless stated otherwise, all of the tasks relationships are finish—start (FS). The one exception is
line 7. Note that this task specifies that it follows line 6 which is a concrete install task; however,
the concrete needs time to dry, so there is a five-day lag (wait) specified (i.e., 6 FS + 5 days).

The table WBS column can be viewed as a mailbox code and used for reference purposes. In
this case, lines 2-12 are subordinate to line 1, meaning the entire project consists of lines 2—-12.
Also, note that line 12 shows a zero duration. This is called a milestone. Milestone tasks are used to
show timing for technical, user, or management type reviews and can be placed wherever needed.

Data from Table 13.1 can be fed directly into a scheduling utility such as Microsoft Project or
Oracle’s Primavera. A sample Microsoft Project output for this is shown in Figure 13.3.

Note that the software utility scheduled the defined work tasks according to the predecessor
codes and durations. Also, note that the total pool project duration and cost has been summarized
from the individual WP values. The real value of the software comes from seeing its ability to
schedule this work based on the defined work calendar. In other words, it recognizes weekend and
other non-work times. Finally, the resource (worker) schedule is known to the utility and it will
move schedules to fit the defined resources capacity limits. That aspect is not relevant here, but
certainly is in the real project. In this case, the only time gap is weekends. The project schedule
output is shown in both table and Gantt graphical format (Figure 13.4). Also, realize that more
status data can be displayed given space available (i.e. start date, finish date). If all of the tasks are
executed according to the plan this project would require 37 work days (more elapsed time) and
a direct cost of $53,500. In other words, this view replicates the estimated WP parameters into
schedule and cost equivalents. Very simple, but a powerful start to the modeling idea.

From this simple example we see the data elements required to build a mechanical schedule
and cost plan. The only new idea added here is the recognition of sequence relationships for work
units. These are called predecessor relationships. Basically, the values shown in this column simply
define how the various activities link to each other. There are other predecessor relationship cod-
ing options that can be used, but more on this will come later. From a structural model view, all
projects would use this same set of variables to produce a schedule and budget. Real-world WBSs
would certainly be much larger than this and have more layers and the predecessor relationships
would be more complex, but the mechanics would be identical to this example.

Before feeling too confident and starting to feel too good about this nice looking plan, remem-
ber that Murphy’s Law dictates that things will go wrong and at the most inopportune time.

WBS |Task Name Duration |Pred lep27,.°09 [Oct4.09 [Oct 11.°09 [Oct 18,09 [Oct25.09 [Nov1,°09 |Nov8. | Nov 15, 0¢
e Pl L L ) ‘E'\%\W]—F SIT[T[S[MIWIF[SIT[T[SIMWIF[SIT[T[SIMIW[F[S[T[T
| 1 |E Pool project 37 days? o f v

2 | 14 Excavation 6 days| L
3 1.2 Reinforcing structure 3 days? 2
4 | 13 Install piping 4days? 3
5 ] 14 Install electrical 3days? 3
6 1.5 Blow pool concrete shell 5 days? 4,5 T
7T |16 Install decking | 5days? 6FS+5 days
8 1.7 Install pumps and blower| 4 days?|7
9 | 18 Install filtration system 2days?|7
10 | 1.9 Install landscaping § days? 8,9
S 11110 Checkout system 1day?|10
12 | 111 Final approval 0 days? 11 ¢

Figure 13.3 Pool project first cut plan.
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©® |wi. | Task Name v Duratior v  Cost v |Predecessors v || T F S S M T | W | T F
1 1 |“Pool Project 37 days | $53,500.00 37 days
v W 2/23
2 11| Excavation Sdays | $6,000.00 5 days
1/4 mm-1/8
3 1.2 Reinforcing 3days | $5,900.00 2 3 days
structure yu'm1/13
4 1.3 | Install pipin 4days | $3,800.00 3 4/days
Piping v ! 1/14 1/19
5 1.4 | Install electrical Sdays | $3,900.00 3 5/day,
1/14 1/20
6 1.5 Blow pool concrete | 5days | $13,500.00 54 days
i shell 1y
g 7 1.6 Install decking Sdays | $6,000.00 | 6FS+5 days idavs
o 2/4 ) 2/10
o
= 1.7 Install pumps and 4days | $4,200.00 7 4|days
2 blower 2/11 2/16
© 9 1.8 | Installfiltration 2days | $3,600.00 7 2 days
system 2/n 12
10 1.9 Install landscaping Sdays | $6,000.00 9,8 days
2/17 . 2/23
1 1.10| Checkout system 0 days $600.00 10 l
o 2/23

Figure 13.4 MSP Chart.

Nevertheless, if the PM can keep the defined WP
important project management step and represents
tool to communicate goals and status among the various project stakeholders.

13.5 Vocabulary Summary

variables in line this set of mechanics is an
an important artifact that serves as a useful

Important introductory vocabulary and concepts have been introduced here and these concepts
are useful throughout the remainder of the book. It is important that the reader not get lost in the
details of the lower-level discussions and forget what the overall goal is—#o influence the desired
outcome that mirrors the defined plan, which minimally involves deliverables, schedule and cost. All
this supporting organizational objectives as approved by management.

The vocabulary terms shown below represent key pieces in this discussion. If any one of these
terms are not clear at this point, mark that term and either go back to review or watch for further
explanation of it in subsequent discussions. The quick start vocabulary list follows:

1. Activity

[\S)

WBS

SN

. Predecessor
. Duration

~J S\ W

. Baseline
. Scope
10. WBS code

O 0

11. Gantt chart

. Work package

. WBS dictionary

. Elapsed time

12. Microsoft Project
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13.6 Summary

This quick start overview has attempted to demonstrate how a few key planning variables can pro-
duce what appears to be a coherent plan. That is in fact a valid statement given a risk-free assump-
tion. In reviewing this process, several simplifying assumptions were made to focus on generating
a complete first cut schedule and to summarize the general process for moving from scope to time
to budget. More on this elaboration process will appear in various other sections of the book. The
simple pool example does portray the general process, but it does not illustrate all the complexities
that a robust example would need to deal with.

At this stage, we have introduced a reasonable mechanical overview outlining how a project
goes from the fuzzy vision stage to defined tangible activities and then on to a schedule and bud-
get. Recognize that projects have significant structural similarity, regardless of the industry or
type—essentially that means allocation of defined resources to defined work to accomplish a defined
goal. The model described in this book is meant to portray all projects, even if some of the internals
are small (e.g., such as procurement). There may well be some disagreement regarding how best to
move a project through its life cycle, but little disagreement about the underlying list of high level
KAs involved in that process.

Throughout the book chapters there will be many references to projects that failed at near
catastrophic levels. The key question in each of these examples should be to examine why that
occurred given the well-documented root causal factors available from previous research. Realize
that no textbook model will make a poorly conceived project successful. The modern PM must use
every trick in his tool kit to overcome the myriad of negative issues that can exist to create failure.
It is important to understand that the model view outlined here is a core knowledge requirement
to begin this process.

Discussion Questions

1. What is the difference in effort, duration, and elapsed time? What would happen to these
three parameters if the allocated resources were cut in half?
2. If a WP represents an item that has to be completed in order to execute the project, why
would the total project schedule not be the sum of all WP durations?
. Define the five basic items necessary to generate a schedule.
. Name some reasons why a WP estimate might be wrong.
. How does procrastination affect a schedule?

. What does Murphy’s law have to do with project plan schedules?

AN W



Chapter 14

Schedule Management

14.1 Introduction

The process of creating a project schedule follows directly from the scope definition process and
builds from the Work Breakdown Structure (WBS). The interface point for this process is the
work package (WP) definition from the approved WBS. From this starting point the goal is to
create a task sequence and cycle time (duration) for each of the activities in the project, then meld
these together to create a schedule. The sections that follow will construct the schedule in the
following steps (PMI, 2017, p.173):

1.

Plan Schedule Management: As in all the 10 knowledge areas (KAs) a management plan
signifies how that area will be executed. In this case, the plan focuses on the necessary
processes to plan, execute, and control the project schedule.

. Define Activities: This segment will translate the WBS scope baseline and translate these

into work tasks to show in the project plan. Each of the defined items will have the schedule
variable demonstrated in the Chapter 13 Quick Start example.

. Sequence Activities: This step establishes the desired order for the activities to be processed.

This is called defining the predecessor—successor relationships. Sequencing decisions can be
a combination of technical and management factors.

. Estimate Activity Resources: This activity reviews the general availability of various resource

quantities and skills needed to complete the project.

. Estimate Activity Durations: This step focuses on defining the amount of work required to

accomplish the activity, then allocating specific resources to each activity in order to esti-
mate the working time for each. This estimate may either be a single deterministic time unit
or a probabilistic (three-point) one. For this segment of the text we will assume a single-time
estimate.

. Develop Schedule: This step combines all the elements above into a network structure. From

this view a final first cut schedule can be created. More iterations of this process will be
required to deal with various other technical and management actions faced during the
planning process (i.c., risk, resource availability, vendor issues, etc.).

. Control Schedule: This activity involves supplying status information to appropriate decision

makers in aid in moving the project back into plan alignment.

137
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Scheduling planning domain

Define Sequence
activities activities

Create
WBS

Develop
Schedule schedule
control

Est. activity Est. activity
resources duration

Quality
management

Stakeholder
management

Resources Procurement
decisions Risk management
management

Figure 14.1 Plan overview.

Figure 14.1 shows the model logical flow linkage of time-related processes, moving from the
WBS scope-approved baseline creation step described in Chapter 12. Note that this process shows
two essentially parallel paths to the schedule. The three logical groupings of this process are:

1. One subpath defines the task list and from this generates a task-linked network view of the
schedule.

2. A second subpath generates task durations based on work estimates and resource allocation
to those tasks.

3. Using the results from the two subpaths above a network sequence with task durations can
be computed to generate the project critical path and slack data.

Figure 14.2 illustrates the logical flow of the basic schedule process; it would be instructive to
compare the description above with this graphic view.

The completed project plan will pass through scrutiny from various KAs, stakeholders, and
management. Eventually, the initial plan will be modified from this process and approved. From
the approved version a baselined version will be used for future control comparisons. As the proj-
ect moves through the life cycle tasks may be added and duration times will vary. This dynamic
version will be used to supply needed schedule data to appropriate stakeholders.

14.1.1 Defining Project Activities

Defined work units minimally need the following planning data defined in order to support
further project plan creation:

1. Work unit name
2. Time estimate
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Figure 14.2 Layered view of process.

3. Cost estimate

4. Individual(s) responsible to execute the task

5. Material resources required to execute the task

6. Any operational constraints (required completion, start, etc.)
7. Associated technical details (predecessors, assumptions, etc.)

All information related to the work unit details should be kept in a WBS Dictionary, or an equiva-
lent formal repository, for future reference purposes. One of the key roles of activity definition is
to map the technical deliverables into defined WPs. Second, resource estimates required to deliver
those WPs are estimated. At this point in the project, an increased level of control is needed over
who can load or change these data values in the project repository. The manager in charge of
the individual work unit is primarily responsible for the estimate, but the project manager (PM)
should have final control over the number being used in the resulting plan.

In this section, we will use the term “activities” to represent work units. This term can repre-
sent WPs, planning packages, summary activities, milestones, or tasks. The next process question
now becomes how to define the sequence of activities into the project plan.

14.1.2 Activity Sequencing

There are two important management considerations for sequencing. First, is the notion of techni-
cal sequence, which is based on the technology of the activity. For example, the technical sequence
required to build a building would define that the foundation would have to be in place before
constructing the walls. Likewise, a software system would have to be constructed before it could
be tested. All project activities have some sequence that is generally dictated by their underlying
technology or purpose.

A second consideration of sequencing falls beyond the technical issues. That is, many activi-
ties can be performed at management discretion, different from the technical view. In these cases,
the PM may sequence the activities to accommodate availability of resources, weather, or other
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factors. In both the technical and discretionary sequencing situations, it is incumbent on the skills
of the project team to make the appropriate activity sequencing decision. However, it is important
to recognize that these decisions do impact the schedule results, so sequencing considerations
are often an iterative activity until the plan is fixed. Regardless of how the sequencing decision is
made, a schedule will result by linking the WPs in the order prescribed. This is the essence of the
sequencing process.

14.1.3 Estimating Activity Resources

This process estimates the quality and quantity of skills required to execute a WP. From that
assessment valuable data is collected that will lead to a cost estimate of the WP. This is also a
fundamental data source that has major impact on time and cost calculations. Note that this
allocation process essentially defines the direct cost of that WP and in similar fashion aggre-
gates to the total direct project cost. It also starts the quantification process for compiling a total
aggregate resource view.

14.1.4 Activity Duration Estimating

One of the most difficult time management activities involves estimating the time required to
produce a defined work unit or the entire project. There are many techniques and factors involved
in producing such estimates. Creating a duration estimate is both science and art. It is a science
because the estimator is often utilizing historical data, mathematical formulae, and statistics to
determine the estimate for a work unit. Also, it involves art because each situation is somewhat
different and the ability to customize the value requires skill that is obtained through study, obser-
vation, and experience with projects (Baca, 2007, p. 135). Later, more details on various estimating
techniques will be summarized. Regardless of the technique used duration estimates become basic
building blocks to create the project schedule and budget.

14.2 Tips for Accurate Estimating

One of the goals of activity estimation is to create the most accurate duration, budget, and resource
requirement possible. If an estimate is too low, the project will likely not finish on plan, exceed
its budget, or suffer from inadequate resources. As a result of this, the project will have a higher
potential for cancellation as senior management loses confidence in the project. Conversely, if
estimates are too high excessive budgets and human resources will be dedicated to a project where
they are not needed. Also, the projected value of the project will be defined at a lower point than it
deserves, which then may make the initiative look undesirable. Recognize that estimates are used
to not only evaluate a project’s initial merit, but also formulate the schedule and budget for the
execution cycle. Estimation errors can work negatively in both directions. Low estimates can cause
a negative view later when the plan overrun the baseline values, whereas high estimates may make
the project look nonviable because of high cost and bloated schedule estimate. Both situations are
damaging from a management viewpoint.

There are several potential reasons why it is difficult to make accurate estimations. One basic
reason lies in the fact that every project has unique variables that are difficult to anticipate. It is
impossible to incorporate every possible scenario into the estimate. The more complex the proj-
ect, the tougher it will be to make accurate estimates. Size, technology complexity, and newness
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of the project target are the most difficult factors to deal with. In response to this project team
members often pad estimates to ensure that they do not overrun the target. In other cases, the
result is to estimate what management wants to hear, or simply to be overly optimistic (Soomers,
n.d.). Estimates can also be inaccurate because the specifications for the project are poorly defined
(Verzuh, 2005, p. 168). The worst case scenario results when optimistic estimates are used in order
to get the project approved. As indicated above, all of these situations lead to future management
issues when reality surfaces later.

While it is impossible to have estimates that are 100% accurate all the time, there are tips that
can be followed before, during, and after estimating to ensure that the estimates are as accurate as
possible. These tips include the following (Soomers, n.d.):

1. Create and maintain a database that records the actual time, cost, and resources spent on
each task in your project. This data can then be used to make estimations on future projects.

2. Create standard planning documents such as specifications and project plan templates that
are used consistently for all projects.

3. Carry out a detailed requirements analysis of the project’s work requirements.

4. Compare the new estimate to a former project to determine if it is more or less complex, then
adjust based on size, technology, the number of groups involved, or other factors.

5. Apply multiple estimating techniques to arrive at the final estimate. Recognize the potential
variability of the estimate and decide if a single-time estimate is prudent.

6. When making an estimate, identify the assumptions, constraints, and caveats that were
used to produce the value. Monitor these factors throughout the project to ensure that the
environment has not changed.

7. In situations where the estimated budget or duration does not appear adequate to complete
the project, propose an upward or downward adjustment to the design criteria (scope). These
criteria can include factors such as quality, risk, functionality, schedule, and cost.

8. When planning the project, consider simpler and more eflicient ways to do the work. The
simpler the tasks, the easier it is to make an estimate.

9. To avoid a chaotic scramble of the project rollout at the end, start planning and estimating
the project rollout from the very beginning. This is a key part of the overall plan.

10. When estimating a project characterized by limited information, consider a phase-based
approach. In the first phase, the focus should be on refining scope.

11. Categorize the project’s deliverables into the “must-have” and the “nice-to-haves.” This will
help the PM to create contingency plans if overruns occur.

12. Create a lessons-learned database for assistance in future projects. Use this database from
past projects to create best practices to apply to the estimating technique.

13. Make sure that the estimator has experience with the type of work being reviewed and that
they understand the estimating technique. The estimator should also consider skill of the
individuals who will be performing the work (Verzuh, 2005, p. 169).

14.2.1 Types of Estimates

Different organizations have different methods to describe levels of accuracy. Two terms that
are common are rough order of magnitude (ROM) and budget. ROM estimates indicate a low
confidence level with variance up to +/-100%, while budget level variance is more like +/-10%.
Beyond these two views the real question on estimate accuracy comes from the level of variability
that an organization will give to the project. If the budget or time overruns more than 10% what
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is the response. A mature organization probably would negatively view variances higher than 10%.
The PM really needs to know how the organization views such variances and be sensitive to that
cultural view.

14.3 Estimating Techniques

There are several estimating techniques used in differ scenarios. Some of the more common exam-
ples are:

Expert judgment

Analogous

Bottom-up

Heuristic

Parametric

Phased

Effort distribution (top-down)
Monte Carlo techniques
Delphi

No one of these techniques is optimal for every case and in most situations multiple approaches
should be used to confirm the derived value. In order to produce accurate estimates successfully
one has to have a good understanding of the capabilities of each technique. Beyond the creation of
a work required for the effort the second half of the equation involves an understanding of the skill
of the workers involved. Historical involvement with both of these variables helps with the resule-
ing accuracy. This section describes several common estimating techniques and the environment
where each is most effective.

14.3.1 Expert Judgment

Expert judgment is a very popular technique for making both high and work unit level estima-
tions. According to a software industry study, 62% of cost estimators in this industry use the
expert judgment technique (Snell, 1997a). An estimator using this approach relies on his expertise
and is often guided by historical information and experience with similar projects. For improved
accuracy, expert judgment is often used in combination with other estimating techniques. As an
example, imagine that you wanted to provide an estimate to repair the transmission in an auto-
mobile. One option could be to say that a standard repair of this type is 100 hours; however, given
extensive history with this brand you might lower that initial value. Lack of experience with that
brand product would likely lead to a contingency increase in the estimate.

There are three main advantages for using expert judgment as an estimating technique. First,
it requires little data collection and simply uses experience from past projects. Second, it has suf-
ficient flexibility to be adapted to the conditions of the current project. Finally, it provides a quick
assessment because the expert will have a large knowledge set from which to derive the estimate
(Snell, 1997a).

There are also drawbacks to consider when using the expert judgment technique. First, the
estimate provided by the expert will not be any better than the objectivity and expertise of the
expert (Snell, 1997a). An accurate estimate requires that the estimator have extensive experience
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dealing with the type of task or project being estimated. Second, estimates made by experts can
be biased, which will produce a number with no easy way to verify the logic of creation. Finally,
since the expert is often basing his or her estimate from personal memory, but that may not fit the
current target.

14.3.2 Analogous Estimating

Analogous estimating has similar traits to expert estimating in that it is based on prior experi-
ences. However, in this case, the comparison is based more on data from the previous method.
This process would typically produce an order of magnitude estimate unless the new project is very
similar to the comparison one. This estimating technique often uses measures of scale such as size,
weight, and complexity from a past situation in order to make the estimate (Callahan, n.d.). When
using analogous estimating, the estimator needs to factor in any differences between the new work
being estimated versus the previous effort being used for comparison. Examples of complexity
factors include new technology that is now being utilized or any changes in the complexity of the
task or project (Callahan, n.d.).

Analogous estimating is best used in the early phases of a project before significant details are
visible. This method provides quick and easy estimates for projects or tasks that are not very com-
plicated; however, the main drawback is that the results are often not very accurate (Baca, 2007,
p- 136). To make sure the estimate is as accurate as possible, use past projects that are very similar
in fact and not just in appearance. There is also an element of estimator expertise involved in this
method (PMI WBS, 2001).

A simple example of an analogous estimate would be to determine how long it would take
to unload a ship and move it back to its home port. Past experience with this same size ship
and cargo offers the base comparison value. From this, a review of variable differences such as
resource availability, weather, and any other such factors would need to be considered. Based
on this type of analysis the estimator should be able to derive a reasonable work or elapsed time
estimate.

14.3.3 Bottom-Up Estimating

This technique is considered by experts to be the most accurate of all the techniques described
here. However, in order to be utilized a fully decomposed WBS to the WP level is required. In this
view, the total project consists of relatively small work units that can be estimated reasonably well
by the performing work groups. In most cases, the estimating method used for the low level units
would be expert judgment, given that the individuals who will actually be doing the work would
provide the values. Once the full collection of individual WP estimates is complete, they are rolled
up in the WBS structure to generate higher-level aggregations. From a statistical point of view,
each of these estimates would be subject to typical estimating errors; however, over the full WBS
range the errors should compensate. In this case, the resulting estimate would be based on real
views of the work to be done and the errors made in estimating should be less than other methods
reviewed. The main constraint to this technique is the requirement for detailed WP information.
Failing that, it will be necessary to seek another option.

The main advantage of using the bottom-up technique is the accuracy that it should provide.
It also better involves the individuals who will be performing the work, so actual content review
is better, as well as producing an increased commitment to the resulting values. It is not hard to
imagine the feeling that a work group might have when an estimator brings a value to the group
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and says “this is how long it should take you,” compared to the work group coming up with the
same value. The concept of commitment is clearly on the side of the latter.

The main disadvantage of this method is that it takes more time to create and involves larger
organizational involvement. Another subtle problem that often comes with this process is excessive
padding of the value by the work groups. External estimators do not have this motive, but internal
groups do. One reason that the internal estimates are often padded is to take into consideration
risks that are perceived for that activity (Johnson, 2007, p. 224).

The goal of work unit estimating is to derive estimates that do not have excessive padding, but
represent reasonable values for the activity. In order to ensure this, some cross-checking by the PM
is required. Readers interested in the psychology of this phenomenon should review the Theory of
Constraints (Critical Chain) discussion in Chapter 19.

14.3.4 Heuristic Estimating

When using heuristic estimating, the estimate is based on a “rule of thumb.” This process is based
on parameters derived from past experiences. In that sense, heuristic estimating has flavors of both
expert judgment and analogous except in this case the estimate is translated into a mathematical-
type expression. Also, realize that expert judgment estimating has to be performed by the expert,
whereas heuristics estimating can be transferred to others who are capable of manipulating the
defined relationships (Mind Tools, 2008). Imagine the situation where you need an estimate for a
new roof on your house. The person that comes to provide this has never seen your house or pos-
sibly never even done roofing. What he has is the heuristic estimating formula. Assuming that the
roof type is specified and relevant to the model an estimate is derived by plugging in the defined
parameters. In this case, the calculation could be as simple as multiplying the measured square
footage by a constant. A list of add-on increments would finish the estimate. Expansion of the
formula could be required if the roof does not fit the profile for which the model was derived. This
class of estimating would typically be found in situations where the same type project is performed
repeatedly such that the relationships are well established—roofing, suburban house construction,
installation of a water heater, auto repair, and so on. Whether the vendor is willing to make this a
firm fixed price or not is based on the potential variability of the task. The house construction bid
might have several caveats and be only noncommittal rough order of magnitude estimate, whereas
the roofer might feel comfortable making his bid a fixed price.

The benefit of using heuristics is that they are easy to use and do not require a lot of detailed
research. If multiple estimators were used to make bids it would be necessary to formalize the esti-
mating parameters so the estimates will be consistent. In many situations, the heuristic estimate is
not expected to be highly accurate and they should only be used in situations where the inherent
risks are acceptable (Mind Tools, 2008). As an offhand conceptual example, if one was using the
average 25 MPG for his car as a forecasting heuristic to decide whether to drive 100 miles across
an isolated area, would it make sense to do this with an estimated four gallons in the gas tank?
What if you were flying an airplane across a water route with similar variables to consider? Do you
see the risk elements in these two examples?

14.3.5 Parametric Estimating

Parametric estimating is a technique that uses statistical relationships between historical data
and resulting work levels (PMI, 2017, p. 213). Parameters based on size, footage, or other scope-
related values can be used to produce time and cost estimates for the related work. Given the
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mathematical sophistication of the parametric estimating model, the process of creating a formal
parametric model involves collecting data from thousands of past projects and from this produce a
regression-type model with multiple variables (more sophisticated and complex than the heuristic
models). Parametric techniques are most useful in the early stages of a project when only aggre-
gate data is available. These estimates are considered order of magnitude in accuracy because they
may lack requirements precision (Kwak and Watson, 2005). As used, the difference in parametric
versus heuristics is the sophistication of the mathematical relationship used.

Parametric techniques were first developed by the U.S. Department of Defense (DoD) during
World War II to estimate high-technology projects such as weapons systems and space explora-
tion. The technique is most commonly used now in the construction and auto repair industry.
Other applications include, but are not limited to, determining the conversion costs associated
with new technologies in electronics manufacturing, or estimating the cost of developing intellec-
tual property such as engineering designs. The technique can be applied to any situation in which
suficient historical data are available.

The parametric estimating technique needs to take into consideration the type of development
methodology that was used in its data collection because it could impact the calculated value.
Some of the methodologies variances include the waterfall method, incremental development,
spiral development, and prototyping. For example, when developing software using the waterfall
method, the cost of documenting the requirements prior to coding needs to be considered because
this is a common practice in this method but less so in the other options.

The main drawback of the parametric estimating technique is the accuracy of the estimate it
provides. According to one researcher, estimates that are based on the final project design will be
roughly in the range of +10% to —5% accurate. If the estimate is based on project designs that
are from 1% to 15% complete, the estimates accuracy will range from +30% to —25% (Kwak and
Watson, 2005). Accuracy can also be affected by such factors as the experience of the individual
making the estimate, changes in scope, design specifications, and other incorrect assumptions.
Accuracy is especially problematic for construction companies that use parametric estimating to
produce bids for projects. They will not win the project if the bid is too high, and the project will
not be as profitable if the bid is too low. Hence, high accuracy ranges make the provider vulner-
able to adverse results. With the increased amount of historical information available in databases,
innovations in statistical applications, and the availability of expert data over the Internet, the
accuracy of parametric estimating techniques should improve over time.

14.3.6 Phased Estimating

Phased estimating is based on a life cycle-oriented rule of thumb and is most frequently used
when there is not enough detail level supporting the overall estimate. Instead, the estimating
process is broken up into a series of sequential decisions linked to project phases. At the defined
decision points, called a phase gate, a management review process will determine whether it is
appropriate to continue with the project, redefine its scope, or to terminate the project. According
to Verzuh, the performance baseline should be considered reset at each phase gate and the proj-
ect re-evaluated at that point. The following series of steps are used to create a phased estimate
(Verzuh, 2005, p. 174):

1. Break the project life cycle into phases. Each of these phases will be considered a subproject.
2. For the first phase, detailed estimates are made for the cost and duration for this phase. At
this point, the estimator should also create an order of magnitude planning estimate for the
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entire product development life cycle. With this, the project is approved to move to the next
phase.

3. When the first phase is completed, a decision must be made regarding whether to continue
with the next phase. The review process must make specific decisions to re-evaluate the proj-
ect direction and make changes to its scope or product requirements and specifications, or
alternatively whether to cancel the project altogether.

4. If the project is approved to continue to the next gate, a detailed estimate is created for that
phase and the order of magnitude estimate for all subsequent phases is updated based on
current information.

5. The cycle of phased estimating continues until the project is either completed or terminated.

When using the phased estimating or rolling wave technique, it is important to understand what
is required at each phase gate. There are three main components that each active cycle should
contain. First, the phase must specify its required deliverables. Each gate will have a different
deliverable or set of deliverables. Second, each gate should define a set of success criteria. These cri-
teria are used to determine whether the project should proceed to the next phase or be terminated.
The final component is the specific outputs. These outputs help answer the question “What is the
purpose of the gate?” The number of phase gates that will be required depends on the size and
complexity of the effort. When the project scope is well defined, fewer phase gates are required.
Project teams should try to consistently use the same gates at consistent points for similar projects
as this will help to improve the review process.

The main benefit of using the rolling wave estimating approach is that it allows the effort to
move forward quicker and recognizes that early planning in an uncertain world may be a waste of
time. However, this approach requires much more monitoring from management and the level of
predictability is low in regard to future budget and resource requirements. This approach does not
help greatly in comparing two options in that the decision metrics are known to have high ranges.

In this model, the amount of uncertainty regarding the project will be decreasing as the project
progresses, so each subsequent phase estimate will be more accurate. Another subtle issue in this
approach is that the project team has more potential to meet the short-term phase goals, whereas
the longer-term full estimate approach could lead to situations where the team had no chance to
be successful.

One of the main criticisms for the use of phased estimating is that many experts feel that the
project team loses accountability. Their argument is that the team cannot be accountable when the
baseline is reset after each phase gate. One method to hold the team more accountable is to require
justification for the cost and schedule estimates. When estimates change, the project team should
be able to justify these changes with evidence of changes in difficulty or scope (Verzuh, 2004, p. 4).

Organizations whose phase reviews perform in this matter are utilizing phased estimating in
their estimation methodology. Those organizations that do not meet these criteria are more typi-
cally using milestone reviews instead of phase gates. This latter approach tends to hold the original
baseline plan intact through the life cycle and measure variances from that point.

14.3.7 Effort Distribution Estimating (Top-Down)

This method basically looks at the project as a whole and apportions the total estimate into high-
level groupings. An approach such as this may be necessary in the early stages of planning when
sufficient details for lower level approaches are not yet available. Once the high-level value is
derived a WBS is used to assign percentage values to main levels in the structure. Normally, chis
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type of allocation would only go to one or two levels below the top of the structure. Historical data
for similar past projects are typically used to determine the percentages for each phase and/or the
summary activities within a phase (Horine, 2005).

This technique works reasonably well in organizations using a common methodology for simi-
lar type projects along with good historical data. This method also works well with the phased
estimating technique in that the historical data provide reasonable estimates for future phases
without extensive definition. For example, when a phase gate is completed, the actual amounts
from the previous stage can be used to project future values.

One hazard in using this approach is that an aggregate estimating error for the project is prolif-
erated through all segments by the apportioning method. Another drawback is that the technique
uses historical data to define the apportioning formula (Verzuh, 2005, p. 176). If the projects are
not technically similar, these values can provide erroneous results that are once again proliferated
through the life cycle. For example, if the organization’s projects do not have the same number of
phases or the phases are different for every project, it will be difficult to apply a consistent appor-
tioning formula to new projects.

To illustrate a top-down approach, imagine that a project goal is to design and deploy a new
car model. The organization has defined five phases for this effort and an estimated overall budget
of $250,000. These defined phases include initiation, planning, design, construction, and deploy-
ment. The construction phase is further decomposed into three activities—{rame, exterior, and
interior. Past projects indicate the following main phase resource cost distribution:

Initiation = 10%
Planning = 15%
Design = 15%
Construction = 40%
Deployment = 20%

Further, at a lower level the activities within the construction phase typically consume resources
in the ratio:

Frame = 14%
Exterior = 13%
Interior = 13%

**Note that these add to the 40% value shown for construction level.

Using these allocation values, the construction phase would receive 40% of the estimated
budget and that would compute to $100,000 (0.40 X $250,000). Similarly, within the construc-
tion phase the frame activity would be estimated to cost $35,000 (0.14 x $250,000). Assuming
that the effort distribution technique was being applied along with the phased estimating tech-
nique, these estimates could be updated at each phase review point. The original allocation esti-
mate for the initiation phase was $25,000 (0.10 x $250,000), but the actual cost was $30,000,
which is 20% higher than the plan. From this result, the overall cost estimate would then be
revised by 20% to $300,000, so the new estimate for the construction phase will increase from
$100,000 to $120,000, and the estimate for building the frame will increase from $35,000 to
$42,000. The key issue in these comparison methods is whether the project team can modify the
planned values dynamically. Some organizations will allow this and others will hold the original
value constant and pressure the project team to take corrective action elsewhere to stay on the
plan. These are management philosophy issues beyond the basic estimating methods.
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14.3.8 Monte Carlo Simulation

This technique’s name is derived from similarities between its mechanics and roulette gambling
popularized at Monte Carlo casinos. First, individual work estimates are recognized as having a
range of values—no other technique discussed above specifically deals with this. To simulate a
variable work activity, random numbers similar to the roulette wheel are used to represent the
variable estimated time. From this, the project is “simulated” hundreds of times to see what the
completion probability distribution looks like. Because of the volume of calculations related to
this method, it is considered a computer-driven activity and there are models available to support
this type of analysis.

In order to drive a simulation model, it is necessary to supply a probability distribution
assumption (range of values) for each activity. For example, it is common to suggest that the
probability distribution is triangular and estimates for the conditions surrounding the variable
will determine the resulting probability distribution shape. The estimator now creates estimates
for the minimum, most likely, and maximum values for each activity. A computer model will
then select random values from this range (according to the probability distribution) and execute
the plan, say 1000 times. Each of these passes will generate a discrete value and the total results
will present a histogram-type presentation of likely outcomes. For this type of situation, it is then
prudent to estimate the most likely completion date by recognizing variability defined by the
model. Recognize that the type of analysis derived from simulation can be very important given
the uncertainty related to all estimating techniques.

The Monte Carlo technique provides two main advantages when used for estimations. First,
the technique provides a better understanding of the potential range of actual outcomes for the
project than other techniques. A second advantage involves the capability of running “what
if” analysis to evaluate various assumptions. In this mode, multiple complex scenarios can be
defined and outcomes generated. This supports sophisticated analysis of possible outcomes. The
main drawback of using simulation is the amount of time that it can take to set up and run the
various scenarios and the cost associated with the activity. Another potential drawback is that it
is easy for individuals who do not have experience with the technique to misuse the simulation
because they are unfamiliar with the assumptions and restrictions of the technique (Johnson,
2007, p. 224).

Work activity estimation is a vital part of project management. It should be one of the
fundamental building blocks in creating schedules and budgets for the project. Poor estimating
plagues a project in many ways and the sophistication of simulation modeling adds greart insights
into potential outcomes. Recognize that the typical project estimate says that the project will be
finished on June 4th. Would it not make more sense to simulate the variability of the outcome
and say that the project has a 70% probability of finishing in the range of May 1st to July 4th,
with a most likely (median) date of June 4th. This type of estimate would provide a much richer
understanding than the traditional discrete value. The reader should review Chapter 18 to get a
more detailed overview of this technique.

14.3.9 Delphi Technique

The Delphi technique is another variety of expert judgment. It is most effective when making
top-down estimates in the early stages of projects where there are many unknowns and a single
expert is not suficient because of the breadth or uncertainly of the goal. A radical example of
this is “How long will it take us to get to the Mars?” In complex situations, the Delphi approach
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gathers the estimates from a group of experts with expertise in the space industry (Snell, 1997b).
This technique involves the following steps:

. Experts are given the specifications of the project and an estimation form.

. The group meets to discuss any estimation or product issues.

. Each expert provides his or her individual estimate without collaboration with others.

. Estimates are returned indicating the median group estimate and the individual’s estimate.
. The group meets again to discuss the results and individual logic for their estimate.

. Each expert again provides his or her individual estimate.

7. Steps 3—6 will be repeated until the group of experts reaches a consensus (Snell, 1997a,b).

A\ N W =

Table 14.1 shows a sample estimation form that can be used by the members of the Delphi panel
to record their estimations. In this example, an estimate is given for each of the six tasks in the
project and totaled at the bottom. Once the first iteration is complete, the panel meets to discuss
the results; then estimators review their estimations in the Delta column. The Deltas are totaled
and changes to the total estimation are made at the bottom. This process will continue until a
consensus is reached.

Normally, the Delphi technique is used for highly complex estimates for which there is little
historical background; however, the concept works in situations where a nonbiased estimate is
needed. In the example illustrated in Table 14.1 the original time estimate was 56 days. After two
iterations, the Delphi experts refined that as shown by D1 and D2. The first round was summa-
rized as having the “expert” estimates at +18 above the original estimate. The second round shared
the logic of D1 estimates and that total variance shows as +16. From this, a consensus estimate
would be made as 72 days.

Because this technique seeks estimates from multiple participants, it tends to remove bias and
politics that can occur when an estimate is based on only one expert’s judgment. Group meetings
also allow experts to discuss any issues or assumptions that may impact the estimate. One of the

Table 14.1 Delphi Technique Estimation Form

Job Name:__Gary’s New Mansion

Date:__ 6/30/2009 Est. Units:__ Days
WBS Task Name Est. 0 AT A2 A3 Key Notes
1 Foundation 10 +3 +2 Question soil composition
2 Walls 15 +3 +2 Drawings not clear
3 Plumbing 5 +1 +1
4 Electrical 5 +1 +1
5 Landscape 9 +6 +5
6 Ext. paving 12 +4 +4 Scope not defined well
Est. Delta +18 | +16
Total 56 74 72
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main drawbacks for this type of technique is the significant amount of time it can take for the
panel of experts to reach a consensus. Larger numbers of experts will increase the number of itera-
tions required and therefore the time it takes to reach a final estimate. Another potential issue is
the experience level of the panel. If the panel is made up of individuals that are not very experi-
enced, the estimate will likely not be so accurate. It is also important to make sure that strong
facilitators are available to guide the group and keep them focused on the topic. The central idea
of the Delphi is to anonymously share the estimates made by others along with their basic ratio-
nale. The next iteration would allow the group to think about other views and possibly adjust their
estimates. This is essentially a consensus building process.

14.4 Activity Sequencing

There are basically two ways to define and review the sequence of activities in preparation for a
more analytical view. We can model the process using symbols such as circles or boxes to represent
activities and sequence, or by using arrows or to represent activities. Let us look at these two clas-
sical sequencing options.

14.4.1 Activity on Arrow

The Activity on Arrow (AOA) network design approach constructs the project plan as a set of
nodes connected by arrows to show how the various activities are sequenced. This depiction was
introduced in the late 1950s as the Program Evaluation and Review Technique (PERT). This
method ushered in the modern network view of project scheduling.

An AOA network can be high level or very detailed depending on the individual bias related
to project control. This diagram structure shows an orderly, systematic series of actions that must
be completed in the defined order (as directed by the arrows) to reach a specific definable objec-
tive. There are two primary elements of the AOA network diagram: arrows and events. Events are
usually shown as circles or rectangles and are interconnected by a series of arrows indicating an
activity. The activity is symbolic of a defined work unit, while an event is representative of a point
in time that represents a completion of an activity and the start of the next one. In this view, it
is important to understand that an activity (arrow) consumes time (Stires and Murphy, 1962).
Without exception, every activity except for those that start and stop the project must have both
a predecessor and successor event. Events can be classified into two parts: predecessors and suc-
cessors. Predecessor events must occur before the following one in the network. This is called the
predecessor/successor sequence. These paired relationships provide the specifications necessary to
draw the network diagram. Once it is satisfactorily drawn, the pertinent information is available
to be able to begin schedule calculations.

The diagram shown in Figure 14.3 illustrates the AOA model. In this example, the activities
are indicated by arrows and letters to identify the activity along with an optional time estimate
for each activity. Node values represent terminators for the activities and indicate how the project
activities would be constrained.

14.4.2 Activity on Node Model

The Activity on Node (AON) approach surfaced independently at roughly the time period as the
Project Evaluation and Review Technique (PERT) AOA model. This technique is known as CPM
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Figure 14.3 AOA network.

Figure 14.4 AON network.

(Critical Path Method). Over the years the two methods have essentially morphed into one and
are now often referred to as PERT/CPM. Few know or care about the original technical origin
or internal assumptions. As described here these are simply two different ways to model a project
schedule.

One significant difference in the two model techniques is the possible requirement in the AOA
model to use zero time “dummy” tasks to enforce the predecessor specifications, whereas the AON
structure does not require this (Kelley and Walker, 1989). However, in reality one’s favorite format
likely becomes the one they learned first as both can generate the same results. The AON format
uses a rectangle to depict the activity and arrows between the boxes to show relationships.

A sample AON network is shown in Figure 14.4. Note in this example that activity C must be
complete before activities D or G can begin. As in the AOA model, this structure is now set up for
calculation of project times and other schedule parameters.

14.5 Time Calculation

Given either an AOA or AON network model specification it is possible to produce a mechanical
project schedule showing task start and stop times, plus project completion. In either model
the same specification variables are required (essentially task name, duration, and predecessor
specification).

Once the work activities have been sequenced and durations estimated, a project schedule
results. In the early days, this model was still found to be cumbersome to draw and maintain.
It was not until the late 1970s that growth in smaller computing devices help move the plan-
ning world away from the 1917s era of raw Gantt charts and magnetic scheduling boards.
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Even today, there is still a strong user bias to the look of a Gantt chart. Fortunately, this
modern view now has the network logic embedded underneath to support linked time calcula-
tions. Microsoft Project and Primavera are two popular tools used in industry for this class of
scheduling.

Recognize that if all work unit activity estimates were perfect, all resource skills available and
equally productive, and all defined materials available as needed, a project schedule would become
mechanically deterministic and clearly show the time and cost variables for the project. That
should be reasonably obvious from the AOA or AON network views. That view is important from
a model perspective; however, it is also important to recognize that all the risk-free simplifying
assumptions are suspect. Fact is, real-world projects are very complex in both the initial estimates
as well as the ongoing predictability of the task actual outcomes. Thus, the job of project time
management becomes one of dynamically tweaking and guiding the variables involved to achieve
the plan target schedules.

What we have seen to this point is a time calculation that is often called the first cur view.
What this means is that there will be many other issues to consider in refining this view into a final
project plan. For example, factors related to risk assessment, outsourcing, resource availability, and
other such factors can either expand the required time or take time away. Also, as the level of work
definition improves, it is quite common to find that the original estimates contained sufficient
errors to require a major rework of the initial plan—both duration and sequencing. In addition to
this, management factors can require that the initial plan be rejected as being too long. How can
we shorten a plan given what we know at this point? All of these issues require that the time plan-
ning process be viewed as an iterative one until a final version is approved by management. Even
during this refinement process we must keep in mind the trade-off potential between scope, time,
and cost. If the current view of the plan exceeds the desired cost or time, it may be necessary to
cut scope. Likewise, if scope expands with new insight into the effort, then schedule would likely
also expand. Dynamics such as these dictate changes to the WBS structure and a recycle of the
time planning process.

14.6 Estimating Checklist

The estimation process has been summarized. It is now time to review the results. An example
checklist illustrates the type of questions that should be reviewed a final part of the process.
This example illustrates how a formal list of items can help ensure a more standardized approach
across various groups across the enterprise. In many cases, such items would have a formal signoff
requirement for each to verify compliance. Review the list below to see if the logic for each item
seems relevant to producing a good initial schedule:

1. Have you established a formal, documented data collection process for the project?

2. Do you have a complete and detailed WBS for the project, including management activity
areas?

. Do you have historical information, including costs, from previous similar projects?

. Have you identified all sources of costs to your project (i.e., different types of labor, materi-
als, supplies, equipment, etc.)?

5. Do you have justifiable reasons for selecting your estimating methods, models, guides, and

software?

SN



11.
12.

13.

Schedule Management ® 153

. Have you considered risk issues in your plan?
. Do your estimates cover all tasks in the WBS?
. Do you understand your project’s required and approved funding profiles (i.e., amounts and

timing for each)?

. What risks have been identified for funding?
. Have you developed an integrated project plan that synchronizes scope, schedule, cost, and

available resources?

Have you established adequate schedule flexibility in the baseline?

Do you have a plan/process for dealing with variances between actual performance and the
baseline?

Do you have a process for keeping records of your project activity for future efforts?

14.7 Network Mechanics

This section will outline the basic mechanics required to generate a project schedule. Before
jumping into this process, it is important to understand the related input and output variables.
The following list of 10 basic terms involved in the input and output parameters of a project plan
is important to understand:

N 0N =

O 0 gD

10.

. Activity title—a short description of the work [Input]

. Activity duration—number of working periods (days) [Input]

. Predecessor—defining the order of execution [Input]

. ES or T(E)—eatly start; earliest time the activity can commence [Output]

. LS or T(L)—late start; latest time the activity can start and not affect project schedule

[Output]
Slack—measure of idle time in the node or activity [Output]

. EF—earliest time that an activity can finish [Output]
. LF—latest time the activity can finish and not affect project schedule [Output]
. Total float—the difference between the earliest date that the activity can start and the latest

date the activity can start before delaying the completion date (LS—ES) [Output]

Free float—the amount of time an activity can be delayed before the successor activity will
be delayed (EF—ES) [Output]

For this sample exercise, we will assume that all activity relationships are Finish-Start (FS), that is,
each predecessor activity has to completely finish before the successor activity can commence. A
schematic view of this type of relationship is shown in Figure 14.5.

)

Figure 14.5 FS relationship.
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14.8 Establishing the Project Activity Sequence

There are other task relationship types that can be defined, but for calculation simplification the
ES option will be demonstrated here. In order to generate the base project schedule, the following
three input items must be defined:

1. Work activities in the project (WPs and planning packages)
2. Duration estimates for the work and planning packages
3. Sequence relationships (predecessors)

Table 14.2 defines a sample project activity list that these three items defined.

14.8.1 Sample Project Definition

Review Table 14. 2 to be sure that you can decipher the task and schedule coding. Note that activities
A and B can start at any time. All other activities are constrained by some predecessor activity—that
is, activity C cannot start until activity A is complete. From this duration and sequencing descrip-
tion, the project schedule model can be sequenced using either an AOA or an AON network model
format. The schematic shown in Figure 14.6 translates the project data using an AOA format. This

Table 14.2 Project Task List

Activity Dur. Pred.
A 3 -
B 4 --
C 4 A
D 6
E 5 C
F 2
G 4 D,E
H 3 F
| 5 G,H

Figure 14.6 Sample project AOA network.
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model obeys all the sequencing constraints identified in the project specification. Review this result
to ensure that you understand what the sequencing step involves and how it is constructed. One
common misunderstanding at this stage is the calculation of total project duration. Some would
simply add the duration times in the table and define the project to be 36 time units or the sum of all
durations. Since some activities occur in parallel, this is not a correct view as we see in Figure 14.6.

14.9 Forward Pass Calculation

From the initial network setup, step two of the mechanical plan formulation is to perform what
is called a forward pass. This means that we need to calculate the time through the network
while obeying the predecessors. These early start times are recorded on the nodes in the format of
“T(E)!” Figure 14.7 shows the calculated T(E) values for each of the nodes. The note 8 calculation
says that the project will take 21 time periods (work days).

The example calculations are quite straightforward except for two nodes—6 and 7. For node 6,
two activity paths have to be considered for the parallel activities D and E. Node 4 has a T(E)
value of 4 and a following activity D time of 6; therefore, the resulting value for node 6 would
be 10. However, the other parallel path coming into node 6 starts at node 3 with a value of 7 and
an activity E time of 5, so that the path value is 12. For forward path calculations, the highest
value is selected for such parallel paths, thus we assign the value 12 for T(E) at node 6. This means
that the earliest we can claim completion of project activities at this point is 12. The same type
logic applies to node 7 where a value for T(E) of 16 is calculated. The key calculation mechanic for
the forward pass is to remember to take the highest value for any multiple input paths. T(E) values
at each node represents the earliest time that these points in the project can be reached. This cal-
culation also shows that the final node (8) can be reached at time period 21. This defines that the
project duration as 21, given this set of parameters. At this point, we have a crude schedule (Figure
14.7) resulting from the duration and sequencing parameters. However, there is more needed
beyond just the total duration. We will get that out of the backward pass.

14.10 Backward Pass Calculation

Step three of the process involves performing a backward pass on the network model. The rationale
for doing this is likely not clear as yet, but let us first describe the mechanics of the calculations
before attempting to describe the function of these values. The backward pass generates a variable
coming to the end of the network and moving back toward the front. These values are defined as

4/

Figure 14.7 AOA network with T(E) calculations.
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21/21

4/6

Figure 14.8 AOA network with backward pass calculations.

T(L) and it is formatted on the network nodes as “T(E)/T(L).” Note that the nodes in Figure 14.8
now show two such numeric values above each node.

For this basic network, the assumption is made that the planned time at termination is equal
to the forward pass calculated time shown (e.g., 21 time units). Stated another way, we are saying
that the forward plan specified that the project would take 21 time units and we are accepting that
value for the backward pass.

In order to calculate T(L) values, we start at the completion node (8) and insert the same
process used to calculate the forward pass. Therefore, we start at node #8 at 21 in the sample case.
From this value, we work backward to the front of the network, one node at a time. For node 7,
the T(L) value would be 21-5 (for activity I) yielding 16. Node 6 would be calculated as 16—4
(for activity G) or 12. As observed in the forward pass mechanics are straightforward until you
encounter a converging path into the node. The same problem occurs in reverse going backwards.
In this case, there would be multiple paths coming into the node. When that occurs calculate the
T(L) value for each path and select the lowest (we selected the highest for the forward pass). In the
sample network, the T(L) calculations would compare the two paths for activities F and E yielding
a 13-2 or 11 for activity F, versus 12-5 or 7 for activity E. The calculation rule for the backward
pass is to take the Jower value of the two paths and record that as the nodal T(L) time. This same
process would be required for node 1 and at that point the value should be zero since we started
with 21/21 at node 8. Review the values shown in Figure 14.8 to be sure that you understand the
basic idea of T(E) and T(L) mechanical values.

Once we have the values for T(E) and T(L), it is possible to analyze two important time man-
agement factors—the longest path through the network and slack time details. The simplest item
to calculate is nodal slack time. This is simply the difference in T(L) and T(E). So, node 3 would
have a slack value of zero (7-7), whereas node 5 has a slack value of 4 time units (13-9). Each
of these values defines the amount of time that this node can stay idle without affecting project
completion date. Also, note that the computed slack for the start and finish of the network will
be zero using the assumption of 21/21—that is, we are happy with the original computed project
duration. You might be thinking about what you would do if this was not the case. It just changes
the arithmetic, but the mechanics are the same.

Three other slack-type status parameters can be derived from this view. These are total float, free
float, and late finish. Each of these relates to activity views rather than node calculations, but can be
derived from the node values. Total float relates to the amount of activity slack before project com-
pletion is impacted, while free float deals with the same view only for the successor activity. Late
finish describes the latest time that the activity can be completed without impacting the schedule.
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14.11 Defining Critical Path

Using the calculation assumptions outlined above, zero nodal slack time can be used to define the
critical path which is the longest path through the project. In mechanical terms, this means that
the earliest time to reach a node and the latest time to leave the node are the same—that is, no idle
time. Zero slack nodes constrain the network time and thus defines the longest path through the
project plan. Any activities that cause the zero slack at these nodes then cannot be delayed without
delaying the project completion date.

In order to find specific critical path activities, the key mechanic involves checking any activ-
ity bounded between the zero slack nodes to see if in fact that path is a critical activity. In some
more complex networks, parallel paths can both appear to be on the critical path, whereas only
one actually is. In this sample case, the critical path definition is straight forward and is shown by
bolded arrows in Figure 14.9.

Note that the critical path passes through nodes 1-2-3—6-7-8 and the critical path activities
are A-C-E-G-I. Specifically, the critical path should be thought of as a vector containing both the
activity list and the total duration, so it would be more proper to state the critical path as A-C-E-
G-I, and 21 time units. To reiterate, this is the longest path through the network and represents a
critical management issue for the PM (Brown, 2002).

Management importance of the critical path lies in the fact that any delay in these activities
will delay project completion. Thus, it is important to focus management attention on this set of
activities. Other activities that have slack generally require less rigorous monitoring since a minor
slippage in these will not affect the completion date so long as slack remains. As an example, node
calculations for the start of activity H indicate that it could start as early as period 9, or as late
as period 13 without affecting the completion schedule. In similar fashion, activity F could start
as early as period 7 or wait as late as period 11 with no adverse impact (this calculation is a little
trickier, so it is worth looking at to ensure that you understand the meaning of the node values).
This lacter calculation is not as obvious as the previous one, but it is found by noting activicy H
could wait until period 13 (late start) and activity F only takes 2 time periods. Note that activity
E must start at time period 7 in order to keep the project on schedule.

Understanding and interpreting slack values is vital in time management and requires that
the PM keep these in mind as the project unfolds. Also, recognize that errors in duration estimate
can cause these values to change during the project, so they are not static variables by any stretch.
Understanding activity slack or float gives the PM flexibility in scheduling the start of a particular
activity within the early start and late start time ranges (Uher, 2003). This also allows PMs to

21/21
0/0

4/6

Figure 14.9 AOA network with critical path defined.
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establish proper priorities for resources across the project plan. For example, if there are two activi-
ties occurring within the same time range, one critical and one noncritical, that are competing for
the same resource, the PM can allocate the resource to the critical activity first and then use the
float time to delay the start of the noncritical activity.

14.12 Manipulating the Schedule

If the project begins to fall behind schedule, the PM often undertakes various initiatives to recover
the planned schedule. One approach to performing this is to allocate more resources to critical
path activities in order to shorten the path and thereby move the project back toward the planned
schedule. This option typically increases the project budget, but can shorten the resulting sched-
ule. Alternatively, the predecessor relationships can often be changed in such a way as to shorten
the schedule. In this option, no additional resources are allocated, but this may increase risk or
cost if we assume that the original plan was already optimum. The vocabulary terms for these two
management options are as follows:

Crashing—allocating extra resources to the critical path with the goal of shortening the
schedule.

Fast tracking—rearranging the predecessor relationships to shorten the schedule.

In order to decide which of these options to pursue, it is necessary to evaluate the value of recover-
ing time versus the cost. Also, consideration must be given to risk and other factors involved in
the chosen approach.

14.12.1 Automated Calculation Tools

Fortunately, there is an increasingly available set of calculation tools available to handle the project
time mechanics outlined above. To illustrate this, Figure 14.10 duplicates the sample project data
in a Microsoft Project view format.

Note that the software converts the manual AOA model into a Gantt bar format; however, it
also recognizes that the results are equivalent to those shown for the manual example above. The
only two new items shown in the Gantt view are a summary bar for the entire project and the use
of line numbers to specify the predecessor rather than using an activity name.

Clipboard Font n Schedule Tasks Insert
Total Start Dec 17,17 Dec 24,17 Dec 31,17 Jan7,'18 Jan 14,18
Task Name + | Duration v | Predecessor v  Slack v Slack NNSMTWTFSSMTWTFSISMTWTFSSMTWTFSSMTW
1 |+XYZProject| 22days Odays | Odays | W . 4
2 A 3 days Odays | Odays NN
3 B 4 days 3 days | 3days [I]]]]]]]]]]]II]]]]]j]]]]}]
4 C 4 days 2 0days | 0days _
5 D 6 days 3 3 days | 3days
6 E 6 days 4 0days | 0days _
7 F 2 days 4 5days | 5days ﬁ]]ﬂ]]]M ”
8 G 4 days 5,6 0days | 0days ‘ —
9 H 3 days 7 5days | 5days m]]]]]ﬂ]]]]]]lﬂ]]]]]]lﬂ]]]]—ﬂ
10 1 5 days 8,9 0days | 0days ——

Figure 14.10 MS project equivalent schedule calculation.
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14.13 Formatting Activity Results

As stated earlier, there are different biases regarding which network model sequencing format
is to be used—AOA or AON. The sample data here focused on the AOA view, which contains
less information on the diagram than a corresponding AON model. If an AON model is used,
the activities are represented by the nodes rather than an arrow. Standard formatting for this
approach would require that more of the slack and float values be computed and shown on the
model. Figure 14.11 shows a typical format for displaying the activity parameters in an AON box
structure.

In this example, task name is used instead of activity, but recall the earlier warning that these
terms are not standardized in industry. Either terminology is the same in the model mechanics.

Figure 14.12 shows what this formatting would look like in a full network with only 10
activities.

Personal bias says that this format tends to be more overwhelming than the AOA view and
the multitude of data shown makes the analysis more diflicult. At any rate, this should be shown
in tabular format. Fortunately, use of automated software such as Microsoft Project can handle

Earl . Earl
Y Duration - Y
start finish
Task name
Late
Late start Slack o
finish
Figure 14.11  AON box notation.
0 | 15 15 15 12 | 27 27 10 37
A. Preheat oven > E. Bake first batch > F. Cool first batch
Late Slack La.te Late Sl Pa.te Late Slack La{te
start finish start finish start finish
49 | 3 | 52
J. Store cookies
Late Late
10 | 4 | 14 start Slack finish
D. Shape first batch
0 | g | 8 9 | 2 | L Late Slack Late
B. Assemble and measure C. Mix dough start finish
ingredients ™
Late Slack Late Late Slack Pa.te 10 | 4 | 14 27 | 12 | 39 39 10 | 49
start finish start finish
G. Shape second batch | H. Bake second batch || I. Cool second batch
Late Late Late Late Late Late
Slack Slack . Slack
start ack finish start finish start ac finish

Figure 14.12 AON total network view.
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these calculations and present the data in any format desired. The contemporary environment
favors a Gantt bar format as the preferred method to display schedule results. Regardless of the
approach used to create a project schedule, the key issue is to recognize that a PM must under-
stand the network concepts. Different audiences will have varying needs for levels of nodal detail
and the various network management software packages can format their output to fit these
needs.

14.14 Which Diagram Format Wins?

As indicated earlier, the AOA model was created to be used with the PERT model assumptions
and the AON with fixed time durations (underlying detailed mechanics of the PERT option
is discussed in Chapter 24). The interesting trend for these two methods is that they have now
morphed together to the degree that few remember the original reasons for either. It is instructive
to browse the Internet using the search words “PERT” or “CPM.” What you will find from this is
that the outside world does not distinguish between these two terms or how they are diagrammed.
Over the years, the original definitions that were outlined in this chapter have been scrambled.
Networks today are drawn both ways and called by either name. The one remaining idea is that
a network predecessor diagram is a good tool to reflect activity sequencing. However, in more
recent times, the emergence of easy-to-use PC-based tools such as Microsoft Project has made
the manual drawing of networks passé. Modern software tools typically generate their results in
the Gantt chart format with connectors between the bars to make the result conceptually fit the
network model. So, both of these approaches have somewhat lost out to the classical formart first
described by Henry Gantt in the early 1900s. But do recognize that the underlying computer
calculations do obey the network mechanics described here.

14.15 Summary

This chapter described how time-related aspects of the project evolve from scope definition and are
then translated into a first cut schedule for the project. There are many more management issues
to deal with related to the production of a final schedule, but for now take this introductory deter-
ministic model view as the conceptual process by which scope is translated into an activity list,
and then that view evolves into duration and sequence specifications. We are calling this version a
first cut plan, meaning that more massaging is needed before it is finished.

The network models illustrated here are not perfect for showing how the project will be
executed, but they represent the underlying scheduling model and best illustrate the method to
introduce the fundamental aspects of time management. Embedded in the network model is a
quantification of the scope, work activities, duration estimates, sequencing, resource allocations,
and budget. For this reason, network models need to be understood as a basic tool in the PM tool
kit, even though modern computer software will handle the arithmetic calculations to generate
this result.

Ac this stage, we focused on fixed time estimates and dealt little with the reality that time
estimates in fact should be viewed as a probability distribution with ranges. Subsequent chapters
will open up these limitations for further review. For now, let us move forward to the next chapter
and see how project cost emerges from the schedule model.
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Problems
1. Use the activity specifications outlined in the table below to generate a first cut project
schedule.
WBS ID Task Duration Predecessor
1 1 Project summary task
1.1 2 | Design office complex
1.1.1 3 | Determine budget 13 days
1.1.2 4 | Determine the three best potential 4 days 3
architects
1.1.3 5 | Interview architects 4
1.1.3.1 6 | Architect1 1 day
1.13.2 7 | Architect 2 1 day 6
1.1.3.3 8 | Architect3 1 day 7
1.1.3.4 9 | Selectan architect 1 day 8
1.1.4 10 | Prepare first draft plan 1 day 59
1.1.5 11 | Review the plan 0.5 days 10
1.1.6 12 | Finalize the plan 0.5 days 11
117 13 | Obtain construction permit 0 days 12
1.2 14 | Plan office layout 2
1.2.1 15 | Prepare layout plan 2 days
1.2.2 16 | Estimate costs 2 days 15
13 17 | Buy materials 14
1.3.1 18 | Rent tools and equipment 1 day 16
13.2 19 | Purchase materials 1 day 16
1.4 20 | Prepare the site 17
1.4.1 21 | Excavate for foundation 8 days
1.4.2 22 | Build the foundation 12 days 21
15 23 | Begin construction 20
1.5.1 24 | Build the pillars 10 days
1.5.2 25 | Lay the roof 8 days 24
153 26 | Build the walls 14 days 25
1.5.4 27 | Flooring 14 days 25
1.6 28 | Miscellaneous 27

(Continued)
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WBS ID Task Duration Predecessor
1.6.1 29 | Install plumbing fixtures 4 days 23
1.6.2 30 Install wires and cables 3 days 29
1.6.3 31 Plastering 4 days 30
1.6.4 32 | Woodwork for doors and windows 3 days 31
1.6.5 33 | Furnishing 2 days 32
1.6.6 34 | Projectclose 2 days 33
17 35 Project completion 0 days 34

From these specifications, develop a network schedule and answer the following questions.
a. What is the project duration?

b. What type of activity is 1.6?

c. What type of activity is 1.72

References

Baca, C.M., 2007. Project Management for Mere Mortals. Boston: Addison-Wesley.

Brown, K.L., 2002. Program Evaluation and Review Technique and Critical Path Method—Background.
Reference for Business: http://www.referenceforbusiness.com/management/Pr-Sa/Program-Evaluation-
and-Review-Technique-and-Critical-Path-Method.html (accessed March 17, 2008).

Callahan, S., Project Estimating—Fact or Fiction? http://www.performanceweb.org/CENTERS/PM/
media/project-estimating.html (accessed April 9, 2008).

Horine, G., 2005. Absolute Beginner’s Guide to Project Management. Toronto: Que Publishing.

Johnson, T., 2007. PMP Exam Success Series: Certification Exam Manual. Carrollton: Crosswind Project
Management, Inc.

Kelley, J.E. and M.R. Walker, 1989. The origins of CPM—a personal history. PM Network, 3, 2, 7-22.

Kwak, Y. and R. Watson. 2005. Conceptual Estimating Tool for Technology-Driven Projects: Exploring
Parametric Estimating Technique. http://home.gwu.edu/~kwak/Para_Est_Kwak_Watson.pdf (accessed
April 10, 2008).

Mind Tools, 2008. Heuristic Methods: Using Rules of Thumb. http://www.mindtools.com/pages/article/
newI'MC_79.htm (accessed April 12, 2008).

PMI, 2017. A Guide to the Project Management Body of Knowledge (PMBOK® Guide). 6th ed. Newtown
Square, PA: Project Management Institute.

PMI WBS, 2006. Project Management Institute Practice Standard for Work Breakdown Structures. 2nd ed.
Newtown Square, PA: Project Management Institute.

Snell, D., 1997a. Expert Judgment. http://www.ecfc.u-net.com/cost/expert.htm (accessed April 10, 2008).

Snell, D., 1997b. Wideband Delphi Technique. http://www.ecfc.u-net.com/cost/delph.htm (accessed April
10, 2008).

Soomers, A., 12 Tips for Accurate Project Estimating. https://www.projectsmart.co.uk/12-tips-for-accurate-
project-estimating.php (accessed April 24, 2018).

Stires, D.M. and M.M. Murphy, 1962. PERT/CPM. Boston: Materials Management Institute.

Uher, T.E. 2003. Programming and Scheduling Techniques. Sidney: University of New South Wales.

Verzuh, E., 2004. Phase Gate Development for Project Management—/Part IV. hetp://findarticles.com/p/
articles/mi_mOOBA/is_1_22/ai_n6134862/pg_1 (accessed April 11, 2008).

Verzuh, E., 2005. 7he Fast Forward MBA in Project Management. Hoboken, NJ: John Wiley.


http://www.referenceforbusiness.com/management/Pr-Sa/Program-Evaluation-and-Review-Technique-and-Critical-Path-Method.html
http://www.referenceforbusiness.com/management/Pr-Sa/Program-Evaluation-and-Review-Technique-and-Critical-Path-Method.html
http://www.mindtools.com/pages/article/newTMC_79.htm
http://www.mindtools.com/pages/article/newTMC_79.htm
http://www.ecfc.u-net.com/cost/expert.htm
http://www.ecfc.u-net.com/cost/delph.htm
https://www.projectsmart.co.uk/12-tips-for-accurate-project-estimating.php
https://www.projectsmart.co.uk/12-tips-for-accurate-project-estimating.php
http://findarticles.com/p/articles/mi_m0OBA/is_1_22/ai_n6134862/pg_1
http://findarticles.com/p/articles/mi_m0OBA/is_1_22/ai_n6134862/pg_1
http://www.performanceweb.org/CENTERS/PM/media/project-estimating.html
http://www.performanceweb.org/CENTERS/PM/media/project-estimating.html
http://home.gwu.edu/~kwak/Para_Est_Kwak_Watson.pdf

Chapter 15

Cost Management

15.1 Introduction

The goal of this chapter is to describe the activities related to project cost management in the
planning phase. From this process, the desired result would a viable project budget that can be
approved by management. This chapter will outline the planning processes and Part VII of the
book will focus on various aspects of the Monitoring and Control processes that are also a later
part of the cost management processes. Figure 15.1 illustrates the key steps in this process.

In essence, the costing process involves allocating human and material resources to work units
and then dollarizing those allocations. Also, there is the need to recognize reserve allocations for
future events such as risk and other unplanned overruns.

When one thinks about project cost it is most often the view of how much money in a particular
currency—dollars, euros, pounds, etc. One budgetary view could be to define the project cost as
$100,000 and that would satisfy some. Others might want to know how this was divided into
various resource types—$65,000 for personnel and $35,000 for material. Most of this type of
information can be derived from the WBS Dictionary data in somewhat the same fashion that was
used to generate the time schedule. The previous three chapters have laid out the basic techniques
to define and schedule work units so that the monetization process should now be reasonably
straightforward. It is not uncommon for the local finance type to drop by with a dazzling array of
questions related to things called assets, overhead rates, depreciation schedules, chart of account
data, ad nauseam. Hence, our simple total dollar view is now gone. This signals that there is more
yet to deal with in the cost side of the equation.

As in so many of our project management discussions, the answer to the cost question is both
simple and complex. Yes, we can calculate the direct work package (WP) resource costs for the
project using reasonably straightforward techniques, but that simple view is not adequate for all
concerned, or even the project itself. For example, accountants look at money for the enterprise in
much more complex ways than the layperson. The project manager (PM) must understand these
views as well as those needed to manage the project. Likewise, he has to deal with various other
cost-related considerations in order to fulfill his role in the organization. Previous discussions have
taken a peal the onion view to the management process and that seems even more appropriate here.
Let us start off with a simple approach to understand the basics of resource management, and then
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Figure 15.1 Cost management processes.

work on expanding into a more reasonable view after that. For the first segment, we will focus on
defining the direct cost estimates for the Work Breakdown Structure (WBS) boxes.

15.2 Project Cost Planning Basics
There are three basic project planning cost-related activities. These are (PMI, 2017, p. 231):

Plan cost management—defines the process to be used for defining how the costs will be
estimated, budgeted, managed, and then controlled.

Estimate costs—the process related to approximating the required monetary resources needed to
complete the defined project activities.

Determine budget—the process of aggregating the estimated costs in order to produce an
authorized baseline, including appropriate reserves.

This is the point where the previous fundamental groundwork definition begins to payoff. Recall
that the WBS Dictionary has defined data related to all work units—both work and planning
packages. The key items required in generating a raw direct cost for those work units would be the
amount of work estimated for the unit multiplied by the associated resource rate. Hence, if the
WP is estimated to require 100 hours of work by a particular skill group, the direct cost for that
effort can be calculated by multiplying work hours times the allocated resource rate. Since the
specific name of a resource is typically not known at planning time the typical costing process
is to use average rates for that skill group. This same assumption was made by the estimator who
derived the work time for the task. Both of these assumptions will remain one of the potential
significant error sources for time and cost estimates.

If a work unit was estimated to require 100 hours of effort and the generic rate of the allocated
resource was $25 per hour, the direct labor estimate for the activity would be $2500. Additionally,
if the material estimate for this work unit was $1000, then the total estimated direct work unit
cost would be $3500. Now, assume that we do this for all WBS work units and add all those
costs. Is that not the aggregate project cost? Why not? Certainly it is a rough estimate of the direct
project costs as defined by the WBS scope definition, but it is not a cost number that represents a
realistic total actual project budget.

15.3 Cost Planning

From a raw mechanics viewpoint, if there were no future changes anticipated to the project, we
might take the calculated direct cost number and use the network plan to lay out a time-phased
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Cost Baseline

[January [February [March Tapril
ID | Task Name Start Finish 1230 [ 16 [ 143 [1/20 [ 127 [ 2/3 [ 2M0 [ 2M7 | 224 | 3/3 | 340 | 3M7 | 324 | 3531 | 47
4 1.1.1.1 Pour foundation 115102 1722002 $15,394
T
5 1.1.1.2 Install Patio 112302 113002 $8,166
9 1.1.21 Frame exterior walls 1123102 28002
5 1.1.1.3 Pour stairway 13102 21102
10 1.1.2.2 Frame interior walls 21102 219102
11 1.1.2.3 Install roofing trusse 2120102 2125102
14 1.1.34 Install waterlines 272002 212802
19 1.1.4.1 Install wiring 212002 202602
15 1.41.3.2 Install gas lines 222102 202602 $6,255
[ [
29 1.4.64 Install fett 202602 31102 $2,445
I B
16 1.1.33 Install B fixtures 302 3702 196,317
[ EEE
30 1.1.6.2 Install shingles 34102 365002 $2,495
i}
24 1451 Install drywall 36002 31402
31 1.1.6.3 Install verts 36002 38002
25 1.1.5.3 Painting 31502 32102
20 1.1.4.2 Install outlets/switches 3122002 312602
26 1.1.5.2 Install Carpeting 3122102 3125002 $2,250
[ [
21 1.1.4.3 Install fixtures 30702 a2 $18,625
S
Total $165,467 $38,269 $73,412 $49,130 $4,656

Figure 15.2 Basic cash flow diagram.

view to show how those costs would occur over time. Figure 15.2 illustrates how dollars and time
can be integrated. The typical assumption is that the planned cost is spread lineatly over the work
package activity time. This data would yield both a project direct cost and a time-phased distribu-
tion of those costs.

In addition to the direct cost items, assumptions are necessary as to how other cost items will
impact the schedule. For instance, material items are often purchased in advance of the work unit
and this would actually create a budget flow eatlier than indicated from the direct cost calcula-
tion. Activity variability will also affect the magnitude of the actual resource flow and this can
create cash forecasting issues as well. Finally, other project dynamics related to changes, risk, and
other unknown events make the process of creating an accurate budget complex. The sections that
follow from this point will each describe a unique characteristic that impacts the budget process.
Collectively, all these have to be incorporated into the final budget view.

15.4 Cost Accuracy

Project budget accuracy is an often-misunderstood concept. Too often an early initiation phase
rough estimate gets carried into an approved project budget before detailed planning takes place.
In any case, budgeting cost accuracy changes over the life cycle as more specifics regarding the
project are known. Mature organizations realize this and make their decisions accordingly. For
instance, it needs to be recognized that budget estimates at initiation can easily be 100% for a
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Figure 15.3 Planning cost accuracy.

large, complex project (maybe higher). For smaller repetitive projects, this range would be much
smaller. Regardless, in general terms, the cost accuracy estimates evolve through three basic
stages:

1. Rough order of magnitude (ROM): An estimate based on general knowledge of the require-
ment, but little knowledge available regarding specific detailed requirements (+/—100%).

2. First cut: An estimate based on reasonable requirements resulting from an approved WBS,
but incomplete analysis related to such areas as risk and resource capacity (+/—25%).

3. Baseline approval (budget): The normal goal for a project budget formulated at the comple-
tion of a formal planning phase should strive for an accuracy level within £5-10%.

Figure 15.3 shows this in schematic format. In a mature organization, this notion would be more
the norm and is an important concept to stress. For example, one very mature organization color
coded their estimation documents. Hence, an estimate presented on red paper fits the ROM cat-
egory, while a yellow one would be assumed in the definitive range. Finally, the formal budget
would be called a green estimate. This approach let everyone know how to adjust their view of the
data. More typically, only one value will be used and it is often not clear at what stage of analysis
the data represents. Project budget discussions need to have this graded management view of
accuracy.

15.5 Organizational Overhead

The term overbead is often used with a negative connotation. It is common to have certain overhead
charges allocated to a project on a percentage basis with no real explanation. For example, 100% of
direct costs might be added to all direct labor estimates, 5% to all material purchases, and another
50% to the total project for corporate overhead. Obviously, numbers like this will significantly
increase the stated cost of a project, yet they are organizational reality that must be dealt with
along with the direct cost items. Oftentimes, the PM does not know how these allocations are
derived, nor does he have any real control over their inclusion in his budget. In many cases, the
only defense is to finish the project as quickly and efliciently as possible since some administra-
tive overhead fees are time based. The necessary management strategy for this cost category is to
understand the various allocations and be sure that they are included in the planning budget. If
not included, the actual allocations coming later would represent a budget overrun in that the
value would not have been in the plan.
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15.6 Scope, Time, and Cost Alignment

Before the planning cycle is overwork, it is not uncommon to find that the project requirements
cannot be produced in the time and cost approved in the project Charter. At this point the project
is unworkable. One choice is to go back to the management approval authority to ask for more
time or budget and possibly the project is so worthy that neither time nor cost are of great concern.
Good luck on that one! The more typical situation is to attempt to cut scope in such a way that
the schedule and budget are in line with constraints. In any case, the final planning view must
balance these three variables.

15.6.1 Scope Replanning

During the course of scope development, we described prioritizing requirements as must have,
needed, and some as nice to have. The nice to have category often become the first to go in the
scope replanning process. Hopefully, this tactic would resolve the problem and the required sched-
ule and budget constraints would now be met. Failure to do that necessitates a second alignment
strategy.

15.6.2 Fast Tracking

If the alignment problem is more time than cost related, it is possible to look at fast-tracking the
schedule. This was mentioned previously in Chapter 14. Basically, we look for ways to resequence
the plan in order to make the activities fit into the required time frame. This strategy may in fact
have other adverse implications in cost or risk, but if done carefully can decrease the schedule
without significant increase in cost.

15.6.3 Schedule Crashing

This strategy emerges in the situation where the required schedule is not met, but more budget
funds are available—a time-constrained schedule with money available. This process involves more
complexity than the previous two options. Crashing involves the trade-off of budget resources for
time. There are various situations in which this option is relevant to the PM. If budget is available
and scope is required, then budget can be traded for time through the crashing process. In similar
fashion, a contractor may want to crash a project when there are financial incentives to finish the
project ahead of schedule. In order to decide whether to crash an activity, one must compare the
cost of crashing the activity with the value gained by the reduction in schedule. Another less obvi-
ous reason to crash the project is to decrease indirect costs that are more time based. Direct costs
are considered to be labor, materials, and equipment associated with a particular project, while
indirect or overhead costs cannot be identified and charged specifically to one project. Examples
of indirect costs are facilities, utilities, basic infrastructure items, level of effort activities for the
project, and so on (Uher, 2003). Some of these are charged to the project monthly, regardless
of status, and their effect on the project budget is tangible. Shortening the project time would
decrease this class of cost.

In order to perform the crashing process, two time and cost estimates are required for each
activity in the network—normal and crash. These cost estimates only use the direct cost com-
ponent since that is the only real component to minimize. The normal estimate is considered
to be the optimum time and cost for that work unit. A crash estimate is considered to be the
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Figure 15.4 Time-cost curve.

“absolute minimum time required for the job and the cost per each time unit from that optimum
point” (Stires and Murphy, 1962). Primary concern in the crash estimate is the incremental cost to
decrease the activity time. The crash relationship for activity is shown in Figure 15.4 as a time—cost
trade-off curve.

A linear approximation of the incremental unit time (per day) crash cost can be determined
by the formula:

(Crash cost — Normal cost)

Cost t dite =
ost to expedite (Normal time — Crash time)

Another way of expressing this is to say that Crash Cost is equal to A$/ATime. This formula
assumes a linear relationship through the crash time range, which once again introduces an esti-
mating error (see Figure 15.4). However, the management benefits obtained usually justifies the
shortcut. If necessary, a more rigorous estimate can be derived for each unit time increment. The
graph shows that each increment of time increases the project cost and eventually crashing will
result in diminishing returns. At that point it does not make sense to try to shorten the project
any further. Once this data is derived for each activity, we have the fundamental parameters neces-
sary to execute the process. In order to arrive at the optimum total project investment curve, the
following five-step crashing plan is required (Stires and Murphy, 1962):

—

. Develop a first cut schedule using normal time and cost estimates for each activity.

2. Develop crashing information for each activity. This should include lowest crash point and
crash cost per time unit.

3. Select the lowest crash cost on the critical path and reduce that activity time by one time
unit. Recompute the critical path for the new time.

4. Repeat steps 3 and 4 until the desired project duration is reached, or available budget is

depleted.

Data to illustrate the mechanics for crashing are provided by Figures 15.5 and 15.6 and the corresponding
crashing data are presented in Table 15.1. These three items represent the starting point for the process.
The goal for this example is to illustrate the crashing steps with a reasonable-sized activity set.
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Figure 15.5 WABS for crashing.
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1 1|E Project Summary Task - v
2 14|  E Design office complex v v
3 144 Determine budget B
4 112 Finalize office Design
5 14.3 E Interview architects
6 1134 Architect 1
7 1432 Architect 2
8 1133 Select an architect
[ 114 Prepare first draft plan
10 115 Plan approval
1 116 Obtain construction permit 0—,——|
12 12| E Plan office layout '
13 124 Prepare layout plan
14 122 Estimate costs
15 13 = Buy materials v
16 134 Rent toole and equipment
17 132 Rent tools and equipment
18 133 Purchase materiels
19 14 O Prepare the site i
20 141 Excavate for foundation
21 142 Build the foundation
22 1.5 & Begin construction b g v
3 164 Build the pillars
24 1.5.2 Construct walls and roof i
25 153 Flooring i
2 1.6 [ Miscellaneous | vr v
27 164 Install fixtures
28 | 162 Plastering
29 163 Furnishing i +
Figure 15.6 Project Schedule.
Table 15.1 Crashing Parameters
Duration Minimum Crash $/D
WBS Activity (days) Predecessor | Crash (days) ($000s)
1 Project summary task 105 — —
1.1 Design office complex 17 — —
1.1.1 Determine budget 3 3 2
1.1.2 Finalize office Design 5 3 4 3
1.1.3 Interview architects 4 4 — —
1.1.3.1 | Architect 1 1 4 — —
1.1.3.2 | Architect2 1 6 — —
1.1.3.3 | Select an architect 2 7 — —

(Continued)
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Table 15.1 (Continued) Crashing Parameters

Duration Minimum Crash $/D
WBS Activity (days) Predecessor | Crash (days) ($000s)
1.1.4 Prepare first draft plan 4 58 3 4
115 Plan approval 1 9 — —
1.1.6 Obtain construction 0 10 — —
permit

1.2 Plan office layout 10 2 — —
1.2.1 Prepare layout plan 10 4 5
1.2.2 Estimate costs 2 13 1 3
13 Buy materials 20 12 — —
1.31 Rent tools and equipment 5 M

13.2 Rent tools and equipment 14 12 4
133 Purchase materials 20 11 2 3
1.4 Prepare the site 20 — —
1.41 Excavate for foundation 8 18 6 10
1.4.2 Build the foundation 12 20 9 20
15 Begin construction 38 19 — —
1.5.1 Build the pillars 10 9 19
1.5.2 Construct walls and roof 8 23 7 18
1.5.3 Flooring 20 24 13 17
1.6 Miscellaneous 30 — —
1.6.1 Install fixtures 7 22 — —
1.6.2 Plastering 4 27 — —
1.6.3 Furnishing 19 28 10 3
1.6.4 Project close (milestone) 0 29 — —

The first step in the crashing process is to identify the lowest crash cost on the critical path.
Inspection of Table 15.1 data shows this to be activity 1.1.1 with a cost of $2,000 per day.
Figure 15.6 total slack column (zero value) shows that this task is on the critical path. Hence,
crashing these tasks will shorten the project duration. No more days can be taken out of 1.1.1 since
it is now at the minimum duration (e.g., Minimum Crash Time).

For the second iteration, Table 15.1 identifies four activities 1.1.2, 1.2.2, 1.3.3, and 1.6.3 at
the next lowest crash cost ($3,000). Figure 15.6 shows that activities 1.2.2 and 1.3.3 are not on
the critical path; therefore, shortening these two activities would not shorten the project. So,
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activity 1.1.2 is selected and the duration decreases one time unit to 100 days. The activity cannot
be shortened further. We can see from inspection of the Gantt chart that the critical path will
stay the same.

Step 3 selects critical path activity 1.6.3 from the options shown above. This will add another
$3000 per day to the project budget; however, in this case, the activity can be crashed three time
periods for $3000 each day. Taking that option adds $9000 to the budget and reduces the project
duration to 97 days.

It will be left as a reader exercise to crash this plan further. As each subsequent step is executed
the incremental crash cost will increase. Also, in larger plans, it is common for multiple critical
paths to emerge. The mechanics as described here will work for any network, but obviously the
complexity of the setup increases. Also, it will be necessary in these situations to actually recom-
pute the critical path for each iteration. Crashing mechanics are not a simple process, but an
important tool for the PM.

15.7 Indirect Costs

Many project cost components occur through allocations or time-based charges. Facilities over-
head, level of effort support charges, and other cost categories contribute to increased cost regard-
less of the actual project work activity. These charges can occur at both the activity and the project
level. Figure 15.7 illustrates how indirect costs help justify activity crashing.

Figure 15.8 adds the two cost elements to show the total time—cost tradeoff and the optimum
point. An understanding of these views can help establish an optimal strategy for project duration.
Once again, we see logic for understanding the fase-tracking and crashing logic.

15.8 Resource Alignment

It is one thing to tweak the plan until it fits certain scope, time, or cost constraints, but it is quite
another to match this against resource availability. The initial cost estimates were based on a
generic cost for each skill. We are now recognizing that the quantity or quality of those required
skills may not be available at the time specified by the plan. Figure 15.9 shows this situation.

Crash curve

Cost

Indirect cost

Direct

Time

Figure 15.7 Direct/indirect curve.



172 m  Project Management Theory and Practice

Total investment

Optimum
time
3
S Optimum
Indirect
Direct
Time

Figure 15.8 Total project investment curve.

Project plan
, |
o Resource
= .
2 capacity
3
o

Time

Figure 15.9 Resource capacity leveling.

In this view, the y-axis can represent either the number of resources or the cost. The situation
shown indicates that the plan requires more than available, so we have a resource capacity issue.
Basically, the plan is of no value in this situation because it will indicate a schedule that cannot
be met and possibly a false budget as well. In order to have a viable plan, the required resources
must match the allocation shown in the plan. Experience indicates that this situation is a common
management issue and the cause of many projects failing to meet their plans, even with all other
factors under control.

The following are two basic options for dealing with lack of timely resources to fit the plan:

1. Increase the capacity of resources available to meet the plan through reallocation, hiring, or
outsourcing.

2. Lag the plan work units until the capacity matches the requirement. Increasing capacity can
be achieved by reallocating internal resources from other projects to this one, hiring new
employees, or contracting needed resources from third parties. Technically, each of these
choices could work if properly managed.
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Either decreasing the allocation of resources to various work units that will cause the activity
to increase in duration or simply moving the activity to a later time when resources are avail-
able can accomplish a decrease in the resource requirement. If this is done to slack activities the
action will not affect the critical path; however, moving critical path activities will also move the
completion date.

Recognize that this class of problem is not solved overnight since it often involves multiple-
level organizational decisions. For this reason, resource capacity issues need to be defined as far in
advance as possible to allow various solution options to be resolved. In order to do this, a formal
project resource plan created along the lines outlined here is a prerequisite. Beyond the project
plan view there must be a workable organization-level resource management system that can iden-
tify aggregate capacity and then link available capacity to the project. During the planning phase
we do not have to know that Joe Smith is going to be allocated to our project for some planned
period, but we must know that someone with the appropriate skills will be. Failure to accomplish
this basic linkage means that the project schedule slips and corresponding budgets likely slip as
well. If there is one operational Achilles heel in most organizations, it is the one described here.
Recognize that multiple departmental groups typically staff matrix format organization projects.
The various internal resource suppliers must be able to have visibility into the portfolio of projects
planned in the organization, and in order to do this, enterprise-level information systems are
needed to support this process.

15.9 Budget Reserves

Up to this point, we have attempted to view the budget environment using basically deterministic
assumptions—that is, nothing will happen outside of the original planned scope and time esti-
mates. As a modern-day Wizard of Oz might say “Dude, this ain’t Kansas.” Fact is, a project exists
in a very dynamic environment with things changing all the time. Any deviation from the plan
has the potential to impact scope, time, or cost estimates. Some feel that these dynamics are so
radical that planning is a waste of time. This is not the case, but clearly the plan has to recognize
the dynamics. The key question is how to incorporate unplanned contingencies in a reasonable
manner. Figure 15.10 shows the three major areas of dynamics that have to be dealt with in the
final plan.

15.9.1 Plan Dynamics

The most obvious dynamic is unplanned work resulting from requested and approved changes
to the original project scope. Each of these actions will occupy the project team’s attention and
resources, thereby taking away productive time from the current plan. When a new work unit
is approved, the WBS structure needs to be modified to reflect the new scope and all planning

Project dynamics

Risk Management

Approved changes
PP § events reserve

Figure 15.10 Major sources for project dynamics.
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related to how the new work fits into the current plan represents additional project work activity.
It is hard to estimate how much time this activity actually takes, but clearly it is a visible amount
of time that should be recognized in the project budget. These work activities have an impact on
schedule, budget, and required resources for the project. One possible method to show this in the
plan is to allocate a level of effort work unit with some attached budget. All change requests work
could be charged to this work unit and minor approved changes could be absorbed through this.

A broader management question involves how to physically incorporate an approved change
request into the project work plan. If it results in additional work or new WBS WPs, the basic
question is, do you allocate budget from the change pool into those packages or leave them empty
from a budget point of view. This process can be handled via either the pool approach or by allo-
cating the pool funds into defined WPs. Realize that leaving the funds in a pool will complicate
the ability to track WP costs later. A more significant management issue emerges when the change
request is large. A first consideration is to specifically identify such requests. For those designated
in this category, the pool approach is not appropriate. In this situation, the approved plan needs
to reflect the change in some manner. This could be handled by allocating some segment of the
change pool for large changes and moving the funds out of this group into the project-approved
plan just as though it were there in the beginning. Regardless of the funding process selected for
this class of dynamic it is not fair to the project team to ignore these events and assume that they
can be absorbed by the original budget. If this is in fact the local culture, the project team will pad
their estimates and hide the activity, which camouflages the true costs. A key PM activity involves
tracking what is going on at the WP level and not hiding behind padded estimates put in place to
keep the budget intact.

15.9.2 Risk Events

A second dynamic occurs from risk-related events that occur through the life cycle. A more detailed
discussion of the mechanics for dealing with risk will be discussed later in Chapter 22, but for now
we need to recognize that some allowance for this class of activity is needed. A risk event is called
a “known/unknown.” This means that certain things that the project team is aware of may not go
well, but these potential events may or may not occur. The project plan assumes that they will not
occur, but must cover the recognition that some will. The traditional method for handling such
events is to set aside a contingency allocation that has been estimated to cover anticipated events.
This allocation will be held external to the working budget and used as a particular event occurs.
Think of this as a phantom work unit that is not in the plan. When the event occurs, the related
corrective work unit is moved into the plan and funds are taken out of the risk contingency pool
to cover it. The goal is to have a contingency fund that just covers the future needs for this class
of dynamic. As in most project estimating situations, this is a difficult number to derive, but the
concept is to recognize that risk events fall outside the operational work units. We want the bud-
get to reflect the work as planned, but have mechanisms to invoke to cover “bumps in the night.”
Scope changes and risk are two such items.

15.9.3 Management Reserve

A third dynamic is a class of issues falling into the category of “unknown unknowns.” These
are issues that occur, but were not planned or anticipated. This class of contingency is called a
management reserve and it is designed to deal with unplanned, but required, changes that occur
during the course of the project. Management practices to handle such events are not a standard
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industry practice item. As in other such dynamics, this class of events is often buried under pad-
ded estimates, which violates our management approach. Ideally, the PM would have a defined
management reserve buffer set aside of these events and the process would simply be to record
the unplanned event and allocate necessary funds from this source to cover the item overrun.
Management reserves are typically assigned to some management entity to allocate to the project
and are generally not part of the approved visible project budget.

Technically, a management reserve event is any work-related activity that does not meet the
plan. In theory, this can be the result of a work unit that exceeded its planned amount, or any
unanticipated work requirement. Project management theory says that reserve fund requirements
and the allocations for all such events are under the control of a defined external project manage-
ment entity. However, as a practical matter, this is not a reasonable operational approach. From
a more practical viewpoint, this level of external control for overruns can be onerous and the PM
needs to have some level of flexibility for minor additional funding events. For example, if a WP
overruns by 5% should that overrun be taken from a general overrun buffer or a larger externally
controlled management reserve account? A PM-controlled buffer approach would seem more logi-
cal. Likewise, the requirement to pay a minor bill to repair a piece of equipment should fall into
the same category. However, if a major event occurs, or the project overall budget exceeds 10%
that process it would seem worthy of more external oversight. In this second case, a higher level of
funds is also required and allocation of these will most likely not be delegated to the PM. The bud-
get management question in this case is about the proper source and control process for additional
fund allocation. An allocation for larger-size management reserve funds needs to be recognized in
the overall budget, but not necessarily shown in the public budget and not under the control of
the PM. One operational way to handle this could be to have a management reserve fund similar
to the risk fund, but under formal control of a group such as the project steering committee or the
sponsor. In this review process, the management question would involve not only the fund alloca-
tion, but other correction actions such as whether the project should continue.

Hence, the recommendation for management reserve budgeting is to allow a small amount
of funds to be left in the project-controlled portion of the budget to handle this class of dynam-
ics. The main segment of management reserve would in an external fund held and controlled
outside of the project manager’s authority level. This fund may or may not be visible as part of the
public budget, but will be part of the overall consideration for the project in terms of financial
justification.

In this section, we have described three dynamic budgeting issues that have the potential to
consume budget funds that were not defined in the original base plan. Each of these variance
situations will occur to some degree during the project life cycle and some arrangement for han-
dling each category needs to be part of the plan and somehow reflected in an overall budget view.

15.10 Resources have Different Colors

As stated earlier one view of a budget is simply the number of dollars or euros required in execut-
ing the project. This view can become muddled as the PM begins to deal with various types of
resources. Budget monies are often allocated to many different categories and organizational unit
groups. This means that the project budget has to be structured to fit these required categories. In
some cases, budget funds may come from different sources at different time frames. So, managing
the budget is not as simple as just keeping a single actual total spending level within the planned
value. In many cases, it is keeping various cost groups within each of their bounds. Our goal here
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is not to understand the accounting theory related to this issue, but it is necessary to understand
and be sensitive to the fact that the budget will have various resource categories and sources. Some
of these groupings must be considered as part of the estimating process, but others will just require
that the source be marked and managed individually as part of the control process. Industry
professionals call this bean counting.

15.10.1 Budget Expense Categories

The following list of project cost elements provides an example to show how a budget may contain
multiple fund categories within what would be called “the budget.” The major categories of budget
expenses are as follows (Lane, 2003):

Personnel
Salaries and benefits (including hiring fees and bonuses)
Training and education
Travel
Morale
Staff-related depreciation
Temporary help/consultants
Miscellaneous (space, telecom, etc.)

Hardware
Depreciation
Maintenance
Repairs

Leases

Software
Depreciation
Maintenance
Customer support
Updates
Repairs
Leases

Services
Leased lines
Outsourced network services
Security services
Third-party service providers
Miscellaneous (transport, courier, periodicals, etc.)

Other

Local sources and terms

Beyond the categorization aspect of the funds another example is found in the depreciation item.
This is an accounting entry based on the anticipated useful life of an item. In this case, the item



Cost Management m 177

might cost $100,000 with an estimated life of five years and the amount allocated to the project
might be only $20,000 per year. This is the capital funds category. Without carrying this point
further, realize that a budget will have to obey the organizational financial rules and your sup-
port financial person will be needed to ensure that these are obeyed. In order to comply with this
level of cost management granularity, WP estimating detail will be more complex than outlined
thus far. Organizational financial systems will dictate how the cost is categorized and ultimately
reported in the budget format.

15.10.2 Assets versus Expenses

Expenses are cash budgetary outlays for project goods and services that are consumed during the
course of the project life cycle. A capital expenditure is an accounting entry in cash units, but it is
not equivalent to actual dollars as reported. Simply put, capital expenditures create assets that are
then depreciated over scheduled periods of time, and these depreciation expenses will be charged
according to some set of rules established by the financial organization, which attempts to match
service value to expenditures. The cost allocation goal for this class of asset is to match cost to ser-
vice life so that an asset cost is recognized over its useful life rather than as the expenditure occurs.
The basic decision regarding whether to consider a purchase to be expense versus asset is its cost
and useful life. Guidance on these issues is provided by the financial function and governmental
regulations tend to be the guiding policy.

A capital expenditure is identified on the organization’s asset schedule and some form of depre-
ciation schedule is established for it. From this base a periodic depreciation value is entered on the
project budget. This has the impact of initially showing the asset at a lesser value than the actual
cost. This impact on the expense budget is important to recognize, as it can be significant. In
some cases, there are favorable tax credits for some investment types, which have a furcher impact
regarding how the organization views the decision.

As a side note, it is even becoming common to view large technology-based projects as enter-
prise capital assets. The implication of this would be that the total cost of the project is depreciated
over time, so a $1 million project that is depreciated over five years (straight line) would show on
the organizational financial statement as costing $200,000 per year even though the organization
would have expended more funds than this. Depreciation of this class of project has the impact of
improving the short-term accounting profitability of the organization, but diminishes that view in
future years as the depreciation expense is recorded.

The PM needs to work carefully with the financial organization to deal with proper methods
for handling all budget expenditures. Some of the decisions related to asset versus cash categoriza-
tion are flexible based on internal situations. It is always possible to expense an asset and take the
cost penalty up front. This has the impact of showing the organization making less profit in that
time period, but possibly saving current taxes.

15.10.3 Budget Cost Components

Table 15.2 illustrates how budget cost components might be specified for a project. It may also
be necessary to define in greater detail the types of skills required if this data would be needed by
internal groups. Beyond this view, it is common to array cost and resource date into a time-phased
plan. From that view the data could be divided into direct and indirect categories as shown in

Table 15.2.
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Table 15.2 Project Cost Components

Cost Category Cost
Direct labor Hours $
Indirect labor Hours
Total labor costs $
Hardware acquisition $
Materials acquisition
Software acquisition $
Total acquisition costs $
Consulting or subcontracting $
Travel or other employee or contractor expenses $
Financing costs, such as interest on project capital $
funding
Total other costs $
Contingency costs $
Total project costs $

15.11 Management Approval and Baselines

As the various budgeting iterations are resolved, a total project cost view becomes the final pro-
posed project budget. As we have seen in this chapter, there are many embedded financial items to
consider as part of this process and each project has somewhat different cost issues and characteris-
tics. However, recognize that more organization segments are interested in budgets than any other
project activity. In any case, the assumptions that have been made throughout the planning phase
are now packaged into a formal cost document with funds categorized as dictated by the financial
organization. From this, enterprise management will now make a go-no-go decision on the project
based on their review of this document, along with the other planning artifacts.

Once management has approved the project budget data, a formal cost baseline is set. Because
cost is both a total value and time phase-oriented management issue, the cost baseline will be
presented in a cash flow-oriented manner. Basically, this involves “stamping” that version of the
overall plan for use in future status comparative measurement. Regardless of what occurs after
this, the original baseline data will be kept. Recognize that the term baseline can apply to more
than just schedule and cost. There can be a performance baseline, a quality baseline, a stafing
baseline, or any other measurable parameter that management wishes to monitor.

The cost baseline is a time-phased presentation by budget category that is used as a basis against
what to measure, monitor, and control for the project. This view is created by summing estimated
costs by category and period, then displaying them in either tabular or graphic form. Figure 15.11
shows a graphical view in which the approved baseline is set higher than the anticipated plan. In
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Figure 15.11 Cost baseline graph.

this example, the graph is showing the cost baseline versus planned cash expenditures and funding
constraints. This type of presentation is a key item in the project management plan. Many proj-
ects, especially large ones, have multiple cost or resource baselines, as well as baselines related to
consumable production items (e.g., cubic yards of dirt moved per day). In each case, these are used
to measure different aspects of project performance. These various baseline comparisons may also
be included in regular project status measurement.

15.12 Summary

The project budget is one of the most important planning artifacts and it has wide exposure across
the stakeholder community. Basically, budgeting represents the cost component of the holy trilogy
and is a major management consideration for any organization. It represents the primary metric
benchmark for project monitoring and control.

A second theme of this chapter is to highlight the multidimensional view of funds that a budget
has with various organizational stakeholders. In order for the PM to have internal organizational
credibility, the formal budgeting rules and regulations must be understood.
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Chapter 16

Quality Management

16.1 Introduction

This chapter emphasizes the importance of and need for quality management through the project
life cycle. Major Project Management Body of Knowledge (PMBOK®) Guide components of this
knowledge area (KA) contain defined processes for quality planning, quality assurance (QA), and
quality control (QC). Also included in the quality process is a suite of tools to support the analysis
process.

The understanding of this topic evolved from the classic Japan roots in the mid-1940s and is
now broadly visible across international industry today, including the current popularity of Six
Sigma. All of the various conceptual threads of the quality movement have had a positive impact
for those organizations that have been able to successfully implement them; however, the imple-
mentation process is often complex and unsuccessful. The key theme of this chapter is that quality
management is a key attribute not only of the project, but the organization’s ability to survive long
term. However, this is not a quick fix topic and should be viewed as a process journey rather than
a one-time event.

16.2 Evolution of Quality

Quality issues are observed in all aspects of society. We talk about quality art, products we use,
customer experiences, and many other aspects of our lives. In its broadest sense quality is that
which adds value and improves our lives. There is always a vague indefinable and somewhat
immeasurable side to quality and all cultures view quality somewhat differently. There are vis-
ible examples of this in the Australian aborigines, nomadic tribes of Africa, Great Wall of China,
Christian cathedrals of Europe, and various man-made monuments around the world. Each of
these examples is viewed as having a unique form of quality, but each has its own cultural, social,
and personal interpretative facets attached to it (i.e., size, beauty, function, etc.). Achieving high
quality requires both art and engineering because we cannot completely separate the aesthetic,
indefinable, irreproducible side of quality from the engineering side, which contains the technical,
more definable, more measurable, and more reproducible side.

181
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Table 16.1 Early Contributions to Quality Management

Year Person or Organization Matching Idea/Achievement

1755 John Smeaton Applied the scientific method to
engineering problems

1788 James Watt First feedback device

Around 1850 U.S. military Defined the first industry standard

1876 Thomas Alva Edison R&D laboratory for new inventions and
viable commercial versions of products

Early 1900s Assembly lines Inspection, followed by rework or discard

1911 Frederick W. Taylor Scientific Management

1920s-1950s

Walter Shewhart

Statistical Quality Control

1920s-1980s

Walter Shewhart and Edwards
Deming

Plan, Do, Check, Act model

1940s-1980s

Edwards Deming

Quiality principles and management

Today, many companies improve their competitive position through an unplanned political
process of new idea pursuits. Most organizations have a defined process for proposing an improve-
ment, demonstrating that it has value and then putting it in place through a project-type initiative.
Through the evolving stages of quality, we have seen that high quality is achieved by an under-
standing of certain universal, unchanging principles combined with a practical application of
those principles to changing circumstances. Over the past 100 years, we have seen these concepts
mature and evolve in various ways.

The key to understand quality management is to understand how organizations through
time have slowly developed new ways to apply the scientific method to their situations. Initially,
the scientific revolution (roughly 1600-1687) changed our perception of the universe. This
was followed by the industrial revolution (roughly 1760-1830, and beyond), which brought a
new generation of mechanical technology to our lives. During these periods the relationship
between science and industry, particularly the relationship between the scientific method and
business management, formed the conceptual foundation for modern quality management
principles. This topic evolved as engineers, managers, and functional organizational groups
responded to the problems of their day. Table 16.1 provides a list of the early quality pioneers
who contributed classical perspectives that evolved into quality management as we know it
today.

Organizations seek to solve problems related to effectiveness, efficiency, and quality. Through
all of this history the theory has remained far ahead of practice. In fact, many of today’s quality
problems could be solved by proper application of Taylor’s 1911 treatise on Scientific Management.

16.3 Definition of Quality

The definition of quality offered here is derived from a combination of four disciplines—Philosophy,
Economics, Marketing, and Operations Management. Although such a diverse combination seems
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unrelated, combining their respective views provides a perspective that includes customer focus,
consumer satisfaction, standards, and production efficiency. Philosophy offers the broad perspec-
tive of human variance. Economics looks at quality in terms of value and the fulfillment of needs.
Marketing looks at customer value and the customer decision-making process to better understand
how customers define quality and choose value. Operations Management views quality as confor-
mance to specifications with a manufacturing view. Philip Crosby provided one of the classic defini-
tions of quality as:

Quality means conformance to requirements.
(Crosby, 1979)

It does not matter whether or not the requirements are articulated or specified. If a product does
not fully satisfy the customer, it lacks quality in some respect. This infers that quality lies in the

eyes of the beholder.

Other common definitions of quality are the following:

B The degree of excellence of a product or service
B The degree to which a product or service satisfies the needs of a specific customer
B The degree to which a product or service conforms to a given requirement

Eight lesser used variants of a quality definition are added to this list above to show more on the
breadth of this term. These definitions say that quality is:

1. The ongoing process of building and sustaining relationships by assessing, anticipating, and
fulfilling stated and implied needs.

2. The customers’ perception of the suppliers’ work output value.

3. Nothing more or less than the perception that the customer has of you, your products, and
your services.

4. The extent to which products, services, processes, and relationships are free from defects,

constraints, and items, which do not add value for customers.
. A perceived degree of excellence as defined by the customer.

N

6. Do what you have to do when you have to do it to satisfy your customer’s needs and make
your product or service do what it is supposed to do.

7. An ever-evolving perception by the customer of the value provided by a product. It is
not a static perception that never changes but rather a fluid process that changes as a
product matures (innovation) and other alternatives (competition) are made available for
comparison.

8. It is the eyes of the beholder and in a business environment the beholder is always the cus-
tomer or client. In other words, quality is whatever the customer says it is.

This collection of definitions illustrates that the view of quality is quite varied and that makes the
theoretical discussion more diflicult to structure. The following are the three basic concepts that
exist in most quality definitions:

B Level of goodness
B Customer satisfaction
B Conformance to requirements
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However, it is important to add to these points that if the original specification is not defined in
a proper manner, meeting a non-specific specification with a quality process will not produce a
quality result. One way to develop specifications that will satisfy the customer is to clearly identify
the properties that are desired in the final product. In this sense, the term “property” might be
thought of as a generic attribute such as strong, durable, or smooth; however, these properties must
be translated into some more quantifiable characteristics that can then be engineered and tested
to verify conformance. The term “quality characteristic” is used whenever reference is made to a
value that is measured for either quality control process purposes or to assess product functional
acceptability.

Quality for the customer means that, in selecting and buying the product or service the cus-
tomer has a hassle-free experience, and in using the product or service it meets or exceeds expec-
tations for as long as they want. If we are providing quality for customers, then at any moment
during or after the process they would buy more from us or recommend us to others. Key issues
include:

B Identifying the target market and the needs of that market.

B Establishing effective communication with customers or customer representatives to develop
good requirements.

B Providing high-quality sales and customer service so that the customer likes doing business
with the company and the interaction, as well as the product or service.

B The final result is viewed as value compared to cost.

Technical project groups can only deliver quality to the customer if the requirements are an accu-
rate, complete, clear representation of the wants needs, and expectations of the targeted custom-
ers and all stakeholders. For the most part, attempting to delight the customer by meeting all of
their needs, wants, and expectations in the product and providing a high-quality customer service
experience is strategically beneficial for the company. But, as is the case with many business deci-
sions, success requires balance. It is possible to become too customer focused. Fact is, the term
expectation may represent something beyond reason. The operational focus needs to be on agreed
result targets. The tough cultural issue with quality is to actually believe all of this extra effort is
really worthwhile for both sides. The business side of the equation needs to make a profit to stay in
business, while on the other side the customer must feel like they get something out of the arrange-
ment or they won’t return. Can a quality environment with “extra” processes really be free? If one
never gets beyond this philosophy the move toward a quality culture will likely not occur.

16.4 Project Quality Management

The first view of this topic comes from the project side of this equation with the following opera-
tional definition: “The primary purpose of quality management in the project is to ensure that the
project will satisfy the needs for which it was undertaken.” To accomplish this, the project team
must develop good relationships with key stakeholders and understand what quality means to
them. This is certainly more than technical team members defining what they believe quality to
be. It is through this relationship path that quality will be defined. Many technical projects fail
because the project team focuses only on meeting the written requirements for the products origi-
nally specified and ignoring other stakeholder needs and expectations. For example, the project
team should know what the value will be in customer terms if the item is delivered as specified.
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Based on the perspectives outlined here, quality must be on an equal level of importance with
project scope, time, and cost. That is the key rationale for bundling these four knowledge areas
into one major text group. These are the four output parameters that represent status of the project.

16.5 Quality Perspective

Any organization that is serious about success must define its quality goals to be consistent with
their core customers’ needs and the strategic goals of the organization. These organizational goals
then need to be decomposed into a set of standard quality requirements that then become an
integral part, perhaps even the end goal, of the organizational or project quality plan. We will call
this linkage organizational alignment.

For many organizations, minimum quality requirements or merchantability standards are
established by a regulating body within the industry and/or government organizations. However,
mature organizations in many industries understand that minimum requirements are not sufficient
to meet the growing desires of customers in a competitive environment. On the other hand, an
organization must be cautious in establishing quality requirements that are impossible to attain or
cost prohibitive for the market in which they are competing. The project manager (PM) and the
organization must ask what existing standards are in place for comparison and determine if they
are reasonable to achieve. The project team must be familiar with the standard quality requirements
that apply to the project and carefully assess how they align with the expectations of the customer
for the particular project. Allocating time during the planning phase of the project to negotiate any
gaps with the customer and then assessing the impact on the technical direction of the project are
important for mutual understanding of expectations and for establishing a realistic scope, budget,
and schedule. Some projects, such as those pertaining to the development of a new product or ser-
vice, may have minimal input from the customer but are highly dependent on winning future busi-
ness by properly anticipating the needs of these potential customers. The traditional approach of
simply matching output to original specifications may not be sufficient or applicable, and therefore
the project team must ask the following questions in establishing their project quality requirements:

What aspects of the project will be controlled?

B How will quality be defined and measured?

B What are the standards to be met?

B How are the output measures to be compared with the standard?
B How are deviations to be corrected?

These and other similar quality specifications are key planning steps and represent the quality
plan activity. It is also incumbent upon the PM to ensure that the customer is also clear on the
level of quality that has been agreed upon. Without this foundational agreement, the probability
and impact of scope creep due to quality-related misunderstandings can escalate beyond the PM’s
control. Once agreement has been reached the requirements are baselined and managed through
the formal change control process.

16.6 Implications for Project Planning

Quality planning involves identifying the products (deliverables) at the start of the project and
deciding the best steps to verify and validate them so that they meet the standards. A second
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dimension of the planning process is to understand the broader organizational goals in regard to
planning. Third, and equally important, every project should have the goal of improving the cur-
rent state. This goal falls into the category of continuous improvement which is one of the main ten-
ants of the quality model. Organizations and project processes that stay static are falling behind
by definition.

Project quality process and deliverable quality are two different facets of project quality. The
quality process side means to follow the correct project management practices and comply with
the company objectives (QA), whereas deliverable quality refers to the correct product specifica-
tions or defined deliverables that meets user’s needs (QC). A high project process quality may
produce low deliverable quality, whereas a high deliverable quality may have low process quality.
The PM must manage both aspects of the effort.

The organizational quality policy is used to philosophically guide the project in evaluating
whether their defined level is appropriate in meeting the quality level specified by the customer.
Feedback (lessons learned) from current or previous projects can add insight into existing qual-
ity levels and identify gaps in the current processes. If there is any doubt of meeting customer
expectations, then the project management team must be aware of this and take steps toward
improving the existing quality approach. This may require creating new procedures or necessitate
adding more resources to improve the quality level. Embedded in this decision process are the
associated cost and schedule impacts related to the quality level (cost of quality). An appropriate
balance between quality and other performance variables needs to be carefully analyzed and com-
municated with senior management and the customer. From this, a formal agreement should be
documented as trade-offs in some dimension are often required.

Project quality management processes help prevent recurring problems by organizing and
managing resources to ensure that project deliverables are completed on time, within budget,
and are of high user-perceived quality. The main philosophical drivers underlying project quality
management are as follows:

Customer satisfaction: Defined by the customer and requires the understanding, evaluation, def-
inition, and management of expectations so that appropriate requirements are established.

Prevention inspection: Prevention over inspection is the commonsense principle implying that
the cost of preventing mistakes is generally much less than the cost of correcting them.

Management responsibility: Management’s responsibility in quality management is to provide
the resources needed to sustain success and protect the project team from environmental
disruption. Quality is a management responsibility!

Continuous improvement: Continuous improvement implies that there is no such thing as abso-
lute quality. Each day offers the opportunity to improve and each step is one more toward
the goal.

The underlying support processes to accomplish this goal are quality planning, QA, and QC.
These three terms will be discussed in more detail in the sections below.

16.7 Quality Planning

Quality planning plays a significant role in a variety of business processes. Each organization
defines their view of quality in terms that deliver the greatest alignment with their unique
business values. For this reason, it is difficult to create a single definition of quality that covers
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every aspect of every organization. Therefore, it is more appropriate to discuss the framework of
quality planning by dividing the topic into two specific components: quality policy and quality
objectives.

16.7.1 Quality Policy

The guiding principle behind organizational quality involves creating policies that support spe-
cific business values. These policies are produced through the use of defined processes that seek
to deliver substantial benefits by improving the performance of an organization. ProjectsAiWork
has defined a number of standard documented approaches for quality policies that could benefit a
broad range of business processes (Microsoft, 2008).

A few of the more well-known quality management methodologies include Six Sigma,
LEAN, Total Quality Management (TQM), ISO models, PMI’s OPM3, SEI's CMMI, and
Balanced Scorecard (BSC). Each of these methodologies or models provides a wealth of dis-
tinct and resource-rich information for their quality niche segments. The majority of these
methodologies comprised procedures for defining and monitoring key business processes, per-
forming record keeping, checking for output defects, reviewing individual processes, or facili-
tating continuous improvement. Many businesses combine standards and methodologies from
these external sources with their own culture to create local quality polices that align with
their own organizational goals. The advantage of using a commercial product as a base for this
is that it has been extensively tested and provides quality specifications that are known to be
competitive.

16.7.2 Quality Objectives

The first step in establishing quality objectives is to define the specific organizational objectives
for quality. As a prerequisite, the organization has to be prepared to answer the following types of
questions:

What is our objective for quality?

How do we assess the adequacy of internal processes to achieve desired quality?
What do we need to do in terms of QC to achieve the quality goal?

What is the procedure to obtain formal product approval from the customer?

What quality management methodologies should be adopted to meet the customer needs
and support the organization’s quality goal?

Each of these questions should be dealt with and answered during the quality planning process.
From this goal definition, specific operational procedures can be defined and implemented.

Customers seek quality as an important attribute in the product and service they receive. As
a result, high-quality products or services are important competitive differentiators. One way of
communicating these requirements in a quality business relationship is to create a “Quality Level
Agreement” (QLA). This provides a formal method to match customer requirements with control
level deliverables and takes the ambiguity out of that relationship (Table 16.2).

The two foundation components of the quality plan are the QA and QC plans. The former
details “quality assurance procedures, defined quality control activities, and other technical activi-
ties that need to be implemented to ensure that the results of the work performed will sacisfy the
stated performance or acceptance criteria” (EPA, 2001).
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Table 16.2 QLA Examples

Metric Standard for Final Acceptance High Tolerance
Design review to specs gap Less than or equal to 10 More than 15
Earned value total CPI=1.0 CPI<1.2
SPI=1.0 SPI<1.2
Subsystem A defects 2 Fewer than 4
Subsystem B defects 2 Fewer than 4
Final acceptance test defects 7 Fewer than 10

The QC plan is “the overall system of technical activities that measure the attributes and
performance of a process, item, or service against defined standards to verify that they meet the
specifications established by the customer” (EPA, 2001).

The quality plan then combines the elements of assurance and control into an organization-
specific quality management guideline for the project team. It documents the minimal quality
requirements, data collection, measurement and analysis activities, QC procedures, and proce-
dures for communicating and correcting quality defects. It also outlines roles and responsibilities
for ensuring proper implementation. Each organization should have a standard quality plan that
serves as a basic minimal starting point specific to the strategic goals of that organization, their
industry, and the products and services that they offer. From this base, it is the project team’s
responsibility to identify and address any gaps between customer specifications and that of the
standard quality plan.

There are a number of specific quality management methodologies that an organization may
choose to shape the foundation of its quality plan. Documentation of quality objectives should be
seen as an elaboration of quality management principles. These objectives establish the structure
required to develop procedures and goals for QC, QA, and quality improvement. It is impor-
tant to detail the differences between these elements in order to appreciate their relationship and
impact on the organization.

16.8 Quality Management Components

From these somewhat abstract perspectives of quality, one can look at processes to define a simpler,
more concrete framework for quality management at an enterprise-wide level. This overarching
high-level model includes the following five stages—quality definition, quality planning, QC,
QA, and quality delivery (customer delight). The PMMBOK® Guide does not explicitly define the
first and last stage, but its model concepts fit this life cycle view.

16.9 Quality Definition

The point has been made earlier that quality definition is customer oriented. In order for this to
occur the first step in the process is to produce an understandable specification document that the
customer agrees with. The list below summarizes some useful practices for obtaining requirements:
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1. Define the goal clearly at the start in the project scope statement. From this, the project
team must translate this into a technical deliverable goal in such a manner that meets
the customer’s product or service needs. The problem with this approach is textual lan-
guage is easy to misinterpret, so this process must iterate until both parties agree on the
translation.

2. Prototype models. Users learn more by being able to try out or play with a sample or proto-
type rather than verbalizing those requirements.

3. Use formal focus groups and requirements definition methods. This requires mature docu-
mentation methods.

4. Learn how to perform good user surveys. Good survey documents are harder to develop

than one would think.

. Study the results. Spend time analyzing the data for trends and variances in views.

N

6. Test your results. Bring customer or future users in for a review of the results (subsystem
or final). Using a scale or working prototype that emulates the survey is one interesting
approach. If that is not feasible a story-board walk-through can be effective.

Various industry organizations outline the characteristics of quality specifications in regard to

documentation characteristics. A well-written quality specification should contain the general
attributes summarized in Table 16.3.

Table 16.3 Characteristics of Quality Specif