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PREFACE

The recent recession has made organizations appreciate the need for
good project, program, and portfolio management skills more than
ever. Many organizations, including corporations, government
agencies, non-profit organizations, colleges, and universities have
responded to this need by establishing courses and programs in
project management. Hundreds of books are now available on this
topic.

After publishing the first two editions of this book, my
publisher, Course Technology, now a branch of Cengage Learning,
decided not to update it. They publish other books with higher
sales, including my Information Technology Project Management
book, soon in its seventh edition. I personally use this text, An
Introduction to Project Management, in my project management
courses at Augsburg College because most of my students are not
IT or CSC majors. Over 40,000 copies of all editions have been
sold worldwide as of early 2012. I plan to keep updating and using
this text for years to come. I thank Cengage Learning for giving me
the rights to self-publish the third and fourth editions and
permission to use some of the content from my other book.

What makes this book different from other project management
books? First of all, people actually enjoy reading it. I get emails
every week from readers like you who appreciate my
straightforward, organized writing style. They like the way that I
explain concepts and then provide realistic examples to help them
learn to apply those concepts. Since I use this text in my own
classes, I get a lot of feedback from students and see firsthand what
works and does not work in a classroom setting. Several people
have commented that they like the cartoons, Jeopardy games on the
companion Web site, and my honest, sometimes humorous style.
Project management can be a boring subject, but I think it’s one of
the most exciting topics and careers, especially if you want to
change the world for the better.



This text addresses the need for people in a/l majors and
industries to understand and apply good project, program, and
portfolio management. It includes many realworld examples in the
“What Went Right,” “What Went Wrong,” “Media Snapshot,” and
“Best Practice” segments. People like to read about real projects to
learn from the successes and failures of others. They also realize
that there are projects in all aspects of life, from remodeling a house
to running a political campaign to developing a new software
application. The fourth edition also includes a new feature called
“Video Highlights.” Many people like to watch videos for learning
and entertainment, so I have added some to this edition.

I’'m most excited about the fact that this book provides
comprehensive samples of applying various tools and techniques to
a realistic project. Many people learn best by example, so I’ve
provided detailed examples of applying project management to a
project everyone can relate to. [ have never come across a textbook
that presents project management concepts and then brings them to
life in a fully developed sample project. I also provide template files
for creating the sample documents. I believe this approach helps
many people truly understand and apply good project management.



NEW TO THE FOURTH EDITION

Building on the success of the previous editions, An Introduction to
Project Management, Fourth Edition introduces a uniquely
effective combination of features. The main changes to the third
edition include the following:

e The text is updated to reflect changes in the latest PMBOK®

Guide, Fifth Edition, published by PMI in 2013. I used the
February 17, 2012 exposure draft in writing this edition.

e A new feature called Video Highlights provides examples of
online videos students can watch to see examples of real
projects, software, and concepts related to project management.
Exercises related to these videos are also provided.

e There are new examples and expanded coverage of creating a
work breakdown structure (WBS), including use of MindView
Business software. This software makes it easy to create a mind
map of a WBS and then use that to create a Gantt chart. A link
is provided for access to a special 60-day trial of this software
for users of this book at www.matchware.com/intropm.

e Appendix B, Brief Guide to AtTask, has been updated to
include the latest information on using this best-selling online
project management software. It emphasizes using portfolio
management features.

e Appendix C, Resources, includes a new running case based on
a real “fixer upper” project. Some older cases as well as
additional new ones are available on the instructor site. There is
also more information about using MindView Business and
project management simulation software tools.

e Updated examples and references are provided throughout the
text, and user feedback is incorporated.


http://www.matchware.com/intropm

APPROACH

This text provides up-to-date information on how good project,
program, and portfolio management can help you achieve
organizational as well as individual success. Distinct features of this
text include its:

¢ relationship to the Project Management Body of Knowledge

e instructions on using Microsoft Project 2010 and AtTask
software

e use of MindView Business software and special 60-day free
trial

e comprehensive samples of applying tools and techniques to a
realistic project

e inclusion of templates and seamless integration of various
software applications

e robust and free companion Web site

PMBOK® Guide Framework

The Project Management Institute (PMI) created the Guide to the
Project Management Body of Knowledge (the PMBOK® Guide) as

a framework for understanding project management. The PMBOK®

Guide is, however, just that—a guide. This text uses the PMBOK®
Guide, Fifth Edition as a foundation, but goes beyond it by
providing more details, highlighting additional topics, and
providing a realworld context for project, program, and portfolio
management.

Instructions for using Microsoft Project 2010 and AtTask

Appendix A of the text includes basic information on project
management software and detailed, step-by-step instructions on
using the number one standalone product, Microsoft Project 2010.
You do not need to buy a separate book to learn how to use Project
2010 effectively. Appendix B includes instructions on using AtTask,



a leading online project management tool.

Examples of using MindView Business software and special 60-
day free trial

Many people like to create mind maps to perform a SWOT analysis,
create a WBS, and perform other creative activities. This text
includes examples of using MindView Business software by
MatchWare, Inc. and access to a special 60-day free trial of this
software.

Comprehensive Samples of Applying Tools and Techniques to a
Realistic Project

After explaining basic concepts, tools, and techniques, this text
shows the reader how an organization selected, initiated, planned,
executed, monitored and controlled, and closed a realistic project,
called the Just-In-Time Training project. It provides over 50 sample
project management deliverables such as a business case,
stakeholder register, project charter, project management plan, work
breakdown structure, Gantt chart, cost baseline, Pareto chart,
resource histogram, performance report, risk register, contract,
lessons-learned report, and so on for this project. You can also
access the template files used to create them from the free
companion Web site for this text or from the author’s personal Web
site. As one reviewer stated:

It comprehensively communicates what it really takes to
manage a large project, including required deliverables, work
products, and documentation. I haven't seen either a text or
documentation in industry which communicates this subject this
comprehensively or this accurately. (Gilbert S. Leonard,
Adjunct Professor and retired project manager, Exxon Mobil
Corporation)

Provides Templates and Seamless Integration of Various Software
Applications

You do not have to reinvent the wheel when it comes to much of
the documentation required for managing projects. This text uses
over 50 free template files for creating various documents,



spreadsheets, diagrams, and charts. Various software applications
are used throughout the text in a seamless fashion. I purposely
created the templates in a simple format. Feel free to modify them to
meet your needs.

Includes a Free Companion Web Site (www.intropm.com)

A companion Web site provides you with a one-stop location to
access informative links and tools to enhance your learning. This
site will be a valuable resource as you access links mentioned in the
text, take online quizzes, play Jeopardy games, and download
templates and files for Project 2010. Instructors can access a
protected instructor site, which includes the same information plus
copyrighted lecture slides, solution files, sample syllabi, and other
information. Instructors can also share information on how they use
this text in their classes


http://www.intropm.com

ORGANIZATION AND CONTENT

An Introduction to Project Management, Fourth Edition, is
organized into nine chapters and three appendices. The first two
chapters introduce project, program, and portfolio management and
discuss different approaches for their selection. You’ll read about
Global Construction, Inc. and how they decided to pursue the Just-
In-Time Training project. The next six chapters follow the five
process groups of project management: initiating, planning (broken
down into two chapters), executing, monitoring and controlling,
and closing. These six chapters apply various tools and techniques
in each of these process groups to the Just-In-Time Training
project. Chapter nine describes more information and research on
best practices. Appendix A provides general information on project
management software and a step-by-step guide to using Microsoft
Project 2010. Appendix B includes information on using AtTask,
and Appendix C provides resources information, such as a
summary of information on the companion Web site, a list of
templates, running case studies, advice on using simulation
software, and resources to help you learn more about project
management certification.




PEDAGOGICAL FEATURES

Several pedagogical features are included in this text to enhance
presentation of the materials so that you can more easily understand
the concepts and apply them. Throughout the text, emphasis is
placed on applying concepts to up-to-date, realworld project
management.

Learning Objectives, Chapter Summaries, Quick Quizzes,
Discussion Questions, Exercises, Team Projects, and Case Studies

Learning Objectives, Chapter Summaries, Quick Quizzes,
Discussion Questions, Exercises, Team Projects, and Case Studies
are designed to function as integrated study tools. Learning
Objectives reflect what you should be able to accomplish after
completing each chapter. Chapter Summaries highlight key concepts
you should master. The Quick Quizzes help reinforce your
understanding of important concepts in each chapter. The
Discussion Questions help guide critical thinking about those key
concepts. Exercises provide opportunities to practice important
techniques, as do the Team Projects. The Case Studies in Appendix
C provide a robust means to apply what you have learned from the
text to realistic case studies, similar to the example used throughout
the text.

Opening Case and Case Wrap-Up

To set the stage, each chapter begins with an opening case related to
the materials in that chapter. These scenarios spark interest and
introduce important concepts in a realworld context. As project
management concepts and techniques are discussed, they are
applied to the opening case and other similar scenarios. Each
chapter then closes with a Case Wrap-Up—some problems are
overcome and some problems require more effort—to further
illustrate the real world of project management.

What Went Right? and What Went Wrong?

Failures, as much as successes, can be valuable learning



experiences. Carl Hixson, a program manager at Oracle and adjunct
instructor who uses this text, said he loves the anonymous quote,
“We need to learn from people’s mistakes because we’ll never have
time to make them all ourselves.” Each chapter of the text includes
one or more examples of real projects that went right as well as
examples of projects that went wrong. These examples further
illustrate the importance of mastering key concepts in each chapter.

Media Snapshots, Best Practice, and Video Highlights

The world is full of projects. Several television shows, movies,
newspapers, Web sites, and other media highlight project results,
good and bad. Relating project management concepts to all types of
projects, as highlighted in the media, will help you understand and
see the importance of this growing field. Why not get people excited
about studying project management by showing them how to
recognize project management concepts in popular television
shows, movies, or other media? It is also important to study best
practices so readers can learn how to implement project
management in an optimum way. Many students also enjoy
watching videos to enhance their understanding of topics, so each
chapter includes summaries and links to relevant videos.

Cartoons

Each chapter includes a cartoon used with permission from the
popular Web site xkcd.com. These cartoons use humor to illustrate
concepts from the text.

Key Terms

The field of project management includes many unique terms that
are vital to creating a common language and understanding of the
field. Key terms are displayed in boldface and are defined the first
time they appear. Definitions of key terms are provided in
alphabetical order at the end of each chapter and in a glossary at the
end of the text.

Application Software

Learning becomes much more dynamic with handson practice using
the top project management software tools in the industry,


http://xkcd.com

Microsoft Project 2010 AtTask, MindView Business, as well as
other tools, such as spreadsheet software. Each chapter offers you
many opportunities to get handson experience and build new
software skills by applying concepts to problems posed for them. In
this way, the text accommodates both those who learn by reading
and those who learn by doing.



SUPPLEMENTS

The following supplemental materials are available when this text is
used in a classroom setting. All of the teaching tools available with
this text are provided to the instructor on a secure Web site.
Instructors must contact me at schwalbe@augsburg.edu to gain
access.

e Instructor’s Manual: The Instructor’s Manual that
accompanies this textbook includes additional instructional
material to assist in class preparation, including suggestions for
lecture topics and additional discussion questions.

e PowerPoint Presentations: The instructor site for this text
includes lecture slides for each chapter created with Microsoft
PowerPoint. These slides provide a teaching aid for classroom
presentation, and they can be made available to students on the
organization’s secure network for online review or they can be
printed for classroom distribution. Instructors can modify slides
or add their own slides for additional topics they introduce to
the class. Remember that these slides are copyrighted materials.

e Solution Files: Solutions to end-of-chapter questions can be
found on the instructor site.

e Text Banks: In addition to the Quick Quiz questions in the text
and interactive quizzes available from www.intropm.com, the
secure instructor site includes hundreds of additional test
questions in various formats.

e Student Online Companion: As mentioned earlier, the free
student site includes links to sites mentioned in the text,
template files, interactive quizzes, Jeopardy games, and other
helpful resources.


http://www.intropm.com

ACKNOWLEDGEMENTS

I thank my many colleagues and experts in the field who
contributed information to this book. I especially thank Don R.
James, PMP, Adjunct Professor, Lone Star College in Houston,
Texas; James Stewart from American University in Maryland; Ray
Roche from the Canberra Institute of Technology in Australia; and
Cindy LeRouge from St. Louis University for providing a detailed
review and edit of this edition. One of my former students, Cheryl
Bloberger, agreed to do the final proofreading of this text. I thank
Ty Kiisel, Doug Anderson, and Josh Custer at AtTask and Ulrik
Merrild from MatchWare Inc. for providing me with an evaluation
copy of their software and helping to make it easier for readers of
this book to use a free trial. I also thank Randall Munroe, creator of
xkcd.com, for allowing me to use his great comics.

I want to thank my students and colleagues at Augsburg College,
the University of Minnesota, and corporate classes for providing
input. I received many valuable comments from them on ways to
improve my materials and courses. I am also grateful for the
examples students and instructors around the world provide and the
questions they ask in classes or via email. I learn new aspects of
project management and teaching by interacting with students,
faculty, and staff.

Most of all, I am grateful to my family. Without their support, I
never could have written this book. My wonderful husband, Dan,
was very patient and supportive, as always. His expertise as a lead
software developer for ComSquared Systems comes in handy, too.
Our three children, Anne, Bobby, and Scott, continue to be very
supportive of their mom’s work. Our children all understand the
main reason why I write—I have a passion for educating future
leaders of the world, including them.

As always, I am eager to receive your feedback on this book.
Please send all feedback to me at schwalbe@augsburg.edu


http://xkcd.com

Kathy Schwalbe, Ph.D., PMP
Professor, Department of Business Administration

Augsburg College



ABOUT THE AUTHOR

Kathy Schwalbe is a Professor in the Department of Business
Administration at Augsburg College in Minneapolis, where she
primarily teaches courses in project management and problem
solving for business. She has also taught systems analysis and
design, information systems projects, and electronic commerce.
Kathy was an adjunct faculty member at the University of
Minnesota, where she taught a graduate-level course in project
management in the engineering department. She also provides
training and consulting services to several organizations and speaks
at numerous conferences. Kathy’s first job out of college was as a
project manager in the Air Force. She worked for 10 years in
industry before entering academia in 1991. She was an Air Force
officer, project manager, systems analyst, senior engineer, and
information technology consultant. Kathy is an active member of
PMI, having served as the Student Chapter Liaison for the
Minnesota chapter, VP of Education for the Minnesota chapter,
Editor of the ISSIG Review, Director of Communications for PMI’s
Information Systems Specific Interest Group, member of PMI’s
test-writing team, and writer for the community posts. Kathy earned
her Ph.D. in Higher Education at the University of Minnesota, her
MBA at Northeastern University’s High Technology MBA program,
and her B.S. in mathematics at the University of Notre Dame. She
was named Educator of the Year in 2011 by the Association of
Information Technology Professionals (AITP) Education Special
Interest Group (EDSIG). Kathy lives in Minnesota with her
husband. They enjoy being empty-nesters after raising three
children. Visit her personal Web site at www.kathyschwalbe.com
and the text site at www.intropm.com.



http://www.kathyschwalbe.com
http://www.intropm.com

Chapter 1

An Introduction to Project, Program, and Portfolio
Management




LEARNING OBJECTIVES

After reading this chapter, you will be able to:

Understand the growing need for better project, program, and
portfolio management

Explain what a project is, provide examples of projects, list
various attributes of projects, and describe project constraints
Describe project management and discuss key elements of the
project management framework, including project stakeholders,
the project management knowledge areas, common tools and
techniques, and project success factors

Discuss the relationship between project, program, and
portfolio management and their contribution to enterprise
success

Describe the project management profession, including
suggested skills for project, program, and portfolio managers,
the role of professional organizations like the Project
Management Institute, the importance of certification and
ethics, and the growth of project and portfolio management
software




OPENING CASE

Doug Milis, the Chief Executive Officer (CEO) of Global
Construction, Inc., was summarizing annual corporate highlights to
the board of directors. Like many other large construction
companies, they had a very difficult year. They had to scale down
operations and let some employees go. When one of the board
members asked what he was most proud of that year, Doug thought
for a few seconds, and then replied,

“Excellent question, Gabe. Honestly, I think the main reason we
survived this year was because we are truly a project-based
organization. We have dramatically improved our ability to quickly
select and implement projects that help our company succeed and
cancel or redirect other projects. All of our projects align with our
business strategies, and we have consistent processes in place for
getting things done. We can also respond quickly to market
changes, unlike many of our competitors. Marie Scott, our Director
of the Project Management Office (PMO), has done an outstanding
job in making this happen. And believe me, it was not easy. It’s
never easy to implement changes across an entire company. But
with this new capability to manage projects across the organization,
I am very confident that we will have continued success in years to
come.”

INTRODUCTION

Many people and organizations today have a new or renewed
interest in project management. In the past, project management
primarily focused on providing schedule and resource data to top
management in just a few industries, such as the military and
construction industries. Today’s project management involves much
more, and people in every industry and every country manage
projects. New technologies have become a significant factor in
many businesses, and the use of interdisciplinary and global work
teams has radically changed the work environment.

The facts below demonstrate the significance of project
management:




e In 2011, the average annual salary (excluding bonuses, in U.S.
dollars) for someone in the project management profession was
$160,409 in Switzerland (the highest-paid country), $139,497 in
Australia, $105,000 in the United States, and $23,207 in China
(the lowest-paid country). This survey was based on self-

reported data from more than 30,000 practitioners in 29

countries.l

e CareerBuilder.com found that 44% of U.S. employers listed
project management as a skill they looked for in new college

graduates, behind only communication and technical skills.2
Employers throughout the world, especially in Australia and
Canada, echo the same request.

e Project management certification continues to be one of the
most popular certifications throughout the world.

e The U.S. spends $2.3 trillion on projects every year, and the
world as a whole spends nearly $10 trillion on projects of all
kinds. Projects, therefore, account for about one fourth of the

U.S. and the world’s gross domestic product.?

e The Apprentice, a popular reality television show, portrays the
important role project managers play in business. Each week of
the show, teams select a project manager to lead them in
accomplishing that week’s project. The project manager is held
partly responsible for the team's success or failure. Whether
you are trying to make money by selling lemonade, running a
golf tournament, or developing a new product, project
managers play a vital role to business success.

e Project management is also a vital skill for personal success.
Managing a family budget, planning a wedding, remodeling a
house, completing a college degree, and many other personal
projects can benefit from good project management.

What Went Wrong?

In 1995, the Standish Group published an often-quoted study
entitled “CHAOS”. This prestigious consulting firm surveyed 365
information technology (IT) executive managers in the United States
who managed more than 8,380 IT application projects. As the title
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of the study suggests, the projects were in a state of chaos. United
States companies spent more than $250 billion each year in the early
1990s on approximately 175,000 IT application development
projects. Examples of these projects included creating a new
database for a state department of motor vehicles, developing a new
system for car rental and hotel reservations, and implementing a
client-server architecture for the banking industry. Their study
reported that the overall success rate of I'T projects was only 16.2
percent. The surveyors defined success as meeting project goals on
time and on budget.

The study also found that more than 31 percent of IT projects
were canceled before completion, costing U.S. companies and
government agencies more than $81 billion. The authors of this
study were adamant about the need for better project management
in the IT industry. They explained, “Software development projects
are in chaos, and we can no longer imitate the three monkeys—hear

no failures, see no failures, speak no failures.”

In a more recent study, PricewaterhouseCoopers surveyed 200
companies from 30 different countries about their project
management maturity and found that over half of all projects fail.
They also found that only 2.5 percent of corporations consistently
meet their targets for scope, time, and cost goals for all types of

projects 2

Although several researchers question the methodology of the
CHAOS studies, their popularity has prompted organizations
throughout the world to examine their practices in managing
projects. Managers are recognizing that to be successful, they need
to be conversant with and use modern project management
techniques. People from all types of disciplines—science, liberal
arts, education, business, etc.—can benefit from basic project
management principles. Individuals are realizing that to remain
competitive, they must develop skills to effectively manage the
professional and personal projects they undertake. They also realize
that many of the concepts of project management, especially
interpersonal skills, will help them as they work with people on a
day-to-day basis.



Organizations claim that using project management provides
advantages, such as:
¢ Better control of financial, physical, and human resources

Improved customer relations

Shorter development times

Lower costs

Higher quality and increased reliability

Higher profit margins

Improved productivity

Better internal coordination

Higher worker morale
In addition to project management, organizations are embracing
program and portfolio management to address enterprise-level
needs. This chapter introduces projects and project management,
describes the differences between project, program, and portfolio
management, discusses the role of the project, program, and
portfolio manager, and provides important background information
on these growing professions.

WHAT IS A PROJECT?

To discuss project management, it is important to understand the
concept of a project. A project is “a temporary endeavor

undertaken to create a unique product, service, or result.”®
Operations, on the other hand, is work done in organizations to
sustain the business. Projects are different from operations in that
they end when their objectives have been reached or the project has
been terminated.

Examples of Projects

Projects can be large or small and involve one person or thousands
of people. They can be done in one day or take years to complete.
Examples of projects include the following:
e A young couple hires a firm to design and build them a new
house.
¢ A retail store manager works with employees to display a new
clothing line.
e A college campus upgrades its technology infrastructure to



provide wireless Internet access.

A construction company designs and constructs a new office
building for a client.

A school implements new government standards for tracking
student achievement.

A group of musicians starts a company to help children develop
their musical talents.

A pharmaceutical company launches a new drug.

A television network develops a system to allow viewers to
vote for contestants and provide other feedback on programs.
The automobile industry develops standards to streamline
procurement.

A government group develops a program to track child
immunizations.




Video Highlights

The Project Management Institute (PMI) recognizes outstanding
performance in project management by announcing a Project of the
Year award winner. Their Web site lists winners since 1989, and
videos summarize the award-winning projects since 2009. You can
watch videos of the following projects:
e 2011: Prairiec Waters Project, Aurora, Colorado, USA submitted
by City of Aurora -Aurora Water & CH2M Hill, Inc.
e 2010: National Ignition Facility Project, Livermore, California,
USA submitted by Lawrence Livermore National Laboratory
e 2009: Newmont TS Power Plant Project, Nevada, USA
submitted by Fluor Enterprises, Inc. and Newmont Nevada
Energy Investment, Ltd.

You can also learn about the history of project management by
watching a series of videos on youtube.com by Mark Kozak-
Holland, author of a book on the subject. See www.intropm.com for
links to video highlights

Project Attributes

As you can see, projects come in all shapes and sizes. The following
attributes help to define a project further:

e A project has a unique purpose. Every project should have a
well-defined objective. For example, many people hire firms to
design and build a new house, but each house, like each
person, is unique.

e A project is temporary. A project has a definite beginning and a
definite end. For a home construction project, owners usually
have a date in mind when they’d like to move into their new
home.

o A project is developed using progressive elaboration or in an
iterative fashion. Projects are often defined broadly when they
begin, and as time passes, the specific details of the project
become more clear. For example, there are many decisions that
must be made in planning and building a new house. It works
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best to draft preliminary plans for owners to approve before
more detailed plans are developed.

e A project requires resources, often from various areas.
Resources include people, hardware, software, or other assets.
Many different types of people, skill sets, and resources are
needed to build a home.

e A project should have a primary customer or sponsor. Most
projects have many interested parties or stakeholders, but
someone must take the primary role of sponsorship. The
project sponsor usually provides the direction and funding for
the project.

e A project involves uncertainty. Because every project is unique,
it 1s sometimes difficult to define the project’s objectives
clearly, estimate exactly how long it will take to complete, or
determine how much it will cost. External factors also cause
uncertainty, such as a supplier going out of business or a
project team member needing unplanned time off. Uncertainty
is one of the main reasons project management is so
challenging, because uncertainty invokes risk.

It should not be difficult to explain the goals or purpose of a
project. As described in the next chapter, it is important to work on
projects for the right reasons. Unlike the characters in the comic in
Figure 1-1, you should not work on projects just because you think
they are cool; projects should add value to individuals or
organizations in a cost-effective manner.
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Figure 1-1. Not so practical projects (www.xked.com)
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A good project manager contributes to a project’s success.
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Project managers work with the project sponsors, the project
team, and the other people involved in a project to define,
communicate, and meet project goals.

Project Constraints

Every project is constrained in different ways. Some project
managers focus on scope, time, and cost constraints. These
limitations are sometimes referred to in project management as the
triple constraint. To create a successful project, project managers
must consider scope, time, and cost and balance these three often-
competing goals. They must consider the following:

e Scope: What work will be done as part of the project? What
unique product, service, or result does the customer or sponsor
expect from the project?

e Time: How long should it take to complete the project? What is
the project’s schedule?

e Cost: What should it cost to complete the project? What is the
project’s budget? What resources are needed?

Other people focus on the quadruple constraint, which adds quality
as a fourth constraint.

e Quality: How good does the quality of the products or services
need to be? What do we need to do to satisfy the customer?

The PMBOK® Guide, Fifth Edition suggests these four constraints
plus risk and resources, but states that there may be others as well,
depending on the project.

Figure 1-2 shows these six constraints. The triple constraint
goals—scope, time, and cost—often have a specific target at the
beginning of the project. For example, a couple might initially plan
to move into their new 2,000 square foot home in six months and
spend $300,000 on the entire project. The couple will have to make
many decisions along the way that may affect meeting those goals.
They might need to increase the budget to meet scope and time
goals or decrease the scope to meet time and budget goals. The
other three constraints—quality, risk, and resources—affect the
ability to meet scope, time, and cost goals. Projects by definition



involve uncertainty and resources, and the customer defines quality.
No one can predict with one hundred percent accuracy what risks
might occur on a project. Resources (people) working on the house
might produce different results, and material resources may vary as
well. Customers cannot define their quality expectations in detail for
a project on day one. These three constraints often affect each other
as well as the scope, time, and cost goals of a project.

Project
Constraints

Figure 1-2. Typical project constraints

For example, the couple may have picked out a certain type of
flooring for most of their home early in the design process, but that
supplier may have run out of stock, forcing them to choose a
different flooring to meet the schedule goal. This may affect the cost
of the project. Projects rarely finish according to the discrete scope,
time, and cost goals originally planned. Instead of discrete target
goals for scope, time, and cost, it is often more realistic to set a
range of goals that allow for uncertainties, such as spending
between $275,000 and $325,000 and having the home completed
within five to seven months. These goals allow for inevitable
changes due to risk, resources, and quality considerations.

Experienced project managers know that you must decide which
constraints are most important on each particular project. If time 1s
most important, you must often change the initial scope and/or cost
goals to meet the schedule. You might have to accept more risk and
lower quality expectations. If scope goals are most important, you
may need to adjust time and/or cost goals, decrease risk, and
increase quality expectations. If communications is most important,



you must focus on that. If there are set procurement goals or
constraints, that knowledge might be key to the project. In any case,
sponsors must provide some type of target goals for a project’s
scope, time, and cost and define other key constraints for a project.
The project manager should be communicating with the sponsor
throughout the project to make sure the project meets his or her
expectations.

How can you avoid the problems that occur when you meet
scope, time, and cost goals, but lose sight of customer satisfaction?
The answer is good project management, which includes more
than meeting project constraints.

WHAT IS PROJECT MANAGEMENT?

Project management is “the application of knowledge, skills, tools
and techniques to project activities to meet the project

requirements.” Project managers must not only strive to meet
specific scope, time, cost, and quality requirements of projects, they
must also facilitate the entire process to meet the needs and
expectations of the people involved in or affected by project
activities.

Figure 1-3 illustrates a framework to help you understand
project management. Key elements of this framework include the
project stakeholders, project management process groups,
knowledge areas, tools and techniques, project success, and the
contribution of a portfolio of projects to the success of the entire
enterprise. Each of these elements of project management is
discussed in more detail in the following sections.




Project

Stakeholder | PTOCess groups Knowledge areas | Tools .and bertiolls

needsand |1- Initiating 1. Integration techniques o

expectations 2. Planning . Scope Froject’ s
3. Executing . Time L Project 3 success
4. Monitoring/ 4. Cost R

2
3
4
controlling 5. Quality
' | 5. Closing 6. Human resource
7. Communications | \
8. Risk
9. Procurement
10. Stakeholder
management

Praoject
SUCCESS

Figure 1-3. Project management framework

Project Stakeholders

Stakeholders are the people involved in or affected by project
activities and include the project sponsor, project team, support
staff, customers, users, suppliers, and even opponents to the
project. These stakeholders often have very different needs and
expectations. For example, there are several stakeholders involved
in a home construction project.

e The project sponsors would be the potential new homeowners.
They would be the people paying for the house and could be
on a very tight budget, so they would expect the contractor to
provide accurate estimates of the costs involved in building the
house. They would also need a realistic idea of when they
could move in and what type of home they could afford given
their budget constraints. The new homeowners would have to
make important decisions to keep the costs of the house within
their budget. Can they afford to finish the basement right away?
If they can afford to finish the basement, will it affect the
projected move-in date? In this example, the project sponsors
are also the customers and users for the product, which is the
house.

e The project manager in this example would normally be the
general contractor responsible for building the house. He or she
needs to work with all the project stakeholders to meet their




needs and expectations.

The project team for building the house would include several
construction workers, electricians, carpenters, and so on. These
stakeholders would need to know exactly what work they must
do and when they need to do it. They would need to know if
the required materials and equipment will be at the construction
site or if they are expected to provide the materials and
equipment. Their work would need to be coordinated since
there are many interrelated factors involved. For example, the
carpenter cannot put in kitchen cabinets until the walls are
completed.

Support staff might include the employers of the homeowners,
the general contractor’s administrative assistant, and other
people who support other stakeholders. The employers of the
homeowners might expect their employees to complete their
work but allow some flexibility so they can visit the building
site or take phone calls related to building the house. The
contractor’s administrative assistant would support the project
by coordinating meetings between the buyers, the contractor,
suppliers, and other stakeholders.

Building a house requires many suppliers. The suppliers would
provide the wood, windows, flooring materials, appliances, and
other items. Suppliers would expect exact details on what items
they need to provide, where and when to deliver those items,
and similar information.

Additional stakeholders would include the city council and
mayor, who would be interested in increasing revenues. They
might suggest certain guidelines for the minimum value of the
homes for providing adequate property taxes. The city may also
have regulations to ensure the safety of the public in the area of
the construction site. The local housing inspector would also be
a stakeholder, concerned with ensuring that everything meets
specific codes and regulations.

There may or may not be opponents to a project. In this
example, there might be a neighbor who opposes the project
because the workers are making so much noise that she cannot



concentrate on her work at home, or the noise might awaken
her sleeping children. She might interrupt the workers to voice
her complaints or even file a formal complaint. Alternatively,
the neighborhood might have association rules concerning new
home design and construction. If the homeowners did not
follow these rules, they might have to halt construction due to
legal issues.

As you can see from this example, there are many different
stakeholders on projects, and they all have different interests.
Stakeholders’ needs and expectations are important in the beginning
and throughout the life of a project. Successful project managers
develop good relationships with project stakeholders to understand
and meet their needs and expectations.

Project Management Process Groups and Knowledge Areas

The five project management process groups include initiating,
planning, executing, monitoring and controlling, and closing
activities. Chapter 3 provides more information on the process
groups and how they relate to the ten project management
knowledge areas. Project management knowledge areas describe
the key competencies that project managers must develop. The
center of Figure 1-3 shows the ten knowledge areas of project
management. Project managers must have knowledge and skills in
all ten of these areas, briefly described as follows:

e Project integration management is an overarching function that
coordinates the work of all other knowledge areas. It affects
and is affected by all of the other knowledge areas.

e Project scope management involves working with all
appropriate stakeholders to define, gain written agreement for,
and manage all the work required to complete the project
successfully.

e Project time management includes estimating how long it will
take to complete the work, developing an acceptable project
schedule given cost-effective use of available resources, and
ensuring timely completion of the project.

e Project cost management consists of preparing and managing
the budget for the project.



¢ Project quality management ensures that the project will satisfy
the stated or implied needs for which it was undertaken.

e Project human resource management is concerned with making
effective use of the people involved with the project.

e Project communications management involves generating,
collecting, disseminating, and storing project information.

¢ Project risk management includes identifying, analyzing, and
responding to risks related to the project.

¢ Project procurement management involves acquiring or
procuring goods and services for a project from outside the
performing organization.

e Project stakeholder management focuses on identifying project
stakeholders, understanding their needs and expectations, and
engaging them appropriately throughout the project. Note that
PMI added stakeholder management as a tenth knowledge area
to the PMBOK® Guide, Fifth Edition in 2013.

Project Management Tools and Techniques

Thomas Carlyle, a famous historian and author, stated, “Man is a
tool-using animal. Without tools he is nothing, with tools he is all.”
As the world continues to become more complex, it is even more
important for people to develop and use tools, especially for
managing important projects. Project management tools and
techniques assist project managers and their teams in carrying out
work in all ten knowledge areas. For example, some popular time-
management tools and techniques include Gantt charts, project
network diagrams, and critical path analysis. Figure 1-4 lists some
commonly used tools and techniques by knowledge area. You will
learn more about these and other tools and techniques throughout
this text. Note that the PMBOK® Guide refers to some of these
items as outputs.

A 2006 survey of 753 project and program managers was
conducted to rate several project management tools. Respondents
were asked to rate tools on a scale of 1-5 (low to high) based on the
extent of their use and the potential of the tools to help improve
project success. “Super tools” were defined as those that had high
use and high potential for improving project success. These super



tools included software for task scheduling (such as project
management software), scope statements, requirement analyses, and
lessons-learned reports. Tools that are already extensively used and
have been found to improve project performance include progress
reports, kickoff meetings, Gantt charts, and change requests.

These super tools are bolded in Figure 1-4.8 Of course, different
tools can be more effective in different situations. It is crucial for
project managers and their team members to determine which tools
will be most useful for their particular projects.

What Went Right?
Follow-up studies by the Standish Group (see the previously quoted
“CHAOS” study in the What Went Wrong? passage) showed some
improvement in the statistics for IT projects:
e The number of successful projects has more than doubled,
from 16 percent in 1994 to 37 percent in 2010.
e The number of failed projects decreased from 31 percent in
1994 to 21 percent in 2010.
e “This year's results represent the highest success rate in the
history of the CHAOS Research, says Jim Johnson, chairman of

The Standish Group, “We clearly are entering a new
999

understanding of why projects succeed or fail.
Even though there have been significant improvements in

managing IT projects, there is still much room for improvement.
The best news is that project managers are learning how to succeed
more often. “The reasons for the increase in successful projects
vary. First, the average cost of a project has been more than cut in
half. Better tools have been created to monitor and control progress
and better skilled project managers with better management
processes are being used. The fact that there are processes is
significant in itself 10

Knowledge

Area/Category Tools and Techniques

Project selection methods, project management



methodologies, project charters, project

Integration ,
management plans, project management software,
management
change requests, change control boards,
project review meetings, lessons-learned reports
Scope statements, work breakdown
Scone structures, mind maps, statements of work,
P requirements analyses, scope management
management cpr g .
plans, scope verification techniques, and scope
change controls
: Gantt charts, project network diagrams,
Time .Pe . :
critical-path analyses, crashing, fast tracking,
management
schedule performance measurements
Net present value, return on investment, payback
Cost analyses, earned value management, project
management portfolio management, cost estimates, cost
management plans, cost baselines
: Quality metrics, checklists, quality control charts,
Quality : : :
Pareto diagrams, fishbone diagrams, maturity
management

models, statistical methods

Human resource

Motivation techniques, empathic listening,
responsibility assignment matrices, project

management organizational charts, resource histograms, team
building exercises
Communications management plans, kickoff
_ . |meetings, conflict management,
Communications|e o mmunications media selection, status and
management |5140ress reports, virtual communications,
templates, project Web sites
Risk Risk management plans, risk registers,
management probability/impact matrices, risk rankings
Make-or-buy analyses, contracts, requests for
Procurement . .
proposals or quotes, source selections, supplier
management . .
evaluation matrices
Stakeholder Stakeholder registers, stakeholder analyses, issue

management

logs, interpersonal skills, reporting systems




Figure 1-4. Common project management tools and techniques
by knowledge area

Note: The bolded items are “super tools”

Despite its advantages, project management is not a silver bullet
that guarantees success on all projects. Some projects, such as those
involving new technologies, have a higher degree of uncertainty, so
it 1s more difficult to meet their scope, time, and cost goals. Project
management is a very broad, often complex discipline. What works
on one project may not work on another, so it is essential for
project managers to continue to develop their knowledge and skills
in managing projects. It is also important to learn from the mistakes
and successes of others.

Project Success

How do you define the success or failure of a project? There are
several ways to define project success. The list that follows outlines
a few common criteria for measuring project success as applied to
the example project of building a new 2,000 square foot home
within six months for $300,000:

e The project met scope, time, and cost goals. If the home was
2,000 square feet and met other scope requirements, was
completed in six months, and cost $300,000, we could call it a
successful project based on these criteria. Note that the CHAOS
studies mentioned in the What Went Right? and What Went
Wrong? examples used this definition of success.

e The project satisfied the customer/sponsor. Even if the project
met initial scope, time, and cost goals, the couple paying for the
house might not be satisfied. Perhaps the project manager never
returned their calls and was rude to them or made important
decisions without their approval. Perhaps the quality of some
of the construction or materials was not acceptable. If the
customers were not happy about important aspects of the
project, it would be deemed a failure based on this criterion.
Many organizations implement a customer satisfaction rating
system for projects to measure project success.

e The results of the project met its main objective, such as



making or saving a certain amount of money, providing a good
return on investment, or simply making the sponsors happy. If
the couple liked their new home and neighborhood after they
lived there for a while, even if it cost more or took longer to
build or the project manager was rude to them, it would be a
successful project based on this criterion. As another example,
suppose the owners really wanted to keep the house for just a
few years and then sell it for a good return. If that happened,
the couple would deem the project a success, regardless of
other factors involved. Note that for many projects done to
meet ROI objectives, financial success cannot be determined
until some time after the project is completed.

Project managers play a vital role in helping projects succeed.
Project managers work with the project sponsors, the project team,
and the other people involved in a project to meet project goals.
They also work with the sponsor to define success for that
particular project. Good project managers do not assume that their
definition of success is the same as the sponsors’ definition. They
take the time to understand their sponsors’ expectations. For
example, if you are building a home for someone, find out what is
most important:

e meeting scope, time, and cost goals of the project to build the
home

e satisfying other needs, such as communicating in a certain way

e being sure the project delivers a certain result, such as
providing the home of the owners’ dreams or a good return on
investment.

The success criteria should help you to develop key
performance indicators needed to track project progress. It is
important to document this information in enough detail to
eliminate ambiguity.

PROGRAM AND PROJECT PORTFOLIO MANAGEMENT

As mentioned earlier, about one-quarter of the world’s gross
domestic product is spent on projects. Projects make up a
significant portion of work in most business organizations or
enterprises, and successfully managing those projects is crucial to




enterprise success. Two important concepts that help projects meet
enterprise goals are the use of programs and project portfolio
management.

Programs

A program is “a group of related projects managed in a
coordinated way to obtain benefits and control not available from
managing them individually.” 11 As you can imagine, it is often
more economical to group projects together to help streamline
management, staffing, purchasing, and other work. The following
are examples of programs (Figure 1-5 illustrates the first program in
the list).

e A construction firm has programs for building single-family
homes, apartment buildings, and office buildings, as shown in
Figure 1-5. Fach home, apartment building, and office building
1s a separate project for a specific sponsor, but each type of
building is part of a program. There would be several benefits
to managing these projects under one program. For example,
for the single-family homes, the program manager could try to
get planning approvals for all the homes at once, advertise them
together, and purchase common materials in bulk to earn
discounts.

¢ A clothing firm has a program to analyze customer-buying
patterns. Projects under this program might include one to send
out and analyze electronic surveys, one to conduct several
focus groups in different geographic locations with different
types of buyers, and a project to develop an information system
to help collect and analyze current customers’ buying patterns.

e A government agency has a program for children’s services,
which includes a project to provide pre-natal care for expectant
mothers, a project to immunize newborns and young children,
and a project for developmental testing for preschool children,
to name a few.
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Figure 1-5. Example programs

A program manager provides leadership and direction for the
project managers heading the projects within the program. Program
managers also coordinate the efforts of project teams, functional
groups, suppliers, and operations staff supporting the projects to
ensure that project products and processes are implemented to
maximize benefits. Program managers are responsible for more than
the delivery of project results; they are change agents responsible
for the success of products and processes produced by those
projects.

Program managers often have review meetings with all their
project managers to share important information and coordinate
important aspects of each project. Many program managers worked
as project managers earlier in their careers, and they enjoy sharing
their wisdom and expertise with their project managers. Effective
program managers recognize that managing a program is much
more complex than managing a single project. They recognize that
technical and project management skills are not enough. In addition
to skills required for project managers, program managers must also
possess strong business knowledge, leadership capability, and
communication skills.

Project Portfolio Management

In many organizations, project managers also support an emerging
business strategy of project portfolio management (also called
just portfolio management in this text), in which organizations
group and manage projects and programs as a portfolio of
investments that contribute to the entire enterprise’s success. Pacific



Edge Software’s product manager, Eric Burke, defines project
portfolio management as “the continuous process of selecting and

managing the optimum set of project initiatives that deliver

maximum business value.”12

PMI published the Standard for Portfolio Management, Second
Edition, in 2008. PMI members can download this and other

standards, such as the PMBOK® Guide, for free from
www.pmi.org. Topics included in this standard include:

e Understanding the role of portfolio management in relation to
an organization’s structure and strategy

e Streamlining operations through portfolio management

e Improving the implementation and maintenance of corporate
governance initiatives

e Designing and implementing metrics to demonstrate and
improve return on investment through portfolio management.

e Reporting information to make the most of an organization’s
projects and programs

Portfolio managers need to understand how projects fit into the
bigger picture of the organization, especially in terms of corporate
strategy, finances, and business risks. They create portfolios based
on meeting specific organizational goals, such as maximizing the
value of the portfolio or making effective use of limited resources.
Portfolio managers help their organizations make wise investment
decisions by helping to select and analyze projects from a strategic
perspective. Portfolio managers may or may not have previous
experience as project or program managers. It is most important that
they have strong financial and analytical skills and understand how
projects and programs can contribute to meeting strategic goals.

The main distinction between project or program management
and portfolio management is a focus on meeting tactical versus
strategic goals. Tactical goals are generally more specific and short-
term than strategic goals, which emphasize long-term goals for an
organization. Individual projects and programs often address
tactical goals, whereas portfolio management addresses strategic
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goals.
e Project and program management address questions like:
o Are we carrying out projects well?
o Are projects on time and budget?
o Do project stakeholders know what they should be doing?
e Portfolio management addresses questions like:
o Are we working on the right projects?
o Are we investing in the right areas?
o Do we have the right resources to be competitive?

There can be portfolios for all types of projects. For example:

¢ In a construction firm, strategic goals might include increasing
profit margins on large projects, decreasing costs on supplies,
and improving skill levels of key workers. Projects could be
grouped into these three categories for portfolio management
purposes.

¢ In a clothing firm, strategic goals might include improving the
effectiveness of IT, introducing new clothing lines, reducing
inventory costs, and increasing customer satisfaction. These
might be the main categories for their portfolio of projects.

e A government agency for children’s services could group
projects into a portfolio based on key strategies such as
improving health, providing education, and so on to help make
decisions on the best way to use available funds and resources.

Organizations group projects into portfolios to help them make
better investment decisions, such as increasing, decreasing,
discontinuing, or changing specific projects or programs based on
their financial performance, risks, resource utilization, and similar
factors that affect business value. If a construction firm has much
higher profit margins on apartment buildings than single-family
homes, for example, it might choose to pursue more apartment
building projects. The firm might also create a new project to
investigate ways to increase profits for single-family home projects.



On the other hand, if the company has too many projects focused
on financial performance and not enough focused on improving its
work force, the portfolio manager might suggest initiating more
projects to support that strategic goal. Just like a personal financial
portfolio, a business’s portfolio should be diversified to account for
risk.

By grouping projects into portfolios, organizations can better tie
their projects to meeting strategic goals. Portfolio management can
also help organizations do a better job of managing its human
resources by hiring, training, and retaining workers to support the
projects in the organization’s portfolio. For example, if the
construction firm needs more people with experience in building
apartment buildings, they can make necessary adjustments by hiring
or training current workers in the necessary skills.

THE PROJECT MANAGEMENT PROFESSION

As you can imagine, good project managers should have a variety
of skills. Good program and portfolio managers often need
additional skills and experience in managing projects and
understanding organizational strategies. This section describes some
of the skills that help you manage projects, and you will learn many
more throughout this text. If you are serious about considering a
career in project management, you should consider becoming a
certified Project Management Professional. You should also be
familiar with some of the project management software products
available on the market today.

Suggested Skills for Project, Program, and Portfolio Managers

Project managers and their teams must develop knowledge and
skills in the following areas:
e All ten project management knowledge areas
e The application area (domain, industry, market, etc.)
e The project environment (politics, culture, change management,
etc.)
e General management (financial management, strategic planning,
etc.)
e Human relations (leadership, motivation, negotiations, etc.)



An earlier section of this chapter introduced the ten project
management knowledge areas, as well as some tools and techniques
that project managers use. The application area refers to the
application to which project management is applied. For example, a
project manager responsible for building houses or apartment
buildings should understand the construction industry, including
standards and regulations important to that industry and those types
of construction projects. A project manager leading a large software
development project must know a lot about that application area. A
project manager in education, entertainment, the government, and
other fields must understand those application areas.

The project environment differs from organization to
organization and project to project, but there are some skills that
will help in most project environments. These skills include
understanding change, and understanding how organizations work
within their social, political, and physical environments. Project
managers must be comfortable leading and handling change, since
most projects introduce changes in organizations and involve
changes within the projects themselves. Project managers need to
understand the organizations they work in and how products are
developed and services are provided. For example, it takes different
skills and behavior to manage a project for a Fortune 100 company
in the United States than it does to manage a government project for
a new business in Poland or India. It also takes different skills and
behaviors to manage a project in the construction industry from one
in the entertainment or pharmaceutical industry.

Project managers should also possess general management
knowledge and skills. They should understand important topics
related to financial management, accounting, procurement, sales,
marketing, contracts, manufacturing, distribution, logistics, the
supply chain, strategic planning, tactical planning, operations
management, organizational structures and behavior, personnel
administration, compensation, benefits, career paths, and health and
safety practices. On some projects, it will be critical for project
managers to have substantial experience in one or several of these
general management areas. On other projects, project managers can



delegate detailed responsibility for some of these areas to a team
member, support staff, or even a supplier. Even so, the project
managers must be intelligent and experienced enough to know
which of these areas are most important and who is qualified to do
the work. They must also make and/or take responsibility for all key
project decisions.

Achieving high performance on projects requires human
relations skills, also known as soft skills. Some of these soft skills
include effective communication, influencing the organization to get
things done, leadership, motivation, negotiation, conflict
management, and problem solving. Project managers must lead
their project teams by providing vision, delegating work, creating an
energetic and positive environment, and setting an example of
appropriate and effective behavior. Project managers must focus on
teamwork skills in order to use their people effectively. They need
to be able to motivate different types of people and develop esprit
de corps within the project team and with other project
stakeholders.




Media Snapshot

In 2004, millions of people in the U.S. watched the first season of
the reality show called The Apprentice, where contestants vied for a
highlevel position working for Donald Trump. Each week, Trump
fired one contestant and told everyone bluntly why they were fired.
Trump’s reasons provide insight into improving project
management skills, as follows:

Leadership and professionalism are crucial. No matter how
smart you are (the first candidate fired had degrees in medicine
and business), you must be professional in how you deal with
people and display some leadership potential.

Know what your sponsor expects from the project, and learn
from your mistakes. The second person and first project
manager fired, Jason, decided not to take the time to meet with
project sponsors, causing his team to fail.

Trust your team and delegate. Sam had problems as a team
member and project manager, but his lack of trust in and
respect for and from his teammates led to his downfall.

Know the business. Restaurants often have the highest profit
margins on certain items, like drinks. One team focused on
increasing bar sales, which generated the most profit, and easily
won the competition that week.

Stand up for yourself. When Trump fired Kristi over two other
candidates, he explained his decision by saying that Kristi didn’t
fight for herself, while the other two women did.

Be a team player. Tammy clearly did not get along with her
team, and no one supported her in the boardroom when her
team lost.

Don’t be overly emotional and stay organized. Erika had a
difficult time leading her team in selling Trump Ice, and she
became flustered when they did not get credit for sales because
paperwork was not done correctly. Her emotions were evident
in the boardroom when she was fired.

Work on projects and for people you believe in. Kwame’s team



selected an artist based on her profit potential, even though he
and other teammates disliked her work. The other team picked
an artist they liked, and they easily outsold Kwame’s team.

e Think outside the box. Troy led his team in trying to make the
most money selling rickshaw rides using traditional methods.
The other team brainstormed ideas and decided to sell
advertising space on the rickshaws, which was a huge success.

e There is some luck involved in project management, and you
should always aim high. Nick and Amy were teamed against
Bill, Troy, and Kwame to rent out a party room for the highest
price. Troy’s team seemed very organized and did get a couple
of good bids, but Nick and Amy didn’t seem to have any real
prospects. They got lucky when one potential client came back
at the last minute and agreed to a much higher than normal
price.

The Apprentice show continues to run in 2012 with celebrities as
contestants and money donated to charity. In the 2008 celebrity
season, the last two contestants were Trace Adkins, a popular
country music star and easy person to work with and for, and Piers
Morgan, a former British tabloid editor and judge on America’s Got
Talent. An important lesson from that season was that the key
stakeholder, Donald Trump, believed it was more important to
focus on how much money the winner raised than what his
teammates thought of him. Trump modified the criteria for winning
the following year, when comedian Joan Rivers beat poker player
Annie Duke

Importance of Leadership Skills

In a popular study, one hundred project managers listed the
characteristics they believed were critical for effective project
management and the characteristics that made project managers
ineffective. Figure 1-6 lists the results. The study found that
effective project managers provide leadership by example, are
visionary, technically competent, decisive, good communicators,
and good motivators. They also stand up to top management when
necessary, support team members, and encourage new ideas. The
study also found that respondents believed positive leadership



contributes the most to project success. The most important
characteristics and behaviors of positive leaders include being a
team builder and communicator, having high self-esteem, focusing
on results, demonstrating trust and respect, and setting goals.

Effective Project Managers Ineffective Project Managers
Lead by example Set bad examples
Are visionaries Are not self-assured

Are technically competent  |Lack technical expertise
Are decisive Avoid or delay making decisions

Are good communicators Are poor communicators

Are good motivators Are poor motivators
Zimmerer, Thomas W. and Mahmoud M. Yasin, “A Leadership

Profile of American Project Managers,” Project Management
Journal (March 1998), 31-38.

Figure 1-6. Most significant characteristics of effective and
ineffective project managers

Leadership and management are terms often used
interchangeably, although there are differences. Generally, a leader
focuses on long-term goals and big-picture objectives, while
inspiring people to reach those goals. A manager often deals with
the day-to-day details of meeting specific goals. Some people say
that, “Managers do things right, and leaders do the right things.”
“Leaders determine the vision, and managers achieve the vision.”
“You lead people and manage things.”

Project managers often take on the role of both leader and
manager. Good project managers know that people make or break
projects, so they must set a good example to lead their team to
success. They are aware of the greater needs of their stakeholders
and organizations, so they are visionary in guiding their current
projects and in suggesting future ones.

In another study, experts were asked to identify the ten most
important skills and competencies for effective project managers.



Figure 1-7 shows the results.

Top Ten SKkills and Competencies for Effective Project

Managers
1. People skills 6. Verbal communication
2. Leadership 7. Strong at building teams
8. Conflict

3. Listenin :
8 resolution/management

4. Integrity, ethical behavior, 9. Critical thinking/problem
consistent solving

10. Understands and balances
priorities

Jennifer Krahn, “Effective Project Leadership: A Combination of
Project Manager Skills and Competencies in Context,” PMI
Research Conference Proceedings (July 2006).

5. Strong at building trust

Figure 1-7. Ten most important skills and competencies for
project managers

Respondents were also asked what skills and competencies were
most important in various project situations:

e Large projects: Leadership, relevant prior experience, planning,
people skills, verbal communication, and team-building skills
were most important.

e High uncertainty projects: Risk management, expectation
management, leadership, people skills, and planning skills were
most important.

e Very novel projects: Leadership, people skills, having vision
and goals, self-confidence, expectations management, and

listening skills were most important.12

Notice that a few additional skills and competencies not cited in
the top 10 list were mentioned when people thought about the
context of a project. To be the most effective, project managers
require a changing mix of skills and competencies depending on the
project being delivered.

As mentioned earlier, program managers need the same skills as



project managers. They often rely on their past experience as project
managers, strong business knowledge, leadership capability, and
communication skills to handle the responsibility of overseeing the
multiple projects that make up their programs. It is most important
that portfolio managers have strong financial and analytical skills
and understand how projects and programs can contribute to
meeting strategic goals.

Companies that excel in project, program, and portfolio
management grow project leaders, emphasizing development of
business and communication skills. Instead of thinking of leaders
and managers as specific people, it is better to think of people as
having leadership skills, such as being visionary and inspiring, and
management skills, such as being organized and effective.
Therefore, the best project, program, and portfolio managers have
leadership and management characteristics; they are visionary yet
focused on the bottom line. Above all else, they focus on achieving
positive results!




Best Practice

A best practice is “an optimal way recognized by industry to

achieve a stated goal or objective.”1? Robert Butrick, author of The
Project Workout, wrote an article on best practices in project
management for the Ultimate Business Library’s Best Practice
book. He suggests that organizations need to follow basic principles
of project management, including these two mentioned earlier in
this chapter:

e Make sure your projects are driven by your strategy. Be able to
demonstrate how each project you undertake fits your business
strategy, and screen out unwanted projects as soon as possible.

e Engage your stakeholders. Ignoring stakeholders often leads to
project failure. Be sure to engage stakeholders at all stages of a
project, and encourage teamwork and commitment at all times.

Use leadership and open communications to make things

happen 15

Project Management Certification

Professional certification is an important factor in recognizing and
ensuring quality in a profession. The Project Management
Institute (PMI) is a global professional society for project and
program managers. PMI provides certification as a Project
Management Professional (PMP)—someone who has
documented sufficient project experience, agreed to follow the PMI
code of professional conduct, and demonstrated knowledge of the
field of project management by passing a comprehensive
examination.

The number of people earning PMP certification continues to
increase. In 1993, there were about 1,000 certified project
management professionals. By the end of December, 2011 there
were 467,390 active certified project management professionals.
There were also 16,491 CAPMs (Certified Associate in Project

Management.1® See Appendix C of this text for more information
on PMP and other certifications.



Figure 1-8 shows the rapid growth in the number of people
earning project management professional certification from 1993 to
2011. Although most PMPs are in the U.S. and Canada, the PMP
credential is growing in popularity in several countries, such as
Japan, China, and India.
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Figure 1-8. Growth in PMP certification, 1993-2011

Some companies are requiring that all project managers be PMP
certified. Project management certification is also enabling
professionals throughout the world to share a common base of
knowledge. For example, any person with PMP certification can
list, describe, and use the ten project management knowledge areas,
as described in PMI’s Guide to the Project Management Body of
Knowledge (PMBOK® Guide). Sharing a common base of
knowledge is important because it helps advance the theory and
practice of project management.

Many colleges, universities, and companies around the world
now offer courses related to various aspects of project management.




You can even earn bachelors, masters, and doctoral degrees in
project management. PMI reported in 2008 that of the 280
institutions it has identified that offer degrees in project
management, 103 are in mainland China. “When Western
companies come into China they are more likely to hire individuals
who have PMP certification as an additional verification of their
skills. In our salary survey, the salary differences in IT, for
example, was dramatic. A person with certification could make five
to six times as much salary, so there is a terrific incentive to get
certified and work for these Western companies.” 1 Today, there
are even more degree programs in project management. See the
companion Web site for links to sites describing various programs.

PMI Student Membership and Certification Information

As a student, you can join PMI for a reduced fee ($40 vs. $129 in
2012). Consult PMI’s Web site (www.pmi.org) for more
information. You can network with other students studying project
management by joining the New Practitioners Community of
Practice. Also check to see about a local chapter. Many welcome
students to attend free events, including job networking. You can
also volunteer to help develop your skills and serve your
community.

Also consider earning the Certified Associate in Project
Management (CAPM) credential from PMI or the Project+
certification from CompTIA. See the last section of Appendix C for
more details. If you complete a bachelor’s degree, you do not need

any work experience to earn these two certifications.

Ethics in Project Management

Ethics, loosely defined, is a set of principles that guide our decision
making based on personal values of what is “right” and “wrong.”
Making ethical decisions is an important part of our personal and
professional lives because it generates trust and respect with other
people. Project managers often face ethical dilemmas. For example,
several projects involve different payment methods. If a project
manager can make more money by doing a job poorly, should he or
she do the job poorly? No! If a project manager is personally
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opposed to the development of nuclear weapons, should he or she
refuse to manage a project that helps produce them? Yes! Ethics
guide us in making these types of decisions.

PMI approved a new Code of Ethics and Professional Conduct
effective January 1, 2007. This new code applies not only to PMPs,
but to all PMI members and individuals who hold a PMI
certification, apply for a PMI certification, or serve PMI in a
volunteer capacity. It is vital for project management practitioners to
conduct their work in an ethical manner. Even if you are not
affiliated with PMI, these guidelines can help you conduct your
work in an ethical manner, which helps the profession earn the
confidence of the public, employers, employees, and all project
stakeholders. The PMI Code of Ethics and Professional Conduct
includes short chapters addressing vision and applicability,
responsibility, respect, fairness, and honesty. A few excerpts from
this document include the following:

“As practitioners in the global project management community:

2.2.1 We make decisions and take actions based on the
best interests of society, public safety, and the
environment.

2.2.2 We accept only those assignments that are
consistent with our background, experience, skills, and
qualifications.

2.2.3. We fulfill the commitments that we undertake—
we do what we say we will do.

3.2.1 We inform ourselves about the norms and
customs of others and avoid engaging in behaviors they
might consider disrespectful.

3.2.2 We listen to others’ points of view, seeking to
understand them.

3.2.3 We approach directly those persons with whom
we have a conflict or disagreement.

4.2.1 We demonstrate transparency in our decision-
making process.

4.2.2 We constantly reexamine our impartiality and



objectivity, taking corrective action as appropriate.
4.3.1 We proactively and fully disclose any real or
potential conflicts of interest to appropriate stakeholders.
5.2.1 We earnestly seek to understand the truth.

5.2.2 We are truthful in our communications and in

our conduct.”8

In addition, PMI added a new series of questions to the PMP
certification exam in March 2002 to emphasize the importance of
ethics and professional responsibility.

Project Management Software

The project management and software development communities
have definitely responded to the need to provide more software to
assist in managing projects. There are hundreds of tools available,
ranging from free online or smart phone apps to enterprise tools
costing thousands of dollars to implement and high monthly fees
per user. Deciding which project management software to use has
become a project in itself. This section provides a summary of the
basic types of project management software available and
references for finding more information. In Appendix A, you will
learn how to use Microsoft Project 2010, the most widely used
project management software tool today. You will also learn how to
use a popular online tool, AtTask, as well as MindView Business
software in Appendix B and C.

Free Trials and Information on Using Project 2010, AtTask,
and MindView Business Software

A 60-day evaluation copy of Microsoft Project is available from
Microsoft’s Web site at www.microsoft.com/project, and users of
this book can access a special 60-day trial of MindView Business
software at www.matchware.com/intropm. Note that both of these
tools require downloads and Windows software. You can use the
link in Appendix B for direct access to AtTask, a totally web-based
tool (no download required, just a web browser and Internet
access). See Appendix A, B, and C for more information so you can
develop handson skills using these popular project management
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software products

Many people still use basic productivity software such as
Microsoft Word and Excel to perform many project management
functions, including determining project scope, time, and cost,
assigning resources, and preparing project documentation. People
often use productivity software instead of specialized project
management software because they already have it and know how
to use it. However, there are hundreds of project management
software tools that provide specific functionality for managing
projects. These project management software tools can be divided
into three general categories based on functionality and price:

e Low-end tools: These tools provide basic project management
features and generally cost less than $200 per user or a low
monthly fee for online software. They are often recommended
for small projects and single users. Most of these tools allow
users to create Gantt charts, which cannot be done easily using
current productivity software. Some of these tools are available
online while others are stand-along desktop applications. There
are also several smart phone applications available, and many
online tools include smart phone integration.

o Midrange tools: A step up from low-end tools, midrange tools
are designed to handle larger projects, multiple users, and
multiple projects. All of these tools can produce Gantt charts
and network diagrams, and can assist in critical path analysis,
resource allocation, project tracking, status reporting, and other
tasks. Prices range from about $200 to $600 per user or require
a monthly fee per user. Microsoft Project is still the most widely
used project management software today in this category and in
general. Figure 1-9 provides a screen shot from Microsoft
Project showing a Gantt chart for a project that you can create
by following the steps in Appendix A. There is also an
enterprise version of Microsoft Project, as described briefly
below.
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Figure 1-9. Screen shot from Microsoft Project

e High-end tools: Another category of project management

software is high-end tools, sometimes referred to as enterprise
project management software. These tools provide robust
capabilities to handle very large projects, dispersed
workgroups, and enterprise and portfolio management
functions that summarize and combine individual project
information to provide an enterprise view of all projects. These
products are generally licensed on a peruser basis, integrate
with enterprise database management software, and are
accessible via the Internet and smart phones. In mid-2002,
Microsoft introduced the first version of their Enterprise Project
Management software, and in 2003, they introduced the
Microsoft Enterprise Project Management solution, which was
updated in 2007 and 2010. In 2008, Oracle acquired Primavera
Software, Inc., another popular tool for project-intensive
industries.



Several totally Web-based products that provide basic as well as
enterprise and portfolio management capabilities are now on the
market. For example, TopTenReviews listed AtTask
(www.attask.com) as their number one pick for online project
management software in 2009. Their 2012 list ranked AtTask at
number two, behind Clarizen. Figure 1-10 provides a screen shot
from AtTask, and Figure 1-11 shows the AtTask 1Phone app. See
Appendix B for more information on using AtTask.
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Figure 1-10. Screen shot from AtTask
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Figure 1-11. iPhone app for AtTask

There are also several free or open-source tools available. For
example, many people are familiar with Zoho, which provides
online applications accessible from their Web site. They have a tool
called Zoho Project (www.projects.zoho.com), which is free for
users running just one project, and plans are available for a fee for
more projects and users. Open source products like dotProject
(www.dotproject.net), Achievo (www.achievo.org) and Ganttproject
(www.ganttproject.biz) are all free online project management tools.
Remember, however, that open-source tools are developed,
managed, and maintained by volunteers. They also often run on
limited platforms and may not be well supported.

By the end of the twentieth century, people in virtually every
industry around the globe began to investigate and apply different
aspects of project, program, and portfolio management. The
sophistication and effectiveness with which organizations use these
concepts and tools today is influencing the way companies do
business, use resources, and respond to market needs with speed
and accuracy. As mentioned earlier, there are many reasons to study
project, program, and portfolio management. The number of
projects continues to grow, the complexity of these projects
continues to increase, and the profession of project management
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continues to expand and mature. Many colleges, universities, and
companies now offer courses related to various aspects of project,
program, and portfolio management. The growing number of
projects and the evidence that good project management really can
make a difference continue to contribute to the growth of this field.

CASE WRAP-UP

Another board member asked the CEO to describe more about what
the PMO Director did to help the company become more successful
at managing projects. He explained how Marie Scott worked with
him and all the VPs to reorganize several parts of the company to
support their new emphasis on project, program, and project
portfolio management. They formed a project team to implement a
web-based project management software tool across the enterprise.
They formed another team to develop project-based reward systems
for all employees. They also authorized funds for a project to
educate all employees in project management and to develop a
mentoring program for project, program, and project portfolio
managers. Doug and Marie had successfully convinced everyone
that effectively selecting and managing projects was crucial to their
company’s future. The board and the company’s shareholders were
very pleased with the results




CHAPTER SUMMARY

There is a new or renewed interest in project management today as
the number of projects continues to grow and their complexity
continues to increase. The success rate of I'T projects has more than
doubled since 1995, but still only about a third are successful in
meeting scope, time, and cost goals. Using a more disciplined
approach to managing all types of projects can help organizations
succeed.

A project is a temporary endeavor undertaken to create a unique
product, service, or result. Projects are developed incrementally;
they require resources, have a sponsor, and involve uncertainty.
The triple constraint of project management refers to managing the
scope, time, and cost dimensions of a project.

Project management is the application of knowledge, skills,
tools, and techniques to project activities to meet project
requirements. Stakeholders are the people involved in or affected
by project activities. A framework for project management includes
the project stakeholders, project management knowledge areas, and
project management tools and techniques. The ten knowledge areas
are project integration management, scope, time, cost, quality,
human resource, communications, risk, procurement, and
stakeholder management.

A program is a group of related projects managed in a
coordinated way to obtain benefits and control not available from
managing them individually. Project portfolio management involves
organizing and managing projects and programs as a portfolio of
investments that contribute to the entire enterprise’s success.
Portfolio management emphasizes meeting strategic goals while
project management focuses on tactical goals.

The profession of project management continues to grow and
mature. Project, program, and portfolio managers play key roles in
helping projects and organizations succeed. They must perform



various duties, possess many skills, and continue to develop skills
in project management, general management, and their application
area, such as IT. Soft skills, especially leadership, are particularly
important for project, program, and portfolio managers. The Project
Management Institute (PMI) is an international professional society
that provides certification as a Project Management Professional
(PMP) and upholds a code of ethics. Today, hundreds of project
management software products are available to assist people in
managing projects.



QUICK QUIZ

1. Approximately what percentage of the world’s gross domestic
product is spent on projects?
A. 10%
B. 25%
C. 50%
D. 75%

2. Which of the following is not a potential advantage of using
good project management?
A. Shorter development times
B. Higher worker morale
C. Lower cost of capital
D. Higher profit margins

3.A is a temporary endeavor undertaken to
create a unique product, service, or result.
A. program
B. process
C. project

D. portfolio

4. Which of the following is not an attribute of a project?
A. projects are unique
B. projects are developed using progressive elaboration
C. projects have a primary customer or sponsor
D. projects involve no uncertainty

5. Which of the following is not part of the triple constraint of
project management?
A. meeting scope goals
B. meeting time goals
C. meeting communications goals
D. meeting cost goals

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




A. Project management

B. Program management

C. Project portfolio management
D. Requirements management

7. Project portfolio management addresses
goals of an organization, while project management addresses

goals.

A. strategic, tactical

B. tactical, strategic

C. internal, external

D. external, internal

8. Several individual housing projects done in the same area by the
same firm might best be managed as part of a

A. portfolio

B. program

C. investment
D. collaborative

9. What is the most significant characteristic or attribute of an
effective project manager?
A. 1s a strong communicator
B. 1s decisive
C. is visionary
D. leads by example

10. What is the certification program called that the Project
Management Institute provides?
A. Microsoft Certified Project Manager (MCPM)
B. Project Management Professional (PMP)
C. Project Management Expert (PME)
D. Project Management Mentor (PMM)

Quick Quiz Answers
1.B,2.C3.C,4.D,5.C,6.A,7.A,8.B,9.D, 10. B

DISCUSSION QUESTIONS




1. Why is there a new or renewed interest in the field of project
management?

2. What is a project, and what are its main attributes? How is a
project different from what most people do in their day-to-day
jobs? What is the triple constraint?

3. What is project management? Briefly describe the project
management framework, providing examples of stakeholders,
knowledge areas, tools and techniques, and project success
factors.

4. Discuss the relationship between project, program, and
portfolio management and their contribution to enterprise
success.

5. What are the roles of the project, program, and portfolio
managers? What are suggested skills for project managers?
What additional skills do program and portfolio managers
need?

6. What role does the Project Management Institute play in helping
the profession?

7. What functions can you perform with project management
software? What are some popular names of low-end, midrange,
and high-end project management tools?

EXERCISES

Note: These exercises can be done individually or in teams, in-class,
as homework, or in a virtual environment. Learners can either write
their results in a paper or prepare a short presentation to show their
results.

1. Search the Internet for the terms project management, program
management, and project portfolio management. Write down
the number of hits that you received for each of these phrases.
Find at least three Web sites that provide interesting
information on one of the topics, including Project
Management Institute’s Web site (www.pmi.org). Write a one-
page paper or prepare a short presentation summarizing key
information about these three Web sites. See the companion
Web site for some suggested sites.

2. Find an example of a real project with a real project manager.



http://www.pmi.org

Feel free to use projects in the media (the Olympics, television
shows, movies, and so on) or a project from work, if
applicable. Write a one-page paper or prepare a short
presentation describing the project in terms of its scope, time,
and cost goals and each of the project’s attributes. Try to
include information describing what went right and wrong on
the project and the role of the project manager and sponsor.
Also describe whether you consider the project to be a success
or not and why. Include at least one reference and proper
citations.

3. Go to www.gradschools.com and search for graduate schools
that offer courses and programs related to project management.
Select Business Programs as the Field of Study and Project
Management as the Subject. Also visit
www.mastersinprojectmanagement.com to find similar
information. Review schools by location and format.
Summarize your findings in a short paper or presentation.

4. Review information from http://projectmanagement-software-
review.toptenreviews.com. Read at least four reviews and visit
the supplier Web sites for their products. Also investigate smart
phone apps for project management. Write a one-page paper or
prepare a short presentation summarizing your findings.

5. Watch the videos of PMI's Project of the Year Award winners
from PMI's Web site. The direct link is available from
www.intropm.com under Student Resources. Summarize key
points from at least two of the videos. What did the project
teams do to ensure success? What challenges did they face, and
how did they overcome them? Write a short paper or prepare a
presentation summarizing your findings.

6. Watch the video about Microsoft’s Enterprise Project
Management (EPM) solution. The direct link is available from
www.intropm.com under Student Resources. Summarize key
points of the video in a short paper or presentation.

TEAM PROJECTS
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1. Find someone who works as a project manager or is a member
of a project team. If possible, find more than one person. Use
the interview guidelines and then ask the questions in person,
via the phone, or via the Internet. Discuss the results with your
team, and then prepare a one-to two-page paper or prepare a
short presentation to summarize of your findings.



Project Manager Interview Guidelines

Please note that these are guidelines and sample questions only. Use
only the questions that seem appropriate, and feel free to add your
own.

Note: If the interviewee wants to remain anonymous, that’s fine. If
not, please include his/her name and place of employment as a
project manager in your paper. Let him/her know that you are doing
this interview for a class assignment and that the information may
be shared with others.

The main purpose of these interviews is for students to gain more
insight into what project managers really do, what challenges they
face, what lessons they've learned, what concepts/tools you're
learning about that they really use, and what suggestions they have
for you and other students as future team members and project
managers. People often like to tell stories or relate particular
situations they were in to get their points across. To this end, here
are a few sample questions.

1) How did you get into project management?

2) If you had to rate the job of project manager on a
scale of 1-10, with 10 being the highest, how would you
rate 1it?

3) Briefly explain the reason for your rating. What do
you enjoy most and what do you like least about being a
project manager?

4) Did you have any training or special talents or
experiences that qualified you to be a project manager?
Are you certified or have you thought about becoming
certified as a PMP?

5) What do you feel is the most important thing you do
as a project manager? On what task do you spend the
most time each day?

6) What are some of the opportunities and risks you
have encountered on projects? Please describe any
notable successes and failures and what you have



learned from them.

7) What are some of the tools, software or otherwise,
that you use, and what is your opinion of those tools?

8) What are some steps a project manager can take to
improve the effectiveness and efficiency of a team? How
does a new project manager gain the respect and loyalty
of team members? Can you share any examples of
situations you faced related to this topic?

9) What suggestions do you have for working with
sponsors and senior managers? Can you share any
examples of situations you faced related to this topic?

10) Do you have any suggestions for future project
managers, such as any specific preparations they should
make, skills they should learn, etc.?

2. Go to www.monster.com and search for jobs as a “project
manager”’ or “program manager’” in three geographic regions of
your choice. Write a one-to two-page paper or prepare a short
presentation summarizing what you found.

3. As ateam, discuss projects that you are currently working on or
would like to work on to benefit yourself, your employers,
your family, or the broader community. Come up with at least
ten projects, and then determine if they could be grouped into
programs. Write a one-to two-page paper or prepare a short
presentation summarizing your results.

4. Review the information on project management certification in
Appendix C and from the document it mentions (available from
www.kathyschwalbe.com). Also review other resources about
certification. As a team, discuss your findings and opinions on
earning PMP or other certification. Document your findings in
a one-to two-page paper or short presentation, citing your
references.
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KEY TERMS

best practice—An optimal way recognized by industry to achieve a
stated goal or objective.

ethics—A set of principles that guide our decision making based on
personal values of what is “right” and “wrong”.

leader—A person who focuses on long-term goals and big-picture
objectives, while inspiring people to reach those goals.
manager—A person who deals with the day-to-day details of
meeting specific goals.

portfolio—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.

program—A group of projects managed in a coordinated way to
obtain benefits and control not available from managing them
individually.

program manager—A person who provides leadership and
direction for the project managers heading the projects within the
program.

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

project management—The application of knowledge, skills, tools,
and techniques to project activities to meet project requirements.
project management process groups—Initiating, planning,
monitoring and controlling, and closing.

project manager—The person responsible for working with the
project sponsor, the project team, and the other people involved in a
project to meet project goals.

Project Management Institute (PMI)—International professional
society for project managers.

project management knowledge areas—Project integration
management, scope, time, cost, quality, human resource,
communications, risk, and procurement management.

Project Management Professional (PMP)—Certification
provided by PMI that requires documenting project experience,




agreeing to follow the PMI code of ethics, and passing a
comprehensive exam.

project management tools and techniques—Methods available to
assist project managers and their teams; some popular tools in the
time management knowledge area include Gantt charts, network
diagrams, critical path analysis, and project management software.
project portfolio management—The grouping and managing of
projects and programs as a portfolio of investments that contribute
to the entire enterprise’s success.

project sponsor—The person who provides the direction and
funding for a project.

stakeholders—People involved in or affected by project activities.
triple constraint—Balancing scope, time, and cost goals.



Chapter 2

Project, Program, and Portfolio Selection




LEARNING OBJECTIVES

After reading this chapter, you will be able to:

Describe the importance of aligning projects with business
strategy, the strategic planning process, and using a SWOT
analysis

Explain the four-stage planning process for project selection
and provide examples of applying this model to ensure the
strategic alignment of projects

Summarize the various methods for selecting projects and
demonstrate how to calculate net present value, return on
investment, payback, and the weighted score for a project
Discuss the program selection process and distinguish the
differences between programs and projects

Describe the project portfolio selection process and the five
levels of project portfolio management




OPENING CASE

Marie Scott, the director of the Project Management Office for
Global Construction, Inc., was facilitating a meeting with several
senior managers throughout the company. The purpose of the
meeting was to discuss a process for selecting projects, grouping
them into programs, and determining how they fit into the
organization’s portfolio of projects. She had invited an outside
consultant to the meeting to provide an objective view of the theory
and practice behind project, program, and portfolio selection.

She could see that several managers were getting bored with the
presentation, while others looked concerned that their projects
might be cancelled if the company implemented a new approach for
project selection. After the consultant’s presentation, Marie had each
participant write down his or her questions and concerns and hand
them in anonymously for her group to review. She was amazed at
the obvious lack of understanding of the need for projects to align
with business strategy. How should Marie respond?

ALIGNING PROJECTS WITH BUSINESS STRATEGY

Most organizations face hundreds of problems and opportunities for
improvement and consider potential projects to address them. These
organizations—both large and small—cannot undertake most of the
potential projects identified because of resource limitations and
other constraints. Therefore, an organization’s overall business
strategy should guide the project selection process and prioritization
of those projects.

Strategic Planning

Successful leaders look at the big picture or strategic plan of the
organization to determine what projects will provide the most value.
The same can be said for successful individuals. No one person can
do everything, so individuals must pick projects to pursue based on
their talents, interests, limitations, and other criteria. Strategic
planning involves determining long-term objectives by analyzing
the strengths and weaknesses of an organization, studying



opportunities and threats in the business environment, predicting
future trends, and projecting the need for new products and
services. Strategic planning provides important information to help
organizations identify and then select potential projects.

What Went Wrong?

Unfortunately, when deciding to approve projects, many
organizations lack a structured process. Mike Peterson, project
management professional (PMP) and director with
PricewaterhouseCoopers’ Advisory Services, described an
organization that decided it needed to implement a new financial
system, which is often a very expensive, challenging project. “With
little in the way of analysis, they selected a big-name enterprise
resource planning package, and hired a boutique firm to assist with
the implementation. At no time did they formally define the benefits
the new system was meant to usher in; nor did they decide, exactly,
which processes were to be redesigned. Their own assumptions

were not articulated, timelines were never devised, nor were the key
9]

performance indicators needed to track success ever established.

What was the result of this project? It was completed over
budget and behind schedule. Instead of helping the company, it
prevented it from closing its books for over 12 months. The
company undertook a long and costly project, and ultimately failed
to improve the organization’s effectiveness. The company could
have avoided many of the problems it encountered if it had
followed a formal, well-defined process to identify and select
projects

SWOT Analysis

Many people are familiar with SWOT analysis—analyzing
Strengths, Weaknesses, Opportunities, and Threats—which is used
to aid in strategic planning. For example, a group of four people
who want to start a new business in the film industry could perform
a SWOT analysis to help identify potential projects. They might
determine the following based on a SWOT analysis:

Strengths:

e Ac evnerienced nrofeccinnale we have niitmeroince contacte in
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the film industry.
e Two of us have strong sales and interpersonal skills.

e Two of us have strong technical skills and are familiar with
several filmmaking software tools.

e We all have impressive samples of completed projects.
Weaknesses:

e None of us have accounting/financial experience.

e We have no clear marketing strategy for products and services.

e We have little money to invest in new projects.

e We have no company Web site and limited use of technology to
run the business.

Opportunities:

e A current client has mentioned a large project she would like us
to bid on.

e The film industry continues to grow.

e There are two major conferences this year where we could
promote our company.

Threats:

e Other individuals or companies can provide the services we
can.

e Customers might prefer working with more established
individuals/organizations.

e There is high risk in the film business.

The four entrepreneurs might then outline potential projects as
follows:

e Find an external accountant or firm to help run the business.

e Hire someone to develop a company Web site, focusing on our
experience and past projects.



e Develop a marketing plan.

e Develop a strong proposal to get the large project the current
client mentioned.

¢ Plan to promote the company at two major conferences this
year.

Some people like to perform a SWOT analysis by using mind
mapping. Mind mapping is a technique that uses branches
radiating out from a core idea to structure thoughts and ideas. The
human brain does not work in a linear fashion. People come up
with many unrelated ideas. By putting those ideas down in a visual
mind map format, you can often generate more ideas than by just
creating lists. You can create mind maps by hand, by using sticky
notes, using presentation software like PowerPoint, or by using
mind mapping software. Mind mapping can be a more structured,
focused, and documented approach to brainstorming individually or
in small groups.




Video Highlights

Many companies and individuals provide video tutorials to teach a
new concept or software tool. Mind mapping is no exception. There
are several good videos that show you how to create a mind map.
For example, youtube.com includes videos by Tony Buzan, author
of The Mind Map Book: How to Use Radiant Thinking to Maximize
Your Brain's Untapped Potential. Other good videos on mind
mapping are available by MacGrercy Consultants, ukbraintrainer,
and many others.

You can also learn how to use MindView Business software by
watching their online tutorials from www.matchware.com or
youtube.com. You can download a special 60-day trial of this
software from www.matchware.com/intropm. Their videos include
an introduction to mind mapping software, a quickstart tutorial of
their software, using mind maps to create a business plan, and how

to use MindView Business for project management.

Figure 2-1 shows a sample mind map for the SWOT analysis
presented earlier. This diagram was created using Mind View
Business software by MatchWare Inc. Notice that this map has four
main branches representing strengths, weaknesses, opportunities,
and threats. Icons are added to each of those main branches to more
visually identify them, such as the thumbs up for strengths and
thumbs down for weaknesses. Ideas in each category are added to
the appropriate branch. You could also add sub-branches to show
ideas under those categories. For example, under the first branch
for strengths, you could start adding sub-branches to list the most
important contacts you have. This mind map includes branches for
project ideas related to different categories, with text markers used
to identify the project names. From this visual example, you can see
that there are no project ideas identified yet to address strengths or
threats, so these areas should be discussed further.
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Figure 2-1. Mind map of a SWOT analysis to help identify
potential projects (Created with MatchWare’s MindView 4
Business Edition)

FOUR-STAGE PLANNING PROCESS FOR PROJECT
SELECTION

One of the most important factors in project success is selecting the
best projects to undertake. In addition to using a SWOT analysis,
organizations often follow a detailed planning process for project
selection. Figure 2-2 shows a four-stage planning process for
selecting projects. Note the hierarchical structure of this model and
the results produced from each stage. It is very important to start at
the top of the pyramid to select projects that support the
organization’s business strategy. It is also important to update
plans and estimates based on the changing business environment.
The four stages of this process include:

1. Strategic planning: The first step of the project selection
process is to determine the organization’s strategy, goals, and
objectives. This information should come from the strategic
plan or strategy planning meetings. For example, if a firm’s
competitive strategy is cost leadership, it should focus on
projects that will help it retain its position as a low-cost
producer.

2. Business area analysis: The second step is to analyze business
processes that are central to achieving strategic goals. For
example, could the organization make improvements in sales,
manufacturing, engineering, information technology (IT), or



other business areas to support the strategic plan?

3. Project planning: The next step is to start defining potential
projects that address the strategies and business areas identified.
Managers should discuss the potential projects’ scope, time, and
cost goals; projected benefits; and constraints as part of this
process.

4. Resource allocation: The last step in the project planning
process is choosing which projects to do and assigning
resources for working on them. The amount of resources the
organization has available or is willing to acquire will affect
decisions on how many projects it can support.

Strategic ——>Senior execurives develop the

Planning strategic plan
= Directorsand department
Business Area managers analvze needs in their
Ana IFEIE areas

—p Variolus managers and
stakeholders propose

Project Planning projects

> Authorized
managers allocate
resources to
selected projects

Resource Allocation

Figure 2-2. Pyramid for the project planning process

METHODS FOR SELECTING PROJECTS

Although people in organizations identify many potential projects as
part of their strategic planning process, they also identify projects by
working on day-to-day operations. For example, a project manager
overseeing an apartment building project might notice that some
workers are much more efficient than others are. He or she might
suggest a project to provide standardized training on specific skills.
A marketing analyst might notice that competitors are using new
forms of advertising and suggest a project to respond to this
competition. It is important for organizations to encourage workers




at all levels as well as customers to submit project ideas because
they know firsthand what problems they are encountering and what
opportunities might be available.

How do senior managers decide which of the many potential
projects their organization should pursue? Some projects directly
support competitive strategy and are easy choices, but other project
ideas require additional thought and analysis. However,
organizations need to narrow down the list of potential projects due
to resource and time constraints and focus on projects that will be
most beneficial. Most large organizations go through a preliminary
project prioritization process annually. For example, early each fall
Exxon Mobile Corporation's I'T organizations work with all of their
internal client organizations worldwide to identify potential IT
projects and resource requirements for the coming year. This
process takes about three weeks, followed by meetings to discuss
and prioritize potential projects and agree to cut-off lines based on
the availability of funds and other resources. Senior management
then reviews the prioritized list of potential projects as part of the
corporation's fall company planning and budgeting process.

Selecting projects is not an exact science, but it is a critical part
of project, program, and project portfolio management. Many
methods exist for selecting from among possible projects. Common
techniques include:

e Focusing on competitive strategy and broad organizational
needs

e Performing net present value analysis or other financial
projections

e Using a weighted scoring model

e Implementing a balanced scorecard

e Addressing problems, opportunities, and directives
e Considering project time frame

e Considering project priority



In practice, organizations usually use a combination of these
approaches to select projects. Each approach has advantages and
disadvantages, and it is up to management to decide the best
approach for selecting projects based on their particular
organization. In any case, projects should first and foremost address
business needs.

Focusing on Competitive Strategy and Broad Organizational
Needs

When deciding what projects to undertake, when to undertake
them, and to what level, managers must focus on meeting their
organizations’ many needs. Projects that address competitive
strategy are much more likely to be successful because they will be
important to the organization’s competitive position.

For example, a company might have a competitive strategy of
cost leadership, meaning that it attracts customers primarily because
its products or services are inexpensive. WalMart
(www.walmart.com) and Cub Foods (www.cub.com) fit into this
category; a project to help reduce inventories and, thereby, costs
would fit their competitive strategies. Other companies might have a
particular focus for their competitive strategies, meaning that they
develop products for a particular market niche. Babies“R” Us
(www.babiesrus.com) and Ron Jon Surf Shop (www.ronjons.com)
fit into this category; a project to help attract new customers (new
parents for Babies“R” Us and new surfers for Ron Jon Surf Shop)
would fit their competitive strategies.

In addition to projects that directly tie to competitive strategy,
organizations might pursue projects that everyone agrees will meet
broad organizational needs. These needs might involve minimizing
legal or financial risks, improving the firm’s IT infrastructure,
improving safety or morale, or providing faster customer service. It
is often impossible to estimate the financial value of such projects,
but everyone agrees that they do have a high value. As the old
proverb says, “It is better to measure gold roughly than to count
pennies precisely.”
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One method for selecting projects based on broad organizational
needs is to determine whether they meet three important criteria:
need, funding, and will. Do people in the organization agree that the
project needs to be done? Does the organization have the capacity to
provide adequate funds to perform the project? Is there a strong
will to make the project succeed? For example, many visionary
chief executive officers (CEOs) can describe a broad need to
improve certain aspects of their organizations, such as
communications. Although they cannot specifically describe how to
improve communications, they might allocate funds to projects that
address this need. As projects progress, the organization must
reevaluate the need, funding, and will for each project to determine
if the projects should be continued, redefined, or terminated.

Performing Financial Projections

Financial considerations are often an important aspect of the project
selection process, especially during tough economic times. As
authors Dennis Cohen and Robert Graham put it, “Projects are
never ends in themselves. Financially they are always a means to an

end, cash.”? Many organizations require an approved business case
before pursuing projects, and financial projections are a critical
component of the business case. Three primary methods for
determining the projected financial value of projects include net
present value analysis, return on investment, and payback analysis.
Because project managers often deal with business executives, they
must understand how to speak their language, which often boils
down to understanding these important financial concepts.

Net Present Value Analysis

Net present value (NPV) analysis is a method of calculating the
expected net monetary gain or loss from a project by discounting all
expected future cash inflows and outflows to the present point in
time. (Detailed steps to walk you through the calculation are
outlined in the following paragraphs.) An organization should
consider only projects with a positive NPV if financial value is a
key criterion for project selection. A positive NPV means the return
from a project exceeds the opportunity cost of capital—the return



available by investing the capital elsewhere. For example, is it best
to put money into Project A or Project B? Projects with higher
NPVs are preferred to projects with lower NPVs if all other factors
are equal.

Figure 2-3 illustrates the NPV concept for two different projects.
Note that this example starts discounting right away in Year 1 and
uses a 10% discount rate for both projects. (The paragraphs that
follow explain the discount rate.) You can use the NPV function in
Microsoft Excel to calculate the NPV quickly. Detailed steps on
performing this calculation manually are provided in Figure 2-4.
Note that Figure 2-3 lists the projected benefits first, followed by the
costs, and then the calculated cash flow amount. Notice that the sum
of the cash flow—benefits minus costs, or income minus expenses
—is the same for both projects at $5,000. The net present values are
different, however, because they account for the time value of
money. Money earned today is worth more than money earned in
the future. Project 1 had a negative cash flow of $5,000 in the first
year, whereas Project 2 had a negative cash flow of only $1,000 in
the first year.

Although both projects had the same total cash flows without
discounting, these cash flows are not of comparable financial value.
NPV analysis, therefore, is a method for making equal comparisons
between cash flow for multiyear projects. Although this example
shows both projects having the same length, NPV also works for
projects of different lengths.
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1 |Discount rate 10%
2
3 |PROJECT 1| YEAR 1 | YEAR 2 | YEAR 3 |YEAR4 | YEAR 5 | TOTAL
4 |Benefits s0 | $2,000 | $3,000 | $4,000| $5,000| 514,000
5 |Costs $5,000 | $1,000 | $1,000 | $1,000| $1,000| $9,000
6 |Cash flow ($5,000)] $1,000 | $2,000 | $3,000| $4,000| $5,000
7 [Nev———» 52,316
8 Farmula =npv(b1,b&:f6)
9 Mote that totals
10 |PROJECT 2| YEAR 1| YEAR 2 | YEAR 3 |YEAR4 | YEAR 5 | TOTAL |/ are equal, but
11 |Benefits $1,000 | 52,000 | 54,000 | 54,000 | $4,000 | $15,000 E‘;‘-Lfﬂ??:m
12 |Costs $2,000 | $2,000 | $2,000 | $2,000| $2,000| $10,000 ;
time value of
13 |Cash flow ($1,000) $0 | $2,000 | s2,000| s2,000| $5,00 money
14 [NPv —» 53,201
15 Formula =npv(b1,b13:f13)
16 | |
17

Figure 2-3. Net present value example (Schwalbe, Information
Technology Project Management, Sixth Edition, 2010)



Discount rate 10%:
PROJECT 1 1 2 3 4 5 | TOTAL
Costs $5.000| $1.000 £1.000 $1.000 $1.000 59,000
Discount factor® 0.91 .83 0.75 0.68 0.62
Discounted costs $4,545| $826 5751 $683 s621 | $7,427
Benefits S0 52,000 £3,000 4,000 £5,000 514000
Discount factor” 0.9 0.83 0.75 0.68 0.62
Discounted benefits ol s1,653| $2,254 | s$2,732| s$3,105 | $9,743
Discounted benefits - discounted costs, or NPV » $2,316
“Mote: The discount factors are NOT rounded to two decimal places.
They are calculated using the formula discount factor = 1/{1+discount rate)'year.
You can access this spreadsheet on the companion Web site under Sample Documents.

Figure 2-4. Detailed NPV calculations (Schwalbe, Information
Technology Project Management, Sixth Edition, 2010)

There are some items to consider when calculating NPV. Some
organizations refer to the investment year for project costs as Year 0
instead of Year 1 and do not discount costs in Year 0. Other
organizations start discounting immediately based on their financial
procedures; it is simply a matter of preference for the organization.
The discount rate can also vary, based on the prime rate and other
economic considerations. Financial experts in your organization will
be able to tell you what discount rate to use. Some people consider
it to be the rate at which you could borrow money for the project.
You can enter costs as negative numbers instead of positive
numbers, and you can list costs first and then benefits. For example,
Figure 2-5 shows the financial calculations a consulting firm
provided in a business case for an intranet project. Note that the
discount rate is 8%, costs are not discounted right away (note the
Year 0), the discount factors are rounded to two decimal places,
costs are listed first, and costs are entered as positive numbers. The
NPV and other calculations are still the same; only the format is
slightly different. Project managers must be sure to check with their
organization to find out its guidelines for when discounting starts,
what discount rate to use, and what format the organization prefers.
Chapter 3 includes a NPV analysis for the Just-In-Time Training




Project as part of the business case written to help justify investing
in the project.

Discount rate 8%
Assume the project is completed in Year 0 Year

0 1 2 3 Total
Casts 140,000 40,000 40,000] 40,000
Discount factor 1 0.93 0.86 0.79
Discounted costs 140,000 37,200 34,400 31,600 243,200
Benefits 0 200,000 200,000 200,000
Discount factor 1 0.93 0.86 0.79
Discounted benefits 0 186,000 172,000 |158,000 516,000

Discounted benefits - costs [(140,000) 148,800 137,600 126,400 272,800 <+—NPV
Cumulative benefits - costs |(140,000) 8,800 146,400| 272,800

ROI = 112% T
Payback in Year 1

Figure 2-5. Intranet project NPV example (Schwalbe,
Information Technology Project Management, Sixth Edition,
2010)

To determine NPV, follow these steps:

1. Determine the estimated costs and benefits for the life of the
project and the products it produces. For example, the intranet
project example assumed the project would produce a system in
about six months that would be used for three years, so costs
are included in Year 0, when the system 1s developed, and
ongoing system costs and projected benefits are included for
Years 1, 2, and 3.

2. Determine the discount rate. A discount rate is the rate used in
discounting future cash flows. It is also called the capitalization
rate or opportunity cost of capital. In Figures 2-3 and 2-4, the
discount rate is 10% per year, and in Figure 2-5, the discount
rate 1s 8% per year.

3. Calculate and interpret the net present value. There are several
ways to calculate NPV. Most spreadsheet software has a built-in
function to calculate NPV. For example, Figure 2-3 shows the
formula that Excel uses: =npv(discount rate, range of cash



flows), where the discount rate is in cell Bl and the range of
cash flows for Project 1 are in cells B6 through F6. To use the
NPV function, there must be a row in the spreadsheet (or
column, depending on how it is organized) for the cash flow
each year, which is the benefit amount for that year minus the
cost amount. The result of the formula yields an NPV of $2,316
for Project 1 and an NPV of $3,201 for Project 2. Because both
projects have positive NPVs, they are both good candidates for
selection. However, because Project 2 has a higher NPV than
Project 1 (38% higher), it would be the better choice between
the two. If the two numbers are close, other methods should be
used to help decide which project to select.

The mathematical formula for calculating NPV is:

where ¢ equals the year of the cash flow, n is the last year of the
cash flow, At is the amount of cash flow in year t, and r is the
discount rate. If you cannot enter the data into spreadsheet software,
you can perform the calculations by hand or with a simple
calculator. First, determine the annual discount factor—a
multiplier for each year based on the discount rate and year—and
then apply it to the costs and benefits for each year. The formula for
the discount factor is 1/(1+r)t, where r is the discount rate, such as
8%, and ¢ is the year. For example, the discount factors used in
Figure 2-5 are calculated as follows:

Year 0: discount factor = 1/(1+0.08)° = 1

Year 1: discount factor = 1/(1+0.08)! = .93
Year 2: discount factor = 1/(1+0.08)? = .86
Year 3: discount factor = 1/(1+0.08)3 = .79

After determining the discount factor for each year, multiply the
costs and benefits by the appropriate discount factor. For example,
in Figure 2-6, the discounted cost for Year 1 is $40,000 * .93 =
$37,200, where the discount factor is rounded to two decimal



places. Next, sum all of the discounted costs and benefits each year
to get a total. For example, the total discounted costs in Figure 2-5
are $243,200. To calculate the NPV, take the total discounted
benefits and subtract the total discounted costs. In this example, the
NPV is $516,000 — $243,200 = $272,800.

Return on Investment

Another important financial consideration is return on investment.
Return on investment (ROI) is the result of subtracting the project
costs from the benefits and then dividing by the costs. For example,
if you invest $100 today and next year your investment is worth
$110, your ROI is ($110 — 100)/100, or 0.10 (10%). Note that the
ROI is always a percentage. It can be positive or negative. It is best
to consider discounted costs and benefits for multiyear projects
when calculating ROI. Figure 2-5 shows an ROI of 112%. You
calculate this number as follows:

ROI = (total discounted benefits — total discounted
costs)/discounted costs

ROI = (516,000 — 243,200) / 243,200 = 112%

The higher the ROI, the better; an ROI of 112% is outstanding.
Many organizations have a required rate of return for projects. The
required rate of return is the minimum acceptable rate of return
on an investment. For example, an organization might have a
required rate of return of at least 10% for projects. The organization
bases the required rate of return on what it could expect to receive
elsewhere for an investment of comparable risk.

You can also determine a project’s internal rate of return
(IRR) by finding what discount rate results in an NPV of zero for
the project. You can use the Goal Seek function in Excel (use
Excel’s Help function for more information on Goal Seek) to
determine the IRR quickly. Simply set the cell containing the NPV
calculation to zero while changing the cell containing the discount
rate. For example, in Figure 2-3, you could set cell B7 to zero while
changing cell Bl to find that the IRR for Project 1 is 27%. (Note:
The Excel file for Figure 2-3 is provided on the companion Web



site under Sample Documents if you want to try this out. Consult
additional sources for more information on IRR and other financial
concepts.)

Payback Analysis

Payback analysis is another important financial tool to use when
selecting projects. Payback period is the amount of time it will take
to recoup—in the form of net cash inflows—the total dollars
invested in a project. In other words, payback analysis determines
how much time will lapse before accrued benefits overtake accrued
and continuing costs. Payback, if there is one, occurs in the year
when the cumulative benefits minus costs reach zero.

For example, assume a project cost $100,000 up front with no
additional costs, and its annual benefits were $50,000 per year.
Payback period is calculated by dividing the cost of the project by
the annual cash inflows ($100,000/$50,000), resulting in 2 years in
this simple example. If costs and benefits vary each year, you need
to find where the lines for the cumulative costs and benefits cross,
or where the cumulative cash inflow is equal to zero. The data used
to create the chart in Figure 2-6 is provided above the chart.




Template Files Available

A template file called payback period chart is provided on the
companion Web site for this text, as well as one for calculating
NPV, ROI, and payback for a project (called business case

financials). See Appendix C for a list of all template files,

Year Costs Benefits Cum Costs Cum Benefits Cum Cash Inflows

0 100,000 ] 100.000 ] -100.000
1 0 50,000 100.000 50.000 -50.000
2 0 A0.000 100.000 100000 0
3 0 50,000 100,000 150.000 50.000

Payback Period

600,000
500,000
400,000 Payback
$ 300,000 \

200,000 \

\
100,000 +
0 -//,A-

Year

--4-- cuUmulative costs —8— cumulative benefits

Figure 2-6. Charting the payback period

Many organizations have certain recommendations for the length
of the payback period of an investment. For example, they might
require all I'T projects to have a payback period of less than two
years or even one year, regardless of the estimated NPV or ROI.
Rhonda Hocker, CIO at San Jose—based BEA Systems, Inc. (now
owned by Oracle), notes that the general rule at the company is that
its IT projects should have a payback period of less than one year.
The company also tries to limit project teams to no more than 12
people, who perform the work within four months. Given the
economic climate and rapid pace of change in businesses and



technology, the company has to focus on delivering positive

financial results quickly.> However; organizations must also
consider long-range goals when making major investments. Many
crucial projects, such as drug development or major transportation
projects, cannot achieve a payback that quickly or be completed in
such a short time period.

To aid in project selection, it is important for project managers
to understand the organization’s financial expectations for projects.
It is also important for management to understand the limitations of
financial estimates, because they are just estimates.

Using a Weighted Scoring Model

A weighted scoring model is a tool that provides a systematic
process for selecting projects based on many criteria. These criteria
include such factors as meeting strategic goals or broad
organizational needs; addressing specific problems or opportunities;
the amount of time it will take to complete the project; the overall
priority of the project; and the projected financial performance of
the project.

The first step in creating a weighted scoring model is to identify
criteria important to the project selection process. It often takes time
to develop and reach agreement on these criteria. Holding facilitated
brainstorming sessions or using software to exchange ideas can aid
in developing these criteria.

For example, suppose your family wants to take a trip. Some
possible criteria for selecting which trip to take include the
following:

Total cost of the trip

Probability of good weather

Fun activities nearby
e Recommendations

Next, you assign a weight to each criterion. Once again,
determining weights requires consultation and final agreement.



These weights indicate how much you value each criterion or how
important each criterion is. You can assign weights based on
percentage, and the sum of all the criteria’s weights must total
100%. You then assign numerical scores to each criterion (for
example, 0 to 100) for each project (or trip in this example). The
scores indicate how much each project (or trip) meets each
criterion. At this point, you can use a spreadsheet application to
create a matrix of projects, criteria, weights, and scores. Figure 2-7
provides an example of a weighted scoring model to evaluate four
different trips. After assigning weights for the criteria and scores for
each trip, you calculate a weighted score for each trip by
multiplying the weight for each criterion by its score and adding the
resulting values.

For example, you calculate the weighted score for Trip 1 in Figure

2-7 as:

25%*60 + 30%*80 + 15%*70 + 30%*50 = 64.5
Criteria Weight Trip 1 Trip2 Trip3 Trip 4
Total cost of the trip 25% 60 80 90 20
Probability of good weather 30% 80 60 90 70
Fun activities nearby 15% 70 30 50 90
R ecommendations 30% 50 50 60 90

Weighted Project Scores 100% 64.5 57.5 75 66.5
Weighted Score by Project
o 20 40 60 80

Figure 2-7. Sample weighted scoring model for project selection



Note that in this example, Trip 3 is the obvious choice for
selection because it has the highest weighted score. Creating a bar
chart to graph the weighted scores for each project allows you to
see the results at a glance. If you create the weighted scoring model
in a spreadsheet, you can enter the data, create and copy formulas,
and perform a “what-if” analysis. For example, suppose you change
the weights for the criteria. By having the weighted scoring model
in a spreadsheet, you can easily change the weights to update the
weighted scores and charts automatically. This capability allows you
to investigate various options for different stakeholders quickly.
Ideally, the result should be reflective of the group’s consensus, and
any major disagreements should be documented. A template file for
creating a weighted scoring model is provided on the companion
Web site for this text.

Many readers of this text are probably familiar with a weighted
scoring model because teachers often use them to determine grades.
Suppose grades for a class are based on two homework
assignments and two exams. To calculate final grades, the teacher
would assign a weight to each of these items. Suppose Homework
One i1s worth 10% of the grade, Homework Two 1s worth 20% of
the grade, Test One 1s worth 20% of the grade, and Test Two is
worth 50% of the grade. Students would want to do well on each of
these items, but they would focus on performing well on Test Two
because it is 50% of the grade.

You can also establish weights by assigning points. For example,
a project might receive 100 points if it definitely supports key
business objectives, 50 points if it somewhat supports them, and 0
points if it is totally unrelated to key business objectives. With a
point model, you can simply add all the points to determine the best
projects for selection without having to multiply weights and scores
and sum the results.

You can also determine minimum scores or thresholds for
specific criteria in a weighted scoring model. For example, suppose
an organization decided that it should not consider a project if it
does not score at least 50 out of 100 on every criterion. The



organization can build this type of threshold into the weighted
scoring model to automatically reject projects that do not meet these
minimum standards. As you can see, weighted scoring models can
aid 1 project selection decisions.

Implementing a Balanced Scorecard

Dr. Robert Kaplan and Dr. David Norton developed another
approach to help select and manage projects that align with business
strategy. A balanced scorecard is a methodology that converts an
organization’s value drivers—such as customer service, innovation,
operational efficiency, and financial performance—to a series of
defined metrics. Organizations record and analyze these metrics to
determine how well projects help them achieve strategic goals.

The Balanced Scorecard Institute, which provides training and
guidance to organizations using this methodology, quotes Kaplan
and Norton’s description of the balanced scorecard as follows:

“The balanced scorecard retains traditional financial measures.
But financial measures tell the story of past events, an adequate
story for industrial age companies for which investments in long-
term capabilities and customer relationships were not critical for
success. These financial measures are inadequate, however, for
guiding and evaluating the journey that information age companies

must make to create future value through investment in customers,

suppliers, employees, processes, technology, and innovation.”*

Visit www.balancedscorecard.org for more information on
using this approach to project selection. This site includes several
examples of how organizations use this methodology. For example,
the U.S. Defense Finance and Accounting Services (DFAS)
organization uses a balanced scorecard to measure performance and
track progress in achieving its strategic goals. Their strategy focuses
on four perspectives: customer, financial, internal, and growth and
learning. Figure 2-8 shows how the balanced scorecard approach
ties together the organization’s mission, vision, and goals based on
these four perspectives. The DFAS continuously monitors this
corporate scorecard and revises it based on identified priorities.



http://www.balancedscorecard.org

You can read about other examples from this site, or search sites
like www.whitehouse.gov to learn how the Department of Veterans
Affairs (VA) won the Palladium Balanced Scorecard Hall of Fame
Award for Executing Strategy in 2011.

Mission: Provide responsive, professional finance and accounting
services for the people who defend America

Goals
R _ ; CUSTOMER PERSPECTIVE
V ISI on: s Fully satisfy customer -| = |miprove chenticustormer satisf action
recuuiemants and sggresthaely
Best Value to our resolve problems to deliver
b=st value services
customers s Lka parformance metrics to
H _3 e bact businecs practices | & Radure oopt to the centiaustamsr
» Werld-class provider of anvd achigwe high quality results » Expand the use of cormpetitve
:::rrict'am n-.'-:w'rtmg| » COptirize the micof our militarg Sourcing

cwvikan, and contractor
winsrkioace

® Trusted, innovative

fnandal partner = Establish consultative

relationships with eaders

& Daluer butiness nieligence to
enabsle better decisons

= Une Qrganizaton, One
ldentity "

Ensure everyone is working

owands U same vision and can
connect what they re doing 1o GROWTH & LEARNING

make that vision a realty PERSPECTIVE

= Employer of deoice,
providing a progressive

and professonal work N - | # Enhance srrplayss competence
CL Embrace continuout learning far e
il i aur wakfares to snturs e.r.ﬁe:l_ * hoese m m:;"'l !
high quality clall stz # Enhance rEcrunt retan
e DFAS talent

& Develop the next genetation of
DFAS leadershp

# Deviop dimate lor action

Defense Finance and Accounting Service, *DFAS Strategic Plan,” Nov 2001
(hitp.//balancedscorecard.org/files/DFAS-strategic-plan.pdf), p. 13.

Figure 2-8. Balanced scorecard example

Addressing Problems, Opportunities, and Directives

Another method for selecting projects is based on their response to
a problem, an opportunity, or a directive, as described in the
following list:

e Problems are undesirable situations that prevent an organization
from achieving its goals. These problems can be current or
anticipated. For example, if a bridge in a major city collapses,
that problem must be addressed as soon as possible. If a bridge
is known to need repairs to prevent a collapse, a project should
be initiated soon to take care of it.

e Opportunities are chances to improve the organization. For
example, a company might want to revamp its Web site to
attract more visitors to the site.


http://www.whitehouse.gov

e Directives are new requirements imposed by management,
government, or some external influence. For example, a college
or university may have to meet a requirement to discontinue the
use a student’s social security number for data privacy.

Organizations select projects for any of these reasons. It is often
easier to get approval and funding for projects that address
problems or directives because the organization must respond to
these categories of projects to avoid hurting the business. For
example, several years ago Exxon Mobile Corporation realized that
it was losing $200,000 each minute its motor fuel store point-of-sale
system was down. Getting approval for a $7 million project to re-
engineer this critical system was approved and given high priority.
Many projects resulting from natural disasters, such as hurricanes
and earthquakes, get quick approvals due to their serious nature.
Many problems and directives must be resolved quickly, but
managers must also consider projects that seek opportunities for
improving the organization.

Project Time Frame

Another approach to project selection is based on the time 1t will
take to complete a project or the date by which it must be done. For
example, some potential projects must be finished within a specific
time period, such as projects that were done to meet Year 2000
issues. If they cannot be finished by this set date, there may be
serious consequences. Likewise, if there is a potential project that is
only valid if it can be done by a certain time and there is no way
your organization can meet the deadline, it should not be
considered. Some projects can be completed very quickly—within a
few weeks, days, or even minutes. However, even though many
projects can be completed quickly, it is still important to prioritize
them.

Project Priority

Another method for project selection is the overall priority of the
project. Many organizations prioritize projects as being high,
medium, or low priority based on the current business environment.



For example, if it were crucial to cut operating costs quickly,
projects that have the most potential to do so would be given a high
priority. The organization should always complete high-priority
projects first, even if a lower priority project could be finished in
less time. Usually, there are many more potential projects than an
organization can undertake at any one time, so it is very important
to work on the most important ones first.

As you can see, organizations of all types and sizes can use many
approaches to select projects. Many project managers have some say
in which projects their organizations select for implementation.
Even if they do not, they need to understand the motive and overall
business strategy for the projects they are managing. Project
managers and team members are often asked to justify their
projects, and understanding many of these project selection
methods can help them to do so.

PROGRAM SELECTION

After deciding which projects to pursue, organizations need to
decide if it is advantageous to manage several projects together as
part of a program. There might already be a program that a new
project would logically fall under, or the organization might initiate
a program and then approve projects for it. Recall that a program is
a group of projects managed in a coordinated way to obtain benefits
and control not available from managing them individually.

Focusing on Coordination and Benefits

What does it mean to manage a group of projects in a coordinated
way? Project managers focus on managing individual projects.
Project managers and their teams have to do many things to achieve
individual project success. For example, for projects to build a new
house, some of the activities include:

e Working with local government groups to obtain permits

¢ Finding and managing a land excavation firm to prepare the
land

e Coordinating with an architect to understand the house design



e Screening and hiring various construction workers
¢ Finding appropriate suppliers for the materials

If a construction firm is in charge of developing several houses
in the same geographic area, it makes sense to coordinate these
common activities for all the housing projects instead of doing them
separately.

What benefits and control would be possible by managing
projects as part of a program? There are several. For example,
potential benefits in the housing program scenario include the
following:

e Saving money: The construction firm can often save money by
using economies of scale. It can purchase materials, obtain
services, and hire workers for less money if it is managing the
construction of 100 houses instead of just one house.

e Saving time: Instead of each project team having to perform
similar work, by grouping the projects into a program, one
person or group can be responsible for similar work, such as
obtaining all the permits for all the houses. This coordination of
work usually saves time as well as money.

o [ncreasing authority: A program manager responsible for
building 100 houses will have more authority than a project
manager responsible for building one house. The program
manager can use this authority in multiple situations, such as
negotiating better prices with suppliers and obtaining better
services in a more timely fashion.

Approaches to Creating Programs

Some new projects naturally fall into existing programs, such as
houses being built in a certain geographic area. As another example,
many companies use IT, and they usually have a program in place
for IT infrastructure projects. Projects might include purchasing
new hardware, software, and networking equipment, or
determining standards for IT. If a new office opens up in a new
location, the project to provide the hardware, software, and



networks for that office would logically fall under the infrastructure
program.

Other projects might spark the need for developing a new
program. For example, Global Construction, Inc., from the opening
case might win a large contract to build an office complex in a
foreign country. Instead of viewing the contract as either one huge
project or part of an existing program, it would be better to manage
the work as its own program that comprises several smaller
projects. For example, there might be separate project managers for
each building. Grouping related projects into programs helps
improve coordination through better communications, planning,
management, and control. Organizations must decide when it makes
sense to group projects together. When too many projects are part
of one program, it might be wise to create a new program to
improve their management. Remember that the main goal of
programs is to obtain benefits and control not available from
managing projects separately.




Media Snapshot

Many people enjoy watching the extra features on a DVD that
describe the creation of a movie. For example, the extended edition
DVD for Lord of the Rings.: The Two Towers includes detailed
descriptions of how the script was created, how huge structures
were built, how special effects were made, and how talented
professionals overcame numerous obstacles to complete the three
movies. Instead of viewing each movie as a separate project, the
producer, Peter Jackson, decided to develop all three movies as part
of one program.

“By shooting all three films consecutively during one massive
production and post-production schedule, New Line Cinema made
history. Never before had such a monumental undertaking been
contemplated or executed. The commitment of time, resources, and
manpower were unheard of as all three films and more than 1,000
effects shots were being produced concurrently with the same

director and core cast.”2

At three years in the making, The Lord of the Rings trilogy was
the largest production ever to be mounted in the Southern
Hemisphere. The production assembled an international cast,
employed a crew of 2,500, used over 20,000 days of extras, featured
77 speaking parts, and created 1,200 state-of-the-art computer-
generated effects shots. Jackson said that doing detailed planning
for all three movies made it much easier than he imagined
producing them, and the three movies were completed in less time
and for less money by grouping them together. The budget for the
three films was reported to be $270 million, and they grossed over
$1 billion before the end of 2004

PROJECT PORTFOLIO SELECTION

Projects and programs have existed for a long time, as has some
form of project portfolio management. There is no simple process
for deciding how to create project portfolios, but the goal of project
portfolio management is clear: to help maximize business value to
ensure enterprise success. You can measure business value in




several ways, such as in market share, profit margins, growth rates,
share prices, and customer or employee satisfaction ratings. Many
factors are involved in ensuring enterprise success. Organizations
cannot pursue only projects that have the best financial value. They
must also consider resource availability (including people,
equipment, and cash); risks that could affect success; and other
concerns, such as potential mergers, public relations, balancing
investments, and other factors that affect enterprise success.

Focusing on Enterprise Success

Project managers strive to make their projects successful and
naturally focus on doing whatever they can to meet the goals of
their particular projects. Likewise, program managers focus on
making their programs successful. Project portfolio managers and
other senior managers, however, must focus on how all of an
organization’s projects fit together to help the entire enterprise
achieve success. That might mean canceling or putting several
projects on hold, reassigning resources from one project to another,
suggesting changes in project leadership, or taking other actions that
might negatively affect individual projects or programs to help the
organization as a whole. For example, a university might have to
close a campus to provide quality services at other campuses.
Running any large organization is complex, as is project portfolio
management.

What Went Right?

Many companies have seen great returns on investment after
implementing basic ideas of project portfolio management. For
example, Jane Walton, the project portfolio manager for IT projects
at Schlumberger, saved the company $3 million in one year by
simply organizing the organization’s 120 IT projects into one
portfolio. Before then, all IT projects and their associated programs
were managed separately, and no one looked at them as a whole.
Manufacturing companies used project portfolio management in the
1960s, and Walton anticipated the need to justify investments in I'T
projects just as managers have to justify capital investment projects.
She found that 80% of the organization’s projects overlapped, and




14 separate projects were trying to accomplish the same thing. By
looking at all IT projects and programs together, Schlumberger
could make better strategic business decisions. The company
canceled several projects and merged others to reduce the newly

discovered redundancy.®

Leaders are turning to project portfolio management tools to
better capture, manage, prioritize, and align investments and
resources with the hopes of increasing the amount of business value
they can provide. Many vendors promise triple-digit returns on their
products. Is that possible? A 2009 study found that a
comprehensive project portfolio management tool “is likely to
provide an ROT of more than 250% 2L

Recall that project portfolio management focuses on strategic
issues while individual projects often focus on tactical issues.
Portfolios should be formed and continuously updated to help the
organization as a whole make better strategic decisions.
Organizations normally put all projects into one portfolio, but then
often break it down into more detailed sub-portfolios, often set up
by major departments or other categories. Several companies create
a separate portfolio for IT projects. It is often difficult to measure
the financial value of many IT projects, yet these projects are often
a large investment and have a strong effect on other business areas.
For example, if you have to update your financial system to meet
new government regulations, such as the 2002 Sarbanes-Oxley Act
(also known as SOX), where would it fit in your enterprise project
portfolio? (After several major corporate scandals, the Sarbanes-
Oxley Act was passed to help restore public confidence in the
financial reporting of publicly traded companies in the United
States. Companies have spent millions of dollars to be compliant
with this act.) You have to do it to stay in business, but you cannot
generate a positive return on investment from that particular project.




Best Practice

Many organizations rely on effective new product development
(NPD) to increase growth and profitability, yet according to Robert
Cooper of McMaster University and the New Product Development
Institute in Ontario, Canada, only one in seven product concepts
comes to fruition. Why is it that some companies, like Proctor &
Gamble, Johnson and Johnson, Hewlett Packard, and Sony are
consistently successful in NPD? Because they use a disciplined,
systematic approach to NPD projects based on best practices,
including focusing NPD on business strategy.

Cooper’s study compared companies that were the best at
performing NPD with those that were the worst. For example:

e 65.5% of best performing NPD companies align projects with
business strategy compared to 46% of companies performing
the worst.

® 65.5% of best performing NPD companies align their resource
breakdown to business strategy compared to only 8% of worst
performing companies do.

It’s easy for a company to say that its projects are aligned with
business strategy, but assigning its resources based on that strategy
1s a measurable action that produces results. Best performing NPD
companies are also more customer-focused in identifying new
product ideas and put a project manager in charge of their NPD
projects:

e 69% of best performing NPD companies identify customer
needs and problems based on customer input, while only 15%
of worst performing companies do.

e 80% of best performing companies have an identifiable NPD
project manager, while only 50% of worst performing

companies do.8

These best practices apply to all projects:
e Align projects and resources with business strategy.
e Focus on customer needs when identifying potential projects.



o _Assign project managers to lead the projects

Sample Approach for Creating a Project Portfolio

Figure 2-9 illustrates one approach for project portfolio
management in which there is one large portfolio for the entire
organization. Sections of the portfolio are then broken down to
improve the management of projects in each particular sector. For
example, Global Construction might have the main portfolio
categories shown in the left part of Figure 2-9 (marketing, materials,
IT, and HR (human resources)) and divide each of those categories
further to address their unique concerns. The right part of this
figure shows how the IT projects could be categorized in more
detail. For example, there are three basic IT project portfolio
categories:

1. Venture: Projects in this category would help transform the
business. For example, Global Construction might have an IT
project to provide Webcams and interactive Web-based
reporting on construction sites that would be easily accessible
by its customers and suppliers. This project could help
transform the business by developing more trusting
partnerships with customers and suppliers, who could know
exactly what is happening with their construction projects.

2. Growth: Projects in this category would help the company grow
in terms of revenue. For example, Global Construction might
have an IT project to provide information on its corporate Web
site in a new language, such as Chinese or Japanese. This
capability could help the company grow its business in those
countries.

3. Core: Projects in this category must be accomplished to run the
business. For example, an IT project to provide computers for
new employees would fall under this category.

Note that the core category of IT projects is labeled as
nondiscretionary costs. This means that the organization has no
choice in whether to fund these projects; it must fund them to stay
in business. Projects that fall under the venture or growth category



would be discretionary costs because the organization can use its
own discretion in deciding whether to fund them. Also note the
arrow in the center of Figure 2-9. This arrow indicates that the risks,
value, and timing of projects normally increase as you go from core
to growth to venture projects. However, some core projects can also
be high risk, have high value, and require good timing.

Overall project portfolio categories IT project portfolio categories

Venture:
Transform
the business

Mharketing . Discretionary
B costs
= Growth:
E Grow the
5 business W,
| F =
Materials = Core: 1
Run the ' Nondiscretionary

business | costs
J

Figure 2-9. Sample project portfolio approach (Schwalbe,
Information Technology Project Management, Sixth Edition,
2010)

Five Levels of Project Portfolio Management

As you can imagine, it takes time to understand and apply project
portfolio management. You can develop and manage a project
portfolio in many ways. Just as projects are unique, so are project
portfolios.

An organization can view project portfolio management as
having five levels, from simplest to most complex, as follows:

1. Put all of your projects in one list. Many organizations find
duplicate or unneeded projects after they identify all the
projects on which they are working.

2. Prioritize the projects in your list. It’s important to know which
projects are most important to an organization so that resources
can be applied accordingly.

3. Divide your projects into several categories based on types of
investment. Categorizing projects helps you see the big picture,
such as how many projects are supporting a growth strategy,



how many are helping to increase profit margins, how many
relate to marketing, and how many relate to materials.
Organizations can create as many categories as they need to
help understand and analyze how projects affect business needs
and goals.

. Automate the list. Managers can view project data in many
different ways by putting key information into a computerized
system. You can enter the project information in spreadsheet
software such as Excel. You might have headings for the
project name, project manager, project sponsor, business needs
addressed, start date, end date, budget, risk, priority, key
deliverables, and other items. You can also use more
sophisticated tools to help perform project portfolio
management, such as enterprise project management software,
as described in Chapter 1.

. Apply modern portfolio theory, including risk-return tools that
map project risks. Figure 2-10 provides a sample map to assist
in evaluating project risk versus return, or business value. Each
bubble represents a project, and the size of the bubble relates to
its approved budget (that is, the larger bubbles have larger
budgets). Notice that there are not and should not be projects in
the lower-right quadrant, which is the location of projects that
have low relative value and high risk.

As described in Chapter 1, many project portfolio management
software products are available on the market today to help
analyze portfolios. Consult references on portfolio theory and
project portfolio management software for more details on this
topic.
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Figure 2-10. Sample project portfolio risk map (Schwalbe,
Information Technology Project Management, Sixth Edition,
2010)

Figure 2-11 shows a humorous example of a portfolio
management chart listing various fruits, charting them based on
their taste and ease of eating. In this example, people would eat a lot
more seedless grapes, strawberries, blueberries and peaches and not
many grapefruit!




TRSTY

E

PrEFFRES

‘ A
DIFFICULT == LDt - EAS
° J ,#L'Es
POFEGRANATES BANANAS
9.
]
% TorATEES
GRAPERUIT ﬂ
LS /
UNTASTY

Figure 2-11. Deciding what fruit to eat (www.xkcd.com)

It is important for organizations to develop a fair, consistent, and
logical process for selecting projects, programs, and portfolios.
Studies show that one of the main reasons people quit their jobs is
because they feel they do not make a difference. After employees
understand how their work fits into the big picture, they can work
more effectively to help themselves and their entire organizations
succeed.

CASE WRAP-UP

Marie and her team summarized the inputs from the meeting and
discussed them with their CEO, Doug Milis, and other senior
managers. They felt people were nervous that the company might
not be doing well and that their jobs were in jeopardy. They
discussed options for how to proceed and decided that it was
important for the CEO to explain the importance of aligning
projects with business strategy. Doug and his staff put together a
memo and presentation to explain that the company was doing very
well, and that they had no intentions of either letting anyone go or
cutting major programs. On the contrary, they had far more projects



http://www.xkcd.com

to pursue than they possibly could, and they believed that using
project portfolio management would help them select and manage
projects better. After everyone heard this information, they were
much more open to working with Marie’s group to improve their

project, program, and portfolio management processes.



CHAPTER SUMMARY

An organization’s overall business strategy should guide the project
selection process and management of those projects. Many
organizations perform a SWOT analysis to help identify potential
projects based on their strengths, weaknesses, opportunities, and
threats.

The four-stage planning process helps organizations align their
projects with their business strategy. The four stages of this model,
from highest to lowest, are strategic planning, business area
analysis, project planning, and resource allocation.

Several methods are available for selecting projects. Financial
methods include calculating and analyzing the net present value,
return on investment, and payback period for projects. You can also
use a weighted scoring model; implement a balanced scorecard;
address problems, opportunities, and directives; and consider
project time frame and project priority to assist in project selection.

After determining what projects to pursue, it is important to
decide if projects should be grouped into programs. The main
criteria for program selection are the coordination and benefits
available by grouping projects together into a program.

There 1s no simple process for deciding how to create project
portfolios, but the goal of project portfolio management is to help
maximize business value to ensure enterprise success. There are five
levels of complexity for project portfolio management, ranging
from simply putting all projects in one list to applying portfolio
theory to analyze risks and returns of a project portfolio.



QUICK QUIZ
1. Which of the following is not part of a SWOT analysis?

A. strengths

B. weaknesses
C. opportunities
D. tactics

2. A large company continues to be successful by providing new
products and services for its market niche of brides. What is its
main competitive strategy?

A. cost leadership
B. quality

C. focus

D. customer service

3. The last step in the four-stage planning process for projects is

A. resource allocation
B. project planning

C. business area analysis
D. strategic planning

4. It 1s very important to start at the top of the four-stage planning
process pyramid to select projects that support the organization’s

A. vision
B. business strategy

C. financial position



D. culture

5. Which of the following statements is false concerning the
financial analysis of projects?

A. The higher the net present value the better.

B. A shorter payback period is better than a longer one.

C. The required rate of return is the discount rate that
results in an NPV of zero for the project.

D. ROI is the result of subtracting the project costs from the
benefits and then dividing by the costs.

6. A is a methodology that converts an
organization’s value drivers—such as customer service,

innovation, operational efficiency, and financial performance—
into a series of defined metrics.

A. balanced scorecard
B. weighted scoring model
C. net present value analysis

D. directive

7. Which of the following is not a major benefit of grouping
projects into programs?

A. increasing revenues
B. increasing authority
C. saving money

D. saving time

8. A college approved a project to provide discounts for faculty,
students, and staff to use the city’s new light-rail system. Under
what existing program might this project naturally fit?

A. academic enrichment program

B. fundraising program



C. entertainment program
D. transportation program

9. The goal of project portfolio management is to help maximize
business value to ensure

A. profit maximization

B. enterprise success

C. risk minimization

D. competitive advantage

10. Many organizations find duplicate or unneeded projects after
they perform which step in project portfolio management?

A. prioritizing the projects in their list

B. dividing the projects into several categories based on
type of investment

C. putting all projects in one list

D. applying modern portfolio theory, including risk-return
tools that map project risk

Quick Quiz Answers
1.D;2.C;3. A;4.B;5.C;6. A;7. A;8.D;9. B; 10. C
DISCUSSION QUESTIONS

1. Why is it important to align projects to business strategy? What
1s SWOT analysis? How can you use a mind map to create a
SWOT analysis and generate project ideas?

2. What are the stages called in the four-stage planning process for
project selection? How does following this process assist in
selecting projects that will provide the most benefit to
organizations?

3. How do you decide which projects to pursue using net present
value analysis? How do return on investment and payback
period relate to net present value?



4. What are three main benefits of grouping projects into
programs?

5. What are the five levels of project portfolio management?



EXERCISES

Note: These exercises can be done individually or in teams, in class,
as homework, or in a virtual environment. Students can either write
their results in a paper or prepare a short presentation to show their
results.

1. Perform a financial analysis for a project using the format
provided in Figure 2-5. Assume the projected costs and benefits
for this project are spread over four years as follows: Estimated
costs are $100,000 in Year 1 and $25,000 each year in Years 2,
3, and 4. (Hint: Just change the years in the template file from
0,1,2,3,and 4to 1, 2, 3, and 4. The discount factors will
automatically be recalculated.) Estimated benefits are $0 in Year
1 and $80,000 each year in Years 2, 3, and 4. Use an 8%
discount rate. Use the business case financials template
provided on the companion Web site to calculate and clearly
display the NPV, ROI, and year in which payback occurs. In
addition, write a paragraph explaining whether you would
recommend investing in this project based on your financial
analysis.

2. Create a weighted scoring model to determine which project to
select. Assume the criteria are cost, strategic value, risk, and
financials, with weights of 15%, 40%, 20%, and 25%,
respectively. Enter values for Project 1 as 90, 70, 85, and 50;
Project 2 as 75, 80, 90, and 70; and Project 3 as 80 for each
criterion. Use the weighted scoring model template provided on
the companion Web site to create the model, calculate the
weighted score, and graph the results.

3. Search the Internet to find a real example of how a company or
organization uses a structured process to aid in project,
program, and/or project portfolio selection. As an alternative,
document the process you followed to make a major decision
where you had multiple options, such as what college or
university to attend, what job to take, where to live, what car to



buy, and so on. Prepare a short paper or presentation
summarizing your findings.

. Search the Internet for software that helps organizations
perform strategic planning, project selection, or project
portfolio management. Summarize at least three different tools
and discuss whether or not you think these tools are good
investments in a one-to two-page paper. Cite your references.

. Watch two different videos about creating and using mind
maps, as described in the Video Highlights feature in this
chapter. You can find your own videos, or use the direct links
available from www.intropm.com under Student Resources,
Links, for this chapter. Summarize key points of the videos in a
short paper or presentation.

. Watch several of the video tutorials for using MindView
Business software from www.matchware.com/intropm. Create
your own mind map using this software for a project to plan
your dream vacation. Use your mind map to create a Gantt chart
with the same software. (You do not need to enter any
durations or dependences for the Gantt chart. You will learn
more about Gantt charts in Chapter 4.)



http://www.intropm.com
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TEAM PROJECTS

1. Find someone who has been involved in the project selection
process within an organization. Prepare several interview
questions, and then ask him or her the questions in person, via
the phone, or via the Internet. Be sure to ask if he or she uses
any of the project selection tools discussed in this chapter (for
example, ROI, weighted scoring models, balanced scorecards,
or other methods). Discuss the results with your team, and then
prepare a one-to two-page paper or prepare a short presentation
summarizing your findings.

2. Search the Internet to find two good examples of how
organizations group projects into programs and two examples
of how they create project portfolios. Write a one-to two-page
paper or prepare a short presentation summarizing your results,
being sure to cite your references.

3. Develop criteria that your class could use to help select what
projects to pursue for implementation by your class or another
group. For example, criteria might include benefits to the
organization, interest level of the sponsor, interest level of the
class, and fit with class skills and timing. Determine a weight
for each criterion, and then enter the criteria and weights into a
weighted scoring model, similar to that shown in Figure 2-7.
(You can use the template for a weighted scoring model
provided on the companion Web site.) Then review the list of
projects you prepared in Chapter 1, Team Project 3, and enter
scores for at least five of those projects. Calculate the weighted
score for each project. Write a one-to two-page paper or
prepare a short presentation summarizing your results.

4. As ateam, discuss other methods you could use to select class
projects. Be sure to review the other methods described in this
chapter (besides a weighted scoring model). Document your
analysis of each approach as it applies to this situation in a two-
to three-page paper or 10-minute presentation.



5. Using your college, university, or an organization your team is
familiar with, create a mind map of a SWOT analysis, including
at least three branches under each category. Also add sub-
branches with at least four potential project ideas. You can
create the mind map by hand, or try using software like
MindView (60-day free trial available at
www.matchware.com/intropm. You can watch video tutorials
to learn how to use the software, as described in the Video
Highlights feature in this chapter.
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KEY TERMS

balanced scorecard—A methodology that converts an
organization’s value drivers to a series of defined metrics.

cash flow—Benefits minus costs, or income minus expenses.
directives—The new requirements imposed by management,
government, or some external influence.

discretionary costs—costs that organizations have discretion in
deciding whether to fund them discount factor—A multiplier for
each year based on the discount rate and year.

discount rate—The rate used in discounting future cash flows.
internal rate of return (IRR)—The discount rate that results in an
NPV of zero for a project.

mind mapping—A technique that uses branches radiating out from
a core idea to structure thoughts and ideas.

net present value (NPV) analysis—A method of calculating the
expected net monetary gain or loss from a project by discounting all
expected future cash inflows and outflows to the present point in
time.

nondiscretionary costs——costs that organizations must fund to stay
in business opportunity cost of capital—The return available by
investing the capital elsewhere.

payback period—The amount of time it will take to recoup, in the
form of net cash inflows, the total dollars invested in a project.
required rate of return—The minimum acceptable rate of return
on an investment.

return on investment (ROI)—(Benefits minus costs) divided by
costs.

strategic planning—The process of determining long-term
objectives by analyzing the strengths and weaknesses of an
organization, studying opportunities and threats in the business
environment, predicting future trends, and projecting the need for
new products and services.

SWOT analysis—Analyzing Strengths, Weaknesses, Opportunities,
and Threats.




weighted scoring model—A technique that provides a systematic
process for basing project selection on numerous criteria.



Chapter 3

Initiating Projects




LEARNING OBJECTIVES

After reading this chapter, you will be able to:

Describe the five project management process groups, map
them to the project management knowledge areas, discuss other
project management methodologies and why organizations
often develop their own, and understand the importance of top
management commitment and organizational standards in
project management

Discuss the initiating process used by Global Construction, Inc.,
including preinitiating tasks, breaking large projects down into
smaller projects, and initiating tasks

Prepare a business case to justify the need for a project

Identify project stakeholders and perform a stakeholder
analysis

Create a project charter to formally initiate a project

Describe the importance of holding a good project kickoff
meeting




OPENING CASE

Marie Scott worked with other managers at Global Construction,
Inc. to decide what projects their firm should undertake to meet
business needs. Construction is a low-margin, very competitive
industry, and productivity improvements are crucial to improving
shareholder returns. After participating in several strategic planning
and project selection workshops, one of the opportunities the
company decided to pursue was just-in-time training. Several
managers pointed out that Global Construction was spending more
than the industry average on training its employees, especially in its
sales, purchasing, engineering, and information technology
departments, yet productivity for those workers had not improved
much in recent years. They also knew that they needed to transfer
knowledge from many of their retiring workers to their younger
workers. Global Construction, Inc. still offered most courses during
work hours using an instructorled format, and the course topics had
not changed in years.

Several managers knew that their competitors had successfully
implemented just-in-time training programs so that their workers
could get the type of training they needed when they needed it. For
example, much of the training was provided over the Internet, so
employees could access it anytime, anywhere. Employees were also
able to ask questions of instructors as well as experts within the
company at any time via the Internet to help them perform specific
job duties. In addition, experts documented important knowledge
and let other workers share their suggestions. Management believed
that Global Construction could reduce training costs and improve
productivity by successfully implementing a project to provide just-
in-time training on key topics and promote a more collaborative
working environment.

Mike Sundby, the vice president of human resources, was the
project’s champion. After successfully completing a Phase I Just-In-
Time Training study to decide how they should proceed with the
overall project, Mike and his directors selected Kristin Maur to lead



Phase II of the project. Kristin suggested partnering with an outside
firm to help with some of the project’s technical aspects. Mike
asked Kristin to start forming her project team and to prepare
important initiating documents, including a detailed business case, a
stakeholder register and management strategy, and a project charter
for the project. He was also looking forward to participating in the
official kickoff meeting

PROJECT MANAGEMENT PROCESS GROUPS

Recall from Chapter 1 that project management consists of ten
project management knowledge areas: project integration, scope,
time, cost, quality, human resource, communications, risk,
procurement, and stakeholder management. Another important
concept to understand is that projects involve five project
management process groups: initiating, planning, executing,
monitoring and controlling, and closing. Applying these process
groups in a consistent, structured fashion increases the chance of
project success. This chapter briefly describes each project
management process group and then describes the initiating process
in detail through a case study based on Global Construction’s Just-
In-Time Training project. Subsequent chapters describe the other
process groups and apply them to the same project.

Project management process groups progress from initiating
activities to planning activities, executing activities, monitoring and
controlling activities, and closing activities. A process is a series of
actions directed toward a particular result. All projects use the five
process groups as outlined in the following list:

o Initiating processes include actions to define and authorize
new projects and project phases. A project charter and a kickoff
meeting are often used during initiation. This chapter will
describe initiating processes in detail.

¢ Planning processes include devising and maintaining a
workable scheme to ensure that the project meets its scope,
time, and cost goals as well as organizational needs. There are
often many different plans to address various project needs as
they relate to each knowledge area. For example, as part of



project scope management for the Just-In-Time Training
project, the project team will develop a scope statement to plan
the work that needs to be done to develop and provide the
products and services produced as part of the project. As part
of project time management, the project team will create a
detailed schedule that lets everyone know when specific work
will start and end. As part of procurement management, the
project team will plan for work that will be done by external
organizations to support the project. Chapters 4 and 5 describe
the planning processes in detail.

Executing processes include coordinating people and other
resources to carry out the project plans and produce the
deliverables of the project or phase. A deliverable is a product
or service produced or provided as part of a project. For
example, a project to construct a new office building would
include deliverables such as blueprints, cost estimates, progress
reports, the building structure, windows, plumbing, and
flooring. The Just-In-Time Training project would include
deliverables such as a training needs survey, training materials,
and classes. Chapter 6 describes executing processes in detail.

Monitoring and controlling processes measure progress
toward achieving project goals, monitor deviation from plans,
and take corrective action to match progress with plans and
customer expectations. For example, the main objective of the
Just-In-Time Training project is to provide training to help
employees be more productive. If the first training course does
not improve productivity or meet other customer expectations,
the project team should take corrective action to deliver more
suitable training courses. As another example, if the project
team continues to miss deadlines in the schedule for the Just-
In-Time Training project, the project manager should lead the
team in taking corrective action, such as developing a more
realistic schedule or securing additional resources to help meet
deadlines. Chapter 7 describes monitoring and controlling
processes in detail.



e Closing processes include formalizing acceptance of the
project or phase and bringing it to an orderly end.
Administrative activities are often involved in this process
group, such as archiving project files, closing out contracts,
documenting lessons learned, and receiving formal acceptance
of the deliverables. It is also important to plan for a smooth
transition of the results of the project to the responsible
operational group. For example, after the Just-In-Time Training
project is completed, the training department will need to
schedule and provide courses developed as part of the project.
The planning for this transition should be done as part of the
closing process group. Chapter 8 describes closing processes in
detail.

The process groups are not isolated events. For example, project
managers must perform monitoring and controlling processes
throughout the project’s life span. The level of activity and length of
each process group varies for every project. Normally, executing
processes require the most resources and time, followed by
planning processes. Initiating and closing processes are usually the
shortest (at the beginning and end of a project or phase,
respectively), and they require the least amount of resources and
time. However, every project is unique, so there can be exceptions.

Many people ask for guidelines on how much time to spend in
each process group. In his 2006 book, Alpha Project Managers:
What the Top 2% Know That Everyone Else Does Not, Andy
Crowe collected data from 860 project managers in various
companies and industries in the United States. He found that the
best or “alpha” project managers spent more time on every process
group than their counterparts except for execution, as follows:

e Initiating: 2% vs. 1%

e Planning: 21% vs. 11%

e Executing: 69% vs. 82%
e Controlling: 5% vs. 4%



e Closing: 3% vs. 2%?

This breakdown suggests that the most time should be spent on
executing, followed by planning. Note the importance of spending a
fair amount of time on planning, which should lead to less time
spent on execution and therefore lower overall project costs.

The process groups apply to entire projects as well as to project
phases. A phase is a distinct stage in project development, and most
projects have distinct phases. For example, the Just-In-Time
Training project includes phases called study or feasibility, course
design and development, course administration, and course
evaluation. In this case, the study or feasibility phase was done as a
separate project. The other phases were done in a second, larger
project. To ensure that they continue to meet current organizational
needs, projects should pass successfully through each phase before
continuing.

Mapping the Process Groups to the Knowledge Areas

You can map the process groups into the ten project management
knowledge areas. For example, project integration management
includes the following processes:

e Develop project charter (during the initiating process group).

e Develop project management plan (during the planning process
group).

¢ Direct and manage project work (during the executing process
group).

e Monitor and control project work and perform integrated
change control (during the monitoring and controlling process
group).

¢ Close project or phase (during the closing process group).

Based on the PMBOK® Guide, Fifth Edition, there are 47 total
processes in project management. Figure 3-1 provides a big-picture
view of the relationships among these processes, the process group
in which they are typically completed, and the knowledge areas into



which they fit.

This chapter describes in detail the processes followed and the
outputs produced while initiating the Just-In-Time Training project.

The PMBOK® Guide, Fifth Edition, suggests that the main outputs
of initiating include a stakeholder register, stakeholder management
strategy, and a project charter. In addition to these three outputs,
this chapter also includes a kickoff meeting as an initiating output as
well as some outputs produced during a preinitiating process.

You can access templates to help create many of the documents
created in project management on the companion Web site for this
text, as summarized in Appendix C. A template is a file with a
preset format that serves as a starting point for creating various
documents so that the format and structure do not have to be
recreated. A template can also ensure that critical information is not
left out or overlooked. The remaining chapters of this text follow a
similar format to describe the processes and outputs used for the
Just-In-Time Training project for planning, executing, monitoring
and controlling, and closing. To help you visualize outputs for each
process group, Figure 3-2, shown later in the chapter, summarizes
the outputs for the initiating process group. Similar figures or tables
are provided in the following chapters as well.
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Figure 3-1. Project management process groups and
knowledge areas mapping

Several organizations use PMI’s information as a foundation for
developing their own project management methodologies, as
described in the next section. Notice in Figure 3-1 that the majority
of project management processes occur as part of the planning
process group. Because each project is unique, project teams are
always trying to do something that has not been done before. To



succeed at unique and new activities, project teams must do a fair
amount of planning. Recall, however, that the most time and money
is normally spent on executing because that is where the project’s
products and/or services (for example, the buildings for a
construction project, the training courses for a training project, and
so on) are produced. It is good practice for organizations to
determine how project management will work best in their own
organizations.

Developing a Project Management Methodology

Some organizations spend a great deal of time and money on
training efforts for general project management skills, but after the
training, a project manager might still not know how to tailor their
project management skills to the organization’s particular needs.
Because of this problem, some organizations develop their own
internal project management methodologies. The PMBOK® Guide
is a standard that describes best practices for what should be done
to manage a project. A methodology describes Zow things should
be done.

Besides using the PMBOK® Guide as a basis for a project
management methodology, many organizations use others, such as
the following:

e Projects IN Controlled Environments (PRINCE2): Originally
developed for information technology projects, PRINCE2 was
released in 1996 as a generic project management methodology
by the U.K. Office of Government Commerce (OCQG). It is the
defacto standard in the U.K. and is used in over 50 countries.
(See www.prince2.com for more information.) PRINCE2
defines 45 separate sub-processes and organizes these into eight
process groups as follows:

1. Starting Up a Project
2. Planning
3. Initiating a Project

4. Directing a Project


http://www.prince2.com

5. Controlling a Stage

6. Managing Product Delivery
7. Managing Stage Boundaries
8. Closing a Project

o Agile: Many software development projects use agile methods,
meaning they use an iterative workflow and incremental
delivery of software in short iterations. Popular agile
approaches include extreme programming, Scrum, feature
driven development, and lean software development. See Web
sites like www.agilealliance.org for more information.
Additional references are also included on www.intropm.com.
In 2011, PMI introduced a new certification called Agile
Certified Practitioner (ACP) to address the growing interest in
agile project management.

¢ Rational Unified Process (RUP) framework: RUP is an
iterative software development process that focuses on team
productivity and delivers software best practices to all team
members. According to RUP expert Bill Cottrell, “RUP
embodies industry-standard management and technical methods
and techniques to provide a software engineering process
particularly suited to creating and maintaining component-

based software system solutions.”? Cottrell explains how you
can tailor RUP to include the PMBOK process groups, because
several customers asked for that capability. There are several
other project management methodologies specifically for
software development projects such as Joint Application
Development (JAD) and Rapid Application Development (RAD
See Web sites like www.ibm.com/software/awdtools/rup for
more information.

e Six Sigma: Many organizations have projects underway that use
Six Sigma methodologies. The work of many project quality
experts contributed to the development of today’s Six Sigma
principles. In their book, The Six Sigma Way, authors Peter
Pande, Robert Neuman, and Roland Cavanagh define Six
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Sigma as “a comprehensive and flexible system for achieving,
sustaining and maximizing business success. Six Sigma 1s
uniquely driven by close understanding of customer needs,
disciplined use of facts, data, and statistical analysis, and
diligent attention to managing, improving, and reinventing

business processes.”? Six Sigma’s target for perfection is the
achievement of no more than 3.4 defects, errors, or mistakes
per million opportunities. The two main methodologies used on
Six Sigma projects: DMAIC (Define, Measure, Analyze,
Improve, and Control) is used to improve an existing business
process, and DMADYV (Define, Measure, Analyze, Design, and
Verity) is used to create new product or process designs to
achieve predictable, defect-free performance. (See Web sites
like www.isixsigma.com for more information.)

Many organizations tailor a standard or methodology to meet

their unique needs. For example, if organizations use the PMBOK®
Guide as the basis for their project management methodology, they
still have to do a fair amount of work to adapt it to their work
environment.

For example, the PMBOK® Guide, F ifth Edition lists what

information a project charter, as described later in this chapter,
should address:

Project purpose or justification

Measureable project objectives and related success criteria
Highlevel requirements

Highlevel project description

Highlevel risks

Summary milestone schedule

Summary budget

Stakeholder list

Project approval requirements


http://www.isixsigma.com

e Assigned project manager, responsibility, and authority level

e Name and authority of the sponsor or other person(s)
authorizing the project charter

However, the PMBOK® Guide does not provide information on
how the previously listed project charter requirements should be
created, when, or by whom. Also, many organizations prefer that
project charters be fairly short documents. They might create
separate documents with project justification information or
approval requirements, if those are lengthy documents. Successful
organizations have found that they need to develop and follow a
customized, formal project management methodology that describes
not only what needs to be done, but also how it should be done in
their organizations. They also must involve key stakeholders and
ensure that projects are aligned with organizational needs.

Part of creating and following a project management
methodology includes the creation and use of templates. Companies
that excel in project management know that it does not make sense
to reinvent the wheel by having every project manager decide how
to create standard documents, such as project charters and business
cases. They also know that top management commitment and
organizational standards are crucial for project success.

What Went Right?

William Ibbs and Justin Reginato completed a five-year study to
help quantify the value of project management. Among their
findings are the following points:

e Organizations with more mature project management practices
have better project performance, which result in projects being
completed on time and within budget much more often than
most projects.

e Project management maturity is strongly correlated with more
predictable project schedule and cost performance.

¢ Organizations that follow good project management
methodologies have lower direct costs of project management

(6-7 percent) than those that do not (11-20 percent).%



Several experts have warned against cutting back on project and
portfolio management during tough economic times. ‘“Portfolio
management can help focus on the projects that are most profitable,
while project management can help you execute those projects more
efficiently. For example, According to David Muntz, CIO at Baylor
Health Care System, “Making informed decisions about which
projects to work on is critical at a time when Baylor Health is being

especiaﬂy ﬁscally pmdent »3

The Importance of Top Management Commitment

Without top management commitment, many projects will fail.
Some projects have a senior manager called a champion who acts
as a key proponent for a project. Projects are part of the larger
organizational environment, and many factors that might affect a
project are out of the project manager’s control. Top management
commitment is crucial for the following reasons:

e Project managers need adequate resources. The best way to hurt
a project is to withhold the required money, human resources,
and/or visibility for the project. If project managers have top
management commitment, they will also have adequate
resources and be able to focus on completing their specific
projects.

e Project managers often require approval for unique project
needs in a timely manner. For example, a project team might
encounter unexpected issues and need additional resources
halfway through the project, or the project manager might need
to offer special pay and benefits to attract and retain key project
personnel. With top management commitment, project
managers can meet these specific needs in a timely manner.

e Project managers must have cooperation from people in other
parts of the organization. Because most projects cut across
functional areas, top management must help project managers
deal with the political issues that often arise in these types of
situations. If certain functional managers are not responding to
project managers’ requests for necessary information, top



management must step in to encourage the functional managers
to cooperate.

¢ Project managers often need someone to mentor them to
improve their leadership skills. Many project managers come
from technical positions and are inexperienced as leaders.
Senior managers should take the time to pass on advice on how
to be good leaders. They should encourage new project
managers to take classes to develop leadership skills and
allocate the time and funds for them to do so.

The Need for Organizational Standards

Another deficiency in most organizations is the lack of standards or
guidelines to follow that could help in performing project
management functions. These standards or guidelines might be as
simple as providing standard forms or templates for common
project documents, examples of good project documentation, or
guidelines on how the project manager should perform certain
activities, such as holding a kickoff meeting or providing status
information. Providing status information might seem like common
sense to senior managers, but many new project managers have
never given a project status report and are not used to
communicating with a wide variety of project stakeholders. Top
management must support the development of these standards and
guidelines and encourage or even enforce their use.

Some organizations invest heavily in project management by
creating a project management office or center of excellence. A
project management office (PMO) is an organizational entity
created to assist project managers in achieving project goals. Some
organizations develop career paths for project managers. Some
require that all project managers have some type of project
management certification and that all employees have some type of
project management training. The implementation of all of these
standards demonstrates an organization’s commitment to project
management and helps ensure project success.

A 2010 study found that 84% of U.S. companies have PMOs,



growing significantly from prior surveys, as shown in Figure 3-2.
For large organizations, 91% have PMOs, while only 48% of small
organizations do. There are different ways to structure a PMO, and
they can have various roles and responsibilities. PM Solutions
identified three key factors that are playing major roles in the
growth of PMOs:

1. The growing strategic value of the PMO
2. The increased role of the PMO in training

3. The ever-present challenge of resource management®

FIGURE 3-2 Growth in the number of project management offices
(Source: PM Solutions, “The State of the PMO 2010” (2010))

Below are possible goals of a PMO:

e Collect, organize, and integrate project data for the entire
organization

e Research, develop, and share best practices in project
management

e Develop and maintain templates, tools, standards, and
methodologies

e Develop or coordinate training in various project management
topics

e Develop and provide a formal career path for project managers
e Provide project management consulting services

e Provide a structure to house project managers while they are
acting in those roles or are between projects

Many people learn best by example. The following section
describes an example of how Global Construction applied initiating
processes to the Just-In-Time Training project. It uses some of the

ideas from the PMBOK® Guide and additional ideas to meet the
unique needs of this project and organization. Several templates
illustrate how project teams prepare various project management
documents. You can download these templates from the companion
Web site for this text.






Best Practice

It is very important to follow best practices while initiating projects,
especially to avoid major scope problems. Senior management must
take an active role in following these best practices:

e Keep the scope realistic. Don’t make projects so large that they
can’t be completed. Break large projects down into a series of
smaller ones.

e Involve users from the start. Assign key users to the project
team, invite them to important meetings, and require their
signatures on key documents. Assign a manager from the
operations group most affected by the project as the project
manager. Also assign a champion to help promote the project.

o Use off-the-shelf hardware and software whenever possible.
Many people enjoy using the latest and greatest technology, but
business needs, not technology trends, must take priority.

e Follow good project management processes. As described in
this chapter and others, there are several standards and
methodologies for managing projects. Senior managers should
define them and enforce their use as appropriate on their
projects

PREINITIATING AND INITIATING GLOBAL
CONSTRUCTION’S JUST-IN-TIME TRAINING PROJECT

Figure 3-2 illustrates the process that Global Construction will
follow for starting the Just-In-Time Training project. Notice that
several processes are completed before the project initiation starts.
First, the project is approved through a formal project selection
process and is given the go-ahead. Second, senior managers
perform several activities as part of preinitiating, as described in the
following section. Finally, initiating begins as the project manager
works with the team and other stakeholders to identify and
understand project stakeholders, create the project charter, and hold
a kickoff meeting.
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Senior management work together to: Project managers lead efforts to:

* Determine scope, time, and cost * ldentify and understand
constraints project stakeholders

*  ldentify the project sponsor * Create the project charter

* Select the project manager ¢ Hold a kick-off meeting

* Develop a business case for the project
* Review processes/ expectations

* Determine if the project should be divided
into two or more smaller projects

Figure 3-3. Initiating process summary

PREINITIATING PROCESSES AND OUTPUTS

It 1s good practice to lay the groundwork for a project before it
officially starts. After a project is approved, senior managers should
meet to:

¢ Determine the scope, time, and cost constraints for the project
¢ [dentify the project sponsor

¢ Select the project manager

e Develop a business case for the project, if required

e Meet with the project manager to review the process and
expectations for managing the project

¢ Determine if the project should be divided into two or more
smaller projects

The first three activities seem obvious. Of course you need to
determine project constraints and decide who will sponsor and
manage the project. Many projects require a formal business case
before investing a significant amount of money in a project, as



described later in this section. But why is it necessary to perform
these last two tasks? Many organizations have organizational
processes and procedures in place for managing projects. It is very
important for project managers to understand them as well as the
expectations for the project. For example, will there be formal
management reviews for the project, and if so, how often will they
be held? Are there any regulations, standards, or guidelines related
to the project? Is there historical information or are there reports on
lessons learned from past projects that might apply to this project?
Senior managers should also share their wisdom with project
managers to get the project off to a good start. For example, they
might recommend key people who would be good team members
for the project or offer suggestions based on past experiences.

Many people know from experience that it is easier to
successfully complete a small project than a large one. It often
makes sense to break large projects down into two or more smaller
projects. For Global Construction’s Just-In-Time Training project,
senior management decided to use this approach. They knew that
when scope, time, and cost goals for a large project were unclear, it
would help to have a Phase I project to clarify the situation. For a
large training project, there is often a study project done first before
investing in a larger project.

Lucy Camarena, training director, would sponsor the study
project, called the Just-In-Time Training Phase I project. Mike
Sundby, the vice president of human resources, would act as the
project champion. Lucy assigned one of her senior staff members,
Ron Ryan, to manage the project. The scope, time, and cost goals
and a summary of the approach and assumptions are provided in

Figure 3-4.




Scope Goals

Investigate and document the training taken in the last two
years by all internal employees.

Determine what courses were taken, the cost of all training, the
process for approving/assigning training, and the evaluation of
the training by participants, if available.

Survey employees to get their input on what training they
believe they’ll need in the next two years, how they’d like to
take the training (i.e., instructorled inhouse, instructorled
through a local college, university, or training company, Web-
based, CD/ROM, etc.). Also hold focus groups to determine
training needs.

Recommend how to provide the most valuable training for
Global Construction employees in the next two years.

Determine the scope, time, and cost goals for the development
and implementation of the Just-In-Time Training Phase II
project.

Time Goals: Three months

Cost Goals: $50,000

Approach/Assumptions

All of the costs would be for internal labor.

All managers and employees would receive information about
this study project.

A response rate of 30% would be acceptable for the survey.

The project team would do extensive research to back up their
recommendations.

The team would also provide detailed monthly reports and
presentations to a steering committee.

The final deliverables would include a one-hour final
presentation and a comprehensive project report documenting



all of the information and recommendations.

Figure 3-4. Summary information for Just-In-Time Training
Phase I project

Senior managers were satisfied with the results of the Phase 1
project, but they realized that they did not want someone from the
HR department to lead the Phase II project. Instead, they wanted a
manager from one of their key operating divisions—such as sales,
engineering, or purchasing—to lead the project. It was important to
have buy-in for this new training program from the operating
groups, and a strong project manager from one of those areas
would likely have more respect and influence than one from HR.
Someone from operations would also know firsthand what type of
training people in operations would need. HR posted the position
internally, and a selection committee decided that Kristin Maur, a
former purchasing specialist and now a sales manager, was the best
person to lead the Just-In-Time Training Phase II project.

As mentioned earlier, senior managers at Global Construction
knew that it was good practice to have experienced managers from
operations lead projects that were critical to the operational areas.
They also knew that they needed support from several senior
managers in the operating divisions as well as other areas, such as
IT. So they asked key managers from several divisions to be on a
project steering committee to oversee the project. As its name
implies, a project steering committee steers a project in the right
direction by overseeing it and providing guidance to the project
manager. The people on the steering committee are important
stakeholders on the project.

A key document often produced during the preinitiation phase
of project is a business case. As the name implies, a business case
1s a document that provides financial justification for investing in a
project. Some organizations list different project management
requirements based on the value of a project. For example, a project
estimated to cost less than $50,000 might not require a business
case. A project estimated to cost more than $1 million might need an
extensive business case signed off by the Chief Financial Officer.



Successful organizations initiate projects to meet business needs,
and a common business need is to spend money wisely. As
described in the opening case, Global Construction believed they
could reduce training costs and improve productivity by
successfully implementing a project to provide just-in-time training
on key business activities. The Phase I project provided a wealth of
information to help write a business case for the Phase II project.
Kristin and Lucy reviewed this information carefully and worked
together to create the business case. They also had one of the
company’s financial managers review the information for accuracy.

Contents of a Business Case

Like most project documents, the contents of a business case will
vary to meet individual project needs. Typical information included
in a business case includes the following:

¢ Introduction/Background

¢ Business Objective

e Current Situation and Problem/Opportunity Statement
o Critical Assumptions and Constraints

¢ Analysis of Options and Recommendations

¢ Preliminary Project Requirements

e Budget Estimate and Financial Analysis

e Schedule Estimate

e Potential Risks

e Exhibits

Because this project is relatively small and 1s for an internal
sponsor, the business case is not as long as many other business
cases. The following section shows the initial business case for the
Just-In-Time Training project.

Sample Business Case

Kristin reviewed all of the information created from the Phase |



project and drafted a business case. She reviewed it with her
sponsor, Lucy (the training director) and had Peter from finance
review the financial section. Peter told Kristin to be very
conservative by not including any benefit projections that were
based on productivity improvements. She still estimated that the
project would have a 27 percent discounted ROI and payback in the
second year after implementation (which is denoted as year 3 in
Exhibit A in the Sample business case) after implementing the new
training program. The resulting business case, including a detailed
financial analysis, is provided in Figure 3-5.




Business Case

1.0 Introduction/ Background

Global Construction employs 10,000 fulltime employees in ten
different counties and fifteen states in the United States. They spend
an average of $1,000 per employee for training (not including
tuition reimbursement), which is higher than the industry average.
However, the productivity of workers, especially in the sales,
purchasing, engineering, and information technology departments
has not improved much in recent years. In the fast-paced, ever-
changing construction market, training employees about new
products, new technologies, and soft skills across a globally
dispersed company with different populations is a challenge. By
redesigning training, Global Construction can reduce training costs
and improve productivity.




2.0 Business Objective

Global Construction’s strategic goals include continuing growth and
profitability. They must have a highly skilled workforce to continue
to compete in a global environment. Current training programs,
however, are expensive and outdated. They can reduce costs by
providing more targeted and timely training to their employees and
by taking advantage of new technologies and business partnerships.
Global Construction can also increase profits by improving
productivity, especially by improving supplier management and
negotiation skills.

3.0 Current Situation and Problem/Opportunity Statement
Global Construction has not updated its training approach or course
offerings in the past five years. Most training is provided on-site
during business hours and uses a traditional instructorled approach
with little or no technology involved. Department managers often
request slots for various courses, but then they send whoever is
available to the course since the department has already paid for it.
Therefore, there is often a mismatch between skills needed by
employees and the skills taught in a course. The current training is
expensive and ineffective. Many employees would like training in
key subjects that are currently not provided and that would use
more modern approaches and technologies. If the training is directly
related to their jobs or interests, employees are willing to take it on
their own time, if needed. Survey results indicated that employees
are most in need of training in supplier management, negotiating
skills, project management, Six Sigma (a quality management
methodology) and software applications (i.e., spreadsheet and Web
development tools).




4.0 Critical Assumptions and
Constraints

This project requires strong participation and cooperation from a
wide variety of people. A project steering committee will be formed
to provide close oversight and guidance. Some of the requested
training will be outsourced, as will development of unique courses.
The project will include investigating and taking advantage of new
training technologies, such as multimedia and Web-based courses
that workers could take on their own time. Employees will also be
able to contact instructors and internal experts via the Internet for
guidance in performing current work tasks as part of this project.

5.0 Analysis of Options and Recommendation

There are three options for addressing this opportunity:

1. Do nothing. The business 1s doing well, Global Construction can
continue to conduct training as they have done in the past.

2. Instead of providing any internal training, give each employee up
to $1,000 to spend on outside training as approved by his/her
supervisor. Require employees to stay with the company for one
year after using training funds or return the money.

3. Design and implement a new training program as part of this
project.

Based on the financial analysis and discussions with key
stakeholders, option 3 is the best option.




6.0 Preliminary Project Requirements

The main requirements of this project include the following:

1. Based on survey results, the only current training that does not
need to change is the Six Sigma training. No changes will be made
in that area. The tuition reimbursement program will continue as is.
2. Training for improving supplier management and negotiating
skills, especially international negotiations, have the highest priority
since they are most important to the business today and in the next
few years. Internal staff will work with outside firms to develop a
customized approach to this training that takes advantage of internal
experts and new technologies.

3. Demand is also high for training in project management and
software applications. The project team will analyze several
approaches for this training, including inhouse courses, courses
offered by local colleges/universities, and computer-based/online
courses. They will develop and implement the best combination of
approaches for these courses.

4. The project will include updating the corporate Intranet site to
explain the new training program, to allow employees to sign up for
and evaluate courses, and to track training demand and expenses.

5. The project team will develop an approach for measuring the
effect of training on productivity on an annual basis.

7.0 Budget Estimate and Financial Analysis

A preliminary estimate of costs for the entire project is $1,000,000.
Half of the cost is for internal labor, $250,000 is for outsourced
labor, and $250,000 is for outsourced training programs. These are
preliminary estimates that will be revised, as more details become
known. Projected benefits are estimated very conservatively. Since
the average amount spent on training last year was
$1,000/employee, only a 10% or $100/employee reduction was
assumed, and no benefits are included for improved productivity.
Exhibit A summarizes the projected costs and benefits and shows
the estimated net present value (NPV), return on investment (ROI),
and the year in which payback occurs. It also lists assumptions



made in performing this preliminary financial analysis. All of the
financial estimates are very encouraging. The estimated payback i1s
in the second year after implementing the new training program.
The NPV is $505,795, and the discounted ROI based on a three-year
implementation is 27 percent.




8.0 Schedule Estimate

The sponsor would like to see the entire project completed within
one year. Courses will be provided as soon as they are available.
The impact of training on productivity will be assessed one year
after training is completed and annually thereafter.

9.0 Potential Risks There are several risks involved

There are several risks involved with this project. The foremost risk
is a lack of interest in the new training program. Employee inputs
are crucial for developing the improving training and realizing its
potential benefits on improving productivity. There are some
technical risks in developing courses using advanced technologies.
There are also risks related to outsourcing much of the labor and
actual course materials/instruction. The main business risk is
investing the time and money into this project and not realizing the
projected benefits.

10.0 Exihibits Exhibit A: Financial Analysis

Discount rate 8%
Agsume the project s completed in Year 1
Yoar

1 2 3 4 Total
Costs 1,000, 000 400,000 400,000 400,000
Discount facior 0.93 .86 0,74 0,74
Discounted costs 925,926 342 936 317,533 204,012 | 1,880,406
Banefits % 1,000,000 | 1,000,000 | 1.000.000
Discount factor (rounded to lwo decimal places ) 0.893 .86 0.79 0.74
Discounted benofits - 860,000 790,000 740,000 | 2 390,000
Discounted benefits - cosls {025,026} 517064 472 467 445088 509,504 — NPY
Cumulative benelils - costs (925, 926) (406.861) 63, 606 509,504
ROl = %

Payback In Year 3

Assumptions

Costs br the project are based on the following:
Intermal labor costs: S500,000
Outsowced labor costs: 3250, 000
Ousourced training progrmms: $250,000
After implemantalion, maintenance costs ae eslimated at 40% of tolal dewslapmant cost
Banefits am astimated hased on the following:
5100/'amployoelyear X 10,000 employ ees
Mo benafits are included bbr increased productivity

Figure 3-5. Sample business case

Now that important preinitiating activities were completed,
Kristin Maur was ready to tackle important processes to initiate the
Just-In-Time Training project.

INITIATING PROCESSES AND OUTPUTS




The main processes normally involved in project initiation include:
e Identifying project stakeholders
e Creating the project charter

e Holding a kickoff meeting

Key outputs of initiating, as described in the PMBOK® Guide,
Fifth Edition, include a stakeholder register and project charter as

shown in Figure 3-6. Even though it is not part of the PMBOK®
Guide, Kristin’s company also requires a formal kickoff meeting as
part of the initiating process group. The following sections of this
chapter describe each of these outputs in detail for the larger Just-
In-Time Training Phase II project, hereafter referred to as the Just-
In-Time Training project.

Knowledge area Initiating process Outputs

Project integration Develop project charter | Project charter
management

Project stakeholder | Idenufy stakeholders Stakeholder register
management

Figure 3-6. Initiating processes and outputs

Identifying Stakeholders

Recall from Chapter 1 that project stakeholders are the people
involved in or affected by project activities. The PMBOK® Guide,
Fifth Edition, expands on this definition as follows: “Project
stakeholders are individuals, groups, or organizations who may
affect, be affected by, or perceive themselves to be affected by a
decision, activity, or outcome of a project.” Stakeholders can be
internal to the organization or external.

¢ Internal project stakeholders generally include the project
sponsor, project team, support staff, and internal customers for
the project. Other internal stakeholders include top
management, other functional managers, and other project
managers. Because organizations have limited resources,
projects affect top management, other functional managers, and



other project managers by using some of the organization’s
limited resources.

e External project stakeholders include the project’s customers (if
they are external to the organization), competitors, suppliers,
and other external groups that are potentially involved in or
affected by the project, such as government officials and
concerned citizens.

How does a project manager identify key project stakeholders
and find out more about them? The best way is by asking around.
There might be formal organizational charts or biographies that can
provide some information, but the main goal is to help project
managers manage relationships with key stakeholders. Talking to
other people who have worked with those stakeholders usually
provides the best information. For example, in this case, Kristin
Maur knew who some of the key stakeholders were but did not
know any of them well. It did not take her long, however, to get the
information she needed.

Because the purpose of project management is to meet project
requirements and satisfy stakeholders, it is critical that project
managers take adequate time to identify, understand, and manage
relationships with all project stakeholders. As discussed in Chapter
1, PMI created a new knowledge area, project stakeholder
management, to emphasize this area. The main initiating output for
this knowledge area is a stakeholder register, and a key technique
for understanding stakeholders is a stakeholder analysis.

Sample Stakeholder Register and Stakeholder Analysis

A stakeholder register is a document that includes details related
to the identified project stakeholders. It can take various forms and
include the following information:

¢ Identification information: The stakeholders’ names, positions,
locations, roles in the project, and contact information

e Assessment information: The stakeholders’ major requirements
and expectations, potential influences, phases of the project



where there is the most interest

e Stakeholder classification: Internal/external, supporter/resistor,
etc.

Figure 3-7 provides an example of a part of the stakeholder
register for Kristin’s project. Notice that it includes only basic
stakeholder information, such as name, position, if they are internal
or external to the organization, role on the project, and contact
information. Since this document would be available to other
people in their organization, Kristin was careful not to include
information that might be sensitive, such as how strongly the
stakeholder supported the project or how much power they had.
She would keep these and other issues in mind discretely and use
them in performing the stakeholder analysis.

Name Position Internal/ | Project Contact Information
External Role

Mike VP of HR Internal Project msundy(@globalconstructon.com
Sundby champion
Lucy Training Internal Project leamerenaf@lglobal constructon.com
Camerena Director SpONSOr
Ron Ryan Senior HR. | Internal Led the rryan(@globalconstruction.com

smaff Phase 1

member project

Figure 3-7. Sample stakeholder register

A stakeholder analysis is a technique for analyzing information
to determine which stakeholders’ interests to focus on and how to
increase stakeholder support throughout the project. After
identifying key project stakeholders, you can use different
classification models to determine an approach for managing
relationships with them. For example, you can create a
power/interest grid to group stakeholders based on their level of
authority (power) and their level of concern (interest) for project
outcomes, as shown in Figure 3-8. You should manage
relationships with stakeholders 1 and 2 in this example very closely
because they have high interest and high power, especially
stakeholder 1 You should keep stakeholders 3 and 4 informed



because they have high interest but low power. Stakeholders 5 and
6 should be kept satisfied, perhaps by brief updates on the project,
because they have low interest but high power. You should spend

the least amount of effort by simply monitoring stakeholders 7 and
8, where both have low interest and low power.

F 3
High -
.5
Low interest/high power | High interest/high power
Keep satisfied Manage closely
.2
L
Power
®3
L)
Low interest/low power High interest/low power
a Monitor Keep informed
L
®4
Low
Low Interest High

Figure 3-8. Sample stakeholder analysis power/interest grid

It is also important to measure the engagement level of
stakeholders throughout the project. You can categorize
stakeholders as being one of the following:

o Unaware: Unaware of the project and its potential impacts on
them

o Resistant: Aware of the project yet resistant to change

e Neutral: Aware of the project yet neither supportive nor
resistant

o Supportive: Aware of the project and supportive of change

o Leading: Aware of the project and its potential impacts and
actively engaged in helping it succeed

The project team should take corrective action as soon as
possible if they find that a stakeholder with high interest and high



power is also categorized as resistant or unaware. It is very difficult
to manage a project under those circumstances. After identifying
and analyzing stakeholders, the project manager and team should
develop a stakeholder management plan, as described in more detail
in Chapter 5 on Project Planning.

Figure 3-9 provides a humorous example of analyzing a
stakeholder’s needs. A couple is dressed up to go to the prom, but
another opportunity presents itself. Each person must know the
other pretty well before suggesting the alternate idea!

T

Figure 3-9. Analyzing “formal” stakeholder needs
(www.xkcd.com)

Creating a Project Charter

After top management determines which projects to pursue, it is
important to let the rest of the organization know about these
projects. Management needs to create and distribute documentation
to authorize project initiation. This documentation can take many
different forms, but one common form is a project charter. A
project charter is a document that formally recognizes the
existence of a project and provides a summary of the project’s
objectives and management. It authorizes the project manager to use
organizational resources to complete the project. Ideally, the project
manager will play a major role in developing the project charter.

Instead of project charters, some organizations initiate projects
using a simple letter of agreement, whereas others use much longer
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documents or formal contracts. When Global Construction imitiates
a building project for an outside organization, it still creates a
separate charter and attaches it to the contract, which is usually a
much longer, more complex document. (You will see an example of
a contract for outsourced work for this project in Chapter 5.) 4
crucial part of the project charter is the sign-off section, where key
project stakeholders sign the document to acknowledge their
agreement on the need for the project.

Contents of a Project Charter

Contents of a project charter will also vary to meet individual
project needs. Typical information included in a project charter
includes the following:

e The project’s title and date of authorization
e The project manager’s name and contact information

e A summary schedule or timeline, including the planned start
and finish dates; if a summary milestone schedule is available, it
should also be included or referenced

e A summary of the project’s estimated cost and budget
allocation

e A brief description of the project objectives, including the
business need or other justification for authorizing the project

e Project success criteria, including project approval requirements
and who signs off on the project

e A summary of the planned approach for managing the project,
which should describe stakeholder needs and expectations,
important assumptions and constraints, and should refer to
related documents, such as a communications management
plan, as available

e A roles and responsibilities matrix
o A sign-off section for signatures of key project stakeholders

e A comments section in which stakeholders can provide
important comments related to the project



Project charters are normally short documents. Some are only
one-page long, whereas others might be several pages long. Some
charters include signatures of team members, while others do not.
The following section shows the project charter for the Just-In-
Time Training project.

Sample Project Charter

Kristin drafted a project charter and had the project team members
review it before showing it to Lucy. Lucy made a few minor
changes, which Kristin incorporated, and then all the key
stakeholders who would be working on the project signed the
project charter. Figure 3-10 shows the final project charter. Note
that Lucy stated her concern about totally changing most training
programs and terminating several contracts with local trainers. Also
note that Tim Nelson, director of supplier management, wanted to
be heavily involved in deciding how to provide the supplier
management training. Kristin knew that she would have to consider
these concerns when managing the project.




Project Title: Just-In-Time Training Project

Project Start Date:  Projected Finish Date: June 30 (one year
July 1 later)

Budget Information: The firm has allocated $1,000,000 for this
project. Approximately half of these costs will be for internal labor,
while the other half will be for outsourced labor and training
programs.

Project Manager: Kristin Maur, (610) 752-4896,
kmaur@globalconstruction.com

Project Objectives: Develop a new training program that provides
just-in-time training to employees on key topics, including supplier
management, negotiating skills, project management, and software
applications (spreadsheets and Web development). Reduce the
training cost per employee by 10%, or $100/employee/year. Develop
an approach for measuring productivity improvements from this
approach to training on an annual basis.

Success Criteria: This project will be successful if it reduces
training cost per employee by 10% or $100/employee/year. It should
also be completed on time, be run professionally, and meet all of
the requirements. The project sponsor will fill out a customer
acceptance/project completion form at the end of the project and
give the project at least a 7 out of 10 overall rating.

Approach:

e Terminate all internal training courses except the Six Sigma
training once new courses are developed

e Communicate to all employees the plans to improve internal
training and let them know that tuition reimbursement will
continue as is.

e Work closely with internal managers and employees to
determine the best approaches for providing training in supplier
management, negotiating skills, project management, and
software applications.

e Research existing training and work with outside experts to
develop several alternatives for providing each training topic.




e Develop and implement new training.

e Take advantage of new training approaches and technologies
and encourage employees to take some training during
nonwork hours.

e Encourage experts within the company to mentor other workers
on current job duties.

e Determine a way to measure the effectiveness of the training
and its impact on productivity on an annual basis.

Roles and Responsibility:

Namie and Signature | Role Paosition Cantact Information

Mike Sundby | Project VP of HR misundby (il

Midee N nmin Champion plobalconstmcgon.com

Lucy Camerena Projecr I'maining Direcror | Icamerenald

Lavey Camerena Sponsor globaleconstructon.com

Krsrin Mawr Project Project Manager kmaur(a

Kratrn Mawr Manaper plobalconstrucoon.com

_||.:||z;|, Purrh.-'u'.m'. :‘;tr.'r.'f‘ll:'l_l.'_ ".'E'-‘e-r' || :!h I AN

Juita Porfrran Committee globalconstruction.com
Member

Tim MNelson Srpe nang ?‘-‘-|_:||‘||1]I;' r e ks sl

T Nelvon Committee Management globaleonstructon.com
Member Direcror

Mohamed Abdul Team Senior |'|1.1".'|-|,i||,l|l'!'|'

Mohansed b Member PrOZTammes globalconsmuction.com

analyst
Fom _|(:-EII:'I‘\.I 1] Team Curriculum L:|-.:-E‘:r'|'\.| |r'.-’_u
Kinr Jorfori st Member L'iL'hlj;I et gl shalconstruction.com

Comments: (Handwritten or typed comments from above
stakeholders, if applicable)

“I am concerned about people’s reactions to cancelling most
internal training and totally changing most training classes. I also
hate to terminate some contracts with local training firms we’ve
used for several years. We should try to get some of them involved
in this project.” Lucy

“I want to review all of the information related to providing the
supplier management training. We need to make something
available quickly.” Tim

Figure 3-10. Sample project charter

Because many projects fail because of unclear requirements and
expectations, starting with a project charter makes sense. If project
managers are having difficulty obtaining support from project
stakeholders, for example, they can refer to what everyone agreed
to in the project charter. After the charter is completed, it is good



practice to hold an official kickoff meeting for the project.




Media Snapshot

Many people enjoy watching television shows like Trading Spaces,
where participants have two days and $1,000 to update a room in
their neighbor’s house. Since the time and cost are set, it is the
scope that has the most flexibility. Examples of some of the work
completed include new flooring, light fixtures, paint, new shelves,
or artwork to brighten up a dull room.

Designers on these shows often have to change initial scope
goals due to budget or time constraints. For example, designers
often go back to local stores to exchange items, such as lights,
artwork, or fabric, for less expensive items to meet budget
constraints. Or they might describe a new piece of furniture they’d
like the carpenter to build, but the carpenter changes the design or
materials to meet time constraints. Occasionally designers can buy
more expensive items or have more elaborate furniture built
because they underestimated costs and schedules.

Another important issue related to project scope management is
meeting customer expectations. Who wouldn’t be happy with a
professionally designed room at no cost to them? Although most
homeowners on Trading Spaces are very happy with work done on
the show, some are obviously disappointed. Unlike most projects
where the project team works closely with the customer,
homeowners have little say in what gets done and cannot inspect the
work along the way. They walk into their newly decorated room
with their eyes closed. Modernizing a room can mean something
totally different to a homeowner and the interior designer. For
example, one woman was obviously shocked when she saw her
bright orange kitchen with black appliances. Another couple
couldn’t believe there was moss on their bedroom walls. What
happens when the homeowners don’t like the work that’s been
done? Part of agreeing to be on the show includes signing a release
statement acknowledging that you will accept whatever work has
been done. Too bad you can’t get sponsors for most projects to sign
a similar release statement!




Holding a Project KickOff Meeting

Experienced project managers know that it is crucial to get projects
off to a great start. Holding a good kickoff meeting is an excellent
way to do this. A kickoff meeting is a meeting held at the beginning
of a project so that stakeholders can meet each other, review the
goals of the project, and discuss future plans. The kickoff meeting
is often held after the business case and project charter are
completed, but it could be held sooner, as needed.

Project kickoff meetings are often used to get support for a
project and clarify roles and responsibilities. If there is a project
champion, as there is for this project, he or she should speak first at
the kickoff meeting and introduce the project sponsor and project
manager. If anyone seems opposed to the project or unwilling to
support it, the project champion—an experienced senior manager—
should be able to handle the situation.

As discussed earlier in the chapter, there is normally a fair
amount of work done before an official kickoff meeting for a
project. At a minimum, the project manager and sponsor should
have met several times, and other key stakeholders should have
been involved in developing the project charter. The project
manager should make sure the right people are invited to the
kickoff meeting and send out an agenda i advance. For a small
project, a kickoff meeting might be an informal meeting of the
project team held in a social environment. The main idea is to get
the project off to a good start. Ideally the kickoff meeting should be
held face-to-face so stakeholders can physically meet each other and
be able to pick up on each other’s body language.




Video Highlights

There are many training videos to help you learn about various
aspects of project management. For example,
www.projectmanager.com provides several free videos, including
one on how to kickoff a project. The instructor in the video
emphasizes the importance of getting everyone on the same page,
holding one-on-one meetings to get to know everyone, sorting out
the administrative documents, and having a formal kickoff event.

The same site also has a video on starting a new project. Key
points include knowing your project, setting a vision, creating and
communicating the project charter, getting formal sign offs, creating
a project notebook, and building relationships. Additional video
topics include how to run team meetings, how to manage
stakeholders during crisis, and many others

Sample KickOff Meeting Agenda

All project meetings with major stakeholders should include an
agenda. Figure 3-11 provides the agenda that Kristin provided for
the Just-In-Time Training project kickoff meeting. Notice the main
topics in an agenda:

e Meeting objective
e Agenda (lists in order the topics to be discussed)

e A section for documenting action items, who they are assigned
to, and when each person will complete the action

e A section to document the date and time of the next meeting

Just-In-Time Training Project
Kickoff Meeting
July 16

Meeting Objective: Get the project off to an effective start by
introducing key stakeholders, reviewing project goals, and
discussing future plans

Agenda:
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¢ Introductions of attendees
e Review of the project background

e Review of project-related documents (i.e., business case,
project charter)

¢ Discussion of project organizational structure

¢ Discussion of project scope, time, and cost goals
¢ Discussion of other important topics

e List of action items from meeting

Action Item Assigned To Due Date

Drate and time of next meeting:

Figure 3-11. Sample kickoff meeting agenda

It 1s good practice to focus on results of meetings, and having
sections for documenting action items and deciding on the next
meeting date and time on the agenda helps to do so. It is also good
practice to document meeting minutes, focusing on key decisions
and action items, and to send them to all meeting participants and
other appropriate stakeholders within a day or two of a meeting.
Meeting minutes are valuable to people who could not attend a
meeting since it summarizes key discussions and results of the
meeting. If there is a project Web site or other place for storing
project information, the meeting minutes should be stored there.

CASE WRAP-UP

Kristin was pleased with work completed in initiating the Just-In-
Time Training project, as were the project sponsor and other key
stakeholders. Kristin met weekly with the project steering committee
to review project progress. She found the committee to be very
helpful, especially when dealing with several challenges they
encountered. For example, it was difficult finding a large enough
conference room for the kickoff meeting and setting up the Webcast
to allow other stakeholders to participate in the meeting. She was




also a bit nervous before running the meeting, but Lucy and Mike,
the project sponsor and champion, helped her relax and stepped in
when people questioned the need for the project. There were also
indications that several key departments would not be represented at
the kickoff meeting, but Mike made sure that they were. Kristin
could see how important senior management support was on this
project, in particular for obtaining buy-in from all parts of the
organization




CHAPTER SUMMARY

The five project management process groups are initiating,
planning, executing, monitoring and controlling, and closing. These
process groups occur at varying levels of intensity throughout each
phase of a project, and specific outcomes are produced as a result
of each process.

Mapping the main activities of each project management process
group into the ten project management knowledge areas provides a
big picture of what activities are involved in project management.
Some organizations develop their own project management
methodologies, often using the standards found in the PMBOK®
Guide as a foundation. It is important to tailor project management
methodologies to meet the organization’s particular needs.

Global Construction’s Just-In-Time Training project
demonstrates the process of initiating a project. After a project is
approved, senior managers often meet to perform several
preinitiating activities, as follows:

e Determining the scope, time, and cost constraints for the project
¢ Identifying the project sponsor

e Selecting the project manager

e Developing a business case for the project, if required

e Meeting with the project manager to review the process and
expectations for managing the project

e Determining if the project should be divided into two or more
smaller projects

The main processes normally involved in project initiation are
the following:

¢ Identifying stakeholders

e Creating the project charter



e Holding a kickoff meeting

Descriptions of how each of these processes was accomplished
and samples of related outputs are described in the chapter.



QUICK QUIZ

1. In which of the five project management process groups is the
most time and money usually spent?

A. mitiating

B. planning

C. executing

D. monitoring and controlling
E. closing

2. In which of the five project management process groups are
activities performed that relate to each knowledge area?

A. mitiating

B. planning

C. executing

D. monitoring and controlling
E. closing

3. The best or “alpha” project managers spend more time on every
process group than other project managers except for which
one?

A. initiating
B. planning
C. executing
D. monitoring and controlling
4. What document provides justification for investing in a project?
A. project charter

B. business case



C. net present value analysis
D. stakeholder register

5. What document formally recognizes the existence of a project
and provides direction on the project’s objectives and
management?

A. project charter

B. business case

C. stakeholder register

D. stakeholder management strategy

6. What is a crucial part of the project charter—a section in which
key project stakeholders acknowledge their agreement on the
need for the project?

A. project objectives

B. approach

C. roles and responsibilities
D. sign-off

7. Which project document should not be made available to all key
project stakeholders due to its sensitive nature?

A. project charter
B. business case
C. stakeholder register
D. stakeholder analysis
8. All project meetings with major stakeholders should include.
A. an agenda

B. food

C. name tags



D. all of the above

9. Preparing a stakeholder register and performing a stakeholder
analysis are part of which knowledge area?

A. project integration management
B. project human resource management
C. project stakeholder management
D. project communications management

10. Which of the following is recommended in this text but is not
an output of initiating in the PMBOK® Guide, Fifth Edition?

A. project charter

B. stakeholder register
C. kickoff meeting

D. none of the above

Quick Quiz Answers
1.C;2.B;3.C;4.B;5. A;6.D;7. D; 8. A;9. C;10. D

DISCUSSION QUESTIONS

1. Briefly describe what happens in each of the five project
management process groups (initiating, planning, executing,
monitoring and controlling, and closing). On which process
should team members spend the most time? Why? Why is it
helpful to follow a project management methodology?

2. What preinitiating tasks were performed for the Just-In-Time
Training project? Does it make sense to do these tasks? What
are the main initiating tasks?

3. Describe the purpose of a business case and its main contents.

4. What is the main purpose of developing a stakeholder
management plan? What information in it might be sensitive
and kept confidential?



. Why should projects have a project charter? What is the main
information included in a project charter?

. Discuss the process for holding a project kickoff meeting. Who
should attend? What key topics should be on the agenda?



EXERCISES

1.

Find an example of a large project that took more than a year to
complete, such as a major construction project. You can ask
people at your college, university, or work about a recent
project, such as a major fund raising campaign, information
systems installation, or building project. You can also find
information about projects online such as the Big Dig in Boston
(www.masspike.com/bigdig), the Patronas Twin Towers in
Malaysia, and many other building projects
(www.greatbuildings.com). Why was the project initiated?
Describe some of the preinitiating and initiating tasks completed
for the project. Write a one-page paper or prepare a short
presentation summarizing your findings.

Review the business case for the Just-In-Time Training project.
Do you think there is solid business justification for doing this
project? Why or why not? What parts of the business case do
you think could be stronger? How? Rewrite a section that you
believe can be improved. Write a one-page paper or prepare a
short presentation summarizing your findings.

Search the Internet for “project charter.” Find at least three
good references that describe project charters. Write a one-page
paper or prepare a short presentation summarizing your
findings.

Review the project charter for the Just-In-Time Training
project. How does this document help clarify what work will be
done on the project? Is the success criteria clear for this
project? What questions do you have about the scope of the
project? Write a one-page paper or prepare a short presentation
summarizing your ideas.

Watch the videos called “How to Kickoff a Project” and
“Starting a New Project” from www.projectmanager.com.
Summarize key points in these videos and your opinion of
them in a short paper or presentation.
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6. Find two additional videos related to any of the topics in this
chapter. Summarize your findings in a short paper or
presentation, citing the video references.

TEAM PROJECTS

1. Your organization has decided to initiate a project to raise
money for an important charity. Assume that there are 1,000
people in your organization. Use the preinitiating tasks
described in this chapter to develop a strategy for how to
proceed. Be creative in describing your organization; the
charity; the scope, time, and cost constraints for the project; and
so on. Document your ideas in a one-to two-page paper or a
short presentation.

2. You are part of a team in charge of a project to help people in
your company (500 people) lose weight. This project is part of
a competition, and the top “losers” will be featured in a popular
television show. Assume that you have six months to complete
the project and a budget of $10,000. Develop a project charter
for this project using the sample provided in this chapter. Be
creative in developing detailed information to include in the
charter.

3. Using the information you developed in Team Project 1 or 2,
role-play the kickoff meeting for this project. Follow the
sample agenda provided in this chapter.

4. Perform the initiating tasks for one of the case studies provided
in Appendix C. If you are working on a real team project,
perform the applicable preinitiating and initiating tasks for that
project. Be sure to work closely with your project sponsor to
get the project off to a good start.

5. As a team, research two different project management

methodologies (other than using the PMBOK® Guide), such as
PRINCE2, RUP, Six Sigma, efc. Summarize your findings in a
two-to three-page paper or a short presentation. Try to include
examples of projects managed using each methodology.



KEY TERMS

agile—Popular software development method that use an iterative
workflow and incremental delivery of software in short iterations.
business case—A document that provides justification for investing
in a project.

champion—A senior manager who acts as a key proponent for a
project.

closing processes—The actions that involve formalizing acceptance
of the project or phase and bringing it to an orderly end.
deliverable—A product or service produced or provided as part of
a project.

executing processes—The actions that involve coordinating people
and other resources to carry out the project plans and produce the
deliverables of the project.

initiating processes—The actions to begin projects and project
phases.

kickoff meeting—A meeting held at the beginning of a project so
that stakeholders can meet each other, review the goals of the
project, and discuss future plans.

methodology—A plan that describes how things should be done to
manage a project.

monitoring and controlling processes—The actions taken to
measure progress toward achieving project goals, monitor deviation
from plans, and take corrective action.

phase—A distinct stage in project development.

planning processes—The actions that involve devising and
maintaining a workable scheme to ensure that the project meets its
scope, time, and cost goals as well as organizational needs.
process—A series of actions directed toward a particular result.
project charter—A document that formally recognizes the
existence of a project and provides a summary of the project’s
objectives and management.

project management office (PMO)—An organizational entity
created to assist project managers in achieving project goals.
Projects IN Controlled Environments (PRINCE2)—A project
management methodology with eight process groups developed in




the U.K.

Rational Unified Process (RUP) framework—A project
management methodology that uses an iterative software
development process that focuses on team productivity and delivers
software best practices to all team members.

Six Sigma—A comprehensive and flexible system for achieving,
sustaining, and maximizing business success; uniquely driven by
close understanding of customer needs, disciplined use of facts,
data, and statistical analysis, and diligent attention to managing,
improving, and reinventing business processes.

stakeholder register—A document that includes details related to
the identified project stakeholders

stakeholder analysis—A a technique for analyzing information to
determine which stakeholders’ interests to focus on and how to
increase stakeholder support throughout the project.

standard—A document that describes best practices for what
should be done to manage a project.

template—A file with a preset format that serves as a starting point
for creating various documents so that the format and structure do
not have to be recreated.



Chapter 4

Planning Projects, Part 1 (Project Integration, Scope, Time, and
Cost Management




LEARNING OBJECTIVES

After reading this chapter, you will be able to:

Describe the importance of creating plans to guide project
execution, and list several planning processes and outputs for
project integration, scope, time, and cost management

Discuss the project integration management planning process,
and explain the purpose and contents of a team contract and a
project management plan

Explain the four project scope management planning processes,
and create requirements documents, a requirements
management plan, a requirements traceability matrix, a project
scope statement, a work breakdown structure (WBS), and a
WBS dictionary

Describe the six project time management planning processes,
and prepare an activity list and attributes, milestone list, project
schedule network diagram, activity resource requirements,
activity duration estimates, and project schedule

Discuss the three project cost management planning processes,
and create a cost estimate, cost baseline, and project funding
requirements




OPENING CASE

Kristin Maur continued to work with her project team and other key
stakeholders on the Just-In-Time Training project. She knew that it
was crucial to do a good job in planning all aspects of the project,
and she strongly believed that execution would be much smoother
if they had good plans to follow. She also knew that it was
important to involve the people who would be doing the work in
actually planning the work, and that planning was an iterative
process. Involving key people in the planning process and keeping
the plans up to date had been her main challenges on past projects,
so Kristin focused proactively on those areas.

Kristin and her team were fortunate to have many templates to
use in developing several planning documents. They could also
review examples of planning documents from past and current
projects available on Global Construction’s intranet site and use
project management software to enter key planning data. Kristin
also found that the project steering committee that had been set up
during project initiation gave her very helpful advice. Several
experienced members warned her to be thorough in planning but

not to become bogged down in too much detasl.
INTRODUCTION

Many people have heard the following sayings:

¢ [f you fail to plan, you plan to fail.

e If you don’t know where you’re going, any road will take you
there.

e What gets measured gets managed.

All of these sayings emphasize the fact that planning is crucial to
achieving goals. Successful project managers know how important
it is to develop, refine, and follow plans to meet project goals, and
they know how easy it is to become sidetracked if they do not have
good plans to follow. They also know that people are more likely to
perform well if they know what they are supposed to do and when.



PROJECT PLANNING SHOULD GUIDE PROJECT
EXECUTION

Planning 1s often the most difficult and unappreciated process in
project management. Often, people do not want to take the time to
plan well, but theory and practice show that good planning is
crucial to good execution. The main purpose of project planning is
to guide project execution. To guide execution, plans must be
realistic and useful, so a fair amount of effort must go into the
project planning process.

What Went Wrong?

Based on their experiences, many people have a dim view of plans.
Top managers often require a plan, but then no one tracks whether
the plan was followed. For example, one project manager said he
would meet with each project team leader within two months to
review their project plans, and he even created a detailed schedule
for these reviews. He canceled the first meeting due to another
business commitment; he rescheduled the next meeting for
unexplained personal reasons. Two months later, the project
manager had still not met with over half of the project team leaders.
Why should project team members feel obligated to follow their

own plans when the project manager obviously does not follow
his?

Recall from Chapter 3 that project planning involves devising
and maintaining a workable scheme to ensure that the project meets
its scope, time, and cost goals as well as organizational needs. Also,
recall that planning includes tasks related to each of the ten project
management knowledge areas. This chapter describes the types of
planning performed in four of the knowledge areas—project
integration, scope, time, and cost management—and summarizes the
planning done for Global Construction’s Just-In-Time Training
project. Chapter 5 focuses on planning in the other six knowledge
areas—quality, human resource, communications, stakeholder, risk,
and procurement management.

SUMMARY OF PLANNING PROCESSES AND OUTPUTS




The PMBOK® Guide, Fifth Edition lists over 50 documents that
project teams can produce as part of project planning. Other experts
suggest even more potential planning documents. Every project is
unique, so project managers and their teams must determine which
planning outputs are needed for their projects and how they should
be created.

Figure 4-1 summarizes the project planning processes and
outputs for integration, scope, time, and cost management listed in

the PMBOK® Guide, Fifth Edition. This chapter provides samples
of some of these outputs, as well as a few additional ones, such as a
team contract. All of these planning documents, as well as other
project-related information, will be available to all team members
on a project Web site. Global Construction has used project Web
sites for several years, and everyone agrees that they significantly
facilitate communications.

The following sections describe planning processes and outputs
in the first four knowledge areas and then provide examples of
applying them to the Just-In-Time Training project at Global
Construction. You can consider many of these planning processes
as following a chronological order, especially for the scope, time,
and cost tasks. You need to plan the project scope and determine
what activities need to be done before you can develop a detailed
project schedule. Likewise, you need a detailed project schedule
before you can develop a cost baseline. Of course, human resource
planning and assignment to the project team must also be
accomplished as part of project human resource management, as
described in the next chapter. As noted earlier, there are many
interdependencies between various knowledge areas and process
groups.
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Figure 4-1. Planning processes and outputs for project
integration, scope, time, and cost management

PROJECT INTEGRATION MANAGEMENT

Project integration management involves coordinating all the project
management knowledge areas throughout a project’s life span. The
one planning process performed as part of project integration
management, according to PMI, is called “develop project
management plan.” Some project teams also create a team contract

(not mentioned in the PMBOK® Guide) in addition to developing
the project management plan.

Team Contracts

Global Construction believes in using team contracts to help
promote teamwork and clarify team communications. After core
project team members have been selected, they meet to prepare a



team contract. The process normally includes reviewing a template
and then working in small groups of three to four people to prepare
inputs for the team contract. Creating smaller groups makes it easier
for everyone to contribute ideas. Each group then shares their ideas
on what the contract should contain, and then they work together to
form one project team contract. Ideally, the contract should be
finished in a one-to two-hour meeting. The project manager should
attend the meeting and act as a coach or facilitator, observing the
different personalities of team members and seeing how well they
work together. It is crucial to emphasize the importance of the
project team throughout the project’s life cycle. The team contract
should provide the groundwork for how the project team will
function.

Sample Team Contract

Figure 4-2 shows the team contract created for the Just-In-Time
Training project. Notice that the main topics covered include the
following: code of conduct, participation, communication, problem
solving, and meeting guidelines.

Everyone involved in creating the team contract should sign it.
As new project team members are added, the project manager
should review ground rules with them and have them read and sign
the contract as well.




Team Contract

Project Name: Just-In-Time Training Project

Project Team Members Names and Sign-off:

Name Date

Kristm Manr Jaly 2
Other team mermbers

Code of Conduct: As a project team, we will:
o Work proactively, anticipating potential problems and
preventing their occurrence.
o Keep other team members informed of information related to
the project.
e Focus on what is best for the entire project team.

Participation: We will:

Be honest and open during all project activities.

Provide the opportunity for equal participation.

Be open to new approaches and consider new ideas.

Let the project manager know well in advance if a team
member has to miss a meeting or may have trouble meeting a
deadline for a given task.

Communication: We will:

o Keep discussions on track and have one discussion at a time.

¢ Use the telephone, e-mail, a project Web site, instant messaging,
texts, and other technology to assist in communicating.

e Have the project manager or designated person facilitate all
meetings and arrange for phone and videoconferences, as
needed.

o Work together to create the project schedule and related
information and enter actuals, issues, risks, and other
information into our enterprise project management system by
4 p.m. every Friday.

Problem Solving: We will:
¢ Only use constructive criticism and focus on solving problems,
not blaming people.



e Strive to build on each other’s ideas.
¢ Bring in outside experts when necessary.

Meeting Guidelines: We will:

e Plan to have a face-to-face meeting of the entire project team
every Tuesday morning.

e Arrange for telephone or videoconferencing for participants as
needed.

e Hold other meetings as needed.

e Develop and follow an agenda for all meetings.

e Record meeting minutes and send out an e-mail within 24 hours
stating that the minutes are posted on the project Web site.
Minutes will focus on decisions made and action items and
issues from each meeting.

Figure 4-2. Sample team contract

Project Management Plans

To coordinate and integrate information across all project
management knowledge areas and across the organization, there
must be a good project management plan. A project management
plan, which is a deliverable for the project integration management
knowledge area, is a document used to coordinate all project
planning documents and to help guide a project’s execution and
control. Plans created in the other knowledge areas are subsidiary
parts of the overall project management plan. Project management
plans facilitate communication among stakeholders and provide a
baseline for progress measurement and project control, as discussed
in detail in Chapter 7. A baseline is a starting point, a measurement,
or an observation that is documented so that it can be used for
future comparison. The project management plan briefly describes
the overall scope, time, and cost baselines for the project. Specific
plans in each of those knowledge areas provide more detailed
baseline information. For example, the project management plan
might provide a highlevel budget baseline for the entire project,
whereas the cost baseline prepared as part of the project cost
management knowledge area (explained later in this chapter)
provides detailed cost projections by WBS by month.



Project management plans should be dynamic, flexible, and
receptive to change when the environment or project changes.
These plans should greatly assist the project manager in leading the
project team and assessing project status. Just as projects are
unique, so are project plans. For a small project involving a few
people over a couple of months, a project charter, team contract,
scope statement, and Gantt chart might be the only project planning
documents needed; there would not be a need for a separate project
management plan. A large project involving 100 people over three
years would benefit from having a detailed project management
plan and separate plans for each knowledge area. It is important to
tailor all planning documentation to fit the needs of specific
projects. Because all project plans should help guide the completion
of the particular project, they should be only as detailed as needed
for each project.

There are, however, common elements to most project
management plans, as follows:

e Introduction/overview of the project
e Project organization

e Management and technical processes
e Work to be performed

e Schedule information

e Budget information

e References to other project planning documents

Sample Project Management Plan

Figure 4-3 provides partial information from the initial project
management plan for Global Construction’s Just-In-Time Training
project. Of course, the actual document would be longer because
this is a one-year, $1 million project involving many different
stakeholders, including outside suppliers. The document would also
be updated as needed. It is important to mark the date and version
number on the document to avoid confusion. Also note that project



organization varies on projects, so it is helpful to provide a
highlevel project organizational chart in the project management
plan. On some projects, the project sponsor and project champion
are the same person, but not always. The champion is often in a
higher-level position than the project sponsor. Projects that cross
functional boundaries, as the Just-In-Time Training project does,
often benefit from having a highlevel project champion, such as a
vice president, from a key functional area.

Project Management Plan Version 1.0



September 17

Project Name: Just-In-Time Training Project
Introduction/Overview of the Project Global Construction
employs 10,000 fulltime

Global Construction employs 10,000 fulltime employees in ten
different counties and fifteen states in the U.S. The company
spends, on average, $1,000 per employee for training (not including
tuition reimbursement), which is higher than the industry average.
By redesigning training, Global Construction can reduce training
costs and improve productivity. The main goal of this project is to
develop a new training program that provides just-in-time training
to employees on key topics, including supplier management,
negotiating skills, project management, and software applications.



Project Organization

The basic organization of the project is provided in Figure 1. The
project sponsor, Lucy Camerena, will have the final say on major
decisions, with consultation from the project steering committee and
project champion, Mike Sundby. The project sponsor should have
time to thoroughly review important project information and
provide timely feedback to the project manager. The project
manager in this case reports to the project sponsor, and the team
leaders, and supplier project managers report to the project
manager.

i
Project sponsor ]
- I i B
[ Project steering ——{ Project champion
committes |
\ . ¢
L Project manager
e

2|
I . 1

o “y ~ o

Team leads | . Supplier
| project managers

FIGURE 1 Project organizational chart



Management and Technical Processes

Management Processes:

1. Management Review Process: The project steering committee
will meet at least monthly to provide inputs and review
progress on this project.

2. Progress Measurement Process: The project steering committee
will review project progress during project review meetings,
and they can also review information as needed by viewing
reports on the enterprise project management software. Post
project progress will also be measured to see if the project met
its goals. These goals include reducing the training cost per
employee by $100/person/year and receiving positive results
from survey participants on the effectiveness of the training.

3. Change Approval Process: See Attachment 1 based on
corporate standards.

4. Supplier Management Process: See Attachment 2 based on
corporate standards.
Technical Processes:

1. Enterprise Project Management Software: All tasks, costs,
resources, issues, and risks will be tracked for this project using
our enterprise project management software. Data must be
entered on a weekly basis, at a minimum, to provide timely
information.

2. Supplier Evaluation: The project team will coordinate with the
purchasing department to follow our standard procedures for
selecting and working with suppliers. See Attachment 2 for
corporate standards.

3. Productivity Improvement: The project team will work with the
finance and quality assurance departments to develop and
implement a system to measure improvements in employee
productivity that result from this new training program. The
finance department will report on this information annually



beginning one year after the first new training course is offered.



Work to be Performed

Summary: Research, develop or purchase, and implement a new
just-in-time training program covering the topics of supplier
management, negotiating skills, project management, and software
applications and determine a way to measure the effectiveness of
the training and its impact on productivity on an annual basis. See
the scope statement, WBS, and other scope documents for further
detail.



Schedule Information

The entire project will be completed in one year with a projected
completion date of June 30. See the project schedule and other time
management documents for further detail.



Budget Information

The total budget for this project is $1,000,000. Approximately half
of these costs will be for internal labor, while the other half will be
for outsourced labor and training programs. See the cost estimate
and cost baseline for further detail.

References to Other Project Planning Documents

All current project plans created for this project are provided in
Appendix A. Initial documents and revisions are available on the
project Web site.

Figure 4-3. Sample project management plan

PROJECT SCOPE MANAGEMENT

Project scope management involves defining and controlling what
work is or is not included in a project. The main planning processes
performed as part of project scope management include planning
scope management, collecting requirements, defining scope, and
creating the WBS. The main documents produced are requirements
documents, a requirements management plan, a requirements
traceability matrix, and a scope baseline, which is composed of an
approved scope statement, a WBS, and a WBS dictionary.

Planning Scope Management

The purpose of the process of planning scope management is to
determine how the project scope will be defined, validated, and
controlled. Project teams usually have several meetings with key
stakeholders and experts to help them develop a scope management
plan and requirements management plan.

A scope management plan, and all other knowledge area plans
(except for integration management, where the project management
plan is created), are components of the project management plan.
Contents of the scope management plan include descriptions of
processes for the following:

e preparing a detailed project scope statement

e creating, maintaining, and approving the WBS



¢ obtaining acceptance of the completed project deliverables

e controlling how requests for changes to the project scope
statement will be processed

The PMBOK® Guide, Fifth Edition, defines a requirement as
“conditions or capabilities that must be met by the project or present
in the product, service, or result to satisfy an agreement or other
formally imposed specification.” A requirements management
plan describes how project requirements will be analyzed,
documented, and managed.

Sample Requirements Management Plan

There were many requirements involved in the Just-In-Time
Training project. Some requirements, such as the type of training to
be provided, are described in the project charter. However, Kristin
knew from past experience that it was important to do a good job
managing requirements. She worked with her team to develop a
requirements management plan. Important contents of this plan
include information related to:

¢ Planning, tracking, and reporting requirements

e Performing configuration management activities, such as
initiating, analyzing, authorizing, tracking, and reporting
changes to requirements

¢ Prioritizing requirements
¢ Using product metrics
¢ Tracing requirements

Figure 4-4 shows a sample requirement management plan.

Requirements Management Plan Version 1.0
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Project Name: Just-In-Time Training Project

Planning, tracking, and reporting requirements:

Information from the Phase I project, the business case, and the
project charter will provide valuable information in determining
requirements for this project, as will many existing corporate
standards and processes. A survey will also be used to gather
requirements. All requirements will be documented where
appropriate. For example, requirements related to course
prerequisites will be documented in course descriptions.
Requirements related to facilities, class size, efc. will be documented
in the scope statement. Requirements will be tracked by the person
in charge of each related deliverable and reported as part of our
normal reporting processes (i.e. weekly status reports, monthly
review meetings, etc.)

Performing configuration management activities:

Requirements can be introduced by several means, such as existing
written requirements, suggestions provided from our survey, or
direct suggestions from stakeholders. Appropriate project
stakeholders will analyze, authorize, track, and report changes to
requirements. The project manager must be informed in advance of
potential changes to requirements and be involved in the decision
process to approve those changes. Any change that will impact the
project’s cost or schedule significantly must be approved by the
project steering committee.

Prioritizing requirements:

All requirements will be designated as 1, 2 or 3, for mandatory,
desirable, or nice-to-have, respectively. Emphasis will be placed on
meeting all mandatory requirements, followed by desirable and then
nice-to-have requirements.

Using product metrics:

Several product metrics will be used to help in managing
requirements. For example, each training class will be compared to
similar classes to evaluate its content, length, and quality with
similar classes. Course evaluations will be used as the main metric



in evaluating the course and instructor.

Tracing requirements:

All mandatory requirements will be included in the requirements
traceability matrix. Desirable and nice-to-have requirements will be
documented in a separate matrix and be addressed only as time and
resources allow. The matrix will be created using the company’s
template file for this document.

Figure 4-4. Sample requirements management plan

Collecting Requirements

It is important to document requirements in enough detail so that
they can be measured during project execution. After all, meeting
scope goals is often based on meeting documented requirements.

The main outputs of collecting requirements include:

e requirements documents, which can range from a single-page
checklist to a room full of notebooks with text, diagrams,
images, etc.

¢ arequirements traceability matrix (RTM), which is a table
that lists requirements, various attributes of each requirement,
and the status of the requirements to ensure that all of them are
addressed

There are several ways to collect requirements. Interviewing
stakeholders one-on-one is often very effective, although it can be
very expensive and time-consuming. Holding focus groups,
facilitated workshops, and using group creativity and decision-
making techniques to collect requirements are normally faster and
less expensive than one-on-one interviews. Questionnaires and
surveys can be very efficient ways to collect requirements as long as
key stakeholders provide honest and thorough information.
Observation can also be a good technique for collecting
requirements, especially for projects that involve improving work
processes and procedures. Prototyping is a commonly used
technique for collecting requirements for software development
projects.



The project’s size, complexity, importance, and other factors will
affect how much effort is spent on collecting requirements. For
example, a team working on a project to upgrade the entire
corporate accounting system for a multibillion dollar company with
more than 50 geographic locations should spend a fair amount of
time collecting requirements. A project to upgrade the hardware and
software for a small accounting firm with only five employees, on
the other hand, would need a much smaller effort. In any case, it is
important for a project team to decide how they will collect and
manage requirements. It is crucial to gather inputs from key
stakeholders and align the scope, a key aspect of the entire project,
with business strategy, as described in Chapter 2.

Sample Requirements Traceability Matrix

Figure 4-5 provides an example of a few requirements traceability
matrix (RTM) entries for the Just-In-Time Training project.
Remember that the main purpose of an RTM is to maintain the
linkage from the source of each requirement through its
decomposition to implementation and verification. For example, the
first entry is related to survey questions. The project team knew
they had to develop a survey for the project to help assess training
needs, and the project steering committee decided in a meeting that
they should review and approve the survey questions before the
survey went out. They wanted to make sure that there were
objective and open-ended questions in the survey, as documented
in their project steering committee meeting minutes. The second
entry concerns the course evaluations for the new courses that will
be developed. The company has documented standards that must be
followed for course evaluations.

Require- | Name Category Source Status
ment no.
R26 Survey Survey Project Complete. The survey
questions steering questions were reviewed
committee and approved by the
minutes steering committee.
R31 Course Assessment | Corporate [n process. The course
evaluations training evaluations have not been
standards created yet.




Figure 4-5. Sample requirements traceability matrix

Defining Scope

Good scope definition is crucial to project success because it helps
improve the accuracy of time, cost, and resource estimates; defines
a baseline for performance measurement and project control; and
aids in communicating clear work responsibilities. Work that is not
included in the scope statement should not be done. The main
techniques used in defining scope include expert judgment, product
analysis, alternatives identification, and facilitated workshops. The
main outputs of scope definition are the scope statement and
updates to project documents.

The project charter, requirements documentation, and
organizational process assets (i.e. policies and procedures related
to project management, past project files, and lessons-learned
reports from previous, similar projects) are all inputs for creating
the initial scope statement. The scope statement should be updated
as more information becomes available. Although contents vary,
scope statements should include, at a minimum, a product scope
description, product user acceptance criteria, and detailed
information on all project deliverables. It is also helpful to
document project boundaries, constraints, and assumptions. The
scope statement should also reference supporting documents, such
as product specifications and corporate policies, which often affect
how products or services are produced.

Sample Scope Statement

Kristin worked closely with her team to develop the first version of
the scope statement, reviewing available information and meeting
several times with key stakeholders to develop a thorough
document. Part of the scope statement i1s shown in Figure 4-6.
Kristin knew that this document would change as they finalized
more details of the project scope. Note that some details have been
added and changes have been made since the project charter was
completed. For example, class size has been added, more
information on the needs assessment and survey has been provided,
and the success criteria were changed slightly.



Scope Statement, Version 1.0
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Project Title: Just-In-Time Training Project

Product Characteristics and Requirements:

This project will produce three levels of courses, executive,
introductory, and advanced, in the following subject areas: supplier
management, negotiating skills, project management, and software
applications (spreadsheets and Web development). Details on each
course are provided below:

1. Supplier management training: The Supplier Management
Director estimates the need to train at least 200 employees each year.
There should be three levels of courses: an executive course, an
introductory course, and an advanced course. Course materials
should be developed as a joint effort with internal experts, outside
training experts, if needed, and key suppliers.

A partnership might be developed to maximize the effectiveness
of the training and minimize development costs. Different delivery
methods should be explored, including instructorled, CD/ROM, and
Web-based training. About half of employees would prefer an
instructorled approach, and about half would prefer a self-paced
course they could take at their convenience.



Product User Acceptance Criteria

The courses produced as part of this project will be considered
successful if they are all available within one year and the average
course evaluations for each course are at least 3.0 on a 5.0 scale.



Deliverables

Project Management-Related Deliverables

Project charter, project management plan, scope statement, WBS,
etc.

Product-Related Deliverables:

1. Supplier management training:

1.1. Needs assessment: A survey will be conducted to determine
the learning objectives for the executive, introductory, and
advanced courses. The corporate online survey software will be
used and coordinated with IT and HR. Results will be documented
in a detailed report (8-10 pages) and presentation (15-20 minutes
long).

1.2 Research of existing training: A study will be done to
identify current training courses and materials available. Results will
be documented in a detailed report and presentation.

1.3. Partnerships: Partnership agreements will be explored to get
outside training organizations and suppliers to work on developing
and providing training.

1.4. Course development: Appropriate materials will be
developed for each course. Materials could take various formats,
including written, video, CD/ROM, or Web-based. Materials should
include interactivity to keep learners engaged.

1.5. Pilot course: A pilot course will be provided for the
introductory supplier management course. Feedback from the pilot
course will be incorporated into following courses.

Figure 4-6. Sample scope statement

As more information becomes available and decisions are made
related to project scope—such as specific products that will be
purchased or changes that have been approved—the project team
should update the project scope statement. Different iterations of the
scope statement should be named Version 1.0, Version 2.0, and so
on. These updates might also require changes to the project



management plan. For example, if the team decides to purchase
products or services for the project from a supplier with whom it
has never worked, the project management plan should include
information on working with that new supplier.

An up-to-date project scope statement is an important document
for developing and confirming a common understanding of the
project scope. Deliverables should be described in more than a few
words. For example, it is helpful to estimate the length of a report
or presentation so the person responsible for that work has a good
understanding of what is expected. The scope statement describes in
detail the work to be accomplished on the project and 1s an
important tool for ensuring customer satisfaction and preventing
scope creep, which is the tendency for project scope to continually
Increase.

Creating the Work Breakdown Structure

A work breakdown structure (WBS) is a deliverable-oriented
grouping of the work involved in a project that defines the total
scope of the project. In other words, the WBS is a document that
breaks all the work required for the project into discrete activities,
and groups those activities into a logical hierarchy. Because most
projects involve many people and many different deliverables, it is
important to organize and divide the work into logical parts based
on how the work will be performed.

The lowest level of a WBS is called a work package, and each
work package should be defined in enough detail to estimate what it
would cost and how long it would take to create. The WBS is a
foundation document in project management because it provides
the basis for planning and managing project schedules, costs,
resources, and changes. Because the WBS defines the total scope of
the project, work should not be done on a project if it is not
included in the WBS. Therefore, it is crucial to develop a good
WAS.

A WBS is often depicted in a graphical format, similar to an
organizational chart. The name of the entire project is the top box,



called level 1, and the main groupings for the work are listed in the
second tier of boxes, called level 2. This level numbering is based
on PMI’s Practice Standard for Work Breakdown Structure,
Second Edition (2006). Each of those boxes can be broken down or
decomposed into subsequent tiers of boxes to show the hierarchy of
the work. Project teams often organize the WBS around project
products, project phases, or other logical groupings. People often
like to create a WBS in a graphical format first to help them
visualize the whole project and all of its main parts. You can also
show a WBS in tabular form as an indented list of tasks.

Examples WBS's

Understanding how to create a WBS is difficult. Many people learn
by example, so this section includes several of them. The first two
involve a common project—building a house. These examples are
taken from template files provided by two companies that specialize
in designing software to help manage projects — MatchWare and
Microsoft. MatchWare creates a software product called MindView
Business, mentioned in Chapter 2. You can use this software to
create a mind map for many different purposes, including creating a
WBS. That mind map can then be used to create a Gantt chart,
discussed later in this chapter. See the companion Web site for
more examples of WBSs and Appendix C for information on
MindView Business.

Figure 4-7 provides information about a WBS from
MatchWare’s Web site and an example of one in a graphical format.
Be sure to read the information about a WBS before looking at the
example. Also notice that the second tier or Level 2 WBS items in
this example for building a house include six categories:
foundations, external construction, internal construction, roof,
services, and yard & access. Only the internal construction and
services categories are broken down further. The Level 3 items
under services include plumbing and electrical, and they are broken
down another level. A list or tabular view of this WBS is shown as
follows, using the numbering provided by MatchWare:

House at Avenue Drive



1. Foundations
2. External construction
3. Internal construction
3.1 Walls
3.2 Flooring
3.3 Ceilings
3.4 Windows & doors
3.5 Stairs
4. Roof
5. Services
5.1 Plumbing
5.1.1 Kitchen
5.1.2 Bathrooms
5.1.3 Heating/AC
5.1.4 Other
5.2 Electrical
5.2.1 Lighting
5.2.2 Main outlets
5.2.3 Data
5.2.4 Heating/AC
6. Yard & access

First developed by the US Defense Department in the second
half of the 1950s and by NASA in the early 1960s, a Work
Breakdown Structure is a document used by project managers to
define the scope of a project. It describes the end goal, not the
means of reaching that goal. For example, if the project is to build a
house, the WBS defines all the aspects of the finished house, in



increasing levels of detail. It does not specify how the elements of
the house are to be constructed, except where the method of

construction is an important part of the finished house.

A Work Breakdown Structure 1s not a list of tasks, a schedule or
an organization chart. Rather it provides the basis on which a task
list and a schedule can be constructed. Tasks and schedules are
better handled in other ways, for example by using Gantt charts.

A Work Breakdown Structure can show you at a glance:

e What the various elements of the project are
e How the necessary work is distributed between the elements of

the project

e How the cost or budget is distributed between the elements of

the project

e How the larger elements of the project are subdivided into

smaller ones

But it does not say anything about individual tasks or the order

of execution.
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Figure 4-7. MatchWare’s WBS information and example for



building a house

Figure 4-8 provides another WBS for building a house in a

graphical form. (The text in the boxes is listed below for clarity.)
This example is one of the template files available for Microsoft
Project. Notice that it has zen different categories for the Level 2
items as follows:

1.

[U—
e

A S N I T

General conditions

Site Work

Foundation

Framing

Dry in

Exterior finishes

Utility rough-ins and complete concrete
Interior finishes

Landscaping and grounds work

Final acceptance

The companion Web site includes the entire template file, which
breaks down the WBS in further detail.
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Figure 4-8. Microsoft’s WBS example for building a house

You can see from these two examples that a WBS for the same
project can be developed very differently. MatchWare’s example
has six Level 2 categories while Microsoft’s has fen. Some
categories are similar, while others are not. The main thing to
understand is that you are organizing the main deliverables based on
what work needs to be done and how the work will be done.
Neither of these two examples for building a house includes getting
financing or moving items from a former residence to the new
house. If this work is in the scope of a project, you could include
WBS Level 2 categories called financing and moving. If it was
important to you to include outdoor recreational items in the scope
of the project, you might include a Level 2 category called outdoor
recreation with Level 3 categories called swimming pool, tennis
court, and hot tub.

An additional example of a WBS is provided in Figure 4-9 for a
project to create an Intranet site for a company. Notice that this
figure includes the WBS in a graphical or chart form and in a
tabular or list form. Also notice that some of the WBS items are
listed as nouns and some as verb phrases. Many people prefer to
only use nouns in a WBS and to use verb phrases in listing more
detailed schedule activities. According to PMI, the Create WBS
process breaks down deliverables into work packages, and the
Define Activities process under the time management knowledge
area breaks the work packages into schedule activities, which often
have verb phrases. Some people like to keep the names the same in
the WBS and the schedule for simplicity. Consult with experts in
your organization when creating a WBS and decide what is best for
your project and your team so everyone understands what work



needs to be done.

Intranet

Level 1 - Entire Project project

3 it l} ]
Level 2 Concept Web site Ve site Roll out Support
design development

Chart
farm Evaluate Define Define Define Develop Brief Web

level3 current | requirements specific risks & risk | project plan | development

systems functionality | management team
approach
Level 4 Define user Define content Define system Define server
requirements requirements requirements REL

requirements

Tabular or list form with PMI Standard Numbering
1.1 Concept
1.1.1 Evaluate current systems
1.1.2 Define requirements
1.1.2.1 Define user requirements
1.1.2.2 Define content requirements
1.1.2.3 Define system requirements
1.1.2.4 Define server owner requirements
1.1.3 Define specific functionality
1.1.4 Define risk and risk management approach
1.1.5 Develop project plan
1.1.6 Brief Web development team
1.2 Web site design
1.3 Web site development
1.4 Roll out
1.5 Support

Figure 4-9. WBS in chart and tabular form (Schwalbe,
Information Technology Project Management, Sixth Edition,
2010)

Notice that both of these formats in Figure 4-9 show the same



information. Many documents, such as contracts, use the tabular
format. Project management software also uses this format. The
WBS provides the structure and contents for the Task Name column
in tools like Microsoft Project, MindView Business, or AtTask, and
the hierarchy is shown by indenting and numbering items within the
software. The numbering shown in the tabular form on the bottom
half of Figure 4-9 is based on PMI’s Practice Standard for Work
Breakdown Structures, Second Edition. Be sure to check with your
organization to see what numbering scheme it prefers to use for
work breakdown structures.

In Figure 4-9, the lowest level of the WBS is level 4, and items
1.1.2.1, 1.1.2.2, 1.1.2.3, and 1.1.2.4 are work packages. The other
items, such as Web site design, Web site development, Roll out, and
Support, would still need to be broken down further into work
packages. Some work packages might be at a level 2 or 3 in a WBS,
and some might be broken down to a level 4, 5, 6, or even lower
depending on the complexity of the work. A work package
represents the level of work that the project manager monitors and
controls. You can think of work packages in terms of accountability
and reporting. If a project has a relatively short time frame and
requires weekly progress reports, a work package might represent
work completed in one week or less. On the other hand, if a project
has a very long time frame and requires quarterly progress reports,
a work package might represent work completed in one month or
more. A work package might also be the procurement of a specific
product or products, such as an item or items purchased from an
outside source.

The sample WBS shown here seems somewhat easy to construct
and understand. Nevertheless, it is very difficult to create a good
WBS. To create a good WBS, you must understand both the project
and its scope, and incorporate the needs and knowledge of the
stakeholders. The project manager and the project team must decide
as a group how to organize the work and how many levels to
include in the WBS. Many project managers have found that it is
better to focus on getting the top levels done well to avoid being



distracted by too much detail.

Many people confuse tasks on a WBS with specifications. [tems
on a WBS represent work that needs to be done to complete the
project. For example, if you are creating a WBS to redesign a
kitchen, you might have level 2 categories called design,
purchasing, flooring, walls, cabinets, and appliances. Under
flooring, you might have work packages to remove the old flooring,
install the new flooring, and install the trim. You would not have
items like “12' by 14' of light oak™ or “flooring must be durable” on
a WBS. That information could be part of the product requirements
in the scope statement.

Another concern when creating a WBS is how to organize it so
that it provides the basis for the project schedule. You should focus
on what work needs to be delivered, not when or exactly how it will
be done. In other words, the WBS items do not have to be
developed as a sequential list of steps. If you do want some time-
based flow for the work, you can create a WBS using the project
management process groups of initiating, planning, executing,
monitoring and controlling, and closing as level 2 in the WBS. By
doing this, not only does the project team follow good project
management practice, but the WBS tasks can be mapped more
easily against time. The executing deliverables are what vary most
from project to project.




Media Snapshot

Few events get more media attention than the Olympic Games. (See
the Video Highlights example later in this chapter for examples from
the 2012 London Olympics.) Imagine all the work involved in
planning and executing an event that involves thousands of athletes
from around the world with millions of spectators. The 2002
Olympic Winter Games and Paralympics took five years to plan and
cost more than $1.9 billion. PMI awarded the Salt Lake Organizing
Committee (SLOC) the Project of the Year award for delivering
world-class games that, according to the International Olympic
Committee, “made a profound impact upon the people of the
world.”!

Four years before the Games began, the SLOC used a Primavera
software-based system with a cascading color-coded WBS to
integrate planning. A year before the Games, they added a Venue
Integrated Planning Schedule to help the team integrate resource
needs, budgets, and plans. For example, this software helped the
team coordinate different areas involved in controlling access into
and around a venue, such as roads, pedestrian pathways, seating
and safety provisions, and hospitality areas, saving nearly $10

million 2

Approaches to Developing Work Breakdown Structures

Because it 1s so important to create a good WBS, this section
describes several approaches you can use to develop them. These
approaches include:

o Using guidelines

e The analogy approach

e The top-down approach

e The bottomup approach

¢ The mind-mapping approach

Using Guidelines




If guidelines for developing a WBS exist, it is very important to
follow them. Some organizations—for example, the U.S.
Department of Defense (DOD)—prescribe the form and content for
WBSs for particular projects. Many DOD projects require
contractors to prepare their proposals based on the DOD-provided
WBS. For example, a large contract for purchasing hardware and
software might prescribe a WBS with level 2 WBS items that
included hardware, off-the-shelf software, software development,
training, project management, and the like. The hardware item
could include several level 3 items, such as servers, laptops,
printers, and network hardware. Many government projects include
project management as a level 2 item to make sure that work is not
forgotten.

The Analogy Approach

Another approach for constructing a WBS is the analogy approach,
where you use a similar project’s WBS as a starting point. For
example, many organizations have sample WBSs from past projects.
Many software products, like Microsoft Project 2010, include
several templates for WBSs for various types of projects that can be
used as a starting point for creating a new WBS, such as building a
house, as shown earlier. (See Appendix A for information on using
templates.) While starting with a WBS from a similar project can
save a lot of time, it is important that project managers and their
teams address their unique project needs and how work will be
done when creating their WBSs.

The Top-down Approach

Most project managers consider the top-down approach of WBS
construction to be conventional. To use the top-down approach,
start with the largest items or deliverables of the project and break
them into their subordinate items. This process involves refining the
work into greater and greater levels of detail. For example, Figure
4-7 shows how work was broken down to level 4 for part of the
intranet project. After breaking down or decomposing the top-level
items, resources should then be assigned at the work-package level.



The top-down approach is best suited to project managers and
teams who have vast technical insight and a big-picture perspective.

The Bottomup Approach

In the bottomup approach, team members first identify as many
specific activities related to completing the project as possible. They
then aggregate the specific activities and organize them into
summary activities, or higher levels in the WBS. For example, a
group of people might be responsible for creating a WBS to create a
brand new product. They could begin by listing detailed activities
they think they would need to do in order to create the product and
then group the tasks into categories. Then, they would group these
categories into higher-level categories. Some people have found that
writing all possible activities down on sticky notes and then placing
them on a wall helps them see all the work required for the project
and develop logical groupings for performing the work. The
bottomup approach can be very time consuming, but it can also be a
very effective way to create a WBS. Project teams often use the
bottomup approach for projects that represent entirely new products
or approaches to doing a job, or to help create buy-in and synergy
with a project team.

Mind M apping

Some project managers like to use mind mapping to help develop
WBSs. As described in Chapter 2, mind mapping is a technique that
uses branches radiating out from a core idea to structure thoughts
and 1deas. This more visual, less structured approach to defining
and then grouping activities can unlock creativity among individuals
and increase participation and morale among teams. You can create
mind maps by hand, by using sticky notes, using presentation
software like PowerPoint, or by using mind mapping software.

Figure 4-10 shows a diagram that uses mind mapping to create a
WBS for an information technology upgrade project. This figure
was created using MindView software by MatchWare. (You can
access a free 60-day trial of this software from
www.matchware.com/intropm). The circle in the center represents



http://www.matchware.com/intropm

the entire project. Each of the four main branches radiating out
from the center represents the level 2 items for the WBS. Different
people at the meeting creating this mind map might have different
roles in the project, which could help in deciding the activities and
WBS structure. For example, the project manager would want to
focus on all of the project management activities, and he or she
might also know that they will be tracked in a separate budget
category. People who are familiar with acquiring or installing
hardware and software might focus on that work. Branching off
from the main task called “Update inventory” are two subtasks,
“Perform physical inventory” and “Update database.” Branching off
from the “Perform physical inventory” subtask are three further
subdivisions, labeled Building A, Building B, and Building C. The
team would continue to add branches and items until they have
exhausted ideas on what work needs to be performed.

Building A

Perform physical imvantory Builcing B

| Project management —_ 1 Upgrade inventory |
! I e = | Update database

| ITUpgrade Project |

|
ol ] o Servers
Install hardware and | == ~__| Acquire hardware and |

software f ' software { T User hardware

Laptops

]'J Dkt Dps

Figure 4-10. Sample mind-mapping technique for creating a
WBS

After discovering WBS items and structure using the mind-
mapping technique, you could then translate the information into
chart or tabular form, as described earlier. A feature of MindView
software is that you simply change the view from the Map view
(showing the mind map) to the Gantt view, which converts the
WBS items into the Task Names on a Gantt chart, as shown on the
left side of Figure 4-11, You can also export the information in
Microsoft Project’s Gantt chart view, as shown on the right side of
Figure 4-11. You can then break down the activities further, as
needed, and enter durations and dependencies to develop a project
schedule. For example, under Building A, you might add activities
to notify workers in Building A about the physical inventory,




perform the physical inventory, and document the results. These
three activities would have to be done in sequential order.
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Figure 4-11. Gantt charts with WBS generated from a mind
map

Mind mapping can be used for developing WBSs using the top-
down or bottomup approach or a combination of the two. For
example, you could conduct mind mapping for an entire project by
listing the whole project in the center of a document, adding the
main categories on branches radiating out from the center, and then
adding branches for appropriate subcategories. You could also
develop a separate mind-mapping diagram for each major
deliverable and then merge them to create one large diagram for the
entire project. You can also add items anywhere on a mind-
mapping document without following a strict top-down or
bottomup approach. After the mind-mapping documents are



complete, you can convert them into a chart or tabular WBS form.

Sample WBS

The Just-In-Time Training project team decided to use the project
management process groups for the level 2 categories in its WBS,
following a top-down approach. They also reviewed WBSs of
similar projects as they created theirs. (Remember that the process
groups include initiating, planning, executing, monitoring and
controlling, and closing.) The level 3 activities under “Executing”
(where the products and services of the project are produced)
included course design and development, course administration,
course evaluation, and stakeholder communications. The project
team knew that they had to have strong communications to make
the project a success, so they created a separate WBS level 3
category for communications under “Executing.” They focused on
the product deliverables they had to produce in breaking down the
course design and development task by having level 4 categories
based on the types of courses: supplier management, negotiating
skills, project management, and software applications.

Figure 4-12 shows part of the initial WBS Kristin and her team
created. You will see this same information later in this chapter as
the Task names in the Gantt chart. Some items have been broken
down into more detail while others have not. Notice that the
numbering scheme is slightly different than the PMI standard. For
example, the first item is labeled 1. instead of 1.1. This WBS also
includes verb phrases, such as “Prepare stakeholder analysis.” Some
people prefer to use nouns, such as “Stakeholder analysis.”
Remember that the WBS creates the structure or hierarchy for the
work, and the Gantt chart includes the detailed tasks required to
produce a schedule for the project. Many WBS categories might be
broken down further to create the schedule. Recall that the scope
statement should list and describe all the work required for the
project. To define the scope of the project accurately, it is very
important to ensure consistency between the project charter, scope
statement, WBS, Gantt chart, and related documents. It is also very
important to involve the entire project team and other stakeholders




in creating and reviewing the WBS. People who will do the work
should help to plan the work by creating the WBS. It is important to
let workers be creative and know that they have a say in how their
work 1s done. Having group meetings to develop a WBS helps
everyone understand what work must be done for the entire project
and how it should be done, given the people involved. It also helps
to identify where coordination between different work packages
will be required.
Work Breakdown Structure (WBS) for the Just-In-Time
Training Project, August 1
1. Initiating
1.1. Prepare stakeholder analysis
1.2. Prepare business case
1.3. Create project charter
1.4. Hold project kickoff meeting
1.5. Develop preliminary scope statement
2. Planning
2.1. Project integration management
2.1.1. Create team contract
2.1.2. Develop project management plan
2.2. Project scope management
2.2.1. Develop scope statement
2.2.2. Create WBS and WBS dictionary
2.3. Project time management
2.4. Project cost management
2.5. Project quality management
2.6. Project human resource management
2.7. Project communications management
2.8. Project risk management
2.9. Project procurement management
3. Executing
3.1. Course design and development
3.1.1. Supplier management training
3.1.1.1. Needs assessment
3.1.1.1.1. Develop survey
3.1.1.1.2. Administer survey



3.1.1.1.3. Analyze survey results
3.1.1.2. Research of existing training
3.1.1.3. Partnerships
3.1.1.3.1. Research potential partners for
providing training
3.1.1.3.2. Meet with potential partners
3.1.1.3.3. Develop partnership agreements
3.1.1.4. Course development
3.1.1.4.1. Develop executive course
3.1.1.4.2. Develop introductory course
3.1.1.4.3. Develop advanced course
3.1.1.5. Pilot course
3.1.1.5.1. Plan pilot course
3.1.1.5.2. Hold pilot course
3.1.1.5.3. Prepare report on pilot course
3.1.1.5.4. Review results of pilot course
3.1.2. Negotiating skills training
3.1.3. Project management training
3.1.4. Software applications training
3.2. Course administration
3.3. Course evaluation
3.4. Stakeholder communications
3.4.1. Communications regarding project and
changes to training
3.4.1.1. Prepare emails, posters, memos, and
other information
3.4.1.2. Plan and hold meetings
3.4.1.3. Prepare information for the corporate
intranet
3.4.2. Communications regarding productivity
improvements
4. Monitoring and controlling
5. Closing
Figure 4-12. Sample WBS

Creating the WBS Dictionary
Many of the activities listed on a WBS can be rather vague. What




exactly does WBS item 3.1.1.1.2, “Administer survey” mean, for
example? The person responsible for this activity for the Just-In-
Time Training project might think that it does not need to be broken
down any further, which could be fine. However, the WBS item
should be described in more detail so that everyone has the same
understanding of what it involves. What if someone else has to
perform the work? What would you tell him or her to do? What will
it cost to complete the activity? How many resources are required?
How long will it take to complete? Information that is more detailed
is needed to answer these and other questions. Of course you must
use common sense in deciding how much documentation is needed.
For a simple task, verbal instructions might be sufficient.

A WBS dictionary is a document that describes WBS items in
detail. The format of the WBS dictionary can vary based on project
needs. It might be appropriate to have just a short paragraph
describing each work package. For a more complex project, an
entire page or more might be needed for the work-package
descriptions. Some projects might require that each WBS dictionary
item describe the responsible person or organization, resource
requirements, estimated costs, and other information. Other projects
might not require a WBS entry for every single WBS task.

Sample WBS Dictionary Entry

The project manager should work with his or her team and sponsor
to determine the level of detail needed in the WBS dictionary.
Project teams often review WBS dictionary entries from similar
activities to get a better idea of how to create these entries. They
should also decide where this information will be entered and how
it will be updated. For the Just-In-Time Training project, Kristin
and her team will enter all of the WBS dictionary information into
their enterprise project management system. Figure 4-13 provides
an example of one of the entries.

WBS Dictionary Entry
August 1
Project Title: Just-In-Time Training Project
WBS Item Number: 3.1.1.1.2



WBS Item Name: Administer survey

Description: The purpose of the survey for the supplier
management training is to determine the learning objectives for the
executive, introductory, and advanced supplier management courses
(see WBS item 3.1.1.1.1 for additional information on the survey
itself). The survey will be administered online using the standard
corporate survey software. After the project steering committee
approves the survey, the I'T department will send it to all employees
of grade level 52 or higher in the purchasing, accounting,
engineering, information technology, sales, marketing,
manufacturing, and human resource departments. The project
champion, Mike Sundby, VP of Human Resources, will write an
introductory paragraph for the survey. Department heads will
mention the importance of responding to this survey in their
department meetings and will send an e-mail to all affected
employees to encourage their inputs. If the response rate is less than
30% one week after the survey is sent out, additional work may be
required.

Figure 4-13. Sample WBS dictionary entry

The approved project scope statement and its associated WBS
and WBS dictionary form the scope baseline, as mentioned earlier.
Performance in meeting project scope goals is based on the scope
baseline.

PROJECT TIME MANAGEMENT

Project time management involves the processes required to ensure
timely completion of a project. The main planning processes
performed as part of project time management are planning
schedule management, defining activities, sequencing activities,
estimating activity resource, estimating activity durations, and
developing the project schedule. The main documents produced are
a schedule management plan, an activity list and attributes, a
milestone list, a project schedule network diagram, the activity
resource requirements, the activity duration estimates, and a project
schedule. Samples of these documents are provided later in this




section.

Planning Schedule Management

The purpose of this process is to determine the policies, procedures,
and documentation for planning, developing, managing, executing,
and controlling the project schedule. The project team holds
meetings, consults with experts, and analyzes data to help produce a
schedule management plan, which becomes a component of the
project management plan.

Contents of the schedule management plan can include the
following:
e scheduling methodology and tools used to create a schedule
model, if required
e level of accuracy required for activity duration estimates
e units of measure, such as staff hours, days, or weeks
o variance thresholds for monitoring schedule performance, such
as a percentage deviation from the baseline plan
e rules of performance measurement, especially if earned value
management is used (see Chapter 7, Monitoring and
Controlling, for more information on earned value
management)
e formats and frequency for schedule reports
e descriptions of each of the other schedule management
processes

Defining Activities

Project schedules grow out of the basic documents that initiate a
project. The project charter often mentions planned project start and
end dates, which serve as the starting points for a more detailed
schedule. The project manager starts with the project charter and
then develops a project scope statement and WBS, as discussed in
the previous section. Using this information with the scope
statement, WBS, WBS dictionary, project management plan, and
other related information, the project team begins to develop a
schedule by first clearly defining all the activities it needs to
perform.



Creating the Activity List and Attributes

The activity list is a tabulation of activities to be included on a
project schedule. The list should include the activity name, an
activity identifier or number, and a brief description of the activity.
The activity attributes provide schedule-related information about
each activity, such as predecessors, successors, logical relationships,
leads and lags, resource requirements, constraints, imposed dates,
and assumptions related to the activity. The activity list and activity
attributes should be in agreement with the WBS and WBS
dictionary. Recall that a work package is the lowest level item or
work in a WBS. Activities in the activity list are based on the
detailed work required to complete each work package.

The goal of the activity definition process is to ensure that
project team members have a complete understanding of all the
work they must do as part of the project scope so that they can start
scheduling the work. For example, one of the work packages in the
WBS for the Just-In-Time Training project is “Prepare report on
pilot course.” The project team would have to understand what that
means before it can make schedule-related decisions. How long
should the report be? Does it require a survey or extensive research
to produce 1t? What skill level does the report writer need to have?
Further defining the task will help the project team determine how
long it will take to do and who should do it.

The WBS is often expanded during the activity definition
process as the project team members further define the activities
required for performing the work. For example, the task “Prepare
report on pilot course” might be broken down into several activities
describing the steps involved in producing the report, such as
developing a survey, administering the survey, analyzing the survey
results, conducting interviews, writing a draft report, editing the
report, and finally producing the report.

To avoid too much detail, some people prefer not to include
these additional schedule-related activities in the WBS. They keep
the lowest level of the WBS at the previously defined work package
and describe detailed activities separately in the activity list and



schedule. With most project management software, however, it is
easy to include a/l the activity data in one place and then view
information at whatever level of detail is desired. In this example,
the activity list refers to the lowest level of work described for the
project.

The project team should review the activity list and activity
attributes with project stakeholders. If they do not, they could
produce an unrealistic schedule and deliver unacceptable results.
For example, if a project team simply estimated that it would take
one day for the “Prepare report on pilot course” task and had an
intern or trainee write a two-page report to complete that task, the
result could be a furious sponsor who expected extensive research,
surveys, and a 50-page report. Clearly defining the work and having
a realistic schedule for all activities is crucial to project success.

Sample Activity List and Attributes

Kristin and her team developed an activity to assist in developing
the project schedule. Figure 4-14 provides a sample entry in the
activity list. Notice the detailed information provided, such as the
predecessors, successors, resource requirements, and assumptions.
As you can see from this sample, Kristin and her team would have
to work closely with other stakeholders to define this information.

Activity List and Attributes
August 1

Project Name: Just-In-Time Training Project
WBS Item Number: 3.1.1.1.2

WBS Item Name: Administer survey
Predecessors: 3.1.1.1.1 Develop survey
Successors: 3.1.1.1.3 Analyze survey results
Logical Relationships: finish-to-start

Leads and Lags: None

Resource Requirements: IT personnel, corporate survey software,
corporate Intranet

Constraints: None

Imposed dates: None



Assumptions: The survey for the supplier management training will
be administered online using the standard corporate survey
software. It should include questions measured on a Likert scale.
For example, a question might be as follows: I learned a lot from
this course. Respondents would enter 1 for Strongly Agree, 2 for
Agree, 3 for Undecided, 4 for Disagree, or 5 for Strongly Disagree.
There also should be several open-ended questions, such as “What
did you like most about the pilot course? What did you like least
about the pilot course?” After the project steering committee
approves the survey, the I'T department will send it to all employees
of grade level 52 or higher in the purchasing, accounting,
engineering, information technology, sales, marketing,
manufacturing, and human resource departments. The project
champion, Mike Sundby, VP of Human Resources, will write an
introductory paragraph for the survey.

Department heads will mention the importance of responding to this
survey in their department meetings and will send an e-mail to all
affected employees to encourage their inputs. If the response rate is
less than 30% one week after the survey is sent out, additional work
may be required, such as a reminder e-mail to follow-up with
people who have not responded to the survey.

Figure 4-14. Sample activity list and attributes

Creating a Milestone List

To ensure that all major activities are accounted for, project teams
often create a milestone list. A milestone is a significant event on a
project. It often takes several activities and a lot of work to
complete a milestone, but the milestone itself 1s like a marker to
help in identifying necessary activities. There is usually no cost or
duration associated with a milestone. Milestones are also useful
tools for setting schedule goals and monitoring progress, and
project sponsors and senior managers often focus on major
milestones when reviewing projects. For example, milestones for
many projects include sign-off of key documents; completion of
specific products; and completion of important process-related
work, such as awarding a contract to a supplier. Milestone names



are generally written in past tense, such as “Contract awarded.”

Sample Milestone List

Kristin and her team reviewed the draft WBS and activity list to
develop an initial milestone list. They reviewed the list with their
sponsor and other key stakeholders. Project teams often estimate
completion dates for milestones early in the scheduling process and
adjust them after going through additional time management
planning steps such as activity sequencing, activity resource
estimating, duration estimating, and schedule development. Figure
4-15 shows part of the milestone list for the Just-In-Time Training
project. This section focuses on the milestones related to the needs
assessment for supplier management training (WBS item 3.1.1.1).
Kristin knew her team had to complete this survey early in the
project and that the results would affect many of the other tasks
required for the project. Her team might need to see all the
milestones provided in Figure 4-15, but the steering committee
might only need to see the last milestone, “Survey results reported
to steering committee.” The steering committee might focus on
other milestones, including the project kickoff meeting, results of
the pilot course, dates for each training class provided as part of the
project, results of the course evaluations, and projected end date for
the project. Using project management software, such as Project
2010, makes it easy to filter information and create reports so that
different people can focus on their own tasks and milestones. See
Appendix A for more details on using Project 2010.




Milestone List

August 1

Project Name: Just-In-Time Training
Project

. Initial Estimated
Milestone Completion
Date*
Draft survey completed 8/3
Survey comments submitted 8/8
Survey sent out by IT 8/10
Percentage of survey respondents 17
reviewed 8
Survey report completed 8/22
Survey results reported to steering 274

committee

*Note: Dates are in U.S. format. 8/3
means August 3.

Figure 4-15. Sample milestone list




Best Practice

Many people use the SMART criteria to help define milestones. The
SMART criteria are guidelines suggesting that milestones should be:
e Specific
e Measureable
e Assignable
e Realistic
e Time-framed
For example, completing the draft survey, as listed in Figure 4-
13 is specific, measurable, and assignable if everyone knows what
should be in the draft survey, how and to whom it should be
distributed, and who is responsible for creating the survey.
Completing the draft survey is realistic and able to be time-framed if
it is an achievable event and scheduled for completion at an
appropriate time.
You can also use milestones to help reduce schedule risk by
following these best practices:
e Define milestones early in the project and include them in the
Gantt chart to provide a visual guide.
e Keep milestones small and frequent.
e The set of milestones must be all-encompassing.
e Each milestone must be binary, meaning it is either complete or
incomplete.
e Carefully monitor the milestones on the critical path (described
later in this chapter) 3

Sequencing Activities

After defining project activities, the next step in project time
management is activity sequencing. Activity sequencing involves
reviewing the activity list and attributes, project scope statement,
and milestone list to determine the relationships or dependencies
between activities. It also involves evaluating the reasons for
dependencies and the different types of dependencies.

A dependency or relationship relates to the sequencing of



project activities or tasks. For example, does a certain activity have
to be finished before another one can start? Can the project team do
several activities in parallel? Can some overlap? Determining these
relationships or dependencies between activities has a significant
impact on developing and managing a project schedule.

There are three basic reasons for creating dependencies among
project activities:

e Mandatory dependencies are inherent in the nature of the
work being performed on a project. They are sometimes
referred to as hard logic because their relationships are
unavoidable. For example, you cannot hold training classes
until the training materials are ready, and the training materials
cannot be created until the objectives of the course are
determined.

e Discretionary dependencies are defined by the project team.
For example, a project team might follow good practice and not
start detailed design work until key stakeholders sign off on all
of the analysis work. Discretionary dependencies are sometimes
referred to as soft logic and should be used with care because
they might limit later scheduling options.

o External dependencies involve relationships between project
and non-project activities. The installation of new software
might depend on delivery of new hardware from an external
supplier. Even though the delivery of the new hardware might
not be in the scope of the project, it should have an external
dependency added to it because late delivery will affect the
project schedule.

As with activity definition, it is important that project
stakeholders work together to define the activity dependencies that
exist on their project. If you do not define the sequence of activities
and estimate their durations, you cannot use some of the most
powerful schedule tools available to project managers: network
diagrams and critical path analysis. The main output of activity
sequencing 1s a network diagram.



Project Schedule Network Diagrams

Network diagrams are the preferred technique for showing activity
sequencing for project schedules. A project schedule network
diagram or simply network diagram is a schematic display of the
logical relationships among, or sequencing of, project activities.
Some people refer to network diagrams as PERT charts. PERT is
described later in this section. Figure 4-16 shows a sample network
diagram for Project X, which uses the arrow diagramming method
(ADM), or activity-on-arrow (AOA) approach. (Note: This
approach is shown first because the diagrams are easier to
understand and create. Its main limitation is that it can only show
finish-to-start dependencies, as described later in this section.)

Note the main elements on this network diagram. The letters A
through I represent activities with dependencies that are required to
complete the project. These activities come from the activity
definition process described earlier. The arrows represent the
activity sequencing, or relationships between tasks. For example,
Activity A must be done before Activity D, and Activity D must be
done before Activity F.

Figure 4-16. Activity-on-arrow (AOA) network diagram for
Project X

The format of this network diagram uses the activity-on-arrow
(AOA) approach, or the arrow diagramming method (ADM)—a
network diagramming technique in which activities are represented
by arrows and connected at points called nodes to illustrate the
sequence of activities. A node is simply the starting and ending
point of an activity. The first node signifies the start of a project,



and the last node represents the end of a project.

Keep in mind that the network diagram represents activities that
must be done to complete the project. It is not a race to get from the
first node to the last node. Every activity on the network diagram
must be completed for the project to finish. It 1s also important to
note that not every single item on the WBS needs to be on the
network diagram; only activities with dependencies need to be
shown on the network diagram. However, some people like to have
start and end milestones and to list every activity. It is a matter of
preference. For projects with hundreds of activities, it might be
simpler to include only activities with dependencies on a network
diagram.

Assuming you have a list of the project activities and their start
and finish nodes, follow these steps to create an AOA network
diagram:

1. Find all of the activities that start at Node 1. Draw their finish
nodes, and draw arrows between Node 1 and each of those
finish nodes. Put the activity letter or name on the associated
arrow. If you have a duration estimate, write that next to the
activity letter or name, as shown in Figure 4-16. For example, A
= 10 means that the duration of Activity A is ten days, weeks,
or other standard unit of time. Also be sure to put arrowheads
on all arrows to signify the direction of the relationships.

2. Continue drawing the network diagram, working from left to
right. Look for bursts and merges. A burst occurs when two or
more activities follow a single node. A merge occurs when two
or more nodes precede a single node. For example, in Figure 4-
16, Node 1 1s a burst because it goes into Nodes 2 and 3. Node
4 is a merge preceded by Nodes 2 and 3.

3. Continue drawing the AOA network diagram until all activities
are included on the diagram.

4. As arule of thumb, all arrowheads should face toward the
right, and no arrows should cross on an AOA network
diagram. You might need to redraw the diagram to make it look



presentable.

Even though AOA network diagrams are generally easy to
understand and create, a different method is more commonly used:
the precedence diagramming method. The precedence
diagramming method (PDM) is a network diagramming
technique in which boxes represent activities. It is particularly
useful for visualizing different types of time dependencies. AOA
diagrams can only show the most common type of dependency,
finish-to-start.

Figure 4-17 illustrates the types of dependencies that can occur
among project activities, based on a Help screen from Microsoft
Project (taken from the 2007 version). This screen shows that task
A 1s the predecessor or “from” task and B is the successor or “to”
task. After you determine the reason for a dependency between
activities (mandatory, discretionary, or external), you must
determine the type of dependency. Note that the terms “activity”
and “task’ are used interchangeably, as are “relationship” and
“dependency.” The four types of dependencies, or relationships,
between activities include the following:

o Finish-to-start: A relationship in which the successor or “to”
activity (Activity B) cannot start until the predecessor “from”
activity” (Activity A) is finished. For example, you cannot
provide training until after the training materials are available.
Finish-to-start is the most common type of relationship, or
dependency, and AOA network diagrams use only finish-to-
start dependencies.

o Start-to-start: A relationship in which the successor activity
cannot start until the predecessor activity starts. For example, as
soon as you start a project review meeting, you can start
documenting attendees, serving refreshments, taking minutes,
and so on.

o Finish-to-finish: A relationship in which the successor activity
cannot finish before the predecessor activity finishes. For
example, quality control efforts cannot finish before production



finishes, although the two activities can be performed at the
same time.

Start-to-finish: A relationship in which the successor activity
cannot finish before the predecessor activity starts. This type of
relationship is rarely used, but it is appropriate in some cases.
For example, an organization might strive to stock raw
materials just in time for the manufacturing process to begin. A
delay in the start of the manufacturing process should delay
completion of stocking the raw materials. Another example is
when an employee cannot leave his/her current job until a
replacement is found. Microsoft Project’s Help screen provides
the following example: The roof trusses for your construction
project are built offsite. Two of the tasks in your project are
“Truss delivery” and “Assemble roof.” The “Assemble roof”
task cannot be completed until the “Truss delivery” task begins.



Link type Example T
Description
Firsigsh-to
1(F3 T
3 The dependent task (B) cannot begin
| n r % :
until the task that it depends (A) on is
8 complete,
Start-1n-3tan
- The dependent task (B) cannot begin
until the task that it depends (A) on
B begins,
Finizh-te
nish (FF
AH The dependent task (B) cannot be
= completed until the task that it depends
on (/) is completed.
aEmla-nnisn . i
The dependent rask (B) cannot be
Al completed until the task that it depends
on (A) berins,
& ) by

Figure 4-17. Task dependency types

Figure 4-18 illustrates Project X (shown originally in Figure 4-
16) using the precedence diagramming method. Notice that the
activities are placed inside boxes, which represent the nodes on this
diagram. Arrows show the relationships between activities. For
example, Activity D has a relationship of dependency with Activity
A. This figure was created using Microsoft Project, which
automatically places additional information inside each node. Each
task box includes the start and finish date, labeled “Start” and
“Finish”; the task ID number, labeled “ID”; the task’s duration,
labeled “Dur’’; and the names of resources, if any, assigned to the
task, labeled “Res.” The border of the boxes for tasks on the critical
path (discussed later in this section) appears automatically in red in
the Microsoft Project network diagram view. In Figure 4-18, the
boxes for critical tasks (A, C, E, F, and H) are shown in black. See
Appendix A for detailed information on using Project 2010.




Figure 4-18. Precedence diagramming method network
diagram for Project X

Although the AOA diagram might seem easier to understand, the
precedence diagramming method is used more often than AOA
network diagrams. Its main advantage is that it allows you to show
different types of dependencies among tasks, whereas AOA
network diagrams use only finish-to-start dependencies. For more
details on creating network diagrams, see additional references on
the link for this chapter on www.intropm.com.

Kristin and her team reviewed all the project activities and
determined which ones had dependencies. They also determined
which tasks could be overlapped (or have “lead” time) and which
needed some “lag” time, or a gap in time. See Appendix A for more
information on lead and lag time. For example, they wanted to wait
30 days after holding the first supplier management course before
holding the second one, which meant they needed to create a
dependency with 30 days of lag time between the two courses. If
the first class was held earlier or later than planned, the date for the
second course would automatically adjust to follow it 30 days later.
They entered the information into Microsoft Project to begin
building a detailed Gantt chart for the project, as described later in
this section. The Microsoft Project file would be integrated with
their enterprise project management system to have all information
in one place.

Estimating Activity Resources

Before you can estimate the duration for each activity, you must
have a good idea of the quantity and type of resources (people,
equipment, and materials) that will be assigned to each activity. It is
important that the people who help determine what resources are
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necessary include people who have experience and expertise in
similar projects and with the organization performing the project.

Important questions to answer in activity resource estimating
include the following:

e How difficult will it be to do specific activities on this project?

¢ [s there anything unique in the project’s scope statement that
will affect resources?

e What is the organization’s history in doing similar activities?
Has the organization done similar tasks before? What level of
personnel did the work?

e Does the organization have appropriate people, equipment, and
materials available for performing the work? Are there any
organizational policies that might affect the availability of
resources?

e Does the organization need to acquire more resources to
accomplish the work? Would it make sense to outsource some
of the work? Will outsourcing increase or decrease the amount
of resources needed and when they will be available?

It 1s important to thoroughly brainstorm and evaluate alternatives
related to resources, especially on projects that involve people from
multiple disciplines and companies. Because most projects involve
many human resources and the majority of costs are for salaries and
benefits, it is often effective to solicit ideas from different people
and to address resource-related issues early in a project. The
resource estimates should also be updated as more detailed
information becomes available.

Sample Activity Resource Requirements

A key output of the resource estimating process is documentation of
activity resource requirements. This list can take various formats.
For the Just-In-Time Training project, Kristin met with her team,
her sponsor, and the project steering committee, as needed, to
discuss resource requirements for the project. They also discussed
which training might be best to outsource, which would be best to



perform with internal resources, and which should use both internal
and external resources. They entered important resource
information for each task in their enterprise project management
software.

Figure 4-19 provides an example of one of the resource
requirement entries for the activity described earlier in the WBS
dictionary entry called “Administer survey.”

Activity Resource Requirements
August 1

Project Name: Just-In-Time Training Project

WBS Item Number: 3.1.1.1.2

WBS Item Name: Administer survey

Description: Internal members of our IT department will perform
this task. The individuals must be knowledgeable in using our
online survey software so they can enter the actual survey into this
software. They must also know how to run a query to find the email
addresses of employees of grade level 52 or higher in the
purchasing, accounting, engineering, information technology, sales,
marketing, manufacturing, and human resource departments.

Figure 4-19. Sample activity resource requirements information

Estimating Activity Duration

After working with key stakeholders to define activities, determine
their dependencies, and estimate their resources, the next process in
project time management is to estimate the duration of activities. It
1s important to note that duration includes the actual amount of
time spent working on an activity plus elapsed time. For example,
even though it might take one workweek or five workdays to do the
actual work, the duration estimate might be two weeks to allow
extra time needed to obtain outside information or to allow for
resource availability. Do not confuse duration with effort, which is
the number of workdays or work hours required to complete a task.
A duration estimate of one day could be based on eight hours of
work or 80 hours of work. Duration relates to the time estimate, not
the effort estimate. Of course, the two are related, so project team



members must document their assumptions when creating duration
estimates and update the estimates as the project progresses.

The outputs of activity duration estimating include updates to the
activity attributes, if needed, and duration estimates for each
activity. Duration estimates are provided as a discrete number, such
as four weeks; as a range, such as three to five weeks; or as a three-
point estimate. A three-point estimate is an estimate that includes
an optimistic, most likely, and pessimistic estimate, such as three
weeks, four weeks, and five weeks, respectively. The optimistic
estimate is based on a best-case scenario, whereas the pessimistic
estimate 1s based on a worst-case scenario. The most likely estimate,
as it sounds, 1s an estimate based on a most likely or expected
scenario.

A three-point estimate is required for performing PERT
estimates. Program Evaluation and Review Technique (PERT)
1s a network analysis technique used to estimate project duration
when there is a high degree of uncertainty about the individual
activity duration estimates. By using the PERT weighted average for
each activity duration estimate, the total project duration estimate
accounts for the risk or uncertainty in the individual activity
estimates.

To use PERT, you calculate a weighted average for the duration
estimate of each project activity using the following formula:
PERT weighted

average — optimistic time + 4 x most likely ime + pessimistic time
6]

Sample Activity Duration Estimates

Many project teams use one discrete estimate—the most likely
estimate—to estimate activity durations. For example, Kristin’s team
could enter these discrete estimates into their enterprise project
management system. If Kristin’s project team used PERT to
determine the schedule for the Just-In-Time Training project, they
would have to collect numbers for the optimistic, most likely, and
pessimistic duration estimates for each project activity. For example,
suppose the person assigned to administer the survey for the



supplier management training estimated that it would take two
workdays to do this activity. Without using PERT, the duration
estimate for that activity would be two workdays. Suppose an
optimistic time estimate for this activity is one workday, and a
pessimistic time estimate is nine workdays. Applying the PERT
formula, you get the following:

PERT weighted average = 1workday + 4 x 2 workdays + 9 workdays
0
= (1 + 8 + 9 workdays)/6 (Multiply 4 x 2 before adding)
= 18 workdays/6
= 3 workdays

Instead of using the most likely duration estimate of two
workdays, the project team would use three workdays. The main
advantage of PERT is that it attempts to address the risk associated
with duration estimates. Because many projects exceed schedule
estimates, PERT might help in developing schedules that are more
realistic.

PERT also has disadvantages: It involves more work because it
requires several duration estimates, and there are better probabilistic
(based on probability) methods for assessing schedule risk, such as
Monte Carlo simulations. To perform a Monte Carlo simulation, in
addition to the three-point estimate, you also collect probabilistic
information for each activity duration estimate. For example, Kristin
would ask the person assigned to administer the survey for the
supplier management training for an optimistic, pessimistic, and
most likely estimate and the probability of completing that activity
between the optimistic and most likely time estimates. For this
project, however, Kristin and her team decided to enter realistic
discrete estimates for each activity instead of using PERT or a
Monte Carlo simulation. She stressed that people who would do the
work should provide the estimate, and they should have 50 percent
confidence in meeting each estimate. If some tasks took longer,
some took less time, and some were exactly on target, they should
still meet their overall schedule.

Developing the Project Schedule
Schedule development uses the results of all the preceding project



time management processes to determine the start and end dates of
project activities and of the entire project. There are often several
iterations of all the project time management processes before a
project schedule is finalized. The ultimate goal of schedule
development is to create a realistic project schedule that provides a
basis for monitoring project progress for the time dimension of the
project. Project managers must lead their teams in creating realistic
schedules and then following them during project execution.

What Went Right?

The International Project Management Association (IPMA) provides
annual awards for Project Excellence (PE). In 2008, Foster Wheeler
won the award for designing and building the Lomellina 2 waste-to-
energy plant, which annually processes 180,000 tons of refuse-
derived fuel and generates 25 megawatts of electricity. They used
experience from the first project and worked closely with their
customer to develop and follow an aggressive schedule for the
plant. CEO Marco Moresco said, “We are indeed extremely pleased
to be the 2008 winner of this prestigious international award. The
Lomellina 2 project is one of many successful Foster Wheeler
projects that demonstrate the extent to which world-class project
management tools and procedures are deeply embedded in our
organization worldwide. The Lomellina 2 team delivered a high
quality facility in a very challenging schedule of 26 months from
kickoff to commercial operation and we are proud that the

Lomellina 2 team has achieved international recognition for their
994

achievements

The main output of the schedule development process is the
project schedule, which is often displayed in the form of a Gantt
chart. Gantt charts provide a standard format for displaying
project schedule information by listing project activities and their
corresponding start and finish dates in a calendar format. Figure 4-
20 shows a simple Gantt chart for Project X, described earlier,
created with Microsoft Project. Recall that this example only uses
finish-to-start dependencies and no lead or lag time. See Appendix
A for examples and instructions for using other types of



dependencies.
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Figure 4-20. Gantt chart for Project X

Recall that the activities on the Gantt chart should coincide with
the activities on the WBS, the activity list, and the milestone list.
Before showing a Gantt chart for the Just-In-Time Training project,
it is important to explain a fundamental concept that assists project
teams in developing and meeting project schedules: critical path
analysis.

Critical Path Analysis

Many projects fail to meet schedule expectations. Critical path
method (CPM)—also called critical path analysis—is a network
diagramming technique used to predict total project duration. This
important tool will help you combat project schedule overruns. A
critical path for a project is the series of activities that determine
the earliest time by which the project can be completed. It is the
longest path through the network diagram and has the least amount
of slack or float. Slack or float is the amount of time an activity
may be delayed without delaying a succeeding activity or the project
finish date. There are normally several tasks done in parallel on
projects, and most projects have multiple paths through a network
diagram. The longest path or the path containing the critical tasks is
what is driving the completion date for the project. Remember that
you are not finished with the project until you have finished al/ the
tasks.

Calculating the Critical Path

To find the critical path for a project, you must first develop a good
network diagram as described earlier, which requires a good activity



list based on the WBS. To create a network diagram, you must
determine the dependencies of activities and also estimate their
durations. Calculating the critical path involves adding the durations
for all activities on each path through the network diagram. The
longest path is the critical path.

Figure 4-21 shows the AOA network diagram for Project X
again. Note that you can use either the AOA or the precedence
diagramming method to determine the critical path on projects.
Figure 4-21 shows all the paths—a total of six—through the
network diagram. Note that each path starts at the first node (1) and
ends at the last node (7) on the AOA network diagram. This figure
also shows the length or total duration of each path through the
network diagram. These lengths are computed by adding the
durations of each activity on the path. Because path A-C-E-F-H at
37 days has the longest duration, it is the critical path for the project.

Note: Assume all durations are in days.

Path 1: A-D-F-H Length = 10+8+742 =27
Path 2: A-D-G-I Length = 10+8+4+1=23
Path 3: A-C-E-F-H Length = 10+6+12+7+2=37
Path 4: A-C-E-G-I Length = 10+6+12+4+1 = 33
Path 5: B-E-F-H Length = 5+12+7+2=26
Path 6: B-E-G-I Length = 5+12+4+1=22

Figure 4-21. Critical path calculation for Project X

On a humorous note, Figure 4-22 shows what looks like a
network diagram from a cartoon illustrating how viruses travel.
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Figure 4-22. Another use of a network diagram
(www.xkcd.com)

What does the critical path really mean? The critical path shows
the shortest time in which a project can be completed. If one or
more of the activities on the critical path takes longer than planned,
the whole project schedule will slip un/ess the project manager
takes corrective action.

Project teams can be creative in managing the critical path. For
example, Joan Knutson, a well-known author and speaker in the
project management field, often describes how a gorilla helped
Apple computer complete a project on time. Team members worked
in an area with cubicles, and whoever was in charge of a task
currently on the critical path had a big, stuffed gorilla on top of his
or her cubicle. Everyone knew that that person was under the most
time pressure, so they tried not to distract him or her. When a
critical task was completed, the person in charge of the next critical
task received the gorilla.

Growing Grass Can Be on the Critical Path

People are often confused about what the critical path is for a
project or what it really means. Some people think the critical path
includes the most critical activities. However, the critical path
focuses on the time dimension of a project. The fact that its name
includes the word “critical” does nof mean that it includes all critical
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activities in terms of scope, quality, resources, or other areas. For
example, Frank Addeman, executive project director at Walt Disney
Imagineering, explained in a keynote address at the May 2000 PMI-
ISSIG Professional Development Seminar that growing grass was
on the critical path for building Disney’s Animal Kingdom theme
park. This 500-acre park required special grass for its animal
inhabitants, and some of the grass took years to grow. The project
manager did not assign his top people to watching grass grow! He
did use this information, however, to delay the start of other more
expensive activities to make effective use of resources. Another
misconception is that the critical path is the shortest path through
the network diagram. In areas such as transportation modeling,
multiple network diagrams are drawn in which identifying the
shortest path is the goal. For a project, however, each task or
activity must be done in order to complete the project. It is not a
matter of choosing the shortest path.

Other aspects of critical path analysis may cause confusion. Can
there be more than one critical path on a project? Does the critical
path ever change? In the Project X example, suppose that Activity G
has a duration estimate of eight days instead of four days. This new
duration estimate would make the length of Path 4 equal to 37days.
Now the project has two paths (paths 3 and 4) of the longest
duration, so there are two critical paths. Therefore, there can be
more than one critical path on a project. Project managers should
closely monitor performance of activities on the critical path to
avoid late project completion. If there is more than one critical path,
project managers must keep their eyes on all of them.

The critical path on a project can change as the project
progresses. For example, suppose Activity B from Figure 4-21 has
problems and ends up taking 17 days instead of 5 to finish.
Assuming no other task durations change, path 5, B-E-F-H,
becomes the new critical path with a duration of 38 days. Therefore,
the critical path can change on a project.

Using Critical Path Analysis to Make Schedule Trade-Offs




It 1s important to know what the critical path is throughout the life
of a project so that the project manager can make trade-offs. If the
project manager knows that one of the tasks on the critical path is
behind schedule, he needs to decide what to do about it. Should the
schedule be renegotiated with stakeholders? Should more resources
be allocated to other items on the critical path to make up for that
time? Is it okay if the project finishes behind schedule? By keeping
track of the critical path, the project manager and his team take a
proactive role in managing the project schedule.

It is common for stakeholders to want to shorten a project
schedule estimate. Your team may have done its best to develop a
project schedule by defining activities, determining sequencing, and
estimating resources and durations for each activity. The results of
this work may have shown that your team needs 10 months to
complete the project. Your sponsor might ask if the project can be
done in eight or nine months. Rarely do people ask you to take
longer than you suggested. By knowing the critical path, the project
manager and his team can use several duration compression
techniques to shorten the project schedule. One technique is to
reduce the duration of activities on the critical path. The project
manager can shorten the duration of critical path activities by
allocating more resources to those activities or by changing their
scope.

Crashing is a technique for making cost and schedule trade-offs
to obtain the greatest amount of schedule compression for the least
incremental cost. For example, suppose one of the items on the
critical path for the Just-In-Time Training project was to design and
develop an advanced course for supplier management. If this task is
yet to be done and was originally estimated to take four weeks
based on key people working 25 percent of their time on this task,
Kristin could suggest that people work 50 percent of their time to
finish the task faster. This change might cost some additional
money if people had to work paid overtime, but it could shorten the
project end date by two weeks. By focusing on tasks on the critical
path that could be finished more quickly for either no extra cost or a



small cost, the project schedule could be shortened. The main
advantage of crashing is shortening the time it takes to finish a
project. The main disadvantage of crashing is that it often increases
total project costs. If used too often, however, crashing can affect
staff negatively by lowering morale or causing burnout.

Another technique for shortening a project schedule is fast
tracking. Fast tracking involves doing activities in parallel that you
would normally do in sequence. For example, Kristin’s project team
may have planned not to start any of the work on the negotiating
skills training until they finished most of the work on the supplier
management training. Instead, they could consider performing
several of these tasks in parallel to shorten the schedule. As with
crashing, the main advantage of fast tracking is that it can shorten
the time it takes to finish a project. The main disadvantage of fast
tracking is that it can end up lengthening the project schedule,
because starting some tasks too soon often increases project risk
and results in rework.

Importance of Updating Critical Path Data

In addition to finding the critical path at the beginning of a project,
it is important to update the schedule with actual data. After the
project team completes activities, the project manager should
document the actual duration of each of those activities. He or she
should also document revised estimates for activities in progress or
yet to be started. These revisions often cause a project’s critical path
to change, resulting in a new estimated completion date for the
project. Again, proactive project managers and their teams stay on
top of changes so that they can make informed decisions and keep
stakeholders informed of, and involved in, major project decisions.

Critical Chain Scheduling

Another more advanced scheduling technique that addresses the
challenge of meeting or beating project finish dates is an application
of the Theory of Constraints called critical chain scheduling. The
Theory of Constraints (TOC) is a management philosophy
developed by Eliyahu M. Goldratt and discussed in his books The



Goal and Critical Chain.> The Theory of Constraints is based on
the fact that, like a chain with its weakest link, any complex system
at any point in time often has only one aspect or constraint that
limits its ability to achieve more of its goal. For the system to attain
any significant improvements, that constraint must be identified,
and the whole system must be managed with it in mind. Critical
chain scheduling is a method of scheduling that considers limited
resources when creating a project schedule and includes buffers to
protect the project completion date.

An important concept in critical chain scheduling is the
availability of scarce resources. Some projects cannot be done
unless a particular resource is available to work on one or several
tasks. For example, if a television station wants to produce a show
centered on a particular celebrity, it must first check the availability
of that celebrity. As another example, if a particular piece of
equipment is needed full time to complete each of two tasks that
were originally planned to occur simultaneously, critical chain
scheduling acknowledges that you must either delay one of those
tasks until the equipment is available or find another piece of
equipment in order to meet the schedule. Other important concepts
related to critical chain scheduling include multitasking and time
buffers.

Multitasking occurs when a resource works on more than one
task at a time. This situation occurs frequently on projects. People
are assigned to multiple tasks within the same project or different
tasks on multiple projects. For example, suppose someone is
working on three different tasks, Task 1, Task 2, and Task 3, for
three different projects, and each task takes 10 days to complete. If
the person did not multitask, and instead completed each task
sequentially, starting with Task 1, then Task 1 would be completed
after day 10, Task 2 would be completed after day 20, and Task 3
would be completed after day 30, as shown in Figure 4-23.
However, because many people in this situation try to please all
three people who need their tasks completed, they often work on
the first task for some time, then the second, then the third, then go




back to finish the first task, then the second, and then the third, as
shown in Figure 4-24. In this example, the tasks were all half-done
one at a time, then completed one at a time. Task 1 is now
completed at the end of day 20 instead of day 10, Task 2 is
completed at the end of day 25 instead of day 20, and Task 3 is still
completed on day 30. This example illustrates how multitasking can
delay task completions. Multitasking also often involves wasted
setup time, which increases total duration.

Task 1 completed Task 2 completed
after 10 days after 20 days
Task 1 Task 2 Task 3 NRAE
multitasking
_ 10days _ 10days _ 10days

Figure 4-23. Three tasks without multitasking (Schwalbe,
Information Technology Project Management, Sixth Edition,
2010)



Task 1 completed Task 2 comipleted
after 20 days after 25 days

Task 1 Task 2 Task 3 Task 1 Task 2 Task 3 With
multitasking

5 days 5 days 5 days 5 days 5 days 4§ days
—

Figure 4-24. Three tasks with multitasking (Schwalbe,
Information Technology Project Management, Sixth Edition,
2010)

Critical chain scheduling assumes that resources do not multitask
or at least minimize multitasking. Someone should not be assigned
to two tasks simultaneously on the same project when critical chain
scheduling 1s in effect. Likewise, critical chain theory suggests that
projects be prioritized so people working on more than one project
at a time know which tasks take priority. Preventing multitasking
avoids resource conflicts and wasted setup time caused by shifting
between multiple tasks over time. In fact, a 2006 cover story for
Time Magazine discussed the negative effects of multitasking,
especially with the advent of new technologies. “Decades of
research (not to mention common sense) indicate that the quality of
one’s output and depth of thought deteriorate as one attends to ever
more tasks. Some are concerned about the disappearance of mental

downtime to relax and reflect.”®

An essential concept to improving project finish dates with
critical chain scheduling is to change the way people make task
estimates. Many people add a safety or buffer, which is additional
time to complete a task, to an estimate to account for various
factors. These factors include the negative effects of multitasking,
distractions and interruptions, fear that estimates will be reduced,
Murphy’s Law, efc. Murphy’s Law states that if something can go
wrong, it will. Critical chain scheduling removes buffers from
individual tasks and instead creates a project buffer, which is
additional time added before the project’s due date. Critical chain
scheduling also protects tasks on the critical chain from being
delayed by using feeding buffers, which are additional time added



before tasks on the critical chain that are preceded by noncritical-
path tasks.

Figure 4-25 provides an example of a network diagram
constructed using critical chain scheduling. Note that the critical
chain accounts for a limited resource, X, and the schedule includes
use of feeding buffers and a project buffer in the network diagram.
The tasks marked with an X are part of the critical chain, which can
be interpreted as being the critical path using this technique. The
task estimates in critical chain scheduling should be shorter than
traditional estimates because they do not include their own buffers.
Not having task buffers should mean less occurrence of
Parkinson’s Law, which states that work expands to fill the time
allowed. In other words, if you included a buffer in a task estimate
and you did not need it, you would still use it. The feeding and
project buffers protect the date that really needs to be met—the
project completion date.

Crntical chain

BRI
il 14 G- i )

Critical chain

= oam oam o om oam

Completion
date

Cntical chain

# = Tasks done by limited resource
FB = Feeding buffer

Figure 4-25. Example of critical chain scheduling’

As you can see, critical chain scheduling is a fairly complicated
yet powerful tool that involves critical path analysis, resource
constraints, and changes in how task estimates are made in terms of
buffers. Several organizations have reported successes with this
approach. Some consider critical chain scheduling one of the most
important new concepts in the field of project management.



Sample Project Schedule

Kristin worked with her team to define project activities, determine
activity sequencing, describe activity resources, estimate activity
durations, and make schedule trade-offs to perform all of the work
required for the project within one year, as desired by the project

Sponsor.

Figure 4-26 provides part of the resulting Gantt chart the team
will use to guide their project schedule. To fit the information on
one page, the executing tasks have been collapsed, which means
that you cannot see the tasks under that category but you can
expand them on the computer screen. Notice that the items in the
Task Name column come from the WBS, and duration estimates are
entered in the “Duration” column. Also notice the flow between the
initiating, planning, executing, monitoring and controlling, and
closing tasks. Dependencies between activities are shown by the
entries in the “Predecessors” column and the arrows connecting
symbols on the Gantt chart. You can download and review the
entire Microsoft Project file from the companion Web site for this
text and learn how to use Project 2010 by reading the section of

.
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Figure 4-26. Sample project schedule

Figure 4-27 shows another view of the Gantt chart for the Just-
In-Time Training project, showing all of the summary tasks
(represented by thick black lines) and milestones (represented by



black diamonds). Note that the milestones include the schedule
items that the project manager and the project steering committee
would be most interested in monitoring and controlling to make
sure the project stays on schedule. You will learn more about
monitoring and controlling projects in Chapter 7.
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Figure 4-27. Sample Gantt chart showing summary tasks and
milestones

By using project management software like Project 2010, you
can easily see different levels of detail in the schedule information.
Also note that Kristin decided to include a project buffer to account
for unexpected factors. This buffer (shown as the second to last
item in the Task Name column in Figure 4-26) will help ensure that
the project is completed on time. Kristin has learned from past
projects that no matter how well you try to schedule everything, it
can still be a challenge to finish on time without a mad rush at the
end. For this reason, she decided to include a 20-day project buffer,
which the project steering committee thought was an excellent idea.

PROJECT COST MANAGEMENT

Project cost management includes the processes required to ensure
that a project team completes a project within an approved budget.
The main planning processes performed as part of project cost
management are planning cost management, estimating costs, and
determining the budget. Estimating costs involves developing an
approximation or estimate of the costs of the resources needed to




complete a project. Cost budgeting involves allocating the overall
cost estimate to individual tasks over time to establish a baseline for
measuring performance. The main documents produced include a
cost management plan, cost estimates, and a cost baseline.

Planning Cost Management

The purpose of this process is to determine the policies, procedures,
and documentation for planning, managing, executing, and
controlling project costs. The project team holds meetings, consults
with experts, and analyzes data to help produce a cost management
plan, which becomes a component of the project management plan.

Contents of the cost management plan can include the following:
¢ level of accuracy for cost estimates

¢ units of measure, such as staff hours or days or a lump sum
amount

¢ variance thresholds for monitoring cost performance, such as a
percentage deviation from the baseline plan

¢ rules of performance measurement, especially if earned value
management is used (see Chapter 7, Monitoring and
Controlling, for more information on earned value
management)

o formats and frequency for cost reports
o descriptions of each of the other cost management processes

¢ additional details about cost activities, such as strategic funding
choices, procedures for recording costs, and roles and
responsibilities for people performing cost activities

Estimating Costs

Project teams normally prepare cost estimates at various stages of a
project, and these estimates should be fine-tuned as time progresses.
Before management approves a project, someone must develop a
rough estimate of what it will cost to complete the project. After the
project manager and team are assigned to a project, they normally
prepare a more detailed cost estimate. If this estimate is substantially



different from the initial budgeted amount, the project manager
should negotiate with the project sponsor to increase or decrease the
budget, or to make changes to the scope or time goals to meet cost
constraints. As more detailed information becomes available, the
project team should update the cost estimates and continue
negotiating with the sponsor to meet project goals.

In addition to creating cost estimates, it is also important to
provide supporting details for the estimates. The supporting details
include the ground rules and assumptions used in creating the
estimate, the description of the project (including references to the
scope statement, WBS, and WBS dictionary) that was used as a
basis for the estimate, and details on the cost estimation tools and
techniques used to create the estimate. These supporting details
should make it easier to prepare an updated estimate or similar
estimate as needed.

A large percentage of total project costs are often labor costs.
Many organizations estimate the number of people or hours they
need for major parts of a project over the life cycle of the project.
They also determine the labor rate to apply based on the category of
labor. It is important to work with people in the organization’s
finance and accounting departments to determine these labor rates
and apply the appropriate amounts for benefits and overhead so that
total labor costs are included in the estimate.

Cost Estimation Tools and Techniques

As you can imagine, developing a good cost estimate is difficult.
Fortunately, several tools and techniques are available to assist in
creating them. Three commonly used techniques for creating
estimates include the following:

e Analogous estimates, also called top-down estimates, use the
actual cost of a previous, similar project as the basis for
estimating the cost of the current project. This technique
requires a good deal of expert judgment and is generally less
costly than others are, but it can also be less accurate.
Analogous estimates are most reliable when the previous



projects are similar in fact, not just in appearance.

e Bottomup estimates involve estimating individual activities
and summing them to get a project total. The size of the
individual activities and the experience of the estimators drive
the accuracy of the estimates. If a detailed WBS is available for
a project, the project manager could have people responsible
for work packages develop their own cost estimates for them.
The project manager would then add all of the cost estimates to
create cost estimates for each higher-level WBS item and finally
for the entire project. This approach can increase the accuracy
of the cost estimate, but i1t can also be time intensive and,
therefore, expensive to develop.

e Parametric modeling uses project characteristics (parameters)
in a mathematical model to estimate project costs. A parametric
model might provide an estimate of $5 per square foot for
flooring, for example, based on the type of flooring, total
square feet required, and location of the job. Parametric models
are most reliable when the historical information used to create
the model is accurate, the parameters are readily quantifiable,
and the model is flexible in terms of the size of the project.

Sometimes it makes sense to use more than one approach for
creating a cost estimate, and sometimes more than one approach is
used on different parts of a project. For example, a project team
might develop an analogous estimate and a parametric model for an
entire project or a key part of the project, such as software
development, and compare the results. If the estimates were far
apart, the team would need to collect more information to develop a
better estimate.

Sample Cost Estimate

Every cost estimate is unique, just as every project is unique. This
section includes a step-by-step approach for developing the major
parts of the cost estimate for the Just-In-Time Training project. Of
course, this example is much shorter and simpler than a real cost
estimate would be, but it illustrates an easy-to-follow process and



uses several of the tools and techniques described earlier.

It 1s important to first clarify and document ground rules and
assumptions for the estimate. For the Just-In-Time Training project
cost estimate, these include the following:

e This project was preceded by a project that provided valuable
information, such as the training taken in the last two years by
all internal employees, the cost of all training, the process for
approving/assigning training, the evaluation of the training by
participants, what training employees would need in the next
two years, how they would like to take the training (that is,
instructorled inhouse; instructorled through a local college,
university, or training company; or online).

e There is a WBS for the project, as described earlier. The level 2
and some of the level 3 categories are shown as follows:

1. Initiating
2. Planning
3. Executing
3.1 Course design and development
3.2 Course administration
3.3 Course evaluation
3.4 Stakeholder communications
4. Monitoring and controlling
5. Closing

e Costs must be estimated by WBS and by month. The project
manager will report progress on the project using earned value
analysis, which requires this type of estimate.

e Costs will be provided in U.S. dollars. Because the project
length is one year, discounted cash flows are not needed.

e There will be a project manager who spends three-quarters of
her time on the project, and three core team members assigned



to the project halftime. Two of the team members will be from
the training department and one will be from the supplier
management department. Additional internal resources from
various departments will support the project as needed and
charge their time to the project.

e The project steering committee members’ time is not directly
charged to the project. Internal labor costs include a 40 percent
overhead charge as well as a 30 percent benefits charge. For
example, if the direct labor rate is $30/hour, the burdened rate,
or the rate including benefits and overhead, is $30*1.3*1.4=$55
(rounded to the nearest whole-dollar amount).

e The project cost estimate does not include any hardware,
software, or facilities that will be used to develop and
administer the courses.

e The project team should purchase training materials and related
products and services from qualified suppliers to take
advantage of their expertise and to reduce internal costs.
Estimates are based on analogous projects and will be updated
as contracts are awarded.

e Labor costs for employees to cover their salaries while they
attend training classes are not included in this estimate.

e Because several risks are related to this project, the estimate
includes 10 percent of the total estimate as reserves.

e A computer model of the project estimate will be developed to
facilitate the changing of inputs, such as labor rates or the
number of labor hours for various activities.

Fortunately, the project team can easily access cost estimates and
actual information from similar projects. A great deal of
information is available from the Phase I project, and the team can
talk to supplier personnel from the past project to help them
develop the estimate.

Because the estimate must be provided by WBS monthly, Kristin
and her team reviewed the draft of the project schedule and made



further assumptions. They decided first to estimate the cost of each
WBS task and then determine when the work would be performed,
even though costs might be incurred at times other than when the
work was actually performed. Their budget expert had approved
this approach for the estimate. Further assumptions and information
for estimating the costs for each WBS category are as follows:

1. Initiating: The team used the actual labor costs charged to the
project for project initiation activities.

2. Planning: The team used actual labor costs to date and added
the projected hours and costs per hour to develop this part of
the estimate.

3. Executing:

3.1 Course design and development: The team used labor hour
and rate estimates for internal and external staff, plus estimates
for purchasing existing course materials for each course (that is,
supplier management, negotiating skills, project management,
and software applications). Some of the purchased costs were
based on the number of students using the materials each year.
The majority of project costs should be applied to this category.

3.2 Course administration: Estimates were made based
on the number of courses and number of people expected
to take each course using various delivery methods (that
is, instructorled, CD-ROM, Web-based).

3.3 Course evaluation: The team estimated labor hours
and rates.

3.4 Stakeholder communications: The team estimated
labor hours and rates.

4. Monitoring and controlling: The team estimated labor hours
and rates.

5. Closing: The team estimated labor hours and rates.

6. Reserves: As directed, reserved costs were estimated at 10



percent of the total estimate.

The project team developed a cost model using the preceding
information. Figure 4-28 shows a spreadsheet summarizing costs by
WBS based on that information. There are columns for entering the
number of labor hours and the costs per hour. Several tasks are
estimated using this approach. There are also some short comments
within the estimate, such as reserves being 10 percent of the subtotal
for the estimate. With this computerized model, you can easily
change input variables, such as number of hours or cost per hour,
to revise the estimate.
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¢ Exrernal labor rates are based on histmrcal averape; may chanpe as contracts are awarded.

+ Non-labor costs inchide purchasing licenses for using maining marerials, books, CI)/ROMs, mavel expenses, etc.; may
chanpe as contracts are awarded.

¢ Reserves are calculaced by raking 1064 of the submral for che estimare.

Figure 4-28. Sample cost estimate

It is very important to have several people review the project
cost estimate, including the ground rules and assumptions. It is also
helpful to analyze the total dollar value as well as the percentage of
the total amount for each major WBS category. For example, a
senior executive could quickly look at the Just-In-Time Training
project cost estimate and decide whether the costs are reasonable
and whether the assumptions are well documented. In this case,
Global Construction had budgeted $1 million for the project, so the
estimate was right in line with that amount. The WBS level 2 and 3
tasks also seem to be at appropriate percentages of the total cost
based on similar past projects. In some cases, a project team might
also be asked to provide a range estimate for each task instead of
one discrete amount.

After the total cost estimate is approved, Kristin’s team can then
allocate costs for each month based on the project schedule and
when costs will be incurred. Many organizations also require that
the estimated costs be allocated into certain budget categories, such
as compensation or travel.



Cost Budgeting

Project cost budgeting involves allocating the project cost estimate
to tasks over time. These tasks are based on the work breakdown
structure for the project. The WBS, therefore, is a required input to
the cost budgeting process. Likewise, the project scope statement,
WBS dictionary, activity cost estimates and supporting detail,
project schedule, and other plans provide useful information for
cost budgeting.

The main goal of the cost budgeting process is to produce a cost
baseline. A cost baseline is a time-phased budget that project
managers use to measure and monitor cost performance. Estimating
costs for each major project activity over time provides project
managers and top management with a foundation for project cost
control using earned value management, as described in Chapter 7.
See the Brief Guide to Microsoft Project 2010 in Appendix A for
information on using Project 2010 for cost control.

Sample Cost Baseline

The Just-In-Time Training project team used the cost estimate from
Figure 4-28 along with the project schedule and other information
to allocate costs for each month. Figure 4-29 provides an example
of a cost baseline for this project. Again, it is important for the team
to document the assumptions they made when developing the cost
baseline and have several experts review it. The cost baseline
should also be updated as more information becomes available.
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Figure 4-29. Sample cost baseline




VIDEO HIGHLIGHTS

Planning for any major event is a big undertaking. Imagine all the
work involved in planning for the Olympic Games. Several people
called the 2012 London Olympic Games a live case study in project
management. Many students and practitioners followed the progress
of the planning involved in preparing for these games and the
execution as well.

For example, the Association for Project Management (APM)
posted several videos and articles about the London Olympic at
www.apm.org.uk/learninglegacy. As an official partner, APM
shared the knowledge and lessons learned from a highly successful
British construction project delivered on time and on budget by the
Olympic Delivery Authority (ODA). Speakers at a Learning Legacy
event in March 2012 stressed the importance of the rigorous
application of project management as a key reason for many of the
successes along the way. “Along with APM, the ODA has worked
closely with contractors, industry partners, government bodies and
academia to capture the lessons learned and document best practice
examples and innovations for the benefit of the profession and to

raise the bar within the construction sector.”8

CASE WRAP-UP

Kristin learned a lot by leading her team during the planning phase
of the Just-In-Time Training project. She did her best to get key
stakeholders involved, including those who had little experience in
planning. She could see that some people jumped to the planning
details right away while others wanted to do as little planning as
possible. She continued to consult members of the project steering
committee for their advice, especially in helping everyone see how
crucial it was to understand and document the scope, time, and cost

of the project to provide a good baseline for measuring progress.



http://www.apm.org.uk/learninglegacy

CHAPTER SUMMARY

Successful project managers know how important it is to develop,
refine, and follow plans to meet project goals. It is important to
remember that the main purpose of project plans is to guide project
execution. Planning is done in all ten project management
knowledge areas. This chapter summarizes the planning processes
and outputs for integration, scope, time, and cost management.

Planning for integration management includes developing a
project management plan. Plans in the other knowledge areas are
considered to be subsidiary parts of the project management plan.
You can also create a team contract to help set the stage for good
teamwork and communications.

Planning processes for scope management include planning
scope management, collecting requirements, defining scope, and
creating a WBS. A WBS is a very important document in project
management because it provides the basis for planning and
managing project schedules, costs, resources, and changes.

Planning processes for time management include planning
schedule management, defining activities, sequencing activities,
estimating activity resources, estimating activity durations, and
developing a project schedule. It is also important to understand
critical path analysis to make schedule trade-off decisions. Critical
chain scheduling can also help in scheduling when there are scarce
resources involved in a project.

Planning processes for cost management include planning cost
management, estimating costs, and determining the project budget.

Samples of several planning documents are provided for the
Just-In-Time Training project.



QUICK QUIZ

1. What can project teams create to help promote teamwork and
clarify team communications?

A. a project Web site
B. a team-building plan
C. a team roster

D. a team contract

2. The main purpose of project planning is to:

A. obtain funding for the project
B. guide project execution
C. clarify roles and responsibilities

D. keep senior managers informed

3. Project teams develop a to coordinate all other
project plans.

A. strategic plan
B. project management plan
C. master plan

D. project Web site

4. A is a deliverable-oriented grouping of the
work involved in a project that defines the total scope of the
project.

A. contract

B. Gantt chart

C. WBS
D. network diagram



5.A is a deliverable at the lowest level of the WBS that
represents the level of work that the project manager uses to
monitor and control the project.

A. WBS dictionary

B. budget item
C. line item
D. work package
6. What is the first step in planning a project schedule?
A. creating a schedule management plan
B. developing an activity list
C. assigning resources to the project
D. determining activity sequencing

7. What is the most common type of dependency between
activities?

A. finish-to-start
B. start-to-finish
C. start-to-start
D. finish-to-finish

8. The method is a network diagramming
technique used to predict total project duration.

A. PERT
B. Gantt chart

C. critical path
D. crashing

9. What cost estimating technique uses project characteristics in a
mathematical model to estimate project costs?



A. parametric modeling
B. fast-track estimating

C. analogous estimating
D. critical chain

10. A is a time-phased budget that project managers
use to measure and monitor cost performance.

A. cost baseline

B. cost estimate

C. life-cycle budget
D. cash flow analysis

Quick Quiz Answers
1.D;2.B;3.B;4.C;5.D;6. A;7. A;8.C;9. A; 10. A

DISCUSSION QUESTIONS

1. Why does having good plans help project teams during project
execution? Why is it difficult to develop good plans?

2. What are the main planning processes performed as part of
project integration management? What are the main documents
created, and what are some of their main contents?

3. What are the main planning processes performed as part of
project scope management? What are some approaches for
creating a WBS? Why is it important to develop a good WBS?
What do you think about the scope planning documents
prepared by the Just-In-Time Training project team? Do they
seem too broad or too detailed in certain areas?

4. What are the main planning processes performed as part of
project time management? What is the critical path for a project,
and why is it important to know which tasks are on the critical
path? When should you consider critical chain scheduling?

5. What are the main planning processes performed as part of



project cost management? What is the difference between a cost
estimate and a cost baseline? Why is it important to have clear
ground rules and assumptions for a cost estimate?



EXERCISES

1. Find an example of a large project that took more than a year to
complete, such as a major construction project. You can ask
people at your college, university, or work about a recent
project, such as a major fund raising campaign, information
systems installation, or building project. You can also find
information about projects online such as the Big Dig in Boston
(www.masspike.com/bigdig), the Patronas Twin Towers in
Malaysia, and many other building projects
(www.greatbuildings.com). Describe some of the tasks done in
planning the integration, scope, time, and cost aspects of the
project. Write a one-page paper or prepare a short presentation
summarizing your findings.

2. Review the sample scope statement in Figure 4-6. Assume you
are responsible for planning and then managing the course
development for the introductory supplier management course.
What additional information would you want to know to
develop a good schedule and cost estimate, and why? Write a
one-page paper or prepare a short presentation summarizing
your response.

3. Create your own WBS for building a new house by using the
mind mapping approach. Assume that the WBS Level 2
categories include managing the project, finding property,
securing a loan, designing the entire home, building the entire
home, and providing landscaping and external items, including
a hot tub and swimming pool. Break at least two Level 2 items
down to Level 4. Try to use MindView software from
www.matchware.com/intropm, if possible. You can also create
the mind map by hand or using similar mind-mapping
software.

4. Find at least four samples of WBSs. Microsoft Project,
MindView, AtTask, and other software includes templates that
you can use as examples. Analyze the similarities and
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differences between the WBSs. Also review them for
completeness. Do they seem to include all the work required

for the project? Does the hierarchy make sense? Prepare a short
paper and/or presentation summarizing your findings. Be sure

to cite references.

Consider Figure 4-30. All duration estimates are in days, and

the network proceeds from Node 1 to Node 9. (Note:
Instructors should see the Instructor’s Manual for similar

exercises.)

Activity [nitial node Final node Duration estimate
A 1 2 2
B L 3 2
2 2 4 5
D L B &
E 3 0 2
[ H 6 3
€ 5 7 6
H i 8 2
[ 6 7 5
| 7 8 1
K 3 0 2

Figure 4-30. Network diagram data for a small project
a. Draw an AOA network diagram representing the

project. Put the node numbers in circles and draw arrows
from node to node, labeling each arrow with the activity

letter and estimated duration.

b. Identify all the paths on the network diagram and
note how long they are, using Figure 4-19 as a guide for

how to represent each path.
c. What is the critical path for this project, and how

long is it?

d. What is the shortest possible time it will take to
complete this project?




¢. Enter the information into Project 2010. See the
Brief Guide to Microsoft Project 2010 in Appendix A
for detailed instructions on using this software. View the
network diagram and task schedule table to see the
critical path and float or slack for each activity. Print the
Gantt chart and network diagram views and the task
schedule table. Write a short paper that interprets this
information for someone unfamiliar with project time
management.

6. Create a cost estimate/model for redecorating a room using
spreadsheet software. Assume you have one month and $5,000
to spend. Develop a WBS for the project and create a cost
model based on your WBS. Document the assumptions you
made in preparing the estimate and provide explanations for
key numbers.

7. Watch at least three videos related to planning the London
Olympic Games. You can find some from
www.apm.org.uk/learninglegacy, as described in the Video
Highlights feature. What did organizers do to aid in planning
for integration, scope, time, and cost management? Write a
short paper or prepare a short video or presentation
summarizing your findings and opinions on this topic.

TEAM PROJECTS

1. Your organization initiated a project to raise money for an
important charity. Assume that there are 1,000 people in your
organization. Also assume that you have six months to raise as
much money as possible, with a goal of $100,000. Develop a
scope statement, WBS, and Gantt chart for the project. Be
creative in deciding how you will raise the money and the
major work packages required to complete the project. Assume
that the only costs are volunteer labor, so you do not need to
prepare a cost estimate.

2. You are part of a team in charge of a project to help people in
your company (500 people) lose weight. This project is part of
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a competition, and the top “losers” will be featured in a popular
television show. Assume that you have six months to complete

the project and a budget of $10,000. Develop a scope statement,
WBS, Gantt chart, and cost estimate for the project.

3. Using the information you developed in Project 1 or 2 role-play
a meeting to review one of these planning documents with key
stakeholders. Determine who will play what role (project
manager, team member from a certain department, senior
managers, and so on). Be creative in displaying different
personalities (a senior manager who questions the importance
of the project to the organization, a team member who is very
shy or obnoxious).

4. Perform the planning tasks (only for the knowledge areas
covered in this chapter) for one of the case studies provided in
Appendix C. Remember to be thorough in your planning so
that your execution goes smoothly.

5. As ateam, find at least six examples of Gantt charts for various
types of projects. Discuss the similarities and differences
between how the WBSs are structured, how durations and
dependencies are entered, efc. Also discuss the quality of these
examples. Document your results in a two-to three-page paper
or a 15-20 minute presentation. Include screen shots of the files
and citations. Remember that many software products, like
MindView Microsoft Project, and AtTask include sample or
template files.

KEY TERMS

activity attributes—Information that provides schedule-related
information about each activity, such as predecessors, successors,
logical relationships, leads and lags, resource requirements,
constraints, imposed dates, and assumptions related to the activity.
activity list—A tabulation of activities to be included on a project
schedule.

activity-on-arrow (AOA) approach, or the arrow diagramming
method (ADM)—A network diagramming technique in which




activities are represented by arrows and connected at points called
nodes to illustrate the sequence of activities.

analogous estimates, or top-down estimates—The estimates that
use the actual cost of a previous, similar project as the basis for
estimating the cost of the current project.

baseline—A starting point, a measurement, or an observation that is
documented so that it can be used for future comparison; also
defined as the original project plans plus approved changes.
bottomup estimates—Cost estimates created by estimating
individual activities and summing them to get a project total.
buffer—Additional time to complete a task, added to an estimate to
account for various factors.

burst—An occurrence when two or more activities follow a single
node on a network diagram.

cost baseline—A time-phased budget that project managers use to
measure and monitor cost performance.

crashing—A technique for making cost and schedule trade-offs to
obtain the greatest amount of schedule compression for the least
incremental cost.

critical chain scheduling—A method of scheduling that takes
limited resources into account when creating a project schedule and
includes buffers to protect the project completion date.

critical path—The series of activities that determine the earliest
time by which the project can be completed; it is the longest path
through the network diagram and has the least amount of slack or
float.

critical path method (CPM), or critical path analysis—A
network diagramming technique used to predict total project
duration.

dependency, or relationship—The sequencing of project activities
or tasks.

discretionary dependencies—The dependencies that are defined
by the project team.

duration—The actual amount of time spent working on an activity
plus elapsed time.

effort—The number of workdays or work hours required to



complete a task.

external dependencies—The dependencies that involve
relationships between project and non-project activities.

fast tracking—A schedule compression technique where you do
activities in parallel that you would normally do in sequence.
feeding buffers—Additional time added before tasks on the critical
path that are preceded by noncritical-path tasks.

Gantt charts—A standard format for displaying project schedule
information by listing project activities and their corresponding start
and finish dates in a calendar format.

mandatory dependencies—The dependencies that are inherent in
the nature of the work being performed on a project.

merge—A situation when two or more nodes precede a single node
on a network diagram.

milestone—A significant event on a project.

multitasking—When a resource works on more than one task at a
time.

Murphy’s Law—If something can go wrong, it will.

network diagram—A schematic display of the logical relationships
among, or sequencing of, project activities.

node—The starting and ending point of an activity on an activity-
on-arrow network diagram.

organizational process assets—Policies and procedures related to
project management, past project files, and lessons-learned reports
from previous, similar projects.

parametric modeling—A technique that uses project characteristics
(parameters) in a mathematical model to estimate project costs.
Parkinson’s Law—Work expands to fill the time allowed.
precedence diagramming method (PDM)—A network
diagramming technique in which boxes represent activities.
Program Evaluation and Review Technique (PERT)—A
network analysis technique used to estimate project duration when
there 1s a high degree of uncertainty about the individual activity
duration estimates.

project buffer—The additional time added before a project’s due
date to account for unexpected factors.



project management plan—A document, which is a deliverable
for the project integration management knowledge area, used to
coordinate all project planning documents and to help guide a
project’s execution and control.

requirement—A condition or capability that must be met or
possessed by a system, product, service, result, or component to
satisfy a contract, standard, specification, or other formal document.
requirements management plan—A plan that describes how
project requirements will be analyzed, documented and managed.
requirements traceability matrix (RTM)—A table that lists
requirements, various attributes of each requirement, and the status
of the requirements to ensure that all of them are addressed.

scope baseline—The approved project scope statement and its
associated WBS and WBS dictionary.

scope creep—The tendency for project scope to continually
Increase.

slack or float—The amount of time an activity may be delayed
without delaying a succeeding activity or the project finish date.
team contract—A document created to help promote teamwork
and clarify team communications.

Theory of Constraints (TOC)—A management philosophy that
states that any complex system at any point in time often has only
one aspect or constraint that is limiting its ability to achieve more of
its goal.

three-point estimate—An estimate that includes an optimistic,
most likely, and pessimistic estimate.

work breakdown structure (WBS)—A deliverable-oriented
grouping of the work involved in a project that defines the total
scope of the project.

work breakdown structure (WBS) dictionary—A document that
describes detailed information about WBS tasks.

work package—An item or deliverable at the lowest level of the
WBS.



Chapter 5

Planning Projects, Part 2 (Project Quality, Human Resource
Communications, Stakeholder, Risk, and Procurement

Management)




LEARNING OBJECTIVES

After reading this chapter, you will be able to:

List several planning processes and outputs for project quality,
human resource, communications, stakeholder, risk, and
procurement management

Discuss the project quality management planning process, and
explain the purpose and contents of a quality management plan,
project dashboard, quality metrics, and quality checklists
Explain the project human resource management planning
process, and create a human resource plan

Describe the project communications management planning
process, and describe the importance of using a project
communications management plan and project Web site
Understand the importance of planning stakeholder
management, and describe the contents of a stakeholder
management plan

Discuss the five project risk management planning processes,
and explain how a risk management plan, a probability/impact
matrix, a risk register, and risk-related contractual agreements
are used in risk management planning

Discuss the project procurement management planning process,
and explain a make-or-buy analysis, procurement management
plans, requests for proposal/quote, contract statements of work,
and supplier evaluation matrices




OPENING CASE

Kristin and her team continued to plan various aspects of the Just-
In-Time Training project. About half of her project’s budget was
allocated for external labor and outsourced training programs, but
Kristin and her team were still unsure about what sources to use for
most of the training. Kristin had worked with many construction
suppliers before, but she had never had to select or negotiate
contracts with educational consultants or training companies. She
knew that developing and providing quality training courses was
very important to this project; however, she also knew that
successfully planning the human resource, communications, risk,
and procurement management dimensions were also important—
especially because the project involved so many different
stakeholders. Because some of the plans in these areas might affect
the initial scope, time, and cost plans, Kristin knew that she had to
focus on project integration management to pull all these plans
together and effectively lead the team in preparing and then
executing these plans.

Fortunately, Global Construction had well-defined processes for
planning all aspects of projects, and the project steering committee
provided helpful advice, especially in the areas in which Kristin had
little experience. She also relied heavily on her team members and
other stakeholders to help create all the initial plans for the project.
Because they knew that many of the plans would require updates,

they built in as much flexibility as possible

INTRODUCTION

Everyone knows that it is important to effectively plan the scope,
time, and cost dimensions of a project and to develop the overall
project management plan as part of integration management.
However, some project managers neglect planning in the other
knowledge areas—quality, human resource, communications, risk,
procurement, and stakeholder management. It is important to
skillfully plan all of these areas because they are all crucial to
project success. This chapter summarizes key information on




planning in these knowledge areas and specific actions that Kristin
and her team took. The next chapter shows how these plans provide
the basis for executing tasks.

SUMMARY OF PLANNING PROCESSES AND OUTPUTS

Figure 5-1 shows the project planning processes and outputs for
quality, human resource, communications, risk, procurement, and

stakeholder management based on the PMBOK® Guide, Fifih
Edition. As mentioned in Chapter 4, these planning documents, as
well as other project-related information, will be available to all
team members for the Just-In-Time Training Project. This chapter
provides samples of some of these outputs, as well as a few
additional ones, such as a project dashboard and Web site.




[Enowledge area

Planning process

Outputs

Project quality

MANAZCONCHT

Plan quality management

(Quality management plan
Process improvement plan
(Jualiry metrics

Quality checklists

Project documents updates

Project human resource
management

Plan human resource management

Human resource plan

Project communicatons

managrement

Plan communications management

Communicarions management plan

Project documents updates

Project risk management  |Plan risk management Risk management plan

Identify risks Risk register
Perform qualitative risk analysis Project documents updares
Perform quantitadve risk analysis  [Project documents updates
Plan nsk responses Project management plan updates

P roject documents updares

Project procurement
management

Plan procurement management Procurement management plan
Procurement statement of work
Procurement documents
Bource selection criteria

Make or buy decisions

Change requests

P roject documents updares

Project stakeholder Plan stakeholder management Brakeholder management plan

T ;
angpemnent P roject documents updates

Figure 5-1. Planning processes and outputs for project quality,
human resource, communications, risk, procurement, and
stakeholder management

The following sections describe planning processes in the
quality, human resource, communications, stakeholder, risk, and
procurement management knowledge areas, and then provide
examples of applying them to the Just-In-Time Training project at
Global Construction. Although stakeholder management is listed as
the last or tenth knowledge area in the PMBOK® Guide, Fifih
Edition, it 1s presented in this text after communications
management because the two are closely related. Templates for
creating several of these planning documents are available on the



companion Web site for this text.

PROJECT QUALITY MANAGEMENT

Project quality management ensures that the project will satisfy the
stated or implied needs for which it was undertaken. Key outputs
produced as part of project quality management planning include a
quality management plan, quality metrics, and quality checklists.
Before describing these outputs, it is important to understand what
quality is and why it is an important part of project management.

The International Organization for Standardization (ISO) defines
quality as “the degree to which a set of inherent characteristics
fulfill requirements” (ISO9000:2000). Other experts define quality
based on conformance to requirements and fitness for use.
Conformance to requirements means that the project’s processes
and products meet written specifications. For example, Kristin’s
project team might write specifications stating that a course must
cover certain topics and be written in English, Chinese, and
Japanese. As part of quality management, Kristin’s team would
verify that the training vendors meet those written requirements.
Fitness for use, on the other hand, means that a product can be
used as it was intended. For example, a training vendor might
develop a course in English and then translate it into Chinese and
Japanese, but the translations might be faulty, causing confusion to
learners. These translated courses, then, would not be fit for use,
even though they might have met the written specifications.

Recall that project management involves meeting or exceeding
stakeholder needs and expectations. To understand what quality
means to the stakeholders, the project team must develop good
relationships with them—especially the main customer for the
project. After all, the customer ultimately decides that the quality
level is acceptable. Many projects fail because the project team
focuses only on meeting the written requirements for the main
products being produced and ignores other stakeholder needs and
expectations for the project.

Quality, therefore, must be considered on an equal level of



importance with project scope, time, and cost. If a project’s
stakeholders are not satisfied with the quality of the project
management or the resulting products or services, the project team
will need to adjust scope, time, and cost to satisfy stakeholder needs
and expectations. Meeting only written requirements for scope,
time, and cost is not sufficient.

Planning Quality Management

Quality planning includes identifying which quality standards are
relevant to the project and how best to satisfy those standards. It
also involves designing quality into the products and services of the
project as well as the processes involved in managing the project. It
1s important to describe important factors that directly contribute to
meeting customer requirements. The project management plan,
stakeholder register, risk register, requirements documentation,
enterprise environmental factors, and organizational process assets
(i.e. policies related to quality and related standards and regulations)
are all important inputs to the quality planning process.

The quality management plan describes how the project
management team will implement quality policies. Like other
project plans, its format and contents vary based on the particular
project and organizational needs. It can be a long, formal document
or short and informal. Some project teams also create a process
improvement plan as an output of planning quality management. As
the name implies, a process improvement plan describes how to
analyze processes in order to identify specific activities that can
enhance their value. For example, the plan might describe the
current process for selecting suppliers and suggest how to improve
that process to make it more efficient.

Sample Quality Management Plan

Kristin and her team worked together to create a quality
management plan for the Just-In-Time Training project (see Figure
5-2). The primary purpose of the plan was to ensure that all the
products and services produced as part of the project are of known
quality and sufficient quantity to meet customer expectations.




Quality Management Plan
August 20

Project Name: Just-In-Time Training Project



Introduction

The main goal of this project is to develop a new training program
that provides just-in-time training to employees on key topics,
including supplier management, negotiating skills, project
management, and software applications.

Quality Standards The standards that apply to this project are
summarized as follows:

1. Survey standards: See Attachment 1 for corporate standards for
developing and administering surveys to employees. Quantitative
and qualitative information will be collected. Quantitative data will
use a 5-point Likert scale as much as possible. A corporate expert
on surveys will review the survey before it is administered.

2. Supplier selection standards: See Attachment 2 for corporate
standards regarding supplier selection. Past performance and
developing partnerships will be key issues for this project.

3. Training standards: See Attachment 3 for corporate standards
regarding training. The training provided as part of this project will
be available in several formats, including instructorled, CD/ROM,
and web-based. Employees will have access to CD/ROM and web-
based training at any time to meet individual and business needs on
a just-in-time manner.



Metrics

Metrics measure quality performance. Several metrics apply to this
project, and more may be developed as the project progresses. The
project team will use a few key metrics as follows:

1. Survey response rate: For the survey to be successful, a response
rate of at least 30% must be achieved.

2. Course evaluations: All course participants must complete a
course evaluation in order for their training to be tracked in our
corporate professional development system. In addition to
evaluations on more detailed topics, there will be an overall course
rating. The average course rating should be at 3.0 or better on a 5.0
scale.

Problem Reporting and Corrective Action Processes

Project plans will include clear roles and responsibilities for all
stakeholders. The person responsible for an individual task should
report problems to appropriate managers (see the project
organizational chart) and work with them to determine and
implement corrective actions. Major problems should be brought to
the attention of the project manager, who should elevate problems
that might affect project success, including meeting scope, time,
cost, and quality goals, to the project steering committee and then
the project sponsor. It is crucial to address problems as early as
possible and develop several alternative solutions.



Supplier Quality and Control

The project manager will closely monitor work performed by
suppliers, with assistance from our supplier management
department. All contracts must clearly state quality standards,
metrics, efc.

Figure 5-2. Sample quality management plan

Quality Metrics

A metric is a standard of measurement. Metrics allow organizations
to measure their performance in certain areas and to compare them
over time or with other organizations. Examples of common metrics
used by organizations include failure rates of products produced,
availability of goods and services, and customer satisfaction ratings.

Individual projects also have metrics. Before deciding on the
metrics to use for a particular project, it is important to clarify the
project goals, business case for the project, and success criteria.
Knowing this information, you can then decide what data will give
you the information you need, and how to collect it.

For example, the Just-In-Time Training project’s success
criteria, as documented in the project charter, included metrics
based on:

o Time: Completing the project within one year

o Customer satisfaction: Achieving an average course evaluation
of at least 3.0 on a 5.0 scale

e Cost reduction: Recouping the cost of the project in reduced
training costs within two years after project completion

Global Construction’s senior management, therefore, should
collect and analyze data to ensure these metrics, as well as other
metrics related to the project, are being met, such as how well they
are meeting general scope, time, and cost goals. Many organizations
use charts to keep track of metrics, such as a project dashboard—
a graphical screen summarizing key project metrics.






BEST PRACTICE

Dragan Milosevic, author of the Project Management Toolbox, has
done several studies to investigate what companies that excel in
project delivery capability do differently from others. After
analyzing data from hundreds of companies, he found four key
practices these best-performing companies follow:

1. They build an integrated project management toolbox. In other
words, they use several standard and advanced project
management tools. They tailor these tools to their organizations
and provide employees with lots of templates.

2. They grow competent project leaders, emphasizing business
and soft skills. These organizations identify good project
leaders and provide training, mentoring, and a career path for
them.

3. They develop streamlined, consistent project delivery
processes. Project management methodologies are well defined
and followed.

4. And probably the hardest of all, they install a sound but
comprehensive set of project performance metrics. It is difficult
defining, measuring, and tracking metrics across an
organization, but in order to improve project delivery
capability, these metrics are crucial 1

Sample Project Dashboard and Quality Metrics Description

Figure 5-3a provides a sample project dashboard that could be used
on the Just-In-Time Training Project. Figure 5-3b shows other
examples of project dashboards from www.projectmanager.com.
Most dashboards use red, yellow, and green to indicate the status of
each metric, where green indicates the metric is on target, yellow
means it is slightly off target/caution, and red indicates the metric is
off target/problem area. (These examples use different shades of
gray because color is not available.) The Just-In-Time Training
Project dashboard also describes how each metric is measured and
explains the reason for the status rating. You will learn more about
earned value charts, a tool for measuring overall scope, time, and
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cost goals, in Chapter 7.

Just-In-Time Training Project Dashboard
As of January 20

Metric Mame Description Status How measuned Explanation
Scope Meeting project scope goals . Earned value chart On targat
Tima Completing the project within ane year 8 Earned value chart On target
Cost Staying within budget - under §1 milion Earned value chart A Btthe over budget
Survey response Must be at least a0y Surveys recenved/sent ot 33 % response
Customer satisfaction Average course rafing of at least 3.0/5.0 Course evaluations Goal part of success criteria
—MNumber of course evaluations received 38 Feed from onkne systern Al course participants must complete
-fyerzge course rating 2.7 Feed from onkne system  CO/ROM course had low ratings
Cost reduction Recoup investment within two years N/A - Costfemplayee for training  Can't measure until project is completed
Courses developed  Meeting milestones for development @  ilestone dates Course development on farget
Mumber of people  Meeting goalks of people bained O  Filling scheduled dasses  Last minute cancellations
trained
.: on target
O = slightly off target/caution
@ = off target/ problem area

Figure 5-3a. Sample project dashboards

Projectmanager.com Sample Dashboards
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Figure 5-3b. Sample project dashboards

As mentioned in the sample quality management plan, two
important metrics related to the Just-In-Time Training project
include the survey response rate and course evaluation ratings.
Figure 5-4 provides more information on these metrics.
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Quality Metrics
August 20

Project Name: Just-In-Time Training Project
The following quality metrics apply to this project:

1. Survey response rate: In order for the survey to be successful, a
response rate of at least 30% must be achieved. Most surveys will
be administered online using the standard corporate survey
software, which can track the response rate automatically. If the
response rate is less than 30% one week after the survey is sent out,
the project manager will alert the project steering committee to
determine corrective action.

2. Course evaluations: All course participants must complete a
course evaluation so that their training can be tracked in our
corporate professional development system. In addition to
evaluations on more detailed topics, there will be an overall course
rating. The average course rating should be at least 3.0, with 5 being
the highest score. Surveys should include questions measured on a
Likert scale. For example, a question might be as follows: “My
overall evaluation of this course is ...... > Respondents would select
1 for Poor, 2 for Fair, 3 for Average, 4 for Good, or 5 for Excellent.

Figure 5-4. Sample quality metrics description

Quality Checklists

A checKilist is a list of items to be noted or consulted. Checklists
help project teams verify that a set of required topics or steps has
been covered or performed. A single project can have many
different checklists. For example, there can be checklists related to
interviewing project team members, selecting suppliers, reviewing
important documents, ensuring a room is ready for training, and so
on.

Sample Quality Checklist

Kristin and her team developed several checklists for their project
and used others that were already available on the corporate
intranet. Figure 5-5 is a sample checklist that the company uses for
ensuring that training rooms are in proper order.



Quality Checklist



August 20

Project Name: Just-In-Time Training Project
ChecKklist Purpose: Ensure the training classroom is in proper
order.
0 Tables and chairs are arranged in a U-shape and properly
aligned.
0 Room has been cleaned and is free of trash.
o Whiteboards are clean.
0 Projection system is in working order.
0 Overhead, flipchart, and other ordered equipment are available.
o Supplies are readily available (i.e., markers, sticky notes, name
plates, etc.)
o Food and beverages have been ordered

Figure 5-5. Sample quality checklist

PROJECT HUMAN RESOURCE MANAGEMENT

Many corporate executives have said, “People are our most
important asset.” People determine the success and failure of
organizations and projects. Project human resource management is
concerned with making effective use of the people involved with a
project. The main output produced as part of project human
resource management planning is a human resource plan, which
includes a project organizational chart, a responsibility assignment
matrix, a resource histogram, and a staffing management plan.
Chapter 6, which covers project execution, includes much more
information on project human resource management, as Kristin
encounters some problems related to this topic. Planning human
resources effectively will help her face these challenges.

Project Organizational Charts

After identifying the important skills and types of people needed to
staff a project, the project manager should work with top

management and project team members to create an organizational
chart for the project. Similar to a company’s organizational chart, a
project organizational chart is a graphical representation of how



authority and responsibility is distributed within the project. The
size and complexity of the project determines how simple or
complex the organizational chart is.

Sample Project Organizational Chart

Figure 5-6 shows a project organizational chart that Kristin put
together. After supplier project managers and other personnel were
assigned, Kristin would fill in more of the chart. Notice that Kristin
has a direct reporting line to the project sponsor, and the project
team leaders and supplier project managers would report to her.
Also note that the project steering committee and project sponsor
have a strong role on the project. Sometimes, dotted lines are used
to represent indirect reporting relationships.

Just-In Time Training Project Organizational Chart August 20

Praoject sponsor
Lucy Camarena,

Training director

Project Project
steering champion
committee Mike Sundby
Project manager
[ Kristin Maur ]

T

| Supplier
Team leaders project managers
TBD

Supplier Negotiating Project Software
management skills management applications
Jamie Dunn Harold Fuller ken Stanton Mohamed Abdul

Figure 5-6. Sample project organizational chart

Responsibility Assignment Matrices

A responsibility assignment matrix (RAM) is a matrix that maps
the work of the project as described in the work breakdown
structure (WBS) to the people responsible for performing the work.
A RAM allocates work to responsible and performing organizations,
teams, or individuals, depending on the desired level of detail. For
smaller projects, it is best to assign WBS activities to individuals.
For larger projects, it is more effective to assign the work to




organizational units or teams. In addition to using a RAM to assign
detailed work activities, you can use a RAM to define general roles
and responsibilities on projects. This type of RAM can include the
stakeholders in the project. The project team should decide what to
use as categories in the RAM and include a key to explain those
categories. For example, a RAM can show whether stakeholders are
accountable for (A) or just participants (P) in part of a project, and
whether they are required to provide input (I), review (R), or sign
off (S) on parts of a project. This simple tool enables the project
manager to efficiently communicate the roles of project team
members and expectations of important project stakeholders.

Sample Responsibility Assignment Matrix

Some organizations, including Global Construction, use RACI
charts—a type of responsibility assignment matrix that shows
Responsibility (who does the task), Accountability (who signs off
on the task or has authority for it), Consultation (who has
information necessary to complete the task), and Informed (who
needs to be notified of task status/results) roles for project
stakeholders. Figure 5-7 shows a RACI chart that Kristin developed
for the supplier management training part of the project. Jamie and
Mohamed were early members of the project team, and Supplier A
represents the supplier who would be selected to provide the
supplier management training courses.

Notice that the RACI chart lists tasks vertically and individuals
or groups horizontally, and each intersecting cell contains at least
one of the letters R, A, C, or I. For the first task, needs assessment,
Kristin is accountable for getting it done, Jamie is responsible for
doing the work, Mohamed is providing information in a
consultative role, and Supplier A will be informed about it. Each
task may have multiple R, C, or I entries, but there can only be one
A entry to clarify which particular individual or gro