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Introduction 

This introduction is not part of IEEE Std 1490-2011, IEEE Guide—Adoption of the Project Management Institute 
(PMI®) Standard—A Guide to the Project Management Body of Knowledge (PMBOK® Guide)—Fourth Edition. 

Notice to users 

Laws and regulations 

Users of these documents should consult all applicable laws and regulations. Compliance with the 
provisions of this standard does not imply compliance to any applicable regulatory requirements. 
Implementers of the standard are responsible for observing or referring to the applicable regulatory 
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in 
compliance with applicable laws, and these documents may not be construed as doing so.  

Copyrights 

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and 
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this 
document available for use and adoption by public authorities and private users, the IEEE does not waive 
any rights in copyright to this document. 

Updating of IEEE documents 

Users of IEEE standards should be aware that these documents may be superseded at any time by the 
issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether 
a given document is the current edition and whether it has been amended through the issuance of 
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at 
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously. 

For more information about the IEEE Standards Association or the IEEE standards development process, 
visit the IEEE-SA web site at http://standards.ieee.org. 

Errata 

Errata, if any, for this and all other standards can be accessed at the following URL:  
http://standards.ieee.org/findstds/errata/index.html. Users are encouraged to check this URL for errata 
periodically. 
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Interpretations 

Current interpretations can be accessed at the following URL: http://standards.ieee.org/findstds/interps/ 
index.html. 

Patents 

Attention is called to the possibility that implementation of this guide may require use of subject matter 
covered by patent rights. By publication of this guide, no position is taken with respect to the existence or 
validity of any patent rights in connection therewith. The IEEE is not responsible for identifying Essential 
Patent Claims for which a license may be required, for conducting inquiries into the legal validity or scope 
of Patents Claims or determining whether any licensing terms or conditions provided in connection with 
submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-
discriminatory. Users of this guide are expressly advised that determination of the validity of any patent 
rights, and the risk of infringement of such rights, is entirely their own responsibility. Further information 
may be obtained from the IEEE Standards Association. 

 

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


vi 
Copyright © 2011 IEEE. All rights reserved. 

Participants 

At the time this guide was submitted to the IEEE-SA Standards Board for approval, the P1490 Working 
Group had the following membership: 

Paul Diamond, Chair 

 
 
The following members of the individual balloting committee voted on this guide. Balloters may have 
voted for approval, disapproval, or abstention. 
 
William J. Ackerman 
Ed Addario 
Wole Akpose 
T. Scott Ankrum 
Angela Anuszewski 
Ali Al Awazi 
Bakul Banerjee 
Charles Barest 
Robert Beresh 
H. Stephen Berger 
Wallace Binder 
Martin J. Bishop 
Juris Borzovs 
Pieter Botman 
Ted Burse 
Mark Bushnell 
William Byrd 
Juan Carreon 
Lawrence Catchpole 
Suresh Channarasappa 
William Chisholm 
Keith Chow 
John Cole 
Stephen Conrad 
Paul Croll 
Alireza Daneshpooy 
Geoffrey Darnton 
Joseph Decuir 
Ryan Dellolio 
Thomas Dineen 
Gary Donner 
Sourav Dutta 
Timothy Ehrler 
Gary Engmann 
Andrew Fieldsend 
Keith Flowers 
Andre Fournier 
Eva Freund 
 

Fredric Friend 
David Friscia 
David Fuschi 
George Gianacakes 
Randall Groves 
John Harauz 
Mark Henley 
Lee Herron 
Rutger A. Heunks 
Werner Hoelzl 
Peter Hung 
Atsushi Ito 
Mark Jaeger 
Cheryl Jones 
Piotr Karocki 
Stuart J Kerry 
Yuri Khersonsky 
Ronald Kohl 
Jim Kulchisky 
Thomas Kurihara 
Paul Lambert 
Susan Land 
J. Dennis Lawrence 
David Leciston 
William Lumpkins 
Greg Luri 
Arthur Marris 
Edward Mccall 
James Mccall 
Kathryn Moland 
William Moncrief 
James Moore 
Arthur Neubauer 
Michael S. Newman 
Joe Nims 
Mark Paulk 
William Petit 
Peter Petrov 
Iulian Profir 

Annette Reilly 
Michael Roberts 
Robert Robinson 
Fernando Lucas Rodriguez 
Terence Rout 
Randall Safier 
Bartien Sayogo 
Robert Schaaf 
Maud Schlich 
Terry Schmidt 
Carl Singer 
James Sivak 
James Smith 
Jerry Smith 
Michael Smith 
Steven Smith 
Brian Smithson 
Aaron Snyder 
Kapil Sood 
Luca Spotorno 
Friedrich Stallinger 
Thomas Starai 
Walter Struppler 
Gerald Stueve 
Marcy Stutzman 
Thomas Tullia 
Vincent Tume 
John Vergis 
Jane Verner 
David Walden 
Charlene Walrad 
Kenneth White 
Mark Wilbur 
M. Karen Woolf 
John Yale 
Jian Yu 
Oren Yuen 
Janusz Zalewski 

 
 
 

 

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


vii 
Copyright © 2011 IEEE. All rights reserved. 

When the IEEE-SA Standards Board approved this guide on 31 October 2011, it had the following 
membership: 

Richard H. Hulett, Chair 
John Kulick, Vice Chair 

Robert M. Grow, Past Chair 
Judith Gorman, Secretary 

 
Masayuki Ariyoshi 
William Bartley 
Ted Burse 
Clint Chaplin 
Wael Diab 
Jean-Philippe Faure 
Alex Gelman 
Paul Houzé 

Jim Hughes 
Joseph L. Koepfinger* 
David Law 
Thomas Lee 
Hung Ling 
Oleg Logvinov 
Ted Olsen 
 

Gary Robinson 
Jon Rosdahl 
Sam Sciacca 
Mike Seavey 
Curtis Siller 
Phil Winston 
Howard Wolfman 
Don Wright 

*Member Emeritus 

 
 
Also included are the following nonvoting IEEE-SA Standards Board liaisons: 
 

Satish Aggarwal, NRC Representative 
Richard DeBlasio, DOE Representative 
Michael Janezic, NIST Representative 

 
Catherine Berger 

IEEE Standards Editor 
 

Malia Zaman 
IEEE Standards Program Manager, Technical Program Development 

 

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


viii 
Copyright © 2011 IEEE. All rights reserved. 

Contents to IEEE Std 1490-2011 

A Guide to the Project Management Body of Knowledge (PMBOK® Guide)—Fourth Edition................... 1 

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


 

1 
Copyright © 2011 IEEE. All rights reserved. 

IEEE Guide— 
Adoption of the Project Management 
Institute (PMI®) Standard 
 
A Guide to the Project Management 
Body of Knowledge (PMBOK® Guide) 
—Fourth Edition 
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NOTICE
The Project Management Institute, Inc. (PMI) standards and guideline publications, of which the document 

contained herein is one, are developed through a voluntary consensus standards development process. This 
process brings together volunteers and/or seeks out the views of persons who have an interest in the topic 
covered by this publication. While PMI administers the process and establishes rules to promote fairness in 
the development of consensus, it does not write the document and it does not independently test, evaluate, 
or verify the accuracy or completeness of any information or the soundness of any judgments contained in its 
standards and guideline publications.

PMI disclaims liability for any personal injury, property or other damages of any nature whatsoever, whether 
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of 
application, or reliance on this document. PMI disclaims and makes no guaranty or warranty, expressed or 
implied, as to the accuracy or completeness of any information published herein, and disclaims and makes no 
warranty that the information in this document will fulfi ll any of your particular purposes or needs.  PMI does 
not undertake to guarantee the performance of any individual manufacturer or seller’s products or services by 
virtue of this standard or guide.

In publishing and making this document available, PMI is not undertaking to render professional or other 
services for or on behalf of any person or entity, nor is PMI undertaking to perform any duty owed by any person 
or entity to someone else. Anyone using this document should rely on his or her own independent judgment 
or, as appropriate, seek the advice of a competent professional in determining the exercise of reasonable care 
in any given circumstances. Information and other standards on the topic covered by this publication may 
be available from other sources, which the user may wish to consult for additional views or information not 
covered by this publication.

PMI has no power, nor does it undertake to police or enforce compliance with the contents of this document.  
PMI does not certify, test, or inspect products, designs, or installations for safety or health purposes. Any 
certifi cation or other statement of compliance with any health or safety-related information in this document 
shall not be attributable to PMI and is solely the responsibility of the certifi er or maker of the statement.

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


I

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

TABLE OF CONTENTS
PREFACE TO THE FOURTH EDITION ..................................................................................... XXII

SECTION I - THE PROJECT MANAGEMENT FRAMEWORK ........................................................1

CHAPTER 1 - INTRODUCTION ...................................................................................................3

1.1 Purpose of the PMBOK® Guide  ............................................................................... 4
1.2  What is a Project?.................................................................................................... 5
1.3  What is Project Management? ................................................................................ 6

1.4   Relationships Among Project Management, 
Program Management, and Portfolio Management ............................................... 7
1.4.1  Portfolio Management ................................................................................. 8
1.4.2  Program Management ................................................................................. 9
1.4.3  Projects and Strategic Planning................................................................ 10
1.4.4  Project Management Offi ce ....................................................................... 11

1.5  Project Management and Operations Management ............................................. 12
1.6  Role of a Project Manager ..................................................................................... 13
1.7  Project Management Body of Knowledge............................................................. 13
1.8  Enterprise Environmental Factors ......................................................................... 14

CHAPTER 2 - PROJECT LIFE CYCLE AND ORGANIZATION .....................................................15

2.1  The Project Life Cycle—Overview ........................................................................ 15
2.1.1  Characteristics of the Project Life Cycle................................................... 16
2.1.2  Product vs. Project Life Cycle Relationships ............................................ 18
2.1.3  Project Phases ........................................................................................... 18

2.2 Projects vs. Operational Work ............................................................................... 22
2.3 Stakeholders .......................................................................................................... 23
2.4  Organizational Infl uences on Project Management ............................................. 27

2.4.1 Organizational Cultures and Styles ............................................................. 27
2.4.2 Organizational Structure .............................................................................. 28
2.4.3  Organizational Process Assets .................................................................. 32

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


II

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

SECTION II - THE STANDARD FOR PROJECT MANAGEMENT OF A PROJECT ........................35

CHAPTER 3 - PROJECT MANAGEMENT PROCESSES FOR A PROJECT ..................................37

3.1  Common Project Management Process Interactions ........................................... 39
3.2  Project Management Process Groups .................................................................. 41
3.3  Initiating Process Group ........................................................................................ 44

3.3.1  Develop Project Charter ............................................................................. 45
3.3.2 Identify Stakeholders ................................................................................ 46

3.4  Planning Process Group ........................................................................................ 46
3.4.1  Develop Project Management Plan ........................................................... 48
3.4.2  Collect Requirements ................................................................................ 49
3.4.3  Defi ne Scope .............................................................................................. 49
3.4.4  Create WBS ................................................................................................ 49
3.4.5  Defi ne Activities ......................................................................................... 50
3.4.6  Sequence Activities ................................................................................... 50
3.4.7  Estimate Activity Resources ...................................................................... 50
3.4.8  Estimate Activity Durations ....................................................................... 51
3.4.9  Develop Schedule ...................................................................................... 51
3.4.10  Estimate Costs ........................................................................................... 52
3.4.11  Determine Budget ...................................................................................... 52
3.4.12 Plan Quality ................................................................................................ 52
3.4.13  Develop Human Resource Plan ................................................................. 53
3.4.14  Plan Communications ................................................................................ 53
3.4.15  Plan Risk Management .............................................................................. 53
3.4.16 Identify Risks ............................................................................................. 54
3.4.17  Perform Qualitative Risk Analysis ............................................................. 54
3.4.18  Perform Quantitative Risk Analysis .......................................................... 54
3.4.19  Plan Risk Responses  ................................................................................ 55
3.4.20  Plan Procurements .................................................................................... 55

3.5  Executing Process Group ...................................................................................... 55
3.5.1 Direct and Manage Project Execution  ...................................................... 57
3.5.2  Perform Quality Assurance ........................................................................ 57
3.5.3  Acquire Project Team ................................................................................ 57

TABLE OF CONTENTS

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


III

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

3.5.4  Develop Project Team ................................................................................ 58
3.5.5  Manage Project Team ................................................................................ 58
3.5.6  Distribute Information ............................................................................... 58
3.5.7  Manage Stakeholder Expectations ........................................................... 59
3.5.8  Conduct Procurements .............................................................................. 59

3.6  Monitoring and Controlling Process Group .......................................................... 59
3.6.1  Monitor and Control Project Work ............................................................. 61
3.6.2  Perform Integrated Change Control .......................................................... 61
3.6.3  Verify Scope ............................................................................................... 61
3.6.4  Control Scope ............................................................................................. 62
3.6.5  Control Schedule........................................................................................ 62
3.6.6  Control Costs .............................................................................................. 62
3.6.7  Perform Quality Control ............................................................................. 63
3.6.8  Report Performance ................................................................................... 63
3.6.9  Monitor and Control Risks ......................................................................... 63
3.6.10  Administer Procurements ......................................................................... 64

3.7  Closing Process Group .......................................................................................... 64
3.7.1 Close Project or Phase ............................................................................... 65
3.7.2  Close Procurements .................................................................................. 65

SECTION III - THE PROJECT MANAGEMENT KNOWLEDGE AREAS.........................................67

Introduction .................................................................................................................... 69
Data Flow Diagrams ....................................................................................................... 69

CHAPTER 4 - PROJECT INTEGRATION MANAGEMENT ...........................................................71

4.1  Develop Project Charter ........................................................................................ 73
4.1.1  Develop Project Charter: Inputs ................................................................ 75
4.1.2 Develop Project Charter: Tools and Techniques ....................................... 77
4.1.3  Develop Project Charter: Outputs .............................................................. 77

4.2  Develop Project Management Plan ....................................................................... 78
4.2.1 Develop Project Management Plan: Inputs ............................................... 78
4.2.2 Develop Project Management Plan: Tools and Techniques ...................... 81
4.2.3  Develop Project Management Plan: Outputs ............................................ 81

TABLE OF CONTENTS

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


IV

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

4.3  Direct and Manage Project Execution .................................................................. 83
4.3.1 Direct and Manage Project Execution: Inputs .......................................... 85
4.3.2  Direct and Manage Project Execution: Tools and Techniques ................. 86
4.3.3 Direct and Manage Project Execution: Outputs ........................................ 87

4.4  Monitor and Control Project Work ........................................................................ 89
4.4.1 Monitor and Control Project Work: Inputs ................................................ 90
4.4.2  Monitor and Control Project Work: Tools and Techniques ....................... 92
4.4.3  Monitor and Control Project Work: Outputs .............................................. 92

4.5  Perform Integrated Change Control ...................................................................... 93
4.5.1 Perform Integrated Change Control: Inputs .............................................. 97
4.5.2 Perform Integrated Change Control: Tools and Techniques ..................... 98
4.5.3  Perform Integrated Change Control: Outputs ........................................... 98

4.6  Close Project or Phase .......................................................................................... 99
4.6.1  Close Project or Phase: Inputs ................................................................ 101
4.6.2  Close Project or Phase: Tools and Techniques ....................................... 101
4.6.3 Close Project or Phase: Outputs .............................................................. 101

CHAPTER 5 - PROJECT SCOPE MANAGEMENT ....................................................................103

5.1  Collect Requirements .......................................................................................... 105
5.1.1 Collect Requirements: Inputs .................................................................. 106
5.1.2  Collect Requirements: Tools and Techniques ......................................... 107
5.1.3 Collect Requirements: Outputs ............................................................... 109

5.2  Defi ne Scope ........................................................................................................ 112
5.2.1 Defi ne Scope: Inputs ................................................................................ 113
5.2.2  Defi ne Scope: Tools and Techniques ....................................................... 114
5.2.3 Defi ne Scope: Outputs ............................................................................. 115

5.3  Create WBS .......................................................................................................... 116
5.3.1  Create WBS: Inputs .................................................................................. 117
5.3.2  Create WBS: Tools and Techniques ......................................................... 118
5.3.3  Create WBS: Outputs ............................................................................... 121

5.4  Verify Scope ......................................................................................................... 123
5.4.1  Verify Scope: Inputs ................................................................................. 124
5.4.2  Verify Scope: Tools and Techniques ........................................................ 124
5.4.3 Verify Scope: Outputs .............................................................................. 125

TABLE OF CONTENTS

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


V

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

5.5  Control Scope ...................................................................................................... 125
5.5.1  Control Scope: Inputs .............................................................................. 126
5.5.2  Control Scope: Tools and Techniques ..................................................... 127
5.5.3  Control Scope: Outputs ............................................................................ 128

CHAPTER 6 - PROJECT TIME MANAGEMENT .......................................................................129

6.1  Defi ne Activities ................................................................................................... 133
6.1.1 Defi ne Activities: Inputs .......................................................................... 134
6.1.2 Defi ne Activities: Tools and Techniques ................................................. 134
6.1.3 Defi ne Activities: Outputs ........................................................................ 135

6.2  Sequence Activities ............................................................................................. 136
6.2.1  Sequence Activities: Inputs ..................................................................... 137
6.2.2  Sequence Activities: Tools and Techniques ............................................ 138
6.2.3  Sequence Activities: Outputs .................................................................. 141

6.3  Estimate Activity Resources ............................................................................... 141
6.3.1  Estimate Activity Resources: Inputs ....................................................... 143
6.3.2  Estimate Activity Resources: Tools and Techniques .............................. 144
6.3.3  Estimate Activity Resources: Outputs ..................................................... 145

6.4  Estimate Activity Durations ................................................................................. 146
6.4.1 Estimate Activity Durations: Inputs ........................................................ 147
6.4.2 Estimate Activity Durations: Tools and Techniques ............................... 149
6.4.3 Estimate Activity Durations: Outputs ...................................................... 151

6.5  Develop Schedule ................................................................................................ 152
6.5.1 Develop Schedule: Inputs ........................................................................ 153
6.5.2 Develop Schedule: Tools and Techniques ............................................... 154
6.5.3  Develop Schedule: Outputs ..................................................................... 157

6.6  Control Schedule ................................................................................................. 160
6.6.1 Control Schedule: Inputs ......................................................................... 161
6.6.2 Control Schedule: Tools and Techniques ................................................ 162
6.6.3 Control Schedule: Outputs ....................................................................... 163

CHAPTER 7 - PROJECT COST MANAGEMENT ......................................................................165

7.1  Estimate Costs ..................................................................................................... 168
7.1.1  Estimate Costs: Inputs ............................................................................. 169

TABLE OF CONTENTS

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


VI

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

7.1.2 Estimate Costs: Tools and Techniques .................................................... 171
7.1.3  Estimate Costs: Outputs .......................................................................... 174

7.2  Determine Budget ................................................................................................ 174
7.2.1 Determine Budget: Inputs ....................................................................... 175
7.2.2 Determine Budget: Tools and Techniques .............................................. 177
7.2.3  Determine Budget: Outputs ..................................................................... 178

7.3  Control Costs ....................................................................................................... 179
7.3.1 Control Costs: Inputs ............................................................................... 181
7.3.2 Control Costs: Tools and Techniques ...................................................... 181
7.3.3 Control Costs: Outputs ............................................................................. 187

CHAPTER 8 - PROJECT QUALITY MANAGEMENT .................................................................189

8.1  Plan Quality .......................................................................................................... 192
8.1.1  Plan Quality: Inputs ................................................................................. 193
8.1.2  Plan Quality: Tools and Techniques ......................................................... 195
8.1.3  Plan Quality: Outputs ............................................................................... 200

8.2  Perform Quality Assurance ................................................................................. 201
8.2.1  Perform Quality Assurance: Inputs ......................................................... 203
8.2.2 Perform Quality Assurance: Tools and Techniques ................................ 204
8.2.3  Perform Quality Assurance: Outputs ....................................................... 205

8.3  Perform Quality Control ....................................................................................... 206
8.3.1 Perform Quality Control: Inputs ............................................................... 207
8.3.2 Perform Quality Control: Tools and Techniques ...................................... 208
8.3.3  Perform Quality Control: Outputs ............................................................ 213

CHAPTER 9 - PROJECT HUMAN RESOURCE MANAGEMENT ................................................215

9.1 Develop Human Resource Plan ........................................................................... 218
9.1.1 Develop Human Resource Plan: Inputs ................................................... 219
9.1.2  Develop Human Resource Plan: Tools and Techniques .......................... 220
9.1.3  Develop Human Resource Plan: Outputs ................................................ 222

9.2  Acquire Project Team .......................................................................................... 225
9.2.1 Acquire Project Team: Inputs .................................................................. 226
9.2.2  Acquire Project Team: Tools and Techniques ......................................... 227
9.2.3 Acquire Project Team: Outputs ................................................................ 229

TABLE OF CONTENTS

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


VII

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

9.3  Develop Project Team .......................................................................................... 229
9.3.1  Develop Project Team: Inputs .................................................................. 231
9.3.2 Develop Project Team: Tools and Techniques ......................................... 232
9.3.3  Develop Project Team: Outputs ............................................................... 235

9.4  Manage Project Team .......................................................................................... 236
9.4.1 Manage Project Team: Inputs .................................................................. 237
9.4.2 Manage Project Team: Tools and Techniques ......................................... 238
9.4.3 Manage Project Team: Outputs ............................................................... 241

CHAPTER 10 - PROJECT COMMUNICATIONS MANAGEMENT ..............................................243

10.1  Identify Stakeholders .......................................................................................... 246
10.1.1 Identify Stakeholders: Inputs .................................................................. 247
10.1.2  Identify Stakeholders: Tools and Techniques ......................................... 248
10.1.3  Identify Stakeholders: Outputs................................................................ 250

10.2  Plan Communications ......................................................................................... 251
10.2.1  Plan Communications: Inputs ................................................................. 253
10.2.2  Plan Communications: Tools and Techniques ........................................ 253
10.2.3  Plan Communications: Outputs ............................................................... 256

10.3  Distribute Information ......................................................................................... 258
10.3.1  Distribute Information: Inputs ................................................................. 259
10.3.2  Distribute Information: Tools and Techniques ........................................ 260
10.3.3  Distribute Information: Outputs .............................................................. 260

10.4  Manage Stakeholder Expectations ..................................................................... 261
10.4.1  Manage Stakeholder Expectations: Inputs ............................................. 263
10.4.2  Manage Stakeholder Expectations: Tools and Techniques .................... 264
10.4.3  Manage Stakeholder Expectations: Outputs .......................................... 265

10.5  Report Performance ............................................................................................ 266
10.5.1  Report Performance: Inputs .................................................................... 267
10.5.2  Report Performance: Tools and Techniques ........................................... 268
10.5.3  Report Performance: Outputs .................................................................. 270

CHAPTER 11 - PROJECT RISK MANAGEMENT .....................................................................273

11.1  Plan Risk Management ....................................................................................... 276
11.1.1  Plan Risk Management: Inputs ............................................................... 278

TABLE OF CONTENTS

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


VIII

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

11.1.2  Plan Risk Management: Tools and Techniques ...................................... 279
11.1.3  Plan Risk Management: Outputs ............................................................. 279

11.2 Identify Risks ....................................................................................................... 282
11.2.1  Identify Risks: Inputs ............................................................................... 284
11.2.2 Identify Risks: Tools and Techniques ...................................................... 286
11.2.3 Identify Risks: Outputs ............................................................................ 288

11.3  Perform Qualitative Risk Analysis ...................................................................... 289
11.3.1 Perform Qualitative Risk Analysis: Inputs .............................................. 290
11.3.2  Perform Qualitative Risk Analysis: Tools and Techniques ..................... 291
11.3.3  Perform Qualitative Risk Analysis: Outputs ............................................ 293

11.4  Perform Quantitative Risk Analysis .................................................................... 294
11.4.1  Perform Quantitative Risk Analysis: Inputs ............................................ 295
11.4.2 Perform Quantitative Risk Analysis: Tools and Techniques ................... 296
11.4.3  Perform Quantitative Risk Analysis: Outputs ......................................... 300

11.5  Plan Risk Responses ........................................................................................... 301
11.5.1  Plan Risk Responses: Inputs ................................................................... 302
11.5.2  Plan Risk Responses: Tools and Techniques .......................................... 303
11.5.3  Plan Risk Responses: Outputs ................................................................ 305

11.6  Monitor and Control Risks................................................................................... 308
11.6.1  Monitor and Control Risks: Inputs .......................................................... 309
11.6.2  Monitor and Control Risks: Tools and Techniques ................................. 310
11.6.3  Monitor and Control Risks: Outputs ........................................................ 311

CHAPTER 12 - PROJECT PROCUREMENT MANAGEMENT ....................................................313

12.1  Plan Procurements .............................................................................................. 316
12.1.1  Plan Procurements: Inputs ...................................................................... 319
12.1.2  Plan Procurements: Tools and Techniques ............................................. 321
12.1.3  Plan Procurements: Outputs ................................................................... 324

12.2  Conduct Procurements ........................................................................................ 328
12.2.1  Conduct Procurements: Inputs ............................................................... 330
12.2.2  Conduct Procurements: Tools and Techniques ...................................... 331
12.2.3  Conduct Procurements: Outputs ............................................................. 333

12.3  Administer Procurements ................................................................................... 335
12.3.1 Administer Procurements: Inputs ........................................................... 337

TABLE OF CONTENTS

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


IX

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

12.3.2  Administer Procurements: Tools and Techniques .................................. 338
12.3.3  Administer Procurements: Outputs ......................................................... 340

12.4  Close Procurements ............................................................................................ 341
12.4.1  Close Procurements: Inputs .................................................................... 343
12.4.2  Close Procurements: Tools and Techniques ........................................... 343
12.4.3  Close Procurements: Outputs .................................................................. 344

REFERENCES ........................................................................................................................345

SECTION IV - APPENDICES AND GLOSSARY ........................................................................347

APPENDIX A - FOURTH EDITION CHANGES ..........................................................................349

A.1  Consistency and Clarifi cation ............................................................................. 349
A.1.1 Consistency .............................................................................................. 349
A.1.2  Clarifi cation.............................................................................................. 350

A.2  Process Changes ................................................................................................. 352
A.3  Chapter 4—Project Integration Management Changes ..................................... 352
A.4  Chapter 5—Project Scope Management Changes ............................................. 353
A.5  Chapter 6—Project Time Management Changes ............................................... 353
A.6  Chapter 7—Project Cost Management Changes ................................................ 354
A.7  Chapter 8—Project Quality Management Changes ........................................... 354
A.8  Chapter 9—Project Human Resource Management Changes ........................... 355
A.9  Chapter 10—Project Communications Management Changes ......................... 355
A.10  Chapter 11—Project Risk Management Changes .............................................. 356
A.11  Chapter 12—Project Procurement Management Changes ................................ 356
A.12  Appendices .......................................................................................................... 357
A.13  Glossary ............................................................................................................... 357

APPENDIX B - EVOLUTION OF PMI’S A GUIDE TO THE PROJECT 
MANAGEMENT BODY OF KNOWLEDGE .................................................................................359

B.1  Initial Development.............................................................................................. 359
B.2 1986–87 Update ................................................................................................... 360
B.3  1996 Update ......................................................................................................... 361

Standards Committee ......................................................................................... 365
Contributors ......................................................................................................... 365

TABLE OF CONTENTS

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


X

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

Reviewers ............................................................................................................ 366
Production Staff .................................................................................................. 367

B.4 2000 Update ......................................................................................................... 367
PMI Project Management Standards Program Member Advisory Group .......... 369
PMBOK® Guide Update Project Team .................................................................. 369
Contributors ......................................................................................................... 369
Reviewers ............................................................................................................ 370
Contributions to Predecessor Documents .......................................................... 372
Production Staff .................................................................................................. 372

B.5 Third Edition Update ............................................................................................ 373
Structural Changes ............................................................................................. 373
Process Name Changes ...................................................................................... 373
Elimination of Facilitating and Core Process Designations ............................... 374
Writing Styles ...................................................................................................... 374
Chapter 1 – Introduction Changes ...................................................................... 374
Chapter 2 – Project Life Cycle and Organization Changes ................................ 375
Chapter 3 – Project Management Processes for a Project Changes ................ 375
Chapter 4 – Project Integration Management Changes..................................... 375
Chapter 5 – Project Scope Management Changes ............................................. 376
Chapter 6 – Project Time Management Changes ............................................... 377
Chapter 7 – Project Cost Management Changes ............................................... 377
Chapter 8 – Project Quality Management Changes ........................................... 378
Chapter 9 – Project Human Resource Management Changes ........................... 378
Chapter 10 – Project Communications Management Changes ......................... 379
Chapter 11 – Project Risk Management Changes ............................................. 379
Chapter 12 – Project Procurement Management Changes ............................... 380
Glossary ............................................................................................................... 380
PMBOK® Guide – Third Edition Project Leadership Team .................................. 381
PMBOK® Guide – Third Edition Project Core Team ............................................. 381
PMBOK® Guide – Third Edition Project Sub-Teams............................................ 381
Signifi cant Contributors ...................................................................................... 382
PMBOK® Guide – Third Edition Project Team Members ..................................... 382
Final Exposure Draft Reviewers and Contributors  ............................................ 386
PMI Standards Member Advisory Group (MAG) ................................................. 388

TABLE OF CONTENTS

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


XI

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

Production Staff .................................................................................................. 388

APPENDIX C - CONTRIBUTORS AND REVIEWERS OF PMBOK® GUIDE – FOURTH EDITION ....389

C.1 PMBOK® Guide—Fourth Edition Project Core Team ........................................... 389
C.2 PMBOK® Guide 2004 Update Project Sub-Teams ............................................... 390
C.3 Signifi cant Contributors ...................................................................................... 390
C.4 PMBOK® Guide—Fourth Edition Operation Team Members............................... 390
C.5 PMBOK® Guide—Fourth Edition Project Content Contributors .......................... 391
C.6 PMBOK® Guide—Fourth Edition Project Content Reviewers ............................. 392
C.7  PMBOK® Guide—Fourth Edition Project Team Members ................................... 393
C.8 Final Exposure Draft Reviewers and Contributors ............................................. 395
C.9 PMI Standards Member Advisory Group (MAG) ................................................. 401
C.10 Staff Contributors ................................................................................................ 401

APPENDIX D - APPLICATION AREA EXTENSIONS ................................................................403

D.1  Need for Application Area Extensions ................................................................ 403
D.2  Criteria for Development of Application Area Extensions .................................. 404
D.3  Publishing and Format of Application Area Extensions ..................................... 405
D.4   Process for Development and Maintenance of Application Area Extensions ... 405

APPENDIX E - ADDITIONAL SOURCES OF INFORMATION ON PROJECT MANAGEMENT ......407

E.1  Professional and Technical Organizations ......................................................... 407
E.2  Commercial Publishers ....................................................................................... 409
E.3  Product and Service Vendors .............................................................................. 410
E.4  Educational Institutions ...................................................................................... 410

APPENDIX F - SUMMARY OF PROJECT MANAGEMENT KNOWLEDGE AREAS .....................411

F.1  Project Integration Management ........................................................................ 411
F.2  Project Scope Management ................................................................................ 412
F.3 Project Time Management .................................................................................. 412
F.4  Project Cost Management ................................................................................... 413
F.5  Project Quality Management ............................................................................... 413
F.6  Project Human Resource Management .............................................................. 413
F.7  Project Communications Management .............................................................. 414
F.8  Project Risk Management ................................................................................... 414
F.9  Project Procurement Management ..................................................................... 415

TABLE OF CONTENTS

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


XII

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

APPENDIX G - INTERPERSONAL SKILLS ..............................................................................417

G.1  Leadership  .......................................................................................................... 417
G.2  Team Building ...................................................................................................... 418
G.3  Motivation ............................................................................................................ 418
G.4  Communication .................................................................................................... 419
G.5  Infl uencing ........................................................................................................... 419
G.6  Decision Making .................................................................................................. 420
G.7 Political and Cultural Awareness ........................................................................ 420
G.8  Negotiation ........................................................................................................... 421
G.9  References ........................................................................................................... 421

GLOSSARY ............................................................................................................................423

1. Inclusions and Exclusions ................................................................................... 423
2. Common Acronyms ............................................................................................. 424
3. Defi nitions ............................................................................................................ 426

INDEX ...................................................................................................................................455

TABLE OF CONTENTS

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


XIII

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

LIST OF TABLES AND FIGURES
Figure 1-1.  Portfolio, Program, and Project Management Interactions ................................................8

Table 1-1.  Comparative Overview of Project, Program, and Portfolio Management ..........................9

Figure 2-1.  Typical Cost and Staffing Levels Across the Project Life Cycle .......................................16

Figure 2-2.  Impact of Variable Based on Project Time .......................................................................17

Figure 2-3.  Example of a Single-Phase Project ...................................................................................19

Figure 2-4.  Example of a Three-Phase Project ....................................................................................21

Figure 2-5.  Example of a Project with Overlapping Phases ................................................................21

Figure 2-6.  The Relationship Between Stakeholders and the Project ................................................24

Table 2-1.  Organizational Influences on Projects ..............................................................................28

Figure 2-7.  Functional Organization ....................................................................................................29

Figure 2-8.  Weak Matrix Organization .................................................................................................29

Figure 2-9.  Balanced Matrix Organization ...........................................................................................30

Figure 2-10.  Strong Matrix Organization ...............................................................................................30

Figure 2-11.  Projectized Organization ...................................................................................................31

Figure 2-12.  Composite Organization ....................................................................................................31

Figure 3-1.  Project Management Process Groups ...............................................................................40

Figure 3-2.  Process Groups Interact in a Phase or Project .................................................................41

Figure 3-3.  Project Management Process Interactions ......................................................................42

Table 3-1.  Project Management Process Groups and Knowledge Areas Mapping. .........................43

Figure 3-4.  Project Boundaries ............................................................................................................44

Figure 3-5.  Initiating Process Group ....................................................................................................45

Figure 3-6.  Develop Project Charter: Inputs and Outputs ...................................................................46

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


XIV

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

Figure 3-7.  Identify Stakeholders: Inputs and Outputs .......................................................................46

Figure 3-8.  Planning Process Group ....................................................................................................47

Figure 3-9.  Develop Project Management Plan: Inputs and Outputs .................................................48

Figure 3-10.  Collect Requirements: Inputs and Outputs .......................................................................49

Figure 3-11.  Define Scope: Inputs and Outputs ....................................................................................49

Figure 3-12.  Create WBS: Inputs and Outputs .......................................................................................49

Figure 3-13.  Define Activities: Inputs and Outputs ...............................................................................50

Figure 3-14.  Sequence Activities: Inputs and Outputs ..........................................................................50

Figure 3-15.  Estimate Activity Resources: Inputs and Outputs ............................................................50

Figure 3-16.  Estimate Activity Durations: Inputs and Outputs .............................................................51

Figure 3-17.  Develop Schedule: Inputs and Outputs .............................................................................51

Figure 3-18.  Estimate Costs: Inputs and Outputs ..................................................................................52

Figure 3-19.  Determine Budget: Inputs and Outputs ............................................................................52

Figure 3-20.  Plan Quality: Inputs and Outputs ......................................................................................52

Figure 3-21.  Develop Human Resource Plan: Inputs and Outputs ........................................................53

Figure 3-22.  Plan Communications: Inputs and Outputs ......................................................................53

Figure 3-23.  Plan Risk Management: Inputs and Outputs ....................................................................53

Figure 3-24.  Identify Risks: Inputs and Outputs ....................................................................................54

Figure 3-25.  Perform Qualitative Risk Analysis: Inputs and Outputs ...................................................54

Figure 3-26.  Perform Quantitative Risk Analysis: Inputs and Outputs .................................................54

Figure 3-27.  Plan Risk Responses: Inputs and Outputs ........................................................................55

Figure 3-28.  Plan Procurements: Inputs and Outputs ...........................................................................55

Figure 3-29.  Executing Process Group ..................................................................................................56

Figure 3-30.  Direct and Manage Project Execution: Inputs and Outputs .............................................57

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


XV

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

Figure 3-31.  Perform Quality Assurance: Inputs and Outputs ..............................................................57

Figure 3-32.  Acquire Project Team: Inputs and Outputs .......................................................................57

Figure 3-33.  Develop Project Team: Inputs and Outputss .....................................................................58

Figure 3-34.  Manage Project Team: Inputs and Outputs .......................................................................58

Figure 3-35.  Distribute Information: Inputs and Outputs ......................................................................58

Figure 3-36.  Manage Stakeholder Expectations: Inputs and Outputs ..................................................59

Figure 3-37.  Conduct Procurements: Inputs and Outputs ....................................................................59

Figure 3-38.  Monitoring & Controlling Process Group ..........................................................................60

Figure 3-39.  Monitor and Control Project Work: Inputs and Outputs ...................................................61

Figure 3-40.  Perform Integrated Change Control: Inputs and Outputs .................................................61

Figure 3-41.  Verify Scope: Inputs and Outputs ......................................................................................61

Figure 3-42.  Control Scope: Inputs and Outputs ...................................................................................62

Figure 3-43.  Control Schedule: Inputs and Outputs ..............................................................................62

Figure 3-44.  Control Costs: Inputs and Outputs ....................................................................................62

Figure 3-45.  Perform Quality Control: Inputs and Outputs ....................................................................63

Figure 3-46.  Report Performance: Inputs and Outputs .........................................................................63

Figure 3-47.  Monitor and Control Risks: Inputs and Outputs ...............................................................63

Figure 3-48.  Administer Procurements: Inputs and Outputs ................................................................64

Figure 3-49.  Closing Process Group ......................................................................................................65

Figure 3-50.  Close Project or Phase: Inputs and Outputs .....................................................................65

Figure 3-51.  Close Procurements: Inputs and Outputs .........................................................................65

Figure III-1.  Data Flow Diagram Legend ...............................................................................................69

Figure 4-1.  Project Integration Management Overview ......................................................................73

Figure 4-2.  Develop Project Charter: Inputs, Tools & Techniques, and Outputs .................................74

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


XVI

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

Figure 4-3.  Develop Project Charter Data Flow Diagram ....................................................................74

Figure 4-4.  Develop Project Management Plan: Inputs, Tools & Techniques, and Outputs ...............78

Figure 4-5.  Develop Project Management Plan Data Flow Diagram ..................................................79

Figure 4-6.  Direct and Manage Project Execution: Inputs, Tools & Techniques, and Outputs ...........84

Figure 4-7.  Direct and Manage Project Execution Data Flow Diagram ..............................................84

Figure 4-8.  Monitor and Control Project Work: Inputs, Tools & Techniques, and Outputs .................89

Figure 4-9.  Monitor and Control Project Work Data Flow Diagram ....................................................90

Figure 4-10.  Perform Integrated Change Control: Inputs, Tools & Techniques, and Outputs ..............95

Figure 4-11.  Perform Integrated Change Control Data Flow Diagram..................................................96

Figure 4-12.  Close Project or Phase: Inputs, Tools & Techniques, and Outputs .................................100

Figure 4-13.  Close Project or Phase Data Flow Diagram ....................................................................100

Figure 5-1.  Project Scope Management: Inputs, Tools & Techniques, and Outputs ........................104

Figure 5-2.  Collect Requirements: Inputs, Tools & Techniques, and Outputs ..................................105

Figure 5-3.  Collect Requirements Data Flow Diagram ......................................................................106

Figure 5-4.  Define Scope: Inputs, Tools & Techniques, and Outputs ................................................112

Figure 5-5.  Define Scope Data Flow Diagram ...................................................................................113

Figure 5-6.  Create WBS: Inputs, Tools & Techniques, and Outputs ..................................................116

Figure 5-7.  Create WBS Data Flow Diagram ......................................................................................117

Figure 5-8.  Sample Work Breakdown Structure with Some Branches 
 Decomposed Down Through Work Packages .................................................................119

Figure 5-9.  Sample Work Breakdown Structure Organized by Phase ..............................................119

Figure 5-10.  Sample Work Breakdown with Major Deliverables ........................................................120

Figure 5-11.  Verify Scope: Inputs, Tools & Techniques, and Outputs .................................................123

Figure 5-12.  Verify Scope Data Flow Diagram.....................................................................................123

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


XVII

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

Figure 5-13.  Control Scope: Inputs, Tools & Techniques, and Outputs ...............................................125

Figure 5-14.  Control Scope Data Flow Diagram ..................................................................................126

Figure 6-1.  Project Time Management Overview ..............................................................................131

Figure 6-2.  Scheduling Overview .......................................................................................................132

Figure 6-3.  Define Activities: Inputs, Tools & Techniques, and Outputs ...........................................133

Figure 6-4.  Define Activities Data Flow Diagram ..............................................................................133

Figure 6-5.  Sequence Activities: Inputs, Tools & Techniques, and Outputs .....................................136

Figure 6-6.  Sequence Activities Data Flow Diagram .........................................................................137

Figure 6-7.  Precedence Diagramming Method ..................................................................................139

Figure 6-8.  Estimate Activity Resources: Inputs, Tools & Techniques, and Outputs ........................142

Figure 6-9.  Estimate Activity Resources Data Flow Diagram ...........................................................142

Figure 6-10.  Estimate Activity Durations: Inputs, Tools & Techniques, and Outputs .........................146

Figure 6-11.  Estimate Activity Durations Data Flow Diagram ............................................................147

Figure 6-12.  Develop Schedule: Inputs, Tools & Techniques, and Outputs ........................................152

Figure 6-13.  Develop Schedule Data Flow Diagram ............................................................................153

Figure 6-14.  Project Schedule—Graphic Examples ............................................................................158

Figure 6-15.  Control Schedule Overview: Inputs, Tools & Techniques, and Outputs .........................160

Figure 6-16.  Control Schedule Data Flow Diagram .............................................................................161

Figure 7-1.  Project Cost Management Overview ...............................................................................167

Figure 7-2.  Estimate Costs: Inputs, Tools & Techniques, and Outputs .............................................169

Figure 7-3.  Estimate Costs Data Flow Diagram.................................................................................169

Figure 7-4.  Determine Budget: Inputs, Tools & Techniques, and Outputs ........................................175

Figure 7-5.  Determine Budget Data Flow Diagram ...........................................................................175

Figure 7-6.  Cost Baseline, Expenditures, and Funding Requirements .............................................178

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


XVIII

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

Figure 7-7.  Control Costs: Inputs, Tools & Techniques, and Outputs ................................................180

Figure 7-8.  Control Costs Data Flow Diagram ...................................................................................180

Figure 7-9.  Earned Value, Planned Value, and Actual Costs .............................................................183

Figure 7-10.  To-Complete Performance Index (TCPI) ..........................................................................186

Figure 8-1.  Project Quality Management Overview ...........................................................................191

Figure 8-2.  Plan Quality Inputs, Tools & Techniques, and Outputs ...................................................192

Figure 8-3.  Plan Quality Data Flow Diagram .....................................................................................193

Figure 8-4.  Cost of Quality ..................................................................................................................195

Figure 8-5.  Sample Control Chart ......................................................................................................196

Figure 8-6.  Control Chart of Consecutive Measurements with Fixed Limits ....................................197

Figure 8-7.  Process Flowchart ...........................................................................................................199

Figure 8-8.  Perform Quality Assurance: Inputs, Tools & Techniques, and Outputs ..........................202

Figure 8-9.  Perform Quality Assurance Data Flow Diagram .............................................................202

Figure 8-10.  Perform Quality Control: Inputs, Tools & Techniques, and Outputs ...............................206

Figure 8-11.  Perform Quality Control Data Flow Diagram...................................................................207

Figure 8-12.  Classic Sources of Problems to Consider .......................................................................209

Figure 8-13.  Environment Bone Expanded by Brainstorming .............................................................209

Figure 8-14.  Histogram .........................................................................................................................210

Figure 8-15.  Pareto Diagram ................................................................................................................211

Figure 8-16.  Scatter Diagram ...............................................................................................................212

Figure 9-1.  Project Human Resource Management Overview ..........................................................217

Figure 9-2.  Develop Human Resource Plan: Inputs, Tools & Techniques, and Outputs ...................218

Figure 9-3.  Develop Human Resource Plan Data Flow Diagram .......................................................218

Figure 9-4.  Roles and Responsibility Definition Formats ..................................................................220

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


XIX

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

Figure 9-5.  Responsibility Assignment Matrix (RAM) Using a RACI Format ....................................221

Figure 9-6.  Illustrative Resource Histogram......................................................................................224

Figure 9-7.  Acquire Project Team: Inputs, Tools & Techniques, and Outputs ...................................226

Figure 9-8.  Acquire Project Team Flow Diagram ...............................................................................226

Figure 9-9.  Develop Project Team: Inputs, Tools & Techniques, and Outputs ..................................230

Figure 9-10.  Develop Project Team Data Flow Diagram .....................................................................231

Figure 9-11.  Manage Project Team: Inputs, Tools & Techniques, and Outputs ..................................236

Figure 9-12.  Manage Project Team Data Flow Diagram .....................................................................237

Figure 10-1.  Project Communications Management Overview ..........................................................244

Figure 10-2.  Identify Stakeholders: Inputs, Tools & Techniques, and Outputs ...................................246

Figure 10-3.  Identify Stakeholders Data Flow Diagram ......................................................................247

Figure 10-4.  Example Power/Interest Grid with Stakeholders ...........................................................249

Figure 10-5.  Sample Stakeholder Analysis Matrix ..............................................................................251

Figure 10-6.  Plan Communications: Inputs, Tools & Techniques, and Outputs ..................................252

Figure 10-7.  Plan Communications Data Flow Diagram .....................................................................252

Figure 10-8.  Basic Communication Model ..........................................................................................255

Figure 10-9.  Distribute Information: Inputs, Tools & Techniques, and Outputs .................................258

Figure 10-10.  Distribute Information Data Flow Diagram .....................................................................259

Figure 10-11.  Manage Stakeholder Expectations: Inputs, Tools & Techniques, and Outputs .............262

Figure 10-12.  Manage Stakeholder Expectations Data Flow Diagram .................................................262

Figure 10-13.  Report Performance: Inputs, Tools & Techniques, and Outputs .....................................266

Figure 10-14.  Report Performance Data Flow Diagram ........................................................................267

Figure 10-15.  Tabular Performance Report Sample ..............................................................................271

Figure 11-1.  Project Risk Management Overview ...............................................................................274

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


XX

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

Figure 11-2.  Plan Risk Management: Inputs, Tools & Techniques, and Outputs ................................277

Figure 11-3.  Plan Risk Management Data Flow Diagram ...................................................................277

Figure 11-4.  Example of a Risk Breakdown Structure (RBS)..............................................................280

Figure 11-5.  Definition of Impact Scales for Four Project Objectives ................................................281

Figure 11-6.  Identify Risks: Inputs, Tools & Techniques, and Outputs ...............................................282

Figure 11-7.  Identify Risks Data Flow Diagram...................................................................................283

Figure 11-8.  Perform Qualitative Risk Analysis: Inputs, Tools & Techniques, and Outputs ...............289

Figure 11-9.  Perform Qualitative Risk Analysis Data Flow Diagram ..................................................290

Figure 11-10.  Probability and Impact Matrix.........................................................................................292

Figure 11-11.  Perform Quantitative Risk Analysis: Inputs, Tools & Techniques, and Outputs ............295

Figure 11-12.  Perform Quantitative Risk Analysis Data Flow Diagram ................................................295

Figure 11-13.  Range of Project Cost Estimates Collected During the Risk Interview .........................297

Figure 11-14.  Examples of Commonly Used Probability Distributions .................................................298

Figure 11-15.  Decision Tree Diagram ....................................................................................................299

Figure 11-16.  Cost Risk Simulation Results ..........................................................................................300

Figure 11-17.  Plan Risk Responses: Inputs, Tools & Techniques, and Outputs ...................................302

Figure 11-18.  Plan Risk Responses Data Flow Diagram .......................................................................302

Figure 11-19.  Monitor and Control Risks: Inputs, Tools & Techniques, and Outputs ...........................308

Figure 11-20.  Monitor and Control Risks Data Flow Diagram ..............................................................309

Figure 12-1.  Project Procurement Management Overview .................................................................314

Figure 12-2.  Plan Procurements: Inputs, Tools and Techniques, and Outputs ...................................317

Figure 12-3.  Plan Procurements Data Flow Diagram ..........................................................................318

Figure 12-4.  Conduct Procurements: Inputs, Tools & Techniques, and Outputs ................................329

Figure 12-5.  Conduct Procurements Data Flow Diagram ...................................................................329

Figure 12-6.  Administer Procurements: Inputs, Tools & Techniques, and Outputs ............................335

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


XXI

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

Figure 12-7.  Administer Procurements Data Flow Diagram ...............................................................336

Figure 12-8.  Close Procurements: Inputs, Tools & Techniques, and Outputs. ....................................342

Figure 12-9.  Close Procurements Data Flow Diagram ........................................................................342

Table A1.  Differentiation between the Project Management Plan and the Project Documents ...350

Table A2.  Elements of the Charter and Scope Statement ..............................................................351

Table A3.  Chapter 4 Changes ..........................................................................................................352

Table A4.  Chapter 5 Changes ..........................................................................................................353

Table A5.  Chapter 6 Changes ..........................................................................................................353

Table A6.  Chapter 7 Changes ..........................................................................................................354

Table A7.  Chapter 8 Changes ..........................................................................................................354

Table A8.  Chapter 9 Changes ..........................................................................................................355

Table A9.  Chapter 10 Changes ........................................................................................................355

Table A10.  Chapter 11 Changes ........................................................................................................356

Table A10.  Chapter 12 Changes ........................................................................................................356

Table B1.  Structural Changes ..........................................................................................................373

Table B2.  Chapter 4 Changes ..........................................................................................................376

Table B3.  Chapter 5 Changes ..........................................................................................................376

Table B4.  Chapter 6 Changes ..........................................................................................................377

Table B5.  Chapter 7 Changes ..........................................................................................................377

Table B6.  Chapter 8 Changes ..........................................................................................................378

Table B7.  Chapter 9 Changes ..........................................................................................................378

Table B8.  Chapter 10 Changes ........................................................................................................379

Table B9.  Chapter 11 Changes (no process name changes were made) ......................................379

Table B10.  Chapter 12 Changes ........................................................................................................380

Authorized licensed use limited to: Stanford University. Downloaded on December 08,2014 at 08:20:35 UTC from IEEE Xplore.  Restrictions apply. Full document details: IEEE 1490-2011

http://www.avadocuments.com/doc/ieee-1490-2011
http://www.avadocuments.com/doc/ieee-1490-2011


XXII

©2008 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition

PREFACE TO THE FOURTH EDITION
This document supersedes A Guide to the Project Management Body of Knowledge (PMBOK® Guide) – Third 

Edition. In the time since its publication, the Project Management Institute (PMI) received thousands of valuable 
recommendations for improvements to the PMBOK® Guide – Third Edition that have been reviewed and, as 
appropriate, incorporated into the fourth edition.

As a result of those inputs and growth of the Project Management Body of Knowledge, PMI volunteers prepared 
an updated version of the PMBOK® Guide. The project charter to update the PMBOK® Guide – Third Edition was to:

1. Revise the standard so that it would not confl ict with any other PMI standards.

2.  Ensure that the information contained in the standard was cohesive in concept and clear in writing style, 
and that terminology was well defi ned and congruous with the other publications’ terminology.

3. Research the way life cycles are currently being used in projects and revise or expand them as necessary.

4.  Examine the fi ve Project Management Process Groups and the 44 project management description 
processes to determine whether combining, deleting, or adding new processes would add clarity 
to the standard.

5.  Ensure that Knowledge Area updates are congruent with the work done in defi ning the processes, 
inputs, and outputs defi ned by the standards group.

The major differences between the Third Edition and the Fourth Edition are summarized below:

1. All process names are in a verb–noun format.

2.  A standard approach to discussing enterprise environmental factors and organizational process 
assets was employed.

3.  A standard approach for discussing requested changes, preventive actions, corrective actions, and 
defect repairs was employed.

4.  The processes decreased from 44 to 42. Two processes were deleted, two processes were added, 
and 6 processes were reconfi gured into 4 processes in the Project Procurement Management 
Knowledge Area.

5.  To provide clarity, a distinction was made between the project management plan and project 
documents used to manage the project.
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6.  The distinction between the information in the Project Charter and the Project Scope Statement 
was clarifi ed.

7. The process fl ow diagrams at the beginning of Chapters 4 through 12 have been deleted.

8.  A data fl ow diagram for each process has been created to show the related processes for the 
inputs and outputs.

9.  A new appendix was added that addresses key interpersonal skills that a project manager utilizes 
when managing a project.

The PMBOK® Guide – Fourth Edition maintains the organization from the third edition and is organized into 
three sections:

Section 1, The Project Management Framework, provides a basis for understanding project management. 
There are two chapters in this section.

Chapter 1, Introduction, presents a basis and purpose for the standard. It defi nes what a project 
is and discusses project management and the relationship between project, program, and portfolio 
management. The role of the project manager is also discussed.

Chapter 2, Project Life Cycle and Organization, provides an overview of the project life cycle and 
its relationship to the product life cycle. It describes the project phases and their relationship to each 
other and to the project, and includes an overview of organizational structure that can infl uence the 
project and the way the project is managed.

Section 2, The Standard for Project Management, defi nes the project management processes and defi nes 
the inputs and outputs for each process.

Chapter 3, Project Management Processes for a Project, defi nes the fi ve Process Groups: 
Initiating, Planning, Executing, Monitoring and Controlling, and Closing. This chapter maps the Project 
Management Knowledge Areas to the specifi c Project Management Process Groups.

Section 3, The Project Management Knowledge Areas, describes the Project Management Knowledge 
Areas; lists the project management processes; and defi nes the inputs, tools and techniques, and outputs for 
each area. Each of the nine chapters focuses on a specifi c Knowledge Area.
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Chapter 4, Project Integration Management, defi nes the processes and activities that integrate the 
various elements of project management. This chapter includes:

Develop Project Charter• 

Develop Project Management Plan• 

Direct and Manage Project Execution• 

Monitor and Control Project Work• 

Perform Integrated Change Control• 

Close Project or Phase• 

Chapter 5, Project Scope Management, shows the processes involved in ensuring the project 
includes all the work required, and only the work required, for completing the project successfully. This 
chapter includes:

Collect Requirements• 

Defi ne Scope• 

Create WBS• 

Verify Scope• 

Control Scope• 

Chapter 6, Project Time Management, focuses on the processes that are used to help ensure the 
timely completion of the project. This chapter includes:

Defi ne Activities• 

Sequence Activities• 

Estimate Activity Resources• 

Estimate Activity Durations• 

Develop Schedule• 

Control Schedule• 
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Chapter 7, Project Cost Management, describes the processes involved in planning, estimating, 
budgeting, and controlling costs so that the project can be completed within the approved budget. This 
chapter includes:

Estimate Costs• 

Determine Budget• 

Control Costs• 

Chapter 8, Project Quality Management, describes the processes involved in planning for, monitoring, 
controlling, and assuring the quality requirements of the project are achieved. This chapter includes:

Plan Quality• 

Perform Quality Assurance• 

Perform Quality Control• 

Chapter 9, Project Human Resource Management describes the processes involved in the planning, 
acquisition, development, and management of the project team. This chapter includes:

Develop Human Resource Plan• 

Acquire Project Team• 

Develop Project Team• 

Manage Project Team• 

Chapter 10, Project Communications Management, identifi es the processes involved in ensuring 
timely and appropriate generation, collection, dissemination, storage, and ultimate disposition of project 
information. This chapter includes:

Identify Stakeholders• 

Plan Communications• 

Distribute Information• 

Manage Stakeholder Expectations• 

Report Performance• 
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Chapter 11, Project Risk Management, describes the processes involved with identifying, analyzing, 
and controlling risks for the project. This chapter includes:

Plan Risk Management• 

Identify Risks• 

Perform Qualitative Risk Analysis• 

Perform Quantitative Risk Analysis• 

Plan Risk Responses• 

Monitor and Control Risks• 

Chapter 12, Project Procurement Management, describes the processes involved with purchasing 
or acquiring products, services, or results for the project. This chapter includes:

Plan Procurements• 

Conduct Procurements• 

Administer Procurements• 

Close Procurements• 
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CHAPTER 1

INTRODUCTION
A Guide to the Project Management Body of Knowledge (PMBOK® Guide) is a recognized standard for the 

project management profession. A standard is a formal document that describes established norms, methods, 
processes, and practices. As with other professions such as law, medicine, and accounting, the knowledge 
contained in this standard evolved from the recognized good practices of project management practitioners 
who contributed to the development of this standard.

The fi rst two chapters of the PMBOK® Guide provide an introduction to key concepts in the project management 
fi eld. Chapter 3 is the standard for project management. As such, it summarizes the processes, inputs, and outputs 
that are considered good practices on most projects most of the time. Chapters 4 through 12 are the guide to the 
project management body of knowledge. They expand on the information in the standard by describing the inputs 
and outputs as well as tools and techniques used in managing projects.

The PMBOK® Guide provides guidelines for managing individual projects. It defi nes project management 
and related concepts and describes the project management life cycle and the related processes.

This chapter defi nes several key terms and identifi es external environmental and internal organizational factors 
that surround or infl uence a project’s success. An overview of the PMBOK® Guide is in the following sections:

1.1 Purpose of the PMBOK® Guide

1.2 What is a Project?

1.3 What is Project Management?

1.4 Relationships Among Project Management, Program Management, 
 and Portfolio Management

1.5 Project Management and Operations Management

1.6 Role of a Project Manager

1.7  Project Management Body of Knowledge

1.8  Enterprise Environmental Factors

1
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1.1 Purpose of the PMBOK® Guide 

The increasing acceptance of project management indicates that the application of appropriate knowledge, 
processes, skills, tools, and techniques can have a signifi cant impact on project success. The PMBOK® Guide 
identifi es that subset of the project management body of knowledge generally recognized as good practice. 
“Generally recognized” means the knowledge and practices described are applicable to most projects most 
of the time, and there is consensus about their value and usefulness. “Good practice” means there is general 
agreement that the application of these skills, tools, and techniques can enhance the chances of success over 
a wide range of projects. Good practice does not mean the knowledge described should always be applied 
uniformly to all projects; the organization and/or project management team is responsible for determining what 
is appropriate for any given project.

The PMBOK® Guide also provides and promotes a common vocabulary within the project management 
profession for discussing, writing, and applying project management concepts. Such a standard vocabulary is 
an essential element of a professional discipline.

The Project Management Institute (PMI) views this standard as a foundational project management reference 
for its professional development programs and certifi cations.

As a foundational reference, this standard is neither complete nor all-inclusive. This standard is a guide 
rather than a methodology. One can use different methodologies and tools to implement the framework. 
Appendix D discusses application area extensions, and Appendix E lists sources of further information on 
project management.

In addition to the standards that establish guidelines for project management processes, tools, and 
techniques, the Project Management Institute Code of Ethics and Professional Conduct guides practitioners 
of the profession of project management and describes the expectations practitioners have of themselves 
and others. The Project Management Institute Code of Ethics and Professional Conduct is specifi c about the 
basic obligation of responsibility, respect, fairness, and honesty. It requires that practitioners demonstrate a 
commitment to ethical and professional conduct. It carries the obligation to comply with laws, regulations, and 
organizational and professional policies. Since practitioners come from diverse backgrounds and cultures, the 
Code of Ethics and Professional Conduct applies globally. When dealing with any stakeholder, practitioners 
should be committed to honest and fair practices and respectful dealings. The Project Management Institute 
Code of Ethics and Professional Conduct is posted on the PMI website (http://www.pmi.org). Acceptance of the 
code is a requirement for the PMP® certifi cation by PMI.

1 CHAPTER 1 − INTRODUCTION
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1.2  What is a Project?

A project is a temporary endeavor undertaken to create a unique product, service, or result. The temporary 
nature of projects indicates a defi nite beginning and end. The end is reached when the project’s objectives 
have been achieved or when the project is terminated because its objectives will not or cannot be met, or when 
the need for the project no longer exists. Temporary does not necessarily mean short in duration. Temporary 
does not generally apply to the product, service, or result created by the project; most projects are undertaken 
to create a lasting outcome. For example, a project to build a national monument will create a result expected 
to last centuries. Projects can also have social, economic, and environmental impacts that far outlast the 
projects themselves.

Every project creates a unique product, service, or result. Although repetitive elements may be present in 
some project deliverables, this repetition does not change the fundamental uniqueness of the project work. For 
example, offi ce buildings are constructed with the same or similar materials or by the same team, but each 
location is unique—with a different design, different circumstances, different contractors, and so on.

An ongoing work effort is generally a repetitive process because it follows an organization’s existing 
procedures. In contrast, because of the unique nature of projects, there may be uncertainties about the products, 
services, or results that the project creates. Project tasks can be new to a project team, which necessitates 
more dedicated planning than other routine work. In addition, projects are undertaken at all organizational 
levels. A project can involve a single person, a single organizational unit, or multiple organizational units.

A project can create:

A product that can be either a component of another item or an end item in itself,• 

A capability to perform a service (e.g., a business function that supports production or distribution), or• 

 A result such as an outcome or document (e.g., a research project that develops knowledge that can • 
be used to determine whether a trend is present or a new process will benefi t society).
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Examples of projects include, but are not limited to:

Developing a new product or service,• 

Effecting a change in the structure, staffi ng, or style of an organization,• 

Developing or acquiring a new or modifi ed information system,• 

Constructing a building or infrastructure, or• 

Implementing a new business process or procedure.• 

1.3  What is Project Management?

Project management is the application of knowledge, skills, tools, and techniques to project activities to 
meet the project requirements. Project management is accomplished through the appropriate application and 
integration of the 42 logically grouped project management processes comprising the 5 Process Groups. These 
5 Process Groups are:

Initiating,• 

Planning,• 

Executing,• 

Monitoring and Controlling, and• 

Closing.• 

Managing a project typically includes:

Identifying requirements,• 

 Addressing the various needs, concerns, and expectations of the stakeholders as the project is • 
planned and carried out,

Balancing the competing project constraints including, but not limited to:• 

Scope, ○

Quality, ○

Schedule, ○

Budget, ○

Resources, and ○

Risk. ○
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The specifi c project will infl uence the constraints on which the project manager needs to focus.

The relationship among these factors is such that if any one factor changes, at least one other factor is 
likely to be affected. For example, if the schedule is shortened, often the budget needs to be increased to add 
additional resources to complete the same amount of work in less time. If a budget increase is not possible, 
the scope or quality may be reduced to deliver a product in less time for the same budget. Project stakeholders 
may have differing ideas as to which factors are the most important, creating an even greater challenge. 
Changing the project requirements may create additional risks. The project team must be able to assess the 
situation and balance the demands in order to deliver a successful project.

Because of the potential for change, the project management plan is iterative and goes through progressive 
elaboration throughout the project’s life cycle. Progressive elaboration involves continuously improving and 
detailing a plan as more-detailed and specifi c information and more accurate estimates become available. 
Progressive elaboration allows a project management team to manage to a greater level of detail as the 
project evolves.

1.4   Relationships Among Project Management, Program Management, 
and Portfolio Management

In mature project management organizations, project management exists in a broader context governed 
by program management and portfolio management. As Figure 1-1 illustrates, organizational strategies and 
priorities are linked and have relationships between portfolios and programs, and between programs and 
individual projects. Organizational planning impacts the projects by means of project prioritization based on 
risk, funding, and the organization’s strategic plan. Organizational planning can direct the funding and support 
for the component projects on the basis of risk categories, specifi c lines of business, or general types of 
projects, such as infrastructure and internal process improvement.
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Figure 1-1. Portfolio, Program, and Project Management Interactions 

Projects, programs, and portfolios have different approaches. Table 1-1 shows the comparison of project, 
program, and portfolio views across several domains including change, leadership, management, and others.

1.4.1  Portfolio Management

A portfolio refers to a collection of projects or programs and other work that are grouped together to 
facilitate effective management of that work to meet strategic business objectives. The projects or programs 
of the portfolio may not necessarily be interdependent or directly related. For example, an infrastructure fi rm 
that has the strategic objective of “maximizing the return on its investments” may put together a portfolio that 
includes a mix of projects in oil and gas, power, water, roads, rail, and airports. From this mix, the fi rm may 
choose to manage related projects as one program. All of the power projects may be grouped together as a 
power program. Similarly, all of the water projects may be grouped together as a water program.
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Portfolio management refers to the centralized management of one or more portfolios, which includes 
identifying, prioritizing, authorizing, managing, and controlling projects, programs, and other related work, to 
achieve specifi c strategic business objectives. Portfolio management focuses on ensuring that projects and 
programs are reviewed to prioritize resource allocation, and that the management of the portfolio is consistent 
with and aligned to organizational strategies.

Table 1-1. Comparative Overview of Project, Program, and Portfolio Management

 

PROJECTS PROGRAMS PORTFOLIOS

Projects have defined 
objectives. Scope is progres-
sively elaborated throughout 
the project life cycle.
 
Project managers expect 
change and implement 
processes to keep change 
managed and controlled.

Project managers progressively 
elaborate high-level information 
into detailed plans throughout 
the project life cycle.

Project managers manage the 
project team to meet the 
project objectives.

Success is measured by 
product and project quality, 
timeliness, budget compliance, 
and degree of customer 
satisfaction.

Project managers monitor and 
control the work of producing 
the products, services or results 
that the project was undertaken 
to produce.

Programs have a larger scope 
and provide more significant 
benefits.

The program manager must 
expect change from both inside 
and outside the program and be 
prepared to manage it.

Program managers develop the 
overall program plan and create 
high-level plans to guide 
detailed planning at the 
component level.

Program managers manage the 
program staff and the project 
managers; they provide vision 
and overall leadership.

Success is measured by the 
degree to which the program 
satisfies the needs and benefits 
for which it was undertaken.

Program managers monitor the 
progress of program compo-
nents to ensure the overall 
goals, schedules, budget, and 
benefits of the program will be 
met.

Portfolios have a business 
scope that changes with the 
strategic goals of the organiza-
tion.

Portfolio managers continually 
monitor changes in the broad 
environment.

Portfolio managers create and 
maintain necessary processes 
and communication relative to 
the aggregate portfolio.

Portfolio managers may 
manage or coordinate portfolio 
management staff.

Success is measured in terms 
of aggregate performance of 
portfolio components.

Portfolio managers monitor 
aggregate performance and 
value indicators.

Scope

Change

Planning

Management

Success

Monitoring

1.4.2  Program Management

A program is defi ned as a group of related projects managed in a coordinated way to obtain benefi ts and 
control not available from managing them individually. Programs may include elements of related work outside 
the scope of the discrete projects in the program. A project may or may not be part of a program but a program 
will always have projects.
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