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The future of many organizations depends on their ability to harness the power of informa-
tion technology, and good project managers continue to be in high demand. Colleges have
responded to this need by establishing courses in project management and making them
part of the information technology, management, engineering, and other curriculum. Cor-
porations are investing in continuing education to help develop effective project managers
and project teams. This text provides a much-needed framework for teaching courses in
project management, especially those that emphasize managing information technology
projects. The first five editions of this text were extremely well received by people in acade-
mia and the workplace. The Sixth Edition builds on the strengths of the previous editions
and adds new, important information and features.

It’s impossible to read a newspaper, magazine, or Web page without hearing about the
impact of information technology on our society. Information is traveling faster and being
shared by more individuals than ever before. You can buy just about anything online, surf
the Web on a mobile phone, or use a wireless Internet connection at your local coffee shop.
Companies have linked their many systems together to help them fill orders on time and
better serve their customers. Software companies are continually developing new products
to help streamline our work and get better results. When technology works well, it is almost
invisible. But did it ever occur to you to ask, “Who makes these complex technologies and
systems happen?”

Because you're reading this text, you must have an interest in the “behind-the-scenes”
aspects of technology. If I've done my job well, as you read you'll begin to see the many
innovations society is currently experiencing as the result of thousands of successful infor-
mation technology projects. In this text, you'll read about IT projects around the world that
went well, including Mittal Steel Poland’s Implementation of SAP project that unified IT sys-
tems to improve business and financial processes; Dell Earth and other green computing
projects that save energy and millions of dollars; and Six Sigma projects such as the project
to improve case load management at Baptist St. Anthony’s Hospital in Amarillo, Texas; the
systems infrastructure project at the Boots Company in the United Kingdom that is taking
advantage of supplier competition to cut costs and improve services; Kuala Lumpur’s state-
of-the-art Integrated Transport Information System (ITIS) project; and many more. Of
course, not all projects are successful. Factors such as time, money, and unrealistic expecta-
tions, among many others, can sabotage a promising effort if it is not properly managed. In
this text, you'll also learn from the mistakes made on many projects that were not success-
ful. T have written this book in an effort to educate you, tomorrow’s project managers, about
what will help make a project succeed—and what can make it fail. You'll also see how pro-
jects are used in everyday media, such as television and film, and how companies use best
practices in project management. Many readers tell me how much they enjoy reading these
real-world examples in the What Went Right?, What Went Wrong?, Media Snapshot, and
Best Practice features. As practitioners know, there is no “one size fits all” solution to
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managing projects. By seeing how different organizations successfully implement project
management, you can help your organization do the same.

Although project management has been an established field for many years, managing
information technology projects requires ideas and information that go beyond standard
project management. For example, many information technology projects fail because of a
lack of user input, incomplete and changing requirements, and a lack of executive support.
This book includes suggestions on dealing with these issues. New technologies can also aid
in managing information technology projects, and examples of using software to assist in
project management are included throughout the book.

Information Technology Project Management, REVISED Sixth Edition, is still the only
textbook to apply all nine project management knowledge areas—project integration, scope,
time, cost, quality, human resource, communications, risk, and procurement management—
and all five process groups—initiating, planning, executing, monitoring and controlling,
and closing—to information technology projects. This text builds on the PMBOK® Guide,
Fourth Edition, an American National Standard, to provide a solid framework and context
for managing information technology projects. It also includes an appendix, Guide to Using
Microsoft Project 2010, which many readers find invaluable. A second appendix provides
advice on earning and maintaining Project Management Professional (PMP) certification
from the Project Management Institute (PMI) as well as information on other certification
programs, such as CompTIA’s Project+ certification. A third appendix provides new case
studies and information on using simulation software to help readers apply their project
management skills.

Information Technology Project Management, REVISED Sixth Edition, provides practi-
cal lessons in project management for students and practitioners alike. By weaving together
theory and practice, this text presents an understandable, integrated view of the many con-
cepts, skills, tools, and techniques involved in information technology project management.
The comprehensive design of the text provides a strong foundation for students and
practitioners in project management.

New to the REVISED Sixth Edition

Building on the success of the previous editions, Information Technology Project Manage-
ment, REVISED Sixth Edition, introduces a uniquely effective combination of features. The
main changes made to the REVISED Sixth Edition only involve Appendix A. We know that
faculty cannot update texts every single year, so this revision only provides you the option
of teaching your students with the latest edition of Microsoft Project, Project 2010. The Beta
release has been out for several months, and the final product should be available in
summer 2010.

Appendix A has been thoroughly updated based on Microsoft Project 2010. There are
many updates in Project 2010. In addition to adopting the Ribbon interface, Project 2010
provides a manual scheduling option, a simple Timeline feature, and a Team Planner view
to easily assign people to tasks and reduce overallocations.

The main changes between the Sixth Edition and the Fifth Edition include the
following:

e Several changes were made to synchronize the Sixth Edition with the PMBOK®
Guide, Fourth Edition, which PMI published in December 2008. Several
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processes have changed, a few have been deleted, and a few have been added.
For example, project scope management now includes a process for collecting
requirements, which produces requirements documentation, a requirements
management plan, and a requirements traceability matrix as outputs. This text
describes this and other new processes and provides more details and examples
of their outputs.

e Appendix C, Additional Running Cases, provides two new cases and informa-
tion about using Fissure’s simulation software. One of the new cases focuses
on green computing projects, and the other involves finding or creating video
clips related to project management. There is also a running case at the end
of each knowledge area chapter, and the old cases from the Fifth Edition text
are available on the new companion (premium) Web site. Several additional
exercises are also provided at the end of chapters.

e A new Jeopardy-like game is provided on the companion (premium) Web site
to help students study important concepts from each chapter in a fun and
engaging way.

e A new companion (premium) Web site for the Sixth Edition (www.cengagde.
com/mis/schwalbe) provides you with access to informative links from the end
notes, lecture notes, interactive quizzes, templates, additional running cases,
suggested readings, podcasts, the new Jeopardy-like game, and many other
items to enhance your learning.

ACCESSING THE COMPANION (PREMIUM) WEB SITE

To access the companion (premium) Web site, open a Web browser and go to www.cengage.
com/login. Locate your companion (premium) access card in the front of each new book
purchase, and click “Create My Account” to begin the registration process. If you've pur-
chased a used book, please search for Information Technology Project Management,
Sixth Edition at www.CengageBrain.com where you can purchase instant access.

e Updated examples are provided throughout the text. You'll notice several new
examples in the Sixth Edition that explain recent events in managing real infor-
mation technology projects. Several of the What Went Right?, What Went
Wrong?, Media Snapshot, and Best Practice examples have been updated to
keep you up-to-date. Additional examples and results of new studies are also
included throughout the text, with appropriate citations.

e  User feedback is incorporated. Based on feedback from reviewers, students,
instructors, practitioners, and translators (this book has been translated into
Chinese, Japanese, Russian, and Czech), you’ll see several additional changes
to help clarify information.

Approach

Many people have been practicing some form of project management with little or no formal
study in this area. New books and articles are being written each year as we discover more
about the field of project management, and project management software continues to

Preface
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advance. Because the project management field and the technology industry change rapidly,
you cannot assume that what worked even a few years ago is still the best approach today.
This text provides up-to-date information on how good project management and effective
use of software can help you manage projects, especially information technology projects.
Five distinct features of this text include its relationship to the Project Management Body

of Knowledge, its detailed guide for using Microsoft Project 2010, its value in preparing for
Project Management Professional and other certification exams, its inclusion of running
case studies and online templates, and its companion (premium) Web site. You can also
purchase a special bundling of this text that includes simulation software by Fissure, or

you can order the Fissure simulation separately.

Based on the PMBOK?® Guide, Fourth Edition

The Project Management Institute (PMI) created the Guide to the Project Management Body
of Knowledge (the PMBOK® Guide) as a framework and starting point for understanding
project management. It includes an introduction to project management, brief descriptions
of all nine project management knowledge areas, and a glossary of terms. The PMBOK®
Guide is, however, just that—a guide. This text uses the PMBOK® Guide, Fourth Edition-
like (December 2008) as a_foundation, but goes beyond it by providing more details,
highlighting additional topics, and providing a real-world context for project manage-
ment. Information Technology Project Management, Sixth Edition, explains project man-
agement specifically as it applies to managing information technology projects in the
twenty-first century. It includes several unique_features to bring you the excitement of this
dynamic field (for more information on_features, see the section entitled “Pedagogical
Features”).

Contains a Detailed Guide on How to Use Microsoft Project 2010

Software has advanced tremendously in recent years, and it is important for project man-
agers and their teams to use software to help manage information technology projects. Each
copy of Information Technology Project Management, REVISED Sixth Edition, includes a
detailed guide in Appendix A on using the leading project management software on the
market—Microsoft Project 2010. Examples using Project and other software tools are
integrated throughout the text, not as an afterthought. Appendix A, Guide to Using Microsoft
Project 2010, teaches you in a systematic way to use this powerful software to help in
project scope, time, cost, human resource, and communications management.

Resource for PMP and Other Certification Exams

Professional certification is an important factor in recognizing and ensuring quality in a pro-
fession. PMI provides certification as a Project Management Professional (PMP), and this
text is an excellent resource for studying for the certification exam. This text will also help you
pass other certification exams, such as CompTIA’s Project+ exam. Having experience working
on projects does not mean you can easily pass the PMP or other certification exams.

I like to tell my students a story about taking a driver’s license test after moving to Min-
nesota. [ had been driving very safely and without accidents for over 16 years, so I thought
I could just walk in and take the test. I was impressed by the sophisticated computer system
used to administer the test. The questions were displayed on a large touch-screen monitor,
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often along with an image or video to illustrate different traffic signs or driving situations. I
became concerned when I found I had no idea how to answer several questions, and I was
perplexed when the test seemed to stop and a message displayed saying, “Please see the
person at the service counter.” This was a polite way of saying I had failed the test! After
controlling my embarrassment, I picked up one of the Minnesota driving test brochures,
studied it for an hour or two that night, and successfully passed the test the next day.

The point of this story is that it is important to study information from the organization
that creates the test and not be overconfident that your experience is enough. Because this
text is based on PMI's PMBOK® Guide, Fourth Edition, it provides a valuable reference for
studying for PMP certification. It is also an excellent reference for CompTIA’s Project+ exam.
I have earned both of those certifications and kept them in mind when writing this text.

Provides Exercises, Running Cases, Templates, Sample Documents,
and Optional Simulation Software

Based on feedback from readers, the Sixth Edition continues to provide challenging exer-
cises and running cases to help students apply concepts in each chapter. There are over
50 templates, examples of real project documents, and optional simulation software devel-
oped by Fissure, a PMI Registered Education Provider, that you can use to actively practice
your skills in managing a project. All of these features help the subject matter come alive
and have more meaning.

Includes a Companion (Premium) Web site

A companion (premium) Web site provides you with a one-stop location to access informa-
tive links and tools to enhance your learning. Similar to other companion (premium) Web
sites provided by Course Technology, this site will be a valuable resource as you view lec-
ture notes, templates, interactive quizzes, podcasts, student files for Project 2010, important
articles, references, and more. You can also link to the author’s site to see real class syllabi,
samples of student projects, and other helpful links.

Organization and Content

Information Technology Project Management, REVISED Sixth Edition, is organized into
three main sections to provide a framework for project management, a detailed description
of each project management knowledge area, and three appendices to provide practical
information for applying project management. The first three chapters form the first
section, which introduces the project management framework and sets the stage for

the remaining chapters.

Chapters 4 through 12 form the second section of the text, which describes each of the
project management knowledge areas—project integration, scope, time, cost, quality,
human resource, communications, risk, and procurement management—in the context of
information technology projects. An entire chapter is dedicated to each knowledge area.
Each knowledge area chapter includes sections that map to their major processes as
described in the PMBOK® Guide, Fourth Edition. For example, the chapter on project quali-
ty management includes sections on planning quality, performing quality assurance, and
performing quality control. Additional sections highlight other important concepts related
to each knowledge area, such as Six Sigma, testing, maturity models, and using software to
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assist in project quality management. Each chapter also includes detailed examples of key
project management tools and techniques as applied to information technology projects. For
example, the chapter on project integration management includes samples of various proj-
ect-selection documents, such as net present value analyses, ROI calculations, payback
analyses, and weighted scoring models. The project scope management chapter includes a
sample project charter, a project scope statement, and several work breakdown structures
for information technology projects.

Appendices A through C form the third section of the text, which provides practical
information to help you apply project management skills on real or practice projects. By fol-
lowing the detailed, step-by-step guide in Appendix A, which includes more than 60 screen
shots, you will learn how to use Project 2010. Appendix B summarizes what you need to
know to earn PMP or other certifications related to project management. Appendix C pro-
vides additional running cases and information on using simulation software to help you
practice your new skills.

Pedagogical Features

Several pedagogical features are included in this text to enhance presentation of the materi-
als so that you can more easily understand the concepts and apply them. Throughout the
text, emphasis is placed on applying concepts to current, real-world information technology
project management.

Learning Objectives, Chapter Summaries, Discussion Questions, Exercises,
Quick Quizzes, Running Cases, and Companion (Premium) Web site

Learning Objectives, Chapter Summaries, Quick Quizzes, Discussion Questions, Exercises,
Running Cases, and the companion (premium) Web site are designed to function as inte-
grated 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 Discussion Questions help guide critical thinking about those key concepts. Quick
Quizzes test knowledge of essential chapter concepts and include an answer key. Exercises
provide opportunities to practice important techniques, as do the Running Cases. The
companion (premium) Web site provides several study aids, such as podcasts, the new
Jeopardy-like game, and interactive quizzes for each chapter, which are different from

the Quick Quizzes in the text.

Opening Case and Case Wrap-Up

To set the stage, each chapter begins with an opening case related to the material presented
in that chapter. These “real-life” case scenarios (most based on the author’s experiences)
spark student interest and introduce important concepts in a real-world 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—with some end-
ing successfully and some, realistically, failing—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. Each chapter of the
text includes one or more examples of real information technology projects that went right
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as well as examples of projects that went wrong. These examples further illustrate the
importance of mastering key concepts in each chapter.

Media Snapshot

The world is full of projects. Several televisions shows, movies, newspapers, Web sites, and
other media highlight project results, good and bad. Relating project management concepts
to all types of projects highlighted in the media will help you understand and see the impor-
tance 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?

Best Practice

Every chapter includes an example of a best practice related to topics in that chapter. For
example, Chapter 1 describes best practices written by Robert Butrick, author of The Project
Workout, from the Ultimate Business Library’s Best Practice book. He suggests that organi-
zations ensure their projects are driven by their strategy and engage project stakeholders.

Key Terms

The fields of information technology and project management both include many unique
terms that are vital to creating a workable language when the two fields are combined. Key
terms are displayed in bold face 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 hands-on practice using the top project man-
agement software tool in the industry, Microsoft Project 2010, as well as other tools, such

as spreadsheet software and the Internet. Each chapter offers you many opportunities to get
hands-on experience and build new software skills. This text is written from the point of
view that reading about something only gets you so far—to really understand project man-
agement, you have to do it for yourself. In addition to the exercises and running cases found
at the end of each chapter and in Appendix C, several challenging exercises are provided

at the end of Appendix A, Guide to Using Microsoft Project 2010.

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
single CD-ROM.
¢  Electronic Instructor’s Manual The Instructor’s Manual that accompanies this
textbook includes additional instructional material to assist in class prepara-
tion, including suggestions for lecture topics and additional discussion
questions.
e ExamView® This textbook is accompanied by ExamView, a powerful testing
software package that allows instructors to create and administer printed,
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computer (LAN-based), and Internet exams. ExamView includes hundreds of
questions that correspond to the topics covered in this text, enabling students
to generate detailed study guides that include page references for further
review. The computer-based and Internet testing components allow students
to take exams at their computers, and also save the instructor time by grading
each exam automatically.

¢ PowerPoint Presentations This text comes with Microsoft PowerPoint slides for
each chapter. These are included as a teaching aid for classroom presentation,
to make available to students on the network for chapter review, or to be
printed for classroom distribution. Instructors can add their own slides for
additional topics they introduce to the class.

e Solution Files Solutions to end-of-chapter questions can be found on the
Instructor Resource CD-ROM and may also be found on the Course Technology
Web site at www.cengage.com/mis/schwalbe. The solutions are password-
protected.

e Distance Learning Course Technology is proud to present online courses in
WebCT and Blackboard, to provide the most complete and dynamic learning
experience possible. When you add online content to one of your courses,
you're adding a lot: self tests, links, glossaries, and, most of all, a gateway to the
twenty-first century’s most important information resource. We hope you will
make the most of your course, both online and offline. For more information
on how to bring distance learning to your course, contact your Course
Technology sales representative.
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2 OPENING CASE

Anne Roberts, the Director of the Project Management Office for a large retail chain, stood
in front of 500 people in the large corporate auditorium to explain the company’s new strat-
egies. She was also broadcasting to thousands of other employees, suppliers, and stock-
holders throughout the world using live video via the Internet. The company had come a
long way in implementing new information systems to improve inventory control, sell pro-
ducts using the Web, streamline the sales and distribution processes, and improve customer
service. However, the stock price was down, the nation’s economy was weak, and people
were anxious to hear about the company’s new strategies.

Anne began to address the audience, “Good morning. As many of you know, our CEO
promoted me to this position as Director of the Project Management Office two years ago.
Since then, we have completed many projects, including the advanced data networks proj-
ect. That project enabled us to provide persistent broadband between headquarters and our
retail stores throughout the world, allowing us to make timely decisions and continue our
growth strategy. Our customers love that they can return items to any store, and any sales
clerk can look up past sales information. Local store managers can make timely decisions
using up-to-date information. Of course, we've had some project failures, too, and we need
to continually assess our portfolio of projects to meet business needs. Two big IT initiatives
this coming year include meeting new green IT regulations and providing enhanced online
collaboration tools for our employees, suppliers, and customers. Our challenge is to work
even smarter to decide what projects will most benefit the company, how we can continue
to leverage the power of information technology to support our business, and how we can
exploit our human capital to successfully plan and execute those projects. If we succeed,
we’ll continue to be a world-class corporation.”

“And if we fail?” someone asked from the audience.

“Let’s just say that failure is not an option,” Anne replied.

INTRODUCTION

Many people and organizations today have a new—or renewed—interest in project manage-
ment. Until the 1980s, project management primarily focused on providing schedule and
resource data to top management in the military, computer, 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 busi-
nesses. Computer hardware, software, networks, and the use of interdisciplinary and global
work teams have radically changed the work environment. The following statistics demon-
strate the significance of project management in today’s society, especially for projects
involving information technology (IT). Note that IT projects involve using hardware, soft-
ware, and/or networks to create a product, service, or result.

e Total global spending on technology goods, services, and staff was projected
to reach $2 .4 trillion in 2008, an 8 percent increase from 2007. IT purchases
in the U.S. grew less than 3 percent, while the rest of the Americas expanded
in local currencies at 6-percent rates. Asia Pacific and the oil-exporting areas
of Eastern Europe, the Middle East, and Africa were the main engines of
growth.!
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e Inthe U.S. the size of the IT workforce topped 4 million workers for the first
time in 2008. Unemployment rates in many information technology occupa-
tions were among the lowest in the labor force at only 2.3 percent. Demand for
talent is high, and several organizations throughout the world cannot grow as
desired due to difficulties in hiring and recruiting the people they need.?

e In 2007 the total compensation for the average senior project manager in
U.S. dollars was $104,776 per year in the United States, $111,412 in Australia,
and $120,364 in the United Kingdom. The average total compensation of a pro-
gram manager was $122,825 in the United States, $133,718 in Australia, and
$165,489 in the United Kingdom. The average total compensation for a Project
Management Office (PMO) Director was $134,422 in the United States,
$125,197 in Australia, and $210,392 in the United Kingdom. This survey was
based on self-reported data from more than 5,500 practitioners in 19
countries.”

¢ The number of people earning their Project Management Professional (PMP)
certification continues to increase each year.

e A research report showed that the U.S. spends $2.3 trillion on projects every
year, an amount equal to 25 percent of the nation’s gross domestic product.
The world as a whole spends nearly $10 trillion of its $40.7 trillion gross prod-
uct on projects of all kinds. More than 16 million people regard project man-
agement as their profession.4

Today’s companies, governments, and nonprofit organizations are recognizing that to
be successful, they need to be conversant with and use modern project management tech-
niques. Individuals are realizing that to remain competitive in the workplace, they must
develop skills to become good project team members and project managers. They also real-
ize that many of the concepts of project management will help them in their everyday lives
as they work with people and technology on a day-to-day basis.

@ WHAT WENT WRONG?

In 1995, the Standish Group published an often-quoted study entitled “The CHAOS
Report.” This consulting firm surveyed 365 information technology executive managers in
the United States who managed more than 8,380 information technology application pro-
jects. As the title of the study suggests, the projects were in a state of chaos. U.S. companies
spent more than $250 billion each year in the early 1990s on approximately 175,000 infor-
mation technology 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. The study reported that the overall success rate of information technolo-
gy 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 information
technology projects were canceled before completion, costing U.S. companies and

continued
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government agencies more than $81 billion. The study authors were adamant about the
need for better project management in the information technology 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 dif-
ferent 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 project.®

Although several researchers question the methodology of such studies, their popularity
has prompted managers throughout the world to examine their practices in managing projects.
Many organizations assert that using project management provides advantages, such as:

e Better control of financial, physical, and human resources
e Improved customer relations

e Shorter development times

e Lower costs and improved productivity

e Higher quality and increased reliability

e Higher profit margins

e Better internal coordination

e Positive impact on meeting strategic goals

e Higher worker morale

This chapter introduces projects and project management, explains how projects fit
into programs and portfolio management, discusses the role of the project manager, and
provides important background information on this growing profession. Although project
management applies to many different industries and types of projects, this text focuses
on applying project management to information technology projects.

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 busi-
ness. Projects are different from operations in that they end when their objectives have
been reached or the project has been terminated.

Examples of Information Technology 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. As described earlier, information technology
projects involve using hardware, software, and/or networks to create a product, service, or
result. Examples of information technology projects include the following:

e A technician replaces ten laptops for a small department
e A small software development team adds a new feature to an internal software
application for the finance department




e A college campus upgrades its technology infrastructure to provide wireless
Internet access across the whole campus

e A cross-functional taskforce in a company decides what Voice-over-Internet-
Protocol (VoIP) system to purchase and how it will be implemented

e A company develops a new system to increase sales force productivity and cus-
tomer relationship management

e A television network implements a system to allow viewers to vote for contest-
ants and provide other feedback on programs

e  The automobile industry develops a Web site to streamline procurement

e A government group develops a system to track child immunizations

e Alarge group of volunteers from organizations throughout the world develops
standards for environmentally friendly or green IT

Gartner, Inc., a prestigious consulting firm, identified the top ten strategic technologies
for 2008. A few of these technologies include the following:

e QGreen IT: Simply defined, green IT or green computing involves developing
and using computer resources in an efficient way to improve economic viabili-
ty, social responsibility, and environmental impact. For example, government
regulations now encourage organizations and IT departments to use low-
emission building materials, recycle computing equipment, and use alternative
energy and other green technologies.

e Unified communications: The majority of organizations are expected to
migrate from PBX (private branch exchange) to IP (Internet protocol) telepho-
ny in the next three years.

®  Business process modeling: Enterprise and process architects, senior develo-
pers, and business process analysts must work together to help organizations
effectively use IT to improve processes. Business process modeling (BPM)
suites are expected to fill a critical role as a compliment to service-oriented
architecture (SOA).

e Virtualisation 2.0: Virtualization hides the physical characteristics of comput-
ing resources from their users, such as making a single server, operating sys-
tem, application, or storage device appear to function as multiple virtual
resources. Virtualization technologies can improve IT resource management
and increase flexibility for adapting to changing requirements and workloads.
Virtualization 2.0 adds automation technologies so that resource efficiency can
improve dramatically.

e Social software: Most students and professionals today use online social net-
working sites such as MySpace, Facebook, LinkedIn, and YouTube to collabo-
rate with others. Organizations will increasingly use social software
technologies to augment traditional collaboration.®

As you can see, a wide variety of projects use information technologies, and organiza-
tions rely on them for their success.
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'X MEDIA SNAPSHOT

Nicholas Carr published his exposé “IT Doesn’t Matter” in the May 2003 issue of Harvard
Business Review, a topic he expanded on in the following year with his book Does IT Mat-
ter? Information Technology and the Corrosion of Competitive Advantage.’ Both sparked
heated debates on the value of information technology in today’s society. Carr suggested
that information technology has followed a pattern similar to earlier infrastructure technol-
ogies like railroads and electric power. As availability increased and costs decreased, infor-
mation technology has become a commodity; therefore, Carr argued, it can no longer
provide companies with a competitive advantage. In 2006, Baseline magazine published the
article, “Where I.T. Matters: How 10 Technologies Transformed 10 Industries” as a retort
to Carr’s ideas. Below are a few of the technologies and industries that have made IT an
important part of their business strategy. (Visit www.nicholasgcarr.com to see more
recent work by Carr, including a free 2008 eBook, IT in 2018: From Turing’s Machine to
the Computing Cloud. )

e VoIP: VoIP has totally transformed the telecommunications industry and broad-
band Internet access. Phone companies do not have a lock on dial tones any-
more; you can make a phone call through a cable TV provider or over any
Internet channel for less than the cost of ordinary phone service. These technol-
ogies, along with regulatory changes, have forced major phone companies to be
more competitive to keep and attract customers. VoIP is more efficient and less
expensive than traditional phone networks. The ramp-up to VoIP is expected to
happen quickly. Research firm IDC estimates that U.S. subscribers to residential
VoIP services will grow from 3 million in 2005 to 27 million by the end of 2009.

e Global Positioning Systems (GPS) and Business Intelligence: “Farming is the
oldest known human activity,” says Michael Swanson, an agricultural economist
at Wells Fargo bank, the largest lender to U.S. farmers. “You'd think that after
10,000 years there’d be nothing left to improve. Not true.” How have GPS and
Business Intelligence changed the farming industry? In 1950, American farmers
planted 83 million acres of corn, which produced 38 bushels per acre. In 2004,
farmers planted 81 million acres of corn, which produced 160 bushels. That
means that 2.5 percent fewer acres produced more than four times as much
corn. Swanson estimates that if farmers did not use the technology they do
today, they would have had to plant 320 million acres of corn last year to meet
demand: “We’d be planting parking lots and backyards,” Swanson joked.

e Digital Supply Chain: The entertainment industry’s distribution system has
changed dramatically due to new information technologies. “The great promise
of digital technology is that consumers will be able to choose how they want to
consume content,” says Kevin Tsujihara, president of Warner Home Entertain-
ment Group, a new department formed to handle the digital delivery of entertain-
ment to consumers. Before Warner underwent a major digital transformation,
they were only able to process one or two pictures at a time. “Today, we have the
capability of taking upward of 10 simultaneous motion picture projects and work-
ing on them in this environment. The creation of these digital masters obviously
is important in that we can make a transformation to whatever channel we need
to get to the consumer.”!”




Project Attributes 2

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, Anne Roberts, the Director of the Project Management
Office in the opening case, might sponsor an information technology collabora-
tion project to develop a list and initial analysis of potential information tech-
nology projects that might improve operations for the company. The unique
purpose of this project would be to create a collaborative report with ideas
from people throughout the company. The results would provide the basis for
further discussions and projects. As in this example, projects result in a unique
product, service, or result.

e A project is temporary. A project has a definite beginning and a definite end.
In the information technology collaboration project, Anne might form a team
of people to work immediately on the project, and then expect a report and
an executive presentation of the results in one month.

e A project is developed using progressive elaboration. Projects are often
defined broadly when they begin, and as time passes, the specific details of the
project become clearer. Therefore, projects should be developed in incre-
ments. A project team should develop initial plans and then update them with
more detail based on new information. For example, suppose a few people sub-
mitted ideas for the information technology collaboration project, but they did
not clearly address how the ideas would support the business strategy of
improving operations. The project team might decide to prepare a question-
naire for people to fill in as they submit their ideas to improve the quality of
the inputs.

* A project requires resources, often_from various areas. Resources include peo-
ple, hardware, software, and other assets. Many projects cross departmental
or other boundaries to achieve their unique purposes. For the information
technology collaboration project, people from information technology, market-
ing, sales, distribution, and other areas of the company would need to work
together to develop ideas. The company might also hire outside consultants to
provide input. Once the project team has selected key projects for imple-
mentation, they will probably require additional resources. And to meet new
project objectives, people from other companies—product suppliers and con-
sulting companies—may be added. Resources, however, are limited and must
be used effectively to meet project and other corporate goals.

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. In this case, Anne Roberts would be the sponsor for the
information technology collaboration project. Once further information tech-
nology projects are selected, however, the sponsors for those projects would
be senior managers in charge of the main parts of the company affected by the
projects. For example, if the vice president of sales initiates a project to
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improve direct product sales using the Internet, he or she might be the project
sponsor.

e A project involves uncertainty. Because every project is unique, it is some-
times difficult to define its objectives clearly, estimate 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. This uncertainty is one of the main reasons pro-
ject management is so challenging, especially on projects involving new
technologies.

An effective project manager is crucial to a project’s success. Project managers work
with the project sponsors, the project team, and the other people involved in a project to
meet project goals.

The Triple Constraint

Every project is constrained in different ways by its scope, time, and cost goals. These lim-
itations are sometimes referred to in project management as the triple constraint. To cre-
ate a successful project, a project manager must consider scope, time, and cost and
balance these three often-competing goals. e or she 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? How
will the scope be verified?

e Time: How long should it take to complete the project? What is the project’s
schedule? How will the team track actual schedule performance? Who can
approve changes to the schedule?

e (Cost: What should it cost to complete the project? What is the project’s bud-
get? How will costs be tracked? Who can authorize changes to the budget?

Figure 1-1 illustrates the three dimensions of the triple constraint. Each area—scope,
time, and cost—has a target at the beginning of the project. For example, the information
technology collaboration project might have an initial scope of producing a 40- to 50-page
report and a one-hour presentation on about 30 potential information technology projects.
The project manager might further define project scope to include providing a description
of each potential project, an investigation of what other companies have implemented for
similar projects, a rough time and cost estimate, and assessments of the risk and potential
payoff as high, medium, or low. The initial time estimate for this project might be one
month, and the cost estimate might be $45,000-850,000. These expectations provide the
targets for the scope, time, and cost dimensions of the project. Note that the scope and cost
goals in this example include ranges—the report can be between 40- to 50-pages long and
the project can cost between $45,000 and 850,000. Because projects involve uncertainty
and limited resources, projects rarely finish according to discrete scope, time, and cost
goals originally planned. Instead of discrete target goals, it is often more realistic to set a
range of goals such as spending between $45,000 and $50,000 and having the length of the
report between 40 and 50 pages. These goals might mean hitting the target, but not the
bull’s eye.

Managing the triple constraint involves making trade-offs between scope, time, and cost
goals for a project. For example, you might need to increase the budget for a project to meet



Successful project
management means
meeting all three
goals (scope, time,
and cost)—and
satisfying the project’s
sponsor!

FIGURE 1-1  The triple constraint of project management

scope and time goals. Alternatively, you might have to reduce the scope of a project to meet
time and cost goals. Experienced project managers know that you must decide which
aspect of the triple constraint is most important. If time is most important, you must often
change the initial scope and/or cost goals to meet the schedule. If scope goals are most
important, you may need to adjust time and/or cost goals.

For example, to generate project ideas, suppose the project manager for the informa-
tion technology collaboration project sent an e-mail survey to all employees, as planned.
The initial time and cost estimate may have been one week and $5,000 to collect ideas
based on this e-mail survey. Now, suppose the e-mail survey generated only a few good proj-
ect ideas, and the scope goal was to collect at least 30 good ideas. Should the project team
use a different method like focus groups or interviews to collect ideas? Even though it was
not in the initial scope, time, or cost estimates, it would really help the project. Since good
ideas are crucial to project success, it would make sense to inform the project sponsor that
you want to make adjustments.

Although the triple constraint describes how the basic elements of a project—scope,
time, and cost—interrelate, other elements can also play significant roles. Quality is often
a key factor in projects, as is customer or sponsor satisfaction. Some people, in fact, refer
to the quadruple constraint of project management, which includes quality as well as
scope, time, and cost. Others believe that quality considerations, including customer
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satisfaction, must be inherent in setting the scope, time, and cost goals of a project. A proj-
ect team may meet scope, time, and cost goals but fail to meet quality standards or satisfy
their sponsor, if they have not adequately addressed these concerns. For example, Anne
Roberts may receive a 50-page report describing 30 potential information technology
projects and hear a presentation on the findings of the report. The project team may have
completed the work on time and within the cost constraint, but the quality may have been
unacceptable. Anne’s view of an executive presentation may be very different from the proj-
ect team’s view. The project manager should be communicating with the sponsor through-
out 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 quality or customer satisfaction? The answer is good project management,
which includes more than meeting the triple constraint.

WHAT IS PROJECT MANAGEMENT?

Project management is “the application of knowledge, skills, tools and techniques to proj-
ect activities to meet project requirernents.”11 Project managers must not only strive to
meet specific scope, time, cost, and quality goals 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 1-2 illustrates a framework to help you understand project management. Key
elements of this framework include the project stakeholders, project management knowl-
edge areas, project management tools and techniques, and the contribution of successful
projects to the enterprise.

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

Project portfolio

Project 1

9 Knowledge areas Tools and Project 2

Core functions techniques || project 3

Scope Time Cost Quality Project 4
management  management management management D *

P ia
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Project

Project integration management
success

needs and
ion - .
expectations Human Communications Risk Procurement
resource management 'management | management

management

Facilitating functions

FIGURE 1-2  Project management framework



opponents of the project. These stakeholders often have very different needs and expecta-
tions. For example, building a new house is a well-known example of a project. There are
several stakeholders involved in a home construction project.

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 con-
straints. 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 cus-
tomers and users for the product, which is the house.

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 con-
struction 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 buyers’ employers, the general contractor’s
administrative assistant, and other people who support other stakeholders. The
buyers’ employers might expect their employees to still 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 contrac-
tor, suppliers, and so on.

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

There may or may not be opponents of 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 wake
her sleeping children. She might interrupt the workers to voice her complaints
or even file a formal complaint. Or, 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 often have different interests. Stakeholders’ needs and expectations are important
in the beginning and throughout the life of a project. Successful project managers develop

1
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good relationships with project stakeholders to understand and meet their needs and
expectations.

Project Management Knowledge Areas

Project management knowledge areas describe the key competencies that project man-
agers must develop. The center of Figure 1-2 shows the nine knowledge areas of project
management. The four core knowledge areas of project management include project scope,
time, cost, and quality management. These are core knowledge areas because they lead to
specific project objectives.

*  Project scope management involves defining and managing all the work
required to complete the project successfully.

* Project time management includes estimating how long it will take to complete
the work, developing an acceptable project schedule, and ensuring timely com-
pletion of the project.

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

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

The four facilitating knowledge areas of project management are human resource, com-
munications, risk, and procurement management. These are called facilitating knowledge
areas because they are the processes through which the project objectives are achieved.

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

* Project communications management involves generating, collecting, dissemi-
nating, 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.

Project integration management, the ninth knowledge area, is an overarching function
that affects and is affected by all of the other knowledge areas. Project managers must have
knowledge and skills in all nine of these areas. This text includes an entire chapter on each
of these knowledge areas because all of them are crucial to project success.

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 impor-
tant projects. Project management tools and techniques assist project managers and their
teams in carrying out work in all nine knowledge areas. For example, some popular time-
management tools and techniques include Gantt charts, project network diagrams, and criti-
cal path analysis. Table 1-1 lists some commonly used tools and techniques by knowledge
area. You will learn more about these and other tools and techniques throughout this text.



TABLE 1-1 Common project management tools and techniques by knowledge area

Knowledge area/category Tools and techniques

Integration management Project selection methods, project management
methodologies, stakeholder analyses, project char-
ters, project management plans, project manage-
ment software, change requests, change control
boards, project review meetings, lessons-learned
reports
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Scope management Scope statements, work breakdown structures,
statements of work, requirements analyses, scope
management plans, scope verification techniques,
and scope change controls

Time management Gantt charts, project network diagrams, critical
path analysis, crashing, fast tracking, schedule
performance measurements

Cost management Net present value, return on investment, payback
analysis, earned value management, project portfo-
lio management, cost estimates, cost management
plans, cost baselines

Quality management Quality metrics, checklists, quality control charts,
Pareto diagrams, fishbone diagrams, maturity
models, statistical methods

Human resource management Motivation techniques, empathic listening, respon-
sibility assignment matrices, project organizational
charts, resource histograms, team building

exercises
Communications Communications management plans, kick-off
management meetings, conflict management, communications

media selection, status and progress reports, virtu-
al communications, templates, project Web sites

Risk management Risk management plans, risk registers, probability/
impact matrices, risk rankings

Procurement management Make-or-buy analyses, contracts, requests for pro-
posals or quotes, source selections, supplier evalua-
tion matrices

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
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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 importance include progress reports, kick-off meetings, Gantt charts, and change
requests. These super tools are bolded in Table 1-1.'% 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.

E/ 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 information
technology projects in the past decade:

e  The number of successful IT projects has more than doubled, from 16 percent
in 1994 to 35 percent in 2006.

e The number of failed projects decreased from 31 percent in 1994 to 19 percent
in 2006.

e The United States spent more money on IT projects in 2006 than 1994 (8346
billion and $250 billion, respectively), but the amount of money wasted on chal-
lenged projects (those that did not meet scope, time, or cost goals, but were
completed) and failed projects was down to $53 billion in 2006 compared to
$140 billion in 1994."3

The good news is that project managers are learning how to succeed more often; the
bad news is that it is still very difficult to lead successful IT projects. “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.”'*

Despite its advantages, project management is not a silver bullet that guarantees suc-
cess on all projects. 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 proj-
ect success. The list that follows outlines a few common criteria for measuring the success
of a project using the example of upgrading 500 desktop computers within three months for
$300,000:

1. The project met scope, time, and cost goals. If all 500 computers were
upgraded and met other scope requirements, the work was completed in three
months or less, and the cost was 8300,000 or less, you could consider it a



successful project based on this criterion. The Standish Group studies used
this definition of success. Several people question this simple definition of proj-
ect success and the methods used for collecting the data. (See the references
by Glass on the companion Web site for this text to read more about this
debate.)

2. The project satisfied the customer/sponsor. Even if the project met initial
scope, time, and cost goals, the users of the computers or their managers (the
main customers or sponsors in this example) might not be satisfied. Perhaps
the project manager or team members never returned calls or were rude. Per-
haps users had their daily work disrupted during the upgrades or had to work
extra hours due to the upgrades. If the customers were not happy with impor-
tant aspects of the project, it would be deemed a failure. Conversely, a project
might not meet initial scope, time, and cost goals, but the customer could still
be very satisfied. Perhaps the project team took longer and spent more money
than planned, but they were very polite and helped the users and managers
solve several work-related problems. Many organizations implement a custom-
er satisfaction rating system for projects to measure project success instead
of only tracking scope, time, and cost performance.

3. 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. Even if the project cost more than estimated, took
longer to complete, and the project team was hard to work with, if the users
were happy with the upgraded computers it would be a successful project, based
on this criterion. As another example, suppose the sponsor really approved the
upgrade project to provide a good return on investment by speeding up work
and therefore generating more profits. If those goals were met, the sponsor
would deem the project a success, regardless of other factors involved.

Why do some IT projects succeed and others fail? Table 1-2 summarizes the results of
the 2001 CHAOS study, describing, in order of importance, what factors contribute most
to the success of information technology projects. The study lists executive support as the
most important factor, overtaking user involvement, which was ranked first in earlier stud-
ies. Also note that several other success factors can be strongly influenced by executives
such as encouraging user involvement, providing clear business objectives, assigning an
experienced project manager, using a standard software infrastructure, and following a for-
mal methodology. Other success factors are related to good project scope and time manage-
ment such as having a minimized scope, firm basic requirements, and reliable estimates.
In fact, experienced project managers, who can often help influence all of these factors to
improve the probability of project success, led 97 percent of successful projects.

It is interesting to compare success factors for information technology projects in the
U.S. with those in other countries. A 2004 study summarizes the results of a survey of
247 information systems project practitioners in mainland China. One of the study’s key
findings is that relationship management is viewed as a top success factor for information
systems in China, while it is not mentioned in U.S. studies. The study also suggested that
having competent team members is less important in China than in the U.S. The Chinese,
like the Americans, included top management support, user involvement, and a competent
project manager as vital to project success.

1165)
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TABLE 1-2 What helps projects succeed?

1. Executive support

. User involvement

. Experienced project manager

. Clear business objectives

. Minimized scope

. Firm basic requirements

. Formal methodology

2
3
4
5
6. Standard software infrastructure
7
8
9

. Reliable estimates

10. Other criteria, such as small milestones, proper planning, competent staff,
and ownership

The Standish Group, “Extreme CHAOS,” (2001).

It is also important to look beyond individual project success rates and focus on how
organizations as a whole can improve project performance. Research comparing companies
that excel in project delivery—the “winners”—from those that do not found four significant
best practices. The winners:

1.

Use an integrated toolbox. Companies that consistently succeed in managing
projects clearly define what needs to be done in a project, by whom, when, and
how. They use an integrated toolbox, including project management tools,
methods, and techniques. They carefully select tools, align them with project
and business goals, link them to metrics, and provide them to project managers
to deliver positive results.

Grow project leaders. The winners know that strong project managers—
referred to as project leaders—are crucial to project success. They also know
that a good project leader needs to be a business leader as well, with strong
interpersonal and intrapersonal skills. Companies that excel in project man-
agement often grow their project leaders internally, providing them with career
opportunities, training, and mentoring.

Develop a streamlined project delivery process. Winning companies have
examined every step in the project delivery process, analyzed fluctuations in
workloads, searched for ways to reduce variation, and eliminated bottlenecks
to create a repeatable delivery process. All projects go through clear stages and
clearly define key milestones. All project leaders use a shared road map, focus-
ing on key business aspects of their projects while integrating goals across all
parts of the organization.



4.  Measure project health using metrics. Companies that excel in project deliv-
ery use performance metrics to quantify progress. They focus on a handful of
important measurements and apply them to all projects. Metrics often include
customer satisfaction, return on investment, and percentage of schedule buffer
consumed.'®

Project managers play an important role in making projects, and therefore organiza-
tions, successful. Project managers work with the project sponsors, the project team, and
the other stakeholders 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’. They take the time to under-
stand their sponsors’ expectations and then track project performance based on important
success criteria.

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.”'” As you can imagine, it is often
more economical to group projects together to help streamline management, staffing, pur-
chasing, and other work. The following are examples of common programs in the IT field.

e Infrastructure: An IT department often has a program for IT infrastructure
projects. Under this program, there could be several projects, such as providing
more wireless Internet access, upgrading hardware and software, and develop-
ing and maintaining corporate standards for IT.

e Applications development: Under this program, there could be several pro-
jects, such as updating an enterprise resource planning (ERP) system, purchas-
ing a new off-the-shelf billing system, or developing a new capability for a
customer relationship management system.

e User support: In addition to the many operational tasks related to user sup-
port, many IT departments have several projects to support users. For exam-
ple, there could be a project to provide a better e-mail system or one to
develop technical training for users.

A program manager provides leadership and direction for the project managers head-
ing the projects within a 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 man-
agers are responsible for more than the delivery of project results; they are change agents
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responsible for the success of products and processes produced by those projects. For
example, the popular video game Rock Band™ lists the program manager and team first
under the credits section for the game.

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 recog-
nize that technical and project management skills are not enough—program managers must
also possess strong business knowledge, leadership capabilities, 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. Portfolio managers help their organiza-
tions make wise investment decisions by helping to select and analyze projects from a strate-
gic 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.

Figure 1-3 illustrates the differences between project management and project portfolio
management. Notice that the main distinction is a focus on meeting tactical or strategic
goals. Tactical goals are generally more specific and short-term than strategic goals, which
emphasize long-term goals for an organization. Individual projects often address tactical
goals, whereas portfolio management addresses strategic goals. Project management
addresses questions like “Are we carrying out projects well?”, “Are projects on time and
budget?”, and “Do project stakeholders know what they should be doing?”

Portfolio management addresses questions like “Are we working on the right pro-
jects?”, “Are we investing in the right areas?”, and “Do we have the right resources to be
competitive?” Pacific Edge Software’s product manager, Eric Burke, defines project port-
folio management as “the continuous process of selecting and managing the optimum set

of project initiatives that deliver maximum business value.”'®
Tactical goals Strategic goals
Project management Project portfolio management
e Are we carrying out projects well? ¢ Are we working on the right projects?
e Are projects on time and on budget? e Are we investing in the right areas?
e Do project stakeholders know ¢ Do we have the right resources to be
what they should be doing? competitive?

FIGURE 1-3  Project management compared to project portfolio management



Many organizations use a more disciplined approach to portfolio management by devel-
oping guidelines and software tools to assist in project portfolio management. The Project
Management Institute (described later in this chapter) first published the Organisational
Project Management Maturity Model (OPM3) Knowledge Foundation in 2003, which
describes the importance not only of managing individual projects or programs well, but the
importance of following organizational project management to align projects, programs, and
portfolios with strategic goals. OPM3 is a standard that organizations can use to measure
their organizational project management maturity against a comprehensive set of best
practices.

19

BEST PRACTICE

A best practice is “an optimal way recognized by industry to achieve a stated goal or
objective.”?° Rosabeth Moss Kanter, a Professor at Harvard Business School and well-
known author and consultant, says that visionary leaders know “the best practice secret:
Stretching to learn from the best of the best in any sector can make a big vision more likely
to succeed.””! Kanter also emphasizes the need to have measurable standards for best prac-
tices. An organization can measure performance against its own past, against peers, and
even better, against potential. Kanter suggests that organizations need to continue to reach
for higher standards. She suggests the following exercise regime for business leaders who
want to adapt best practices in an intelligent way to help their own organizations:

e Reach high. Stretch. Raise standards and aspirations. Find the best of the best
and then use it as inspiration for reaching full potential.

e Help everyone in your organization become a professional. Empower people to
manage themselves through benchmarks and standards based on best practice
exchange.

e Look everywhere. Go far afield. Think of the whole world as your laboratory for
learning.

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.>?

As you can imagine, project portfolio management is not an easy task. Figure 1-4 illus-
trates one approach for project portfolio management where one large portfolio exists for
the entire organization. This allows top management to view and manage all projects at
an enterprise level. Sections of that portfolio are then broken down to improve the
management of projects in each sector. For example, a company might have the main
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FIGURE 1-4 Sample project portfolio approach

portfolio categories as shown in the left part of Figure 1-4—marketing, materials, IT, and
human resources (HR)—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 to assist in their management. In this example, there are three basic IT project
portfolio categories:

Venture: Projects in this category help transform the business. For example,
the large retail chain described in the opening case might have an IT project

to provide kiosks in stores and similar functionality on the Internet where cus-
tomers and suppliers could quickly provide feedback on products or services.
This project could help transform the business by developing closer partner-
ships with customers and suppliers.

Growth: Projects in this category would help the company grow in terms

of revenues. For example, a company might have an IT project to provide infor-
mation on their corporate Web site in a new language, such as Chinese or Japa-
nese. This capability could help them grow their business in those countries.
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 on the right part of Figure 1-4 that the Core category of IT projects is labeled as
nondiscretionary costs. This means that the company has no choice in whether to fund
these projects; they must fund them to stay in business. Projects that fall under the Venture
or Growth category are discretionary costs because the company can use its own discretion
or judgment in deciding whether or not to fund them. Notice the arrow in the center of Fig-
ure 1-4 labeled Risks, Value/Timing. This arrow indicates that the risks, value, and timing
of projects normally increase as you move from Core to Growth to Venture projects. How-
ever, some core projects can also be high risk, have high value, and require good timing.

As you can see, many factors are involved in portfolio management.



Many organizations use specialized software to organize and analyze all types of project
data into project portfolios. Enterprise or portfolio project management software inte-
grates information from multiple projects to show the status of active, approved, and future
projects across an entire organization. For example, Figure 1-5 provides a sample screen
from portfolio management software provided by Planview. The charts and text in the
upper half of the screen show the number and percentage of projects in this project portfo-
lio that are on target and in trouble in terms of schedule and cost variance. The bottom half
of the screen lists the names of individual projects, percent complete, schedule variance,
cost variance, budget variance, and risk percentage. The last section in this chapter pro-
vides more information on project management software.

PLANVIEW

ProjectHealth (EffortBased)
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FIGURE 1-5 Sample project portfolio management screen showing project health

THE ROLE OF THE PROJECT MANAGER

You have already read that project managers must work closely with the other stakeholders
on a project, especially the sponsor and project team. They are also more effective if they
are familiar with the nine project management knowledge areas and the various tools and
techniques related to project management. Experienced project managers help projects
succeed. But what do project managers do exactly? What skills do they really need to do

a good job? The next section provides brief answers to these questions, and the rest of this
book gives more insight into the role of the project manager. Even if you never become a
project manager, you will probably be part of a project team, and it is important for team
members to help their project managers.

Project Manager Job Description

A project manager can have many different job descriptions, which can vary tremendously
based on the organization and the project. For example, Monster.com includes thousands
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of job listings for project managers. They even have a job category for project/program man-
agers. Here are a few edited postings:

e Project manager for a consulting firm: Plans, schedules, and controls activities
to fulfill identified objectives applying technical, theoretical, and managerial skills
to satisfy project requirements. Coordinates and integrates team and individual
efforts and builds positive professional relationships with clients and associates.

e [T project manager for a financial services firm: Manages, prioritizes, devel-
ops, and implements information technology solutions to meet business needs.
Prepares and executes project plans using project management software fol-
lowing a standard methodology. Establishes cross-functional end-user teams
defining and implementing projects on time and within budget. Acts as a liai-
son between third-party service providers and end-users to develop and imple-
ment technology solutions. Participates in vendor contract development and
budget management. Provides post implementation support.

e [T project manager for a nonprofit consulting firm: Responsibilities include
business analysis, requirements gathering, project planning, budget estimating,
development, testing, and implementation. Responsible for working with vari-
ous resource providers to ensure development is completed in a timely, high-
quality, and cost-effective manner.

The job description for a project manager can vary by industry and by organization,
but there are similar tasks that most project managers perform regardless of these differ-
ences. In fact, project management is a skill needed in every major information technology
field, from database administrator to network specialist to technical writer.

Suggested Skills for Project Managers

In an interview with two chief information officers (CIOs), John Oliver of True North Com-
munications, Inc. and George Nassef of Hotjobs.com, both men agreed that the most impor-
tant project management skills seem to depend on the uniqueness of the project and the
people involved.?? Project managers need to have a wide variety of skills and be able to
decide which particular skills are more important in different situations. As you can imag-
ine, good project managers should have many skills. A Guide to the Project Management
Body of Knowledge—the PMBOK® Guide—recommends that the project management team
understand and use expertise in the following areas:

e The Project Management Body of Knowledge

e Application area knowledge, standards, and regulations
® Project environment knowledge

*  General management knowledge and skills

e Soft skills or human relations skills

This chapter introduced the nine project management knowledge areas, as well as
some general tools and techniques project managers use. The following section focuses on
the IT application area, including skills required in the project environment, general man-
agement, and soft skills. Note that the PMBOK® Guide, Fourth Edition describes three
dimensions of project management competency: project management knowledge and per-
formance competency (knowing about project management and being able to apply that



knowledge) as well as personal competency (attitudes and personality characteristics).
Consult PMI's Web site at www.pmi.org for further information on skills for project man-
agers and PMI’s Career Framework for Practitioners.

The project environment differs from organization to organization and project to proj-
ect, but some skills will help in almost all project environments. These skills include under-
standing 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 organization in which
they work and how that organization develops products and provides services. The skills
and behavior needed to manage a project for a Fortune 100 company in the United States
may differ greatly from those needed to manage a government project in Poland.

Chapter 2, The Project Management and Information Technology Context, provides
detailed information on these topics.

Project managers should also possess general management knowledge and skills. They
should understand important topics related to financial management, accounting, procure-
ment, 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 the project manager to have a lot of
experience in one or several of these general management areas. On other projects, the proj-
ect manager can delegate detailed responsibility for some of these areas to a team member,
support staff, or even a supplier. Even so, the project manager must be intelligent and experi-
enced enough to know which of these areas are most important and who is qualified to do the
work. He or she must also make and/or take responsibility for all key project decisions.

Achieving high performance on projects requires soft skills, otherwise called human
relations skills. Some of these soft skills include effective communication, influencing the
organization to get things done, leadership, motivation, negotiation, conflict management,
and problem solving. Why do project managers need good soft skills? One reason is that
to understand, navigate, and meet stakeholders’ needs and expectations, project managers
need to lead, communicate, negotiate, solve problems, and influence the organization at
large. They need to be able to listen actively to what others are saying, help develop new
approaches for solving problems, and then persuade others to work toward achieving proj-
ect goals. Project managers must lead their project teams by providing vision, delegating
work, creating an energetic and positive environment, and setting an example of appropri-
ate and effective behavior. Project managers must focus on teamwork skills to employ peo-
ple 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. Since most
projects involve changes and trade-offs between competing goals, it is important for project
managers to have strong coping skills as well. It helps project managers maintain their sani-
ty and reduce their stress levels if they cope with criticism and constant change. Project
managers must be flexible, creative, and sometimes patient in working toward project goals;
they must also be persistent in making project needs known.

Lastly, project managers, especially those managing IT projects, must be able to make
effective use of technology as it relates to the specific project. Making effective use of tech-
nology often includes special product knowledge or experience with a particular industry.
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Project managers must make many decisions and deal with people in a wide variety of disci-
plines, so it helps tremendously to have a project manager who is confident in using the spe-
cial tools or technologies that are the most effective in particular settings. Project

managers do not normally have to be experts on any specific technology, but they have to
know enough to build a strong team and ask the right questions to keep things on track. For
example, project managers for large information technology projects do not have to be
experts in the field of information technology, but they must have working knowledge of vari-
ous technologies and understand how the project would enhance the business. Many com-
panies have found that a good business manager can be a very good information

technology project manager because they focus on meeting business needs and rely on key
project members to handle the technical details.

All project managers should continue to develop their knowledge and experience in
project management, general management, soft skills, and the industries they support.
Non-IT business people are now very savvy with information technology, but few informa-
tion technology professionals have spent the time developing their business savvy.>* IT proj-
ect managers must be willing to develop more than their technical skills to be productive
team members and successful project managers. Everyone, no matter how technical they
are, should develop business and soft skills.

Importance of People and Leadership Skills

In a recent study, project management experts from various industries were asked to identify
the ten most important skills and competencies for effective project managers. Table 1-3
shows the results.

Respondents were also asked what skills and competencies were most important in vari-
ous 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, lead-
ership, people skills, and planning skills were most important.

e Very novel projects: Leadership, people skills, having vision and goals, self con-
fidence, expectations management, and listening skills were most
important.25

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.

Also notice the general emphasis on people and leadership skills. As mentioned earlier,
all project managers, especially those working on technical projects, need to demonstrate
leadership and management skills. Leadership and management are terms often used inter-
changeably, 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 man-
agers achieve the vision.” “You lead people and manage things.”



TABLE 1-3 Ten most important skills and competencies for project managers 25
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. People skills

. Leadership

. Listening

. Integrity, ethical behavior, consistent
. Strong at building trust

. Verbal communication

N N s W N

. Strong at building teams
8. Conflict resolution, conflict management
9. Critical thinking, problem solving

10. Understands, balances priorities

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

However, 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 exam-
ple 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. As mentioned earlier, companies that excel in project management grow proj-
ect “leaders,” emphasizing development of business and communication skills. Yet good
project managers must also focus on getting the job done by paying attention to the details
and daily operations of each task. 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 managers have leadership and management characteristics; they are visionary yet
focused on the bottom line. Above all else, good project managers focus on achieving posi-
tive results!

Careers for Information Technology Project Managers

A recent article suggests that, “The most sought-after corporate IT workers in 2010 may
be those with no deep-seated technical skills at all. The nuts-and-bolts programming and
easy-to-document support jobs will have all gone to third-party providers in the U.S. or
abroad. Instead, IT departments will be populated with ‘versatilists'—those with a technolo-
gy background who also know the business sector inside and out, can architect and carry
out IT plans that will add business value, and can cultivate relationships both inside and
outside the company.”?°

A recent survey by CIO.com supports this career projection. IT executives listed the
skills they predicted would be the most in demand in the next two to five years. Project/
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program management came in first place, followed by business process management, busi-
ness analysis, and application development. Table 1-4 shows these results, as well as the
percentage of respondents who listed the skill as most in demand. Even if you choose to
stay in a technical role, you still need project management knowledge and skills to help
your team and your organization succeed.
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TABLE 1-4 Top information technology skills

Skill Percentage of Respondents

Project/program management 60%
Business process management 55%
Business analysis 53%
Application development 52%
Database management 49%
Security 42%
Enterprise architect 41%
Strategist/internal consultant 40%
Systems analyst 39%
Relationship management 39%
Web services 33%
Help desk/user support 32%
Networking 32%
Web site development 30%
QA/testing 28%
IT finance 28%
Vendor management/ 27%
procurement

IT HR 21%
Other 3%

Carolyn Johnson, “2006 Midyear Staffing Updates,” CIO Research Reports, October 2, 2006.
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THE PROJECT MANAGEMENT PROFESSION o7

The profession of project management is growing at a very rapid pace. To understand this
line of work, it is helpful to briefly review the history of project management, introduce you
to the Project Management Institute (PMI) and some of its services (such as certification),
and discuss the growth in project management software.

History of Project Management

Although people have worked on projects for centuries, most agree that the modern concept
of project management began with the Manhattan Project, which the U.S. military led to
develop the atomic bomb in World War II. The Manhattan Project involved many people
with different skills at several different locations. It also clearly separated the overall man-
agement of the project’s mission, schedule, and budget under General Leslie R. Groves and
the technical management of the project under the lead scientist, Dr. Robert Oppenheimer.
The Manhattan Project lasted about three years and cost almost $2 billion in 1946.

In developing the project, the military realized that scientists and other technical spe-
cialists often did not have the desire or the necessary skills to manage large projects. For
example, after being asked several times for each team member’s responsibilities at the new
Los Alamos laboratory in 1943, Dr. Oppenheimer tossed a piece of paper with an organiza-
tion chart on it at his director and said, “Here’s your damn organization chart.”*’ Project
management was recognized as a distinct discipline requiring people with special skills and,
more importantly, the desire to lead project teams.

In 1917, Henry Gantt developed the famous Gantt chart for scheduling work in facto-
ries. A Gantt chart is a standard format for displaying project schedule information by list-
ing project activities and their corresponding start and finish dates in a calendar format.
Initially, managers drew Gantt charts by hand to show project tasks and schedule informa-
tion, and this tool provided a standard format for planning and reviewing all the work on
early military projects.

Today’s project managers still use the Gantt chart as the primary tool to communicate
project schedule information, but with the aid of computers, it is no longer necessary to
draw the charts by hand and they can be more easily shared and disseminated to project
stakeholders. Figure 1-6 displays a Gantt chart created with Microsoft Project, the most
widely used project management software today. You will learn more about using Project
2007 in Appendix A.

During the Cold War years of the 1950s and "60s, the military continued to be key in
refining several project management techniques. Members of the U.S. Navy Polaris missile/
submarine project first used network diagrams in 1958. These diagrams helped managers
model the relationships among project tasks, which allowed them to create schedules that
were more realistic. Figure 1-7 displays a network diagram created using Microsoft Project.
Note that the diagram includes arrows that show which tasks are related and the sequence
in which team members must perform the tasks. The concept of determining relationships
among tasks is essential in helping to improve project scheduling. This concept allows you
to find and monitor the critical path—the longest path through a network diagram that
determines the earliest completion of a project. You will learn more about Gantt charts, net-
work diagrams, critical path analysis, and other time management concepts in Chapter 6,
Project Time Management.

Introduction to Project Management
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FIGURE 1-6 Sample Gantt chart created with Project 2007

A D H
Start: 6/3/08 ID: 1 Start: 6/4/08 ID: 4 Start: 6/12/08 ID: 8
Finish: 6/3/08 Dur: 1 day Finish: 6/7/08 Dur: 4 days Finish: 6/19/08 Dur: 6 days
Res: Res: Res:
B E_
Start: 6/3/08 ID: 2 Start: 6/5/08 ID: 5
Finish: 6/4/08 Dur: 2 days Finish: 6/11/08 Dur: 5 days
Res: Res:
E J

Start: 6/5/08 ID: 6
Finish: 6/10/08 Dur: 4 days

Start:_6/20/08 ID: 10
Finish: 6/24/08 Dur: 3 days

Res: Res:
C G !
Start: 6/3/08 ID: 3 Start: 6/6/08 ID: 7 Start: 6/14/08 ID: 9
Finish: 6/5/08 Dur: 3 days Finish: 6/13/08 Dur: 6 days Finish: 6/17/08 Dur: 2 days
Res: Res: Res:

FIGURE 1-7  Sample network diagram in Microsoft Project

By the 1970s, the U.S. military and its civilian suppliers developed software to assist
in managing large projects. Early project management software was very expensive to pur-
chase and it ran exclusively on mainframe computers. For example, Artemis was an early
project management software product that helped managers analyze complex schedules for
designing aircraft. A full-time employee was often required to run the complicated software,
and expensive pen plotters were used to draw network diagrams and Gantt charts.

As computer hardware became smaller and more affordable and software included
graphical, easy-to-use interfaces, project management software became less expensive and
more widely used. This made it possible—and affordable—for many industries worldwide




to use project management software on all types and sizes of projects. New software makes
basic tools, such as Gantt charts and network diagrams, inexpensive, easy to create, and
available for anyone to update. See the section in this chapter on project management
software for more information.

In the 1990s, many companies began creating project management offices to help them
handle the increasing number and complexity of projects. A Project Management Office
(PMO) is an organizational group responsible for coordinating the project management
function throughout an organization. There are different ways to structure a PMO, and they
can have various roles and responsibilities. Below are possible goals of a PMO:
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e Collect, organize, and integrate project data for the entire organization.

¢ Develop and maintain templates for project documents.

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.

By the end of the twentieth century, people in virtually every industry around the globe
began to investigate and apply different aspects of project management to their projects.
The sophistication and effectiveness with which project management tools are being
applied and used today is influencing the way companies do business, use resources, and
respond to market requirements with speed and accuracy. As mentioned earlier in this
chapter, many organizations are now using enterprise or project portfolio management soft-
ware to help manage portfolios of projects.

Many colleges, universities, and companies around the world now offer courses related
to various aspects of project management. You can even earn bachelor’s, master’s, and doc-
toral 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 dif-
ference in IT, for example, was dramatic. A person with certification could make five to six
times as much salary, so there is terrific incentive to get certified and work for these West-
ern companies.”*®

The problems in managing projects, the publicity about project management, and the
belief that it really can make a difference continue to contribute to the growth of this field.

The Project Management Institute

Although many professional societies suffer from declining membership, the Project
Management Institute (PMI), an international professional society for project managers
founded in 1969, has continued to attract and retain members, reporting 277,221 members
worldwide by August 31, 2008. A large percentage of PMI members work in the information
technology field and more than 13,000 pay additional dues to join the Information Systems
Specific Interest Group. Because there are so many people working on projects in various
industries, PMI has created specific interest groups (SIGs) that enable members to share
ideas about project management in their particular application areas, such as information
systems. PMI also has SIGs for acrospace/defense, financial services, healthcare, hospitality
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management, manufacturing, new product development, retail, and urban development,
to name a few. Note that there are also other project management professional societies.
See the companion Web site for more information.

PMI STUDENT MEMBERSHIP

As a student, you can join PMI for a reduced fee. Consult PMI's Web site (www.pmi.org)
for more information. You can also network with other students studying project manage-
ment by joining the Students of Project Management Specific Interest Group (SIG) at
www. studentsofpm.org. Note that PMI is changing the SIGs into Virtual Communities, so
you may see that term used.

Project Management Certification

Professional certification is an important factor in recognizing and ensuring quality in a
profession. PMI provides certification as a Project Management Professional (PMP)—
someone who has documented sufficient project experience and education, agreed to follow
the PMI code of professional conduct, and demonstrated knowledge of the field of project
management by passing a comprehensive examination. Appendix B provides more informa-
tion on PMP certification as well as other certification programs, such as CompTIA’s
Project+ certification.

The number of people earning PMP certification continues to increase. In 1993, there
were about 1,000 certified project management professionals. By December 31, 2008, there
were 318,289 active PMPs.?’ Figure 1-8 shows the rapid growth in the number of people
earning project management professional certification from 1993 to 2008.

Several studies show that organizations supporting technical certification programs
tend to operate in more complex information technology environments and are more
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FIGURE 1-8  Growth in PMP Certification, 1993-2008



efficient than companies that do not support certification. Likewise, organizations that sup-
port PMP certification see the value of investing in programs to improve their employees’
knowledge in project management. Many employers today require specific certifications
to ensure their workers have current skills, and job seekers find that they often have an
advantage when they earn and maintain marketable certifications. A 2006 Certification
Magagine survey of over 35,000 IT workers from 197 countries found that average salaries
for workers in project management were among the highest for all IT specialties. IT workers
with a PMP certification earned among the highest salaries for all IT workers who hold pro-
fessional certifications.?®

As information technology projects become more complex and global in nature, the
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need for people with demonstrated knowledge and skills in project management will contin-
ue. Just as passing the CPA exam is a standard for accountants, passing the PMP exam is
becoming a standard for project managers. Some companies require that all project man-
agers be PMP certified. Project management certification is also enabling professionals in
the field to share a common base of knowledge. For example, any person with PMP certifi-
cation can list, describe, and use the nine project management knowledge areas. Sharing

a common base of knowledge is important because it helps advance the theory and practice
of project management. PMI also offers additional certifications, including new ones in
scheduling, risk, and program management. See Appendix B of this text for detailed infor-
mation on certification.

Ethics in Project Management

Ethics, loosely defined, is a set of principles that guide our decision making based on per-
sonal 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 peo-
ple. 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 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, employ-
ers, employees, and all project stakeholders. The PMI Code of Ethics and Professional Con-
duct includes short chapters addressing vision and applicability, responsibility, respect,
fairness, and honestly. 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 assignment that are consistent with our background, expe-
rience, skills, and qualifications.

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

. . . . 3
5.2.2 We are truthful in our communications and in our conduct.”>!

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. See
Appendix B for information on the PMP exam.

Project Management Software

Unlike the cobbler neglecting to make shoes for his own children, the project management
and software development communities have definitely responded to the need to provide
more software to assist in managing projects. The Project Management Center, a Web site for
people involved in project management, provides an alphabetical directory of more than

300 project management software solutions (www.infogoal.com/pme). This site and others
demonstrate the growth in available project management software products, especially Web-
based tools. 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 2007, the most widely used project management software tool today.

MICROSOFT PROJECT 2007

Appendix A includes a Guide to Using Microsoft Project 2007, which will help you develop
hands-on skills using this most popular project management software tool. You can also
access a trial version of VPMi Express—a Web-based product from VCS (www.vesonline.
com)—Dby following the information provided on the resources page in the front of this text
or by going directly to the VCS Web site.

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, preparing project documentation, and so on. 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:

Low-end tools: These tools provide basic project management features and
generally cost less than $200 per user. 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. Top Ten
Reviews listed MinuteMan ($49.95) and Project Kickstart ($199.95) in their
list of top 10 project management software tools for 2008.%? Basecamp
(www.basecamphg.com) is another popular tool with low-end through high-
end versions ranging in price from $24 to $149 per month. Several companies
provide add-in features to Excel (see www.business-spreadsheets.com) to pro-
vide basic project management functions using a familiar software product.
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 so on.
Prices range from about $200 to $600 per user, and several tools require addi-
tional server software for using workgroup features. Microsoft Project is still the
most widely used project management software today in this category, and
there is also an enterprise version, as described briefly below and in

Appendix A. In the summer of 2008, Top Ten Reviews listed Microsoft Project
as the number one choice ($599), along with Milestones ($249). A product
called Copper also made the top ten list, with a price of $999 for up to 50 users.
As noted earlier, this text includes a trial version of Project 2007 as well as one
of VPMi Express, a totally Web-based tool. Note that students and educators
can purchase software like Microsoft Project 2007 at reduced prices from sites
like www.journeyed.com (859.98 for Project 2007 Standard in October
2008), and anyone can download a trial version from Microsoft’s Web site.
Many other suppliers also provide trial versions of their products.

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 work-
groups, and enterprise and portfolio management functions that summarize and
combine individual project information to provide an enterprise view of all pro-
jects. These products are generally licensed on a per-user basis, integrate with
enterprise database management software, and are accessible via the Internet.
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 to include Microsoft
Office Project Server 2007 and Microsoft Office Project Portfolio Server

2007A. Several inexpensive, Web-based products that provide enterprise and
portfolio management capabilities are also on the market. For example, VPMi
Enterprise Online (www.vesonline.com) is available for a low monthly fee per
user (see the front cover of this text for free trial information). See the Project
Management Center Web site (www.infogoal.com/pme) or Top Ten Reviews
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(http://project-management-software-review. toptenreviews.com) for links to
many companies that provide project management software.

There are also several free or open-source tools available. For example, Open Work-
bench (www.openworkbench.org), dotProject (www.dotproject.net), and TaskJuggler
(roww.taskjuggsler.org) are all free online project management tools. Remember, however,
that these tools are developed, managed, and maintained by volunteers. They also often run
on limited platforms and may not be well supported.

As mentioned earlier, there are many reasons to study project management, particular-
ly as it relates to information technology projects. The number of information technology
projects continues to grow, the complexity of these projects continues to increase, and the
profession of project management continues to expand and mature. As more people study
and work in this important field, the success rate of information technology projects should
improve.

CASE WRAP-UP

Anne Roberts worked with the VPs and the CEO to form teams to help identify potential

IT projects that would support their business strategies. They formed a project team to
implement a project portfolio management software tool across the organization. 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, to help peo-
ple earn PMP and related certifications, and to develop a mentoring program. Anne had
successfully convinced everyone that effectively managing projects was crucial to their
company’s future.
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There is a new or renewed interest in project management today as the number of projects con-
tinues to grow and their complexity continues to increase. The success rate of information tech-
nology 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 projects can
help projects and organizations succeed.

A project is a temporary endeavor undertaken to create a unique product, service, or result.
An information technology project involves the use of hardware, software, and/or networks. Pro-
jects are unique, temporary, and developed incrementally; they require resources, have a spon-
sor, 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 nine knowl-
edge areas are project integration management, scope, time, cost, quality, human resource,
communications, risk, and procurement management. There are many tools and techniques in
each knowledge area. There are different ways to define project success, and project managers
must understand the success criteria for their unique projects.

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
theentire enterprise’s success. Portfolio management emphasizes meeting strategic goals while
project management focuses on tactical goals. Studies show that executive support is crucial to
project success, as are other factors like user involvement, an experienced project manager, and
clear business objectives.

Project managers play a key role in helping projects and organizations succeed. They must
perform various job duties, possess many skills, and continue to develop skills in project manage-
ment, general management, and their application area, such as information technology. Soft skills,
especially leadership, are particularly important for project managers.

The profession of project management continues to grow and mature. In the U.S., the military
took the lead in project management and developed many tools such as Gantt charts and network
diagrams, but today people use project management in virtually every industry around the globe. 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 percent
b. 25 percent
c. 50 percent
d. 75 percent

Introduction to Project Management
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Which of the following is a 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

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

a. program

b. process
c. project
d. portfolio

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 little uncertainty

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

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

Project portfolio management addresses
management addresses goals.

goals of an organization, while project

a. strategic, tactical
b. tactical, strategic
c. internal, external
d. external, internal
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Several application development projects done for the same functional group might best be 37
managed as part of a

a. portfolio

b. program

c. investment

d. collaborative

Which of the following is not one of the top ten skills or competencies of an effective project
manager?

a. people skills

b. leadership

c. integrity

d. technical skills

What is the certification program called that the Project Management Institute provides?
a. Certified Project Manager (CPM)

b. Project Management Professional (PMP)

c. Project Management Expert (PME)

d. Project Management Mentor (PMM)

Quick Quiz Answers
1.b;2.¢;3.¢c;4.d;5.¢;6.a;7.a;8.b;9.d;10. b

Discussion Questions

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

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?

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

What is a program? What is a project portfolio? Discuss the relationship between projects,
programs, and portfolio management and the contributions they each make to enterprise
success.

What is the role of the project manager? What are suggested skills for all project managers
and for information technology project managers? Why is leadership so important for project
managers? How is the job market for information technology project managers?

Briefly describe some key events in the history of project management. What role does the
Project Management Institute and other professional societies play in helping the
profession?

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

Introduction to Project Management
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Exercises

Visit the Standish Group’s Web site at www.standishgroup.com. Read one of the CHAOS
articles, and also read at least one report or article that questions the findings of the CHAOS
studies. See the Suggested Readings by Robert L. Glass on the companion Web site for
references. Write a two-page summary of the reports, key conclusions, and your opinion

of them.

Find someone who works as a project manager or someone who works on projects, such
as a worker in your school’s IT department or the president of a social club. Prepare several
interview questions to learn more about projects and project management, and then ask
them your questions in person, through e-mail, or over the phone. Write a two-page summa-
ry of your findings. Guidelines for your interview and sample questions are available on the
companion Web site.

Search the Internet for the terms project management, project management careers, pro-
Jject portfolio management, and information technology project 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. Write a two-page paper summarizing
key information about these three Web sites as well as the Project Management Institute’s
Web site (www.pmi.org).

Find any example of a real project with a real project manager. Feel free to use projects in
the media (the Olympics, television shows, movies, etc.) or a project from your work, if appli-
cable. Write a two-page paper describing the project in terms of its scope, time, and cost
goals. Discuss what went right and wrong on the project and the role of the project manager
and sponsor. Also describe if the project was a success or not and why. Include at least one
reference and cite it on the last page.

Skim through Appendix A on Microsoft Project 2007. Review information about Project
2007 from Microsoft’'s Web site (www.microsoft.com/project) and information about
VPMi Express from www.vcsonline.com. Also, visit The Project Management Center
(www.infogoal.com/pmc) and Top Ten Reviews (http://project-management-software-
review.toptenreviews.com). Research two project management software tools besides
Project 2007. Write a two-page paper answering the following questions:

a. What functions does project management software provide that you cannot do easily
using other tools such as a spreadsheet or database?

b. How do the different tools you reviewed compare, based on cost of the tool, key fea-
tures, and other relevant criteria?

c. How can organizations justify investing in enterprise or portfolio project management
software?

Research information about PMP and related certifications. Skim through Appendix B for
information and find at least two articles on this topic. What are benefits of certification in
general? Do you think it is worthwhile for most project managers to get certified? Is it some-
thing you would consider? Write a two-page paper summarizing your findings and
opinions.
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Visit the companion Web site for this text at www.cengage.com/mis/schwalbe to access:
* References cited in the text and additional suggested readings for each chapter
e Template files
e Lecture notes
e |Interactive quizzes
* Podcasts
e Links to general project management Web sites
e And more
See the Preface of this text for additional information on accessing the companion Web site.

Key Terms

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

critical path — The longest path through a network diagram that determines the earliest
completion of a project

enterprise project management software — Software that integrates information from multiple
projects to show the status of active, approved, and future projects across an entire
organization; also called portfolio project management software

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

Gantt chart — A standard format for displaying project schedule information by listing project
activities and their corresponding start and finish dates in a calendar format

green IT or green computing — Developing and using computer resources in an efficient way
to improve economic viability, social responsibility, and environmental impact

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 project management software — Software that integrates information from multiple
projects to show the status of active, approved, and future projects across an entire
organization; also called enterprise project management software

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 a 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 Institute (PMI) — An international professional society for project
managers

project management knowledge areas — Project integration management, scope, time, cost,
quality, human resource, communications, risk, and procurement management
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Project Management Office (PMO) — An organizational group responsible for coordinating the
project management functions throughout an organization

Project Management Professional (PMP) — Certification provided by PMI that requires
documenting project experience and education, 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, and critical path analysis

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 portfolio management or portfolio management — \When organizations group and
manage projects 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

virtualization — Hiding the physical characteristics of computing resources from their users,
such as making a single server, operating system, application, or storage device appear
to function as multiple virtual resources
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Chapter 2

OPENING CASE

Tom Walters recently accepted a new position at his college as the Director of Information
Technology. Tom had been a respected faculty member at the college for the past 15 years.
The college—a small, private institution in the Southwest—offered a variety of programs

in the liberal arts and professional areas. Enrollment included 1,500 full-time traditional
students and about 1,000 working-adult students attending evening programs. Many
instructors supplemented their courses with information on the Internet and course Web
sites, but they did not offer any distance-learning programs. The college’s niche was serving
students in that region who liked the setting of a small liberal arts college.

Like other institutions of higher learning, the use of information technology at the college
had grown tremendously in the past 10 years. There were a few classrooms on campus with
computers for the instructors and students, and a few more with just instructor stations and
projection systems. Tom knew that several colleges throughout the country required that all
students lease laptops and that these colleges incorporated technology components into most
courses. This idea fascinated him. He and two other members of the Information Technology
department visited a local college that had required all students to lease laptops for the past
three years, and they were very impressed with what they saw and heard. Tom and his staff
developed plans to start requiring students to lease laptops at their college the next year.

Tom sent an e-mail to all faculty and staff in September, which briefly described this and
other plans. e did not get much response, however, until the February faculty meeting
when, as he described some of the details of his plan, the chairs of the History, English, Phi-
losophy, and Economics departments all voiced their opposition to the idea. They eloquently
stated that the college was not a technical training school, and they thought the idea was ludi-
crous. Members of the Computer Science department voiced their concern that almost all
of their students already had state-of-the art laptops and would not want to pay a mandatory
fee to lease less-powerful ones. The director of the adult education program expressed her
concern that many adult-education students would balk at an increase in fees. Tom was in
shock to hear his colleagues’ responses, especially after he and his staff had spent a lot of time
planning details of how to implement laptops at their campus. Now what should he do?

Many of the theories and concepts of project management are not difficult to under-
stand. What is difficult is implementing them in various environments. Project managers
must consider many different issues when managing projects. Just as each project is
unique, so is its environment. This chapter discusses some of the components involved in
understanding the project environment, such as using a systems approach, understanding
organizations, managing stakeholders, matching product life cycles to the project environ-
ment, understanding the context of information technology projects, and reviewing recent
trends affecting IT project management.

A SYSTEMS VIEW OF PROJECT
MANAGEMENT

Even though projects are temporary and intended to provide a unique product or service,
you cannot run projects in isolation. If project managers lead projects in isolation, it is

unlikely that those projects will ever truly serve the needs of the organization. Therefore,
projects must operate in a broad organizational environment, and project managers need



to consider projects within the greater organizational context. To handle complex situa-
tions effectively, project managers need to take a holistic view of a project and understand
how it relates to the larger organization. Systems thinking describes this holistic view of
carrying out projects within the context of the organization.

What Is a Systems Approach?

The term systems approach emerged in the 1950s to describe a holistic and analytical
approach to solving complex problems that includes using a systems philosophy, systems
analysis, and systems management. A systems philosophy is an overall model for thinking
about things as systems. Systems are sets of interacting components working within an envi-
ronment to fulfill some purpose. For example, the human body is a system composed of many
subsystems—the nervous system, the skeletal system, the circulatory system, the digestive
system, and so on. Systems analysis is a problem-solving approach that requires defining
the scope of the system, dividing it into its components, and then identifying and evaluating
its problems, opportunities, constraints, and needs. Once this is completed, the systems ana-
lyst then examines alternative solutions for improving the current situation, identifies an
optimum, or at least satisfactory, solution or action plan, and examines that plan against the
entire system. Systems management addresses the business, technological, and organiza-
tional issues associated with creating, maintaining, and making changes to a system.

Using a systems approach is critical to successful project management. Top manage-
ment and project managers must follow a systems philosophy to understand how projects
relate to the whole organization. They must use systems analysis to address needs with a
problem-solving approach. They must use systems management to identify key business,
technological, and organizational issues related to each project in order to identify and
satisfy key stakeholders and do what is best for the entire organization.

In the opening case, when Tom Walters planned the laptop project, he did not use a sys-
tems approach. Members of his IT department did all of the planning. Even though Tom sent
an e-mail describing the laptop project to all faculty and staff, he did not address many of the
organizational issues involved in such a complex project. Most faculty and staff are very busy
at the beginning of fall term and many may not have read the entire message. Others may
have been too busy to communicate their concerns to the Information Technology depart-
ment. Tom was unaware of the effects the laptop project would have on other parts of the
college. He did not clearly define the business, technological, and organizational issues asso-
ciated with the project. Tom and the Information Technology department began work on the
laptop project in isolation. If they had taken a systems approach, considering other dimen-
sions of the project, and involving key stakeholders, they could have identified and
addressed many of the issues raised at the February faculty meeting before the meeting.

The Three-Sphere Model for Systems Management

Many business and information technology students understand the concepts of systems
and performing a systems analysis. However, they often gloss over the topic of systems
management. The simple idea of addressing the three spheres of systems management—
business, organization, and technology—can have a huge impact on selecting and managing
projects successfully.

Figure 2-1 provides a sample of some of the business, organizational, and technological
issues that could be factors in the laptop project. In this case, technological issues, though
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*\What will the laptop project cost the college?
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i o access?
*\Who will administer and
support training?

FIGURE 2-1 Three-sphere model for systems management

not simple by any means, are probably the least difficult to identify and resolve. However,
projects must address issues in all three spheres of the systems management model.
Although it is easier to focus on the immediate and sometimes narrow concerns of a partic-
ular project, project managers and other staff must keep in mind the effects of any project
on the interests and needs of the entire system or organization.

Many information technology professionals become captivated with the technology and
day-to-day problem solving involved in working with information systems. They tend to
become frustrated with many of the “people problems” or politics involved in most organiza-
tions. In addition, many information technology professionals ignore important business
issues—such as, “Does it make financial sense to pursue this new technology?” or, “Should
the company develop this software in-house or purchase it off-the-shelf?” Using a more holis-
tic approach helps project managers integrate business and organizational issues into their
planning. It also helps them look at projects as a series of interrelated phases. When you inte-
grate business and organizational issues into project management planning and look at pro-
jects as a series of interrelated phases, you do a better job of ensuring project success.

Chapter 2



UNDERSTANDING ORGANIZATIONS

The systems approach requires that project managers always view their projects in the con-
text of the larger organization. Organizational issues are often the most difficult part of
working on and managing projects. For example, many people believe that most projects
fail because of company politics. Project managers often do not spend enough time identify-
ing all the stakeholders involved in projects, especially the people opposed to the projects.
In fact, the latest edition of the PMBOK® Guide added a new initiating process under proj-
ect communications management called “identify stakeholders.” (See Chapter 10 for more
information.) Project managers also often do not spend enough time considering the politi-
cal context of a project or the culture of the organization. To improve the success rate of
information technology projects, it is important for project managers to develop a better
understanding of people as well as organizations.

The Four Frames of Organizations

Organizations can be viewed as having four different frames: structural, human resources,
political, and symbolic:*

e  The structural frame deals with how the organization is structured (usually
depicted in an organizational chart) and focuses on different groups’ roles and
responsibilities in order to meet the goals and policies set by top management.
This frame is very rational and focuses on coordination and control. For exam-
ple, within the structural frame, a key information technology issue is whether
a company should centralize the information technology personnel in one
department or decentralize across several departments. You will learn more
about organizational structures in the next section.

¢ The human resources (HR) frame focuses on producing harmony between
the needs of the organization and the needs of the people. It recognizes that
there are often mismatches between the needs of the organization and the
needs of individuals and groups and works to resolve any potential problems.
For example, many projects might be more efficient for the organization if per-
sonnel worked 80 or more hours a week for several months. This work sched-
ule would probably conflict with the personal lives of those people. Important
issues in information technology related to the human resources frame are the
shortage of skilled information technology workers within the organization and
unrealistic schedules imposed on many projects.

e The political frame addresses organizational and personal politics. Politics in
organizations take the form of competition among groups or individuals for power
and leadership. The political frame assumes that organizations are coalitions com-
posed of varied individuals and interest groups. Often, important decisions need
to be made based on the allocation of scarce resources. Competition for scarce
resources makes conflict a central issue in organizations, and power improves the
ability to obtain scarce resources. Project managers must pay attention to politics
and power if they are to be effective. It is important to know who opposes your
projects as well as who supports them. Important issues in information technology
related to the political frame are the power shifts from central functions to operat-
ing units or from functional managers to project managers.
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e The symbolic frame focuses on symbols and meanings. What is most impor-

tant about any event in an organization is not what actually happened, but

48 what it means. Was it a good sign that the CEO came to a kickoff meeting for
a project, or was it a threat? The symbolic frame also relates to the company’s
culture. How do people dress? How many hours do they work? How do they
run meetings? Many information technology projects are international and
include stakeholders from various cultures. Understanding those cultures is
also a crucial part of the symbolic frame.

@ WHAT WENT WRONG?

Several large organizations have installed or tried to install enterprise resource planning
(ERP) systems to integrate business functions such as ordering, inventory, delivery,
accounting, and human resource management. They understand the potential benefits of
an ERP system and can analyze its various technical issues, but many companies do not
realize how important the organizational issues are to ERP implementations.

For example, in early 2001, Sobey’s, Canada’s second largest grocery store chain with
1,400 stores, abandoned its two-year, $90 million investment in an ERP system. The sys-
tem was developed by SAP, the largest enterprise software company and the third-largest
software supplier. Unfortunately, the system did not work properly due to several organiza-
tional challenges. People in different parts of the company had different terms for various
items, and it was difficult to make the necessary decisions for the ERP system. Also, no one
wanted to take the time required to get the new system to work because they had their dai-
ly work to do. Every department has to work together to implement an ERP system, and
it is often difficult to get departments to communicate their needs. As Dalhousie University
Associate Professor Sunny Marche states, “The problem of building an integrated system
that can accommodate different people is a very serious challenge. You can’t divorce tech-
nology from the sociocultural issues. They have an equal role.” Sobey’s ERP system shut
down for five days and employees were scrambling to stock potentially empty shelves in
several stores for weeks. The system failure cost Sobey’s more than $90 million and caused
shareholders to take an 82-cent after-tax hit per share.’

Project managers must learn to work within all four organizational frames to function
well in organizations. Chapter 9, Project Human Resource Management, and Chapter 10,
Project Communications Management, further develop some of the organizational issues.
The following sections on organizational structures, organizational culture, stakeholder
management, and the need for top management commitment provide additional informa-
tion related to the structural and political frames.

Organizational Structures

Many discussions of organizations focus on organizational structure. Three general classifi-
cations of organizational structures are functional, project, and matrix. Most companies
today involve all three structures somewhere in the organization, but one is usually most
common. Figure 2-2 portrays these three organizational structures. A functional organiza-
tional structure is the hierarchy most people think of when picturing an organizational
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CEO 49
VP Engineering | VP Manufacturing VP IT VP HR
Staff Staff Staff Staff
Project
CEO
Program Manager A Program Manager B Program Manager C
Staff Staff Staff
Matrix
CEO

Program Managers | VP Engineering | VP Manufacturing | VPIT VP HR

Staff Staff Staff Staff Staff

Project Manager A: = 2 engineering - 1 manufacturing = 3%IT = - HR
Project Manager B: = 5 engineering 4 3 manufacturing4 10IT 4 1HR

Project Manager C: = 1 engineering = 0 manufacturing4 41T < "% HR

FIGURE 2-2 Functional, project, and matrix organizational structures

chart. Functional managers or vice presidents in specialties such as engineering,
manufacturing, information technology, and human resources report to the chief executive
officer (CEO). Their staffs have specialized skills in their respective disciplines. For exam-
ple, most colleges and universities have very strong functional organizations. Only faculty
in the business department teach business courses; faculty in the history department teach
history; faculty in the art department teach art, and so on.

A project organizational structure also has a hierarchical structure, but instead of
functional managers or vice presidents reporting to the CEO, program managers report to
the CEO. Their staffs have a variety of skills needed to complete the projects within their
programs. An organization that uses this structure earns their revenue primarily from per-
forming projects for other groups under contract. For example, many defense, architectur-
al, engineering, and consulting companies use a project organizational structure. These
companies often hire people specifically to work on particular projects.

The Project Management and Information Technology Context
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A matrix organizational structure represents the middle ground between functional
and project structures. Personnel often report to both a functional manager and one or
more project managers. For example, information technology personnel at many compa-
nies often split their time between two or more projects, but they report to their manager
in the information technology department. Project managers in matrix organizations have
staff from various functional areas working on their projects, as shown in Figure 2-2. Matrix
organizational structures can be strong, weak, or balanced, based on the amount of control
exerted by the project managers.

Table 2-1 summarizes how organizational structures influence projects and project
managers, based on information from several versions of the PMBOK® Guide. Project man-
agers have the most authority in a pure project organizational structure and the least
amount of authority in a pure functional organizational structure. It is important that proj-
ect managers understand the current organizational structure under which they are work-
ing. For example, if someone in a functional organization is asked to lead a project that
requires strong support from several different functional areas, he or she should ask for top

management sponsorship. This sponsor should solicit support from all relevant functional
managers to ensure that they cooperate on the project and that qualified people are

TABLE 2-1

Organizational structure influences on projects

Project Organizational Structure Type
Characteristics y y y
Functional Matrix Project
Weak Matrix Balanced Strong
Matrix Matrix
Project manager’s Little or Limited Low to Moderate to High to
authority none Moderate High almost total
Percent of organiza- Virtually 0-25% 15-60% 50-95% 85-100%
tion’s personnel none
assigned full-time to
project work
Who controls the Functional Functional Mixed Project Project
project budget manager manager manager manager
Project manager’s Part-time Part-time Full-time Full-time Full-time
role
Common title for Project Coor- Project Coor- Project Project Project
project manager’s dinator/ Proj- dinator/ Proj- Manager/ Manager / Manager/
role ect Leader ect Leader Project Program Program
Officer Manager Manager

Project management Part-time Part-time Part-time Full-time Full-time

administrative staff



available to work as needed. The project manager might also ask for a separate budget to
pay for project-related trips, meetings, and training or to provide financial incentives to the
people supporting the project. 51

Even though project managers have the most authority in the project organizational
structure, this type of organization is often inefficient for the company as a whole. Assigning
staff full-time to the project often creates underutilization and/or misallocation of staff
resources. For example, if a technical writer is assigned full-time to a project, but there is
no work for him or her on a particular day, the organization is wasting money by paying
that person a full-time wage. Project organizations may also miss economies of scale avail-
able through the pooling of requests for materials with other projects.

Disadvantages such as these illustrate the benefit of using a systems approach to man-
aging projects. For example, the project manager might suggest hiring an independent
contractor to do the technical writing work instead of using a full-time employee. This
approach would save the organization money while still meeting the needs of the project.
When project managers use a systems approach, they are better able to make decisions that
address the needs of the entire organization.

Organizational Culture

Just as an organization’s structure affects its ability to manage projects, so does an organiza-
tion’s culture. Organizational culture is a set of shared assumptions, values, and behaviors
that characterize the functioning of an organization. It often includes elements of all four
frames described previously. Organizational culture is very powerful, and many people
believe the underlying causes of many companies’ problems are not in the organizational
structure or staff; they are in the culture. It is also important to note that the same organi-
zation can have different subcultures. The information technology department may have
a different organizational culture than the finance department, for example. Some organiza-
tional cultures make it easier to manage projects.

According to Stephen P. Robbins and Timothy Judge, authors of a popular textbook
on organizational behavior, there are ten characteristics of organizational culture:

1. Member identity: The degree to which employees identify with the organiza-
tion as a whole rather than with their type of job or profession. For example,

a project manager or team member might feel more dedicated to his or her
company or project team than to their job or profession, or they might not
have any loyalty to a particular company or team. As you can guess, an organi-
zational culture where employees identify more with the whole organization
are more conducive to a good project culture.

2. Group emphasis: The degree to which work activities are organized around
groups or teams, rather than individuals. An organizational culture that
emphasizes group work is best for managing projects.

3. People focus: The degree to which management’s decisions take into account
the effect of outcomes on people within the organization. A project manager
might assign tasks to certain people without considering their individual needs,
or the project manager might know each person very well and focus on individ-
ual needs when assigning work or making other decisions. Good project man-
agers often balance the needs of individuals and the organization.
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4. Unit integration: The degree to which units or departments within an organi-
zation are encouraged to coordinate with each other. Most project managers
strive for strong unit integration to deliver a successful product, service, or
result. An organizational culture with strong unit integration makes the project
manager’s job easier.

5. Control: The degree to which rules, policies, and direct supervision are used
to oversee and control employee behavior. Experienced project managers know
it is often best to balance the degree of control to get good project results.

6. Risk tolerance: The degree to which employees are encouraged to be aggres-
sive, innovative, and risk seeking. An organizational culture with a higher risk
tolerance is often best for project management since projects often involve new
technologies, ideas, and processes.

7. Reward criteria: The degree to which rewards, such as promotions and salary
increases, are allocated according to employee performance rather than senior-
ity, favoritism, or other nonperformance factors. Project managers and their
teams often perform best when rewards are based mostly on performance.

8.  Conflict tolerance: The degree to which employees are encouraged to air con-
flicts and criticism openly. It is very important for all project stakeholders to
have good communications, so it is best to work in an organization where
people feel comfortable discussing conflict openly.

9. Means-ends orientation: The degree to which management focuses on out-
comes rather than on techniques and processes used to achieve results. An orga-
nization with a balanced approach in this area is often best for project work.

10. Open-systems focus: The degree to which the organization monitors and
responds to changes in the external environment. As discussed earlier in this
chapter, projects are part of a larger organizational environment, so it is best
to have a strong open-systems focus.”

As you can see, there is a definite relationship between organizational culture and suc-
cessful project management. Project work is most successful in an organizational culture
where employees identify more with the organization, where work activities emphasize
groups, and where there is strong unit integration, high risk tolerance, performance-based
rewards, high conflict tolerance, an open-systems focus, and a balanced focus on people,
control, and means orientation.

STAKEHOLDER MANAGEMENT

Recall from Chapter 1 that project stakeholders are the people involved in or affected by proj-
ect activities. Stakeholders can be internal to the organization, external to the organization,
directly involved in the project, or simply affected by the project. Internal project stake-
holders generally include the project sponsor, project team, support staff, and internal custo-
mers for the project. Other internal stakeholders include top management, other functional
managers, and other project managers. Since organizations have limited resources, projects
affect top management, other functional managers, and other project managers by using
some of the organization’s limited resources. Thus, while additional internal stakeholders
may not be directly involved in the project, they are still stakeholders because the project



affects them in some way. External project stakeholders include the project’s customers (if

they are external to the organization), competitors, suppliers, and other external groups

potentially involved in or affected by the project, such as government officials or concerned 53
citizens. Since the purpose of project management is to meet project requirements and satis-

fy stakeholders, it is critical that project managers take adequate time to identify, under-

stand, and manage relationships with all project stakeholders. Using the four frames of

organizations to think about project stakeholders can help you meet their expectations.

Consider again the laptop project from the opening case. Tom Walters seemed to focus
on just a few internal project stakeholders. He viewed only part of the structural frame of
the college. Since his department would do most of the work in administering the laptop
project, he concentrated on those stakeholders. Tom did not even involve the main custo-
mers for this project—the students at the college. Even though Tom sent an e-mail to facul-
ty and staff, he did not hold meetings with senior administration or faculty at the college.
Tom’s view of who the stakeholders were for the laptop project was very limited.

During the faculty meeting, it became evident that the laptop project had many stake-
holders in addition to the Information Technology department and students. If Tom had
expanded his view of the structural frame of his organization by reviewing an organizational
chart for the entire college, he could have identified other key stakeholders. He would have
been able to see that the laptop project would affect academic department heads and mem-
bers of different administrative areas. If Tom had focused on the human resources frame,
he would have been able to tap his knowledge of the college and identify individuals who
would most support or oppose requiring laptops. By using the political frame, Tom could
have considered the main interest groups that would be most affected by this project’s out-
come. Had he used the symbolic frame, Tom could have tried to address what moving to a
laptop environment would really mean for the college. He then could have anticipated some
of the opposition from people who were not in favor of increasing the use of technology
on campus. He also could have solicited a strong endorsement from the college president
or dean before talking at the faculty meeting.

Tom Walters, like many new project managers, learned the hard way that his technical
and analytical skills were not enough to guarantee success in project management. To be
more effective, he had to identify and address the needs of different stakeholders and
understand how his project related to the entire organization.

'X MEDIA SNAPSHOT

The New York Times reported that the project to rebuild Ground Zero in New York City
is having severe problems. Imagine all of the stakeholders involved in this huge, highly
emotional project. A 34-page report (see the article reference for further information)
describes the many challenges faced in the reconstruction of the former World Trade Cen-
ter site nearly seven years after the terrorist attack of September 11, 2001. The report
listed at least 15 fundamental unresolved issues, including the lack of final designs for the
proposed World Trade Center Transportation Hub; the unfinished decontamination and

continued
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dismantling of the former Deutsche Bank tower; and the resolution of a land-rights issue
with the St. Nicholas Greek Orthodox Church.

“Perhaps most pressingly, the report identified a need for ‘a more efficient, centralized
decision-making structure—a steering committee—with authority to make final decisions on
matters which fundamentally drive schedule and cost.””* The “What Went Right?” example
later in this chapter describes the benefits of having an executive steering committee to help
projects succeed, especially when there are many stakeholders and challenges involved.

The Importance of Top Management Commitment

People in top management positions, of course, are key stakeholders in projects. A very
important factor in helping project managers successfully lead projects is the level of com-
mitment and support they receive from top management. Without top management com-
mitment, many projects will fail. Some projects have a senior manager called a champion
who acts as a key proponent for a project. The sponsor can serve as the champion, but often

another manager can more successfully take on this role. As described earlier, projects are
part of the larger organizational environment, and many factors that might affect a project
are out of the project manager’s control. Several studies cite executive support as one of the
key factors associated with virtually all project success.

Top management commitment is crucial to project managers for the following reasons:

Project managers need adequate resources. The best way to kill a project is

to withhold the required money, human resources, and visibility for the proj-
ect. If project managers have top management commitment, they will also
have adequate resources and not be distracted by events that do not affect
their specific projects.

Project managers often require approval for unique project needs in a timely
manner. For example, on large information technology projects, top manage-
ment must understand that unexpected problems may result from the nature
of the products being produced and the specific skills of the people on the proj-
ect team. For example, the team might need additional hardware and software
halfway through the project for proper testing, or the project manager might
need to offer special pay and benefits to attract and retain key project person-
nel. With top management commitment, project managers can meet these
specific needs in a timely manner.

Project managers must have cooperation from people in other parts of the orga-
nization. Since most information technology 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 functional managers to cooperate.
Project managers often need someone to mentor and coach them on leadership
issues. Many information technology project managers come from technical
positions and are inexperienced as managers. 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.

Information technology project managers work best in an environment in which top %

management values information technology. Working in an organization that values good
project management and sets standards for its use also helps project managers succeed.

BEST PRACTICE

A major element of good practice concerns IT governance, which addresses the authority
and control for key IT activities in organizations, including IT infrastructure, IT use, and
project management. (The term project governance can also used to describe a uniform
method of controlling all types of projects.) The IT Governance Institute (ITGI) was estab-
lished in 1998 to advance international thinking and standards in directing and controlling
an organization’s use of technology. Effective IT governance helps ensure that IT supports
business goals, maximizes investment in IT, and addresses IT-related risks and opportu-
nities. A 2004 book by Peter Weill and Jeanne Ross called IT Governance: How Top Perfor-
mers Manage IT Decision Rights for Superior Results® includes research stating that

firms with superior IT governance systems have 20 percent higher profits than firms with
poor governance. (See the ITGI's Web site www.itgi.org for more information, including
many case studies and best practices in this area.)

Alack of IT governance can be dangerous, as evidenced by three well-publicized IT
project failures in Australia—Sydney Water’s customer relationship management system,
the Royal Melbourne Institute of Technology’s academic management system, and One.Tel’s
billing system. Researchers explained how these projects were catastrophic for their
organizations, primarily due to a severe lack of IT governance, which the authors dubbed
managerial IT unconsciousness, the title of their article.

“All three projects suffered from poor IT governance. Senior management in all
three organizations had not ensured that prudent checks and balances were in place
to enable them to monitor either the progress of the projects or the alignment and
impact of the new systems on their business. Proper governance, particularly with
respect to financial matters, auditing, and contract management, was not evident.
Also, project-level planning and control were notably absent or inadequate—with
the result that project status reports to management were unrealistic, inaccurate,
and misleading.”®

The Need for Organizational Commitment to Information Technology

Another factor affecting the success of information technology projects is the organization’s
commitment to information technology in general. It is very difficult for a large information
technology project (or a small one, for that matter) to be successful if the organization itself
does not value information technology. Many companies have realized that information
technology is integral to their business and have created a vice president or equivalent-level
position for the head of information technology, often called the Chief Information Officer
(CIO). Some companies assign people from non-information technology areas to work on
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large projects full-time to increase involvement from end users of the systems. Some CEOs
even take a strong leadership role in promoting the use of information technology in their
organizations.

Gartner, Inc., a well-respected information technology consulting firm, provides awards
to organizations for excellence in applying various technologies. For example, in 2006,
Gartner announced the winners of its eighth annual Customer Relationship Management
(CRM) Excellence Awards. BNSF Railway received the award in the “Excellence in Enter-
prise CRM” category, and UnitedHealth Group received the award in the “Excellence in
Sales, Marketing or Customer Service” category. (Electronic Arts, an independent producer
of electronic games, won the award in 2007.) The 2006 award winners had the following
to say:

e Elizabeth Obermiller, director of ERM systems_for BNSF Railway: “Our success
was driven by the ongoing executive commitment and passionate and talented
teams, who were able to implement a planned and phased approach with
advanced application of analytics to monitor, measure and drive success.”

e John Reinke, a senior vice president of Uniprise, a UnitedHealth Group: “We
are excited to receive this award for our partnership with eLoyalty to imple-
ment a new, cutting-edge call center technology application called Behavioral
Analytics™. This technology allows us to engage in deeper, more personally
relevant phone conversations with each consumer who speaks with a customer
care professional. Health care consumers often face complex and emotional
issues, and this is a great example of how technology can help improve their
experience.””

The Need for Organizational Standards

Another problem in most organizations is not having standards or guidelines to follow that
could help in performing project management. These standards or guidelines might be as
simple as providing standard forms or templates for common project documents, examples
of good project management plans, or guidelines on how the project manager should pro-
vide status information to top management. The content of a project management plan and
how to provide status information might seem like common sense to senior managers, but
many new information technology project managers have never created plans or given a
non-technical status report. Top management must support the development of these stan-
dards and guidelines and encourage or even enforce their use. For example, an organization
might require all potential project information in a standard format to make project portfo-
lio management decisions. If a project manager does not submit a potential project in the
proper format, it could be rejected.

As described in Chapter 1, some organizations invest heavily in project management
by creating a project management office or center of excellence, an organizational entity
created to assist project managers in achieving project goals and maintaining project gover-
nance. Rachel Hollstadt, founder and CEO of a project management consulting firm, sug-
gests that organizations consider adding a new position, a Chief Project Officer (CPO).
Some organizations develop career paths for project managers. Some require that all proj-
ect managers have Project Management Professional (PMP) 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.

PROJECT PHASES AND THE PROJECT
LIFE CYCLE

Since projects operate as part of a system and involve uncertainty, it is good practice to
divide projects into several phases. A project life cycle is a collection of project phases.
Some organizations specify a set of life cycles for use on all of their projects, while others
follow common industry practices based on the types of projects involved. In general, proj-
ect life cycles define what work will be performed in each phase, what deliverables will be
produced and when, who is involved in each phase, and how management will control and
approve work produced in each phase. A deliverable is a product or service, such as a tech-
nical report, a training session, a piece of hardware, or a segment of software code, pro-
duced or provided as part of a project. (See Chapter 5, Project Scope Management, for
detailed information on deliverables.)

In early phases of a project life cycle, resource needs are usually lowest and the level
of uncertainty is highest. Project stakeholders have the greatest opportunity to influence
the final characteristics of the project’s products, services, or results during the early
phases of a project life cycle. It is much more expensive to make major changes to a project
during latter phases. During the middle phases of a project life cycle, the certainty of com-
pleting a project improves as a project continues, more information is known about the
project requirements and objectives, and more resources are usually needed than during
the initial or final phase. The final phase of a project focuses on ensuring that project
requirements were met and that the project sponsor approves completion of the project.

Project phases vary by project or industry, but some general phases in traditional proj-
ect management are often called the concept, development, implementation, and close-out
phases. The PMBOK Guide®, Fourth Edition calls these phases starting the project, organiz-
ing and preparing, carrying out the project work, and finishing the project. These phases
should not be confused with the project management process groups of initiating, planning,
executing, monitoring and controlling, and closing, as described in Chapter 3. The first two
traditional project phases (concept and development) focus on planning and are often
referred to as project feasibility. The last two phases (implementation and close-out) focus
on delivering the actual work and are often referred to as project acquisition. A project
should successfully complete each phase before moving on to the next. This project life
cycle approach provides better management control and appropriate links to the ongoing
operations of the organization.

Figure 2-3 provides a summary framework for the general phases of the traditional proj-
ect life cycle. In the concept phase of a project, managers usually develop some type of busi-
ness case, which describes the need for the project and basic underlying concepts. A
preliminary or rough cost estimate is developed in this first phase, and an overview of the
work involved is created. A work breakdown structure (WBS) outlines project work by
decomposing the work activities into different levels of tasks. The WBS is a deliverable-
oriented document that defines the total scope of the project. (You will learn more about the
work breakdown structure in Chapter 5, Project Scope Management.) For example, if Tom
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FIGURE 2-3 Phases of the traditional project life cycle

Walters (from the opening case) had followed the project life cycle instead of moving full-
steam ahead with the laptop project, he could have created a committee of faculty and staff
to study the concept of increasing the use of technology on campus. This committee might
have developed a business case and plan that included an initial, smaller project to investi-
gate alternative ways of increasing the use of technology. They might have estimated that it
would take six months and $20,000 to conduct a detailed technology study. The WBS at this
phase of the study might have three levels and partition the work to include a competitive
analysis of what five similar campuses were doing, a survey of local students, staff, and
faculty, and a rough assessment of how using more technology would affect costs and enroll-
ments. At the end of the concept phase, the committee would be able to deliver a report and
presentation on its findings. The report and presentation would be an example of a
deliverable.

After the concept phase is completed, the next project phase—development—Dbegins.
In the development phase, the project team creates more detailed project management
plans, a more accurate cost estimate, and a more thorough WBS. In the example under dis-
cussion, suppose the concept phase report suggested that requiring students to have laptops
was one means of increasing the use of technology on campus. The project team could then
further expand this idea in the development phase. They would have to decide if students
would purchase or lease the laptops, what type of hardware and software the laptops would
require, how much to charge students, how to handle training and maintenance, how to
integrate the use of the new technology with current courses, and so on. If, however, the
concept phase report showed that the laptop idea was not a good idea for the college, then
the project team would no longer consider increasing the use of technology by requiring
laptops in the development phase and would cancel the project before development. This
phased approach minimizes the time and money spent developing inappropriate projects.
A project idea must pass the concept phase before evolving into the development phase.

The third phase of the traditional project life cycle is implementation. In this phase, the
project team creates a definitive or very accurate cost estimate, delivers the required work,
and provides performance reports to stakeholders. Suppose Tom Walters’ college took the



idea of requiring students to have laptops through the development phase. During the

implementation phase, the project team would need to obtain the required hardware and

software, install the necessary network equipment, deliver the laptops to the students, cre- 59
ate a process for collecting fees, provide training to students, faculty, and staff, and so on.

Other people on campus would also be involved in the implementation phase. Faculty

would need to consider how best to take advantage of the new technology. The recruiting

staff would have to update their materials to reflect this new feature of the college. Security

would need to address new problems that might result from having students carry around

expensive equipment. The project team usually spends the bulk of their efforts and money

during the implementation phase of projects.

The last phase of the traditional project life cycle is close-out. In the close-out phase, all
of the work is completed, and there should be some sort of customer acceptance of the
entire project. The project team should document its experiences on the project in a les-
sons-learned report. If the laptop idea made it all the way through the implementation
phase and all students received laptops, the project team would then complete the project
by closing out any related activities. Team members might administer a survey to students,
faculty, and staff in order to gather opinions on how the project fared. They would ensure
that any contracts with suppliers were completed and appropriate payments made. They
would transition future work related to the laptop project to other parts of the organization.
The project team could also share its lessons-learned report with other college campuses
that are considering implementing a similar program.

Many projects, however, do not follow this traditional project life cycle. They still have
general phases with some similar characteristics as the traditional project life cycle, but
they are much more flexible. For example, there may be just three phases, the initial, inter-
mediate, and final phase. Or there may be multiple intermediate phases. There might be a
separate project just to complete a feasibility study. Regardless of the project life cycle’s
specific phases, it is good practice to think of projects as having phases that connect the
beginning and the end of the project, so that people can measure progress toward achieving
project goals during each phase.

Just as a project has a life cycle, so does a product. Information technology projects help
produce products and services such as new software, hardware, networks, research reports,
and training on new systems. Understanding the product life cycle is just as important to
good project management as understanding the phases of the traditional project life cycle.

Product Life Cycles

Recall from Chapter 1 that a project is defined as “a temporary endeavor undertaken to cre-
ate a unique product, service, or result,” and a program is defined as “a group of projects
managed in a coordinated way.” A program often refers to the creation of a product, like

an automobile or a new operating system. Therefore, developing a product often involves
many projects.

All products follow some type of life cycle—cars, buildings, even amusement parks. The
Walt Disney Company, for example, follows a rigorous process to design, build, and test new
products. They assign project managers to oversee the development of all new products,
such as rides, parks, and cruise lines. Likewise, major automotive companies follow product
life cycles to produce new cars, trucks, and other products. Most information technology
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professionals are familiar with the concept of a product life cycle, especially for developing
software.

Software development projects are one subset of information technology projects.
Many information technology projects involve researching, analyzing, and then purchasing
and installing new hardware and software with little or no actual software development
required. However, some projects involve minor software modifications to enhance existing
software or to integrate one application with another. Other projects involve a major
amount of software development. Many argue that developing software requires project
managers to modify traditional project management methods, depending on a particular
product’s life cycle.

A systems development life cycle (SDLC) is a framework for describing the phases
involved in developing information systems. Some popular models of an SDLC include the
waterfall model, the spiral model, the incremental build model, the prototyping model, and
the Rapid Application Development (RAD) model. These life cycle models are examples of a
predictive life cycle, meaning that the scope of the project can be clearly articulated and the
schedule and cost can be accurately predicted. The project team spends a large portion of the
project effort attempting to clarify the requirements of the entire system and then producing
a design. Users are often unable to see any tangible results in terms of working software for
an extended period. Below are brief descriptions of several predictive SDLC models.®

e The waterfall life cycle model has well-defined, linear stages of systems analy-
sis, design, construction, testing, and support. This life cycle model assumes
that requirements will remain stable after they are defined.

e The spiral life cycle model was developed based on experience with various
refinements of the waterfall model as applied to large government software pro-
jects. It recognizes the fact that most software is developed using an iterative
or spiral approach rather than a linear approach.

e The incremental build life cycle model provides for progressive development
of operational software, with each release providing added capabilities.

* The prototyping life cycle model is used for developing software prototypes to
clarify user requirements for operational software. It requires heavy user
involvement, and developers use a model to generate functional requirements
and physical design specifications simultaneously. Developers can throw away
or keep prototypes, depending on the project.

e The RAD life cycle model uses an approach in which developers work with an
evolving prototype. This life cycle model also requires heavy user involvement
and helps produce systems quickly without sacrificing quality. Developers use
RAD tools such as CASE (computer-aided software engineering), JRP (joint
requirements planning), and JAD (joint application design) to facilitate rapid
prototyping and code generation.

In contrast to the predictive life cycle models, the Adaptive Software Development
(ASD) life cycle model assumes that software development follows an adaptive approach
because the requirements cannot be clearly expressed early in the life cycle. An adaptive
approach is also used to provide more freedom than the prescriptive approaches. It allows
the development to proceed by creating components that provide the functionality speci-
fied by the business group as these needs are discovered in a more free-form approach.



Important attributes of this approach are that the projects are mission driven and compo-
nent based, using time-based cycles to meet target dates. Requirements are developed using
an iterative approach, and development is risk driven and change tolerant to address and 61
incorporate rather than mitigate risks. More recently, the term agile software develop-
ment has become popular to describe new approaches that focus on close collaboration
between programming teams and business experts. (See the companion Web site for the
Suggested Readings related to agile and other software development methodologies.)

These life cycle models are all examples of SDLCs. Many Web sites and introductory
management information systems texts describe each of them in detail. The type of soft-
ware and complexity of the information system in development determines which life cycle
model to use. It is important to understand the product life cycle to meet the needs of the
project environment.

Most large information technology products are developed as a series of projects. For
example, the systems planning phase for a new information system can include a project
to hire an outside consulting firm to help identify and evaluate potential strategies for devel-
oping a particular business application, such as a new order processing system or general
ledger system. It can also include a project to develop, administer, and evaluate a survey
of users to get their opinions on the current information systems used for performing that
business function in the organization. The systems analysis phase might include a project
to create process models for certain business functions in the organization. It can also
include a project to create data models of existing databases in the company related to the
business function and application. The implementation phase might include a project to
hire contract programmers to code a part of the system. The close-out phase might include
a project to develop and run several training sessions for users of the new application. All
of these examples show that large information technology projects are usually composed
of several smaller projects. It is often good practice to view large projects as a series of smal-
ler, more manageable ones, especially when there is a lot of uncertainty involved. Success-
fully completing one small project at a time will help the project team succeed in
completing the larger project.

Because some aspects of project management need to occur during each phase of the
product life cycle, it is critical for information technology professionals to understand and
practice good project management throughout the product life cycle.

The Importance of Project Phases and Management Reviews

Due to the complexity and importance of many information technology projects and their
resulting products, it is important to take time to review the status of a project at each
phase. A project should successfully pass through each of the main project or product
phases before continuing to the next. Since the organization usually commits more money
as a project continues, a management review should occur after each phase to evaluate
progress, potential success, and continued compatibility with organizational goals. These
management reviews, called phase exits or kill points, are very important for keeping pro-
jects on track and determining if they should be continued, redirected, or terminated.
Recall that projects are just one part of the entire system of an organization. Changes in
other parts of the organization might affect a project’s status, and a project’s status might
likewise affect what is happening in other parts of the organization. By breaking projects
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into phases, top management can make sure that the projects are still compatible with the
needs of the rest of the organization.

Let’s take another look at the opening case. Suppose Tom Walters’ college did a study
on increasing the use of technology that was sponsored by the college president. At the end
of the concept phase, the project team could have presented information to the faculty,
president, and other staff members that described different options for increasing the use
of technology, an analysis of what competing colleges were doing, and results of a survey
of local stakeholders’ opinions on the subject. This presentation at the end of the concept
phase represents one form of a management review. Suppose the study reported that 90
percent of students, faculty, and staff surveyed strongly opposed the idea of requiring all
students to have laptops and that many adult students said they would attend other colleges
if they were required to pay for the additional technology. The college would probably
decide not to pursue this idea any further. Had Tom taken a phased approach, he and his
staff would not have wasted the time and money it took to develop detailed plans.

In addition to formal management reviews, it is important to have top management
involvement throughout the life cycle of most projects. It is unwise to wait for the end of
project or product phases to have management inputs. Many projects are reviewed by man-
agement on a regular basis, such as weekly or even daily, to make sure they are progressing
well. Everyone wants to be successful in accomplishing goals at work, and having manage-
ment involvement ensures that they are on track in accomplishing both project and organi-
zational goals.

M WHAT WENT RIGHT?

Having specific deliverables and Kill points at the end of project or product phases helps
managers make better decisions about whether to proceed, redefine, or kill a project.
Improvement in information technology project success rates reported by the Standish
Group has been due, in part, to an increased ability to know when to cancel failing projects.
Standish Group Chairman Jim Johnson made the following observation: “The real improve-
ment that [ saw was in our ability to—in the words of Thomas Edison—know when to stop
beating a dead horse. . ... Edison’s key to success was that he failed fairly often; but as he
said, he could recognize a dead horse before it started to smell. . .. In information technolo-
gy we ride dead horses—failing projects—a long time before we give up. But what we are
seeing now is that we are able to get off them; able to reduce cost overrun and time over-
run. That’s where the major impact came on the success rate.”®

Another example of the power of management oversight comes from Huntington Banc-
shares, Inc. This company, like many others, had an executive steering committee, a
group of senior executives from various parts of the organization who regularly reviewed
important corporate projects and issues. This Ohio-based, $26 billion bank holding compa-
ny completed a year-long Web site redesign effort using XML technology to give its online
customers access to real-time account information as well as other banking services. The
CIO, Joe Gottron, said there were “four or five very intense moments” when the whole
project was almost stopped due to its complexity. An executive steering committee met
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weekly to review the project’s progress and discuss work planned for the following week.
Gottron said the meetings ensured that “if we were missing a beat on the project, no matter
which company [was responsible], we were on top of it and adding additional resources to
make up for it.”1°

Managers in the motorcycle industry now understand the importance of overseeing
their IT projects. Harley-Davidson Motor Company used to focus only on producing and
selling high-quality motorcycles. In 2003, however, management realized that it had to
improve its IT operations and control to stay in business and adhere to new government
laws such as the accounting reporting regulations of Sarbanes-Oxley. Harley-Davidson had
no standardized processes for user access, change management, or backup and recovery
at that time. “Although complying with Sarbanes-Oxley was going to be a challenge, the
company took strong action, utilized COBIT (Control Objectives for Information and relat-
ed Technology) and passed Sarbanes-Oxley year one compliance . ... One of the major ben-
efits of using COBIT as its overall internal control and compliance model was getting
everyone—especially non-technical motorcycle experts—revved up about control activities
and why controls are important.*
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THE CONTEXT OF INFORMATION
TECHNOLOGY PROJECTS

As described earlier, software development projects can follow several different product life
cycles based on the project context. There are several other issues related to managing
information technology projects. This section highlights some of the issues unique to the
information technology industry that affect project management, including the nature of
projects, the characteristics of project team members, and the diverse nature of technolo-
gies involved.

The Nature of Information Technology Projects

Unlike projects in many other industries, projects labeled as information technology pro-
jects can be very diverse. Some involve a small number of people installing off-the-shelf
hardware and associated software. Others involve hundreds of people analyzing several
organizations’ business processes and then developing new software in a collaborative effort
with users to meet business needs. Even for small hardware-oriented projects, there is a
wide diversity in the types of hardware that could be involved—personal computers, main-
frame computers, network equipment, kiosks, or small mobile devices, to name a few. The
network equipment might be wireless, phone-based, cable-based, or require a satellite
connection. The nature of software development projects is even more diverse than hard-
ware-oriented projects. A software development project might include developing a simple,
standalone Microsoft Excel or Access application or a sophisticated, global e-commerce
system using state-of-the-art programming languages.

Information technology projects also support every possible industry and business
function. Managing an information technology project for a film company’s animation
department would require different knowledge and skills of the project manager and team
members than a project to improve a federal tax collection system or install a communica-
tion infrastructure in a third-world country. Because of the diversity of information
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technology projects and the newness of the field, it is important to develop and follow best
practices in managing these varied projects. That way, information technology project man-
agers will have a common starting point and method to follow with every project.

Characteristics of Information Technology Project Team Members

Because of the nature of information technology projects, the people involved come from
very diverse backgrounds and possess different skill sets. Most trade schools, colleges, and
universities did not start offering degrees in computer technology, computer science, man-
agement information systems, or other information technology areas until the 1970s.
Therefore, many people in the field do not have a common educational background. Many
companies purposely hire graduates with degrees in other fields such as business, mathe-
matics, or the liberal arts to provide different perspectives on information technology pro-
jects. Even with these different educational backgrounds, there are some common job
titles for people working on most information technology projects such as business analyst,
programmer, network specialist, database analyst, quality assurance expert, technical writ-
er, security specialist, hardware engineer, software engineer, and system architect. Within
the category of programmer, there are several other job titles used to describe the specific
technologies the programmer uses, such as Java programmer, XML programmer, C/C++
programmer, and so on.

Some information technology projects require the skills of people in just a few of these
job functions, but many require inputs from many or all of them. Occasionally, information
technology professionals move around between these job functions, but more often people
become technical experts in one area or they decide to move into a management position.
It is also rare for technical specialists or project managers to remain with the same company
for a long time, and in fact, many information technology projects include a large number
of contract workers. Working with this “army of free agents,” as Rob Thomsett, author and
consultant for the Cutter Consortium, calls them, creates special challenges. (See the com-
panion Web site for an article on this topic by Thomsett and other suggested readings.)

Diverse Technologies

Many of the job titles for IT professionals reflect the different technologies required to hold
that position. Unfortunately, hardware specialists might not understand the language of
database analysts, and vice versa. Security specialists may have a hard time communicating
with business analysts. It is also unfortunate that people within the same information tech-
nology job function often do not understand each other because each uses different tech-
nology. For example, someone with the title of programmer can often use several different
programming languages. A COBOL programmer, however, cannot be of much help on a
Java project. These highly specialized positions also make it difficult for project managers
to form and lead project teams.

Another problem with diverse technologies is that many of them change rapidly. A
project team might be close to finishing a project when it discovers a new technology that
can greatly enhance the project and better meet long-term business needs. New technolo-
gies have also shortened the time frame many businesses have to develop, produce, and
distribute new products and services. This fast-paced environment requires equally fast-
paced processes to manage and produce information technology projects and products.



RECENT TRENDS AFFECTING
INFORMATION TECHNOLOGY
PROJECT MANAGEMENT

Additional challenges and opportunities face IT project managers and their teams in the
form of the recent trends of increased globalization, outsourcing, and virtual teams. Each
of these trends and suggestions for addressing them are provided in this section.

Globalization

In his popular book, The World Is Flat, Thomas L. Friedman describes the effects of globali-
zation, which has created a “flat” world where everyone is connected and the “playing
field” is level for many more participants.' Lower trade and political barriers and the digi-
tal revolution have made it possible to interact almost instantaneously with billions of other
people across the planet, and for individuals and small companies to compete with large
corporations. Friedman also discusses the increase in “uploading,” where people share
information through blogging, podcasts, and open-source software.

Information technology is a key enabler of globalization, and globalization has signifi-
cantly affected the field of IT. Even though major IT companies such as Microsoft and IBM
started in the United States, much of their business is global—indeed, companies and indi-
viduals throughout the world contribute to the growth of information technologies and work
and collaborate on various IT projects. As mentioned in Chapter 1, the total global spending
on technology goods, services, and staff was projected to reach $2.4 trillion in 2008, and the
main engines of growth were Asia Pacific and the oil-exporting areas of Eastern Europe, the
Middle East, and Africa.

It is important for project managers to address several issues when working on global
projects. Several key issues include the following;

e Communications: Since people will be working in different time zones, speak
different languages, have different cultural backgrounds, celebrate different
holidays, etc., it is important to address how people will communicate in an
efficient and timely manner. A communications management plan (like the
one described in Chapter 10, Project Communications Management) is vital.

e Trust: Trust is an important issue for all teams, especially when they are global
teams. It is important to start building trust immediately by recognizing and
respecting others’ differences and the value they add to the project.

e Commonwork practices: It is important to align work processes to come up with
an agreed-upon modus operandi with which everyone is comfortable. Project
managers must allow time for the team to develop these common work practices.
Using special tools, as described in the next section, can facilitate this process.

e Tools: Information technology plays a vital role in globalization, especially in
enhancing communications and work practices. For example, Timothy Porter, a
project manager for Hundsun Technologies, a Chinese domestic software compa-
ny building a global services business, describes several tools they use as follows:

e XPlanner is used for project planning and project monitoring. This tool is
suitable for agile software development and is Web-based for ease of dis-
tributed geographic access.

The Project Management and Information Technology Context



66

Chapter 2

e TRAC is an enhanced issue-tracking system for software development pro-
jects. TRAC includes features such as defect management, source code
control, project roadmap management, and an integrated wiki—a collabo-
rative, Web-based feedback system—for project documentation that is
very easy for stakeholders to review.

e CruiseControl is a framework for a continuous build process. It includes
plug-ins for e-mail notification, source control tools, and so on. A Web
interface is provided to view the details of the current and previous
builds.

e WebEx, a Web-based conferencing tool, is used to record each develop-
ment cycle’s demo, which is stored on our wikis. These demos provide sta-
keholders visibility into our progress and can also be used as training
materials for new staff members or the test team.

e E-mail, telephone, SKYPE (software that allows users to make telephone
calls over the Internet), and instant messaging (IM) are used for routine
daily communication among team members. ™

After researching over 600 global organizations, KPMG International summarized several
suggestions for managing global project teams:

e Employ greater project discipline for global projects, otherwise weaknesses
within the traditional project disciplines may be amplified by the geographical
differences.

e  Think global, but act local to align and integrate stakeholders at all project
levels.

e (Consider collaboration over standardization to help balance the goals and proj-
ect approach.

e Keep project momentum going for projects, which will typically have a long
duration.

e (Consider the use of newer, perhaps more innovative, tools and technology.'*

Outsourcing

As described in detail in Chapter 12, Project Procurement Management, outsourcing is
when an organization acquires goods and/or sources from an outside source. The term
offshoring is sometimes used to describe outsourcing from another country. Offshoring is
a natural outgrowth of globalization. IT projects continue to rely more and more on out-
sourcing, both within and outside of their country boundaries.

Organizations remain competitive by using outsourcing to their advantage. For exam-
ple, many organizations have found ways to reduce costs by outsourcing. Their next chal-
lenge is to make strategic IT investments with outsourcing by improving their enterprise
architecture to ensure that IT infrastructure and business processes are integrated and
standardized. (See the Suggested Readings on the companion Web site for this chapter by
Ross and Beath and KPMG International. Chapter 12, Project Procurement Management,
also features more information.)

Because of the increased use of outsourcing for IT projects, project managers should
become more familiar with negotiating contracts and many other issues, including working
on and managing virtual teams.



Virtual Teams

Increased globalization and outsourcing have increased the need for virtual teams. A virtual
team is a group of individuals who work across time and space using communication tech-
nologies. Team members might all work for the same company in the same country, or they
might include employees as well as independent consultants, suppliers, or even volunteers
providing their expertise from around the globe.

The main advantages of virtual teams include:
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e Increasing competiveness and responsiveness by having a team of workers
available 24/7.

e Lowering costs because many virtual workers do not require office space or
support beyond their home offices.

e Providing more expertise and flexibility by having team members from across
the globe working any time of day or night.

¢ Increasing the work/life balance for team members by eliminating fixed office
hours and the need to travel to work.

Disadvantages of virtual teams include:

e Isolating team members who may not adjust well to working in a virtual
environment.

¢ Increasing the potential for communications problems since team members
cannot use body language or other communications to understand each other
and build relationships and trust.

¢ Reducing the ability for team members to network and transfer information
informally.

¢ Increasing the dependence on technology to accomplish work.

Like any team, a virtual team should focus on achieving a common goal.
Research on virtual teams reveals a growing list of factors that influence their success
including:

e Team processes: It is important to define how the virtual team will operate.
For examples, teams must agree on how and when work will be done, what
technologies will be used, how decisions will be made, and other important
process issues.

e Leadership style: The project manager’s leadership style affects all teams,
especially virtual ones.

e Trust and relationships: Many virtual teams fail because of a lack of trust. It
is difficult to build relationships and trust from a distance. Some project man-
agers like to have a face-to-face meeting so team members can get to know
each other and build trust. If that is not possible, phone or video conferences
can help.

e Team member selection and role preferences: Dr. Meredith Belbin defined a
team role as “a tendency to behave, contribute and interrelate with others in
a particular way.”"3 It is important to select team members carefully and to
form a team where all roles are covered. Each virtual team member must also
understand his or her role(s) on the team. (Visit www.belbin.com for more
information on this topic.)

The Project Management and Information Technology Context



68

Chapter 2

e Task-technology fit: IT is more likely to have a positive impact on individual
performance if the capabilities of the technologies match the tasks that the
user must perform.

e Cultural differences: It is important to address cultural differences, including
the dimensions of directness, hierarchy, consensus, and individualism. These
dimensions will affect many aspects of the team such as communications and
decision making.

e Computer-mediated communication: It is crucial to provide reliable and
appropriate computer-mediated communication to virtual team members,
including e-mail, instant messaging, text messaging, chat rooms, and so on.

e Team life cycles: Just as projects and products have life cycles, so do teams.
Project managers must address the team life cycle especially in assigning team
members and determining deliverable schedules.

e Incentives: Virtual teams may require different types of incentives in order to
accomplish quality work on time. They do not have the benefit of physical con-
tact with their project managers or other team members, so it important to
provide frequent positive incentives like a thank you via e-mail or phone, or
even a bonus on occasion. Negative incentives, such as payment withholding
or fines, can also be effective if virtual team members are not being
productive.

e Conflict management: Even though they may never physically meet, virtual
teams will still have conflict. It is important to address conflict management,
as described in more detail in Chapter 10, Project Communications
Management.

Several studies have been done to try to determine factors that are positively correlated
to the effectiveness of virtual teams. Research suggests that team processes, trust/relation-
ships, leadership style, and team member selection provide the strongest relationships to
team performance and team member satisfaction.'® See the companion Web site for sug-
gested readings on virtual teams and other topics discussed in this chapter.

As you can see, working as an information technology project manager or team mem-
ber is an exciting and challenging job. It’s important to focus on successfully completing
projects that will have a positive impact on the organization as a whole.



CASE WRAP-UP

After several people voiced concerns about the laptop idea at the faculty meeting, the presi-
dent of the college directed that a committee be formed to formally review the concept of
requiring students to have laptops in the near future. Because the college was dealing with
several other important enrollment-related issues, the president named the vice president
of enrollment to head the committee. Other people soon volunteered or were assigned to the
committee, including Tom Walters as head of Information Technology, the director of the
adult education program, the chair of the Computer Science department, and the chair of
the History department. The president also insisted that the committee include at least two
members of the student body. The president knew everyone was busy, and he questioned
whether the laptop idea was a high-priority issue for the college. He directed the committee
to present a proposal at the next month’s faculty meeting, either to recommend the creation
of a formal project team (of which these committee members would commit to be a part)

to fully investigate requiring laptops, or to recommend terminating the concept. At the next
faculty meeting, few people were surprised to hear the recommendation to terminate the
concept. Tom Walters learned that he had to pay much more attention to the needs of the
entire college before proceeding with detailed information technology plans.
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Chapter Summary

Projects operate in an environment broader than the project itself. Project managers need to take
a systems approach when working on projects; they need to consider projects within the greater
organizational context.

Organizations have four different frames: structural, human resources, political, and symbolic.
Project managers need to understand all of these aspects of organizations to be successful. The
structural frame focuses on different groups’ roles and responsibilities to meet the goals and poli-
cies set by top management. The human resources frame focuses on producing harmony
between the needs of the organization and the needs of people. The political frame addresses
organizational and personal politics. The symbolic frame focuses on symbols and meanings.

The structure of an organization has strong implications for project managers, especially in
terms of the amount of authority the project manager has. The three basic organizational struc-
tures include functional, matrix, and project. Project managers have the most authority in a pure
project organization, an intermediate amount of authority in a matrix organization, and the least
amount of authority in a pure functional organization.

Organizational culture also affects project management. A culture where employees have a
strong identity with the organization, where work activities emphasize groups, where there is
strong unit integration, high risk tolerance, performance-based rewards, high conflict tolerance,
an open-systems focus, and a balance on the dimensions of people focus, control, and means-
orientation is more conducive to project work.

Project stakeholders are individuals and organizations who are actively involved in the project
or whose interests may be positively or negatively affected because of project execution or suc-
cessful project completion. Project managers must identify and understand the different needs of
all stakeholders on their projects.

Top management commitment is crucial for project success. Since projects often affect many
areas in an organization, top management must assist project managers if they are to do a good
job of project integration. Organizational commitment to information technology is also important
to the success of information technology projects. Development standards and guidelines assist
most organizations in managing projects.

A project life cycle is a collection of project phases. Traditional project phases include con-
cept, development, implementation, and close-out phases. Projects often produce products,
which follow product life cycles. Examples of product life cycles for software development include
the waterfall, spiral, incremental build, prototyping, RAD, and the adaptive software development
models. Project managers must understand the specific life cycle of the products they are produc-
ing as well as the general project life cycle model.

A project should successfully pass through each of the project phases in order to continue
to the next phase. A management review should occur at the end of each project phase, and more
frequent management inputs are often needed. These management reviews and inputs are impor-
tant for keeping projects on track and determining if projects should be continued, redirected, or
terminated.

Project managers need to consider several factors due to the unique context of information
technology projects. The diverse nature of these projects and the wide range of business areas
and technologies involved make information technology projects especially challenging to man-
age. Leading project team members with a wide variety of specialized skills and understanding
rapidly changing technologies are also important considerations.



Several recent trends have affected information technology project management. Increased
globalization, outsourcing, and virtual teams have changed the way many IT projects are staffed
and managed. Project managers must stay abreast of these and other trends and discover ways 71

to use them to their advantage.

Quick Quiz

Which of the following is not part of the three-sphere model for systems management?
a. business

b. information

c. technology

d. organization

Which of the four frames of organizations addresses how meetings are run, employee dress
codes, and expected work hours?

a. structural

b. human resources
c. political

d. symbolic
Personnel in a organizational structure often report to two or more bosses.

a. functional

b. project
c. matrix
d. hybrid

Project work is most successful in an organizational culture where all of the following charac-
teristics are high except

a. member identity
group emphasis
risk tolerance
control

> o o T

is a product or service, such as a technical report, a training session, or hardware,
produced or provided as part of a project.

a. deliverable

b. product

c. work package
d. tangible goal
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6. Which of the following is not a phase of the traditional project life cycle?
a. systems analysis
b. concept
c. development
d. implementation

7. What is the term used to describe a framework of the phases involved in developing informa-
tion systems?

a. systems development life cycle
b. rapid application development
c. predictive life cycle

d. extreme programming

8. Another name for a phase exitisa ______ point.
a. review
b. stage
c. meeting
d. kil

9. The nature of information technology projects is different from projects in many other indus-
tries because they are very

a. expensive
b. technical

c. diverse

d. challenging

10. What term is used to describe when an organization acquires goods and/or sources from
an outside source in another country?

a. globalization
b. offshoring
c. exporting

d. global sourcing

Quick Quiz Answers
1.b;2.d;3.¢c;4.d;5.a;6.a;7.a;8.d;9.¢;10.b

Discussion Questions

1.  What does it mean to take a systems view of a project? How does taking a systems view
of a project apply to project management?

2. Explain the four frames of organizations. How can they help project managers understand
the organizational context for their projects?



3. Briefly explain the differences between functional, matrix, and project organizations.
Describe how each structure affects the management of the project.

4. Describe how organizational culture is related to project management. What type of culture £

promotes a strong project environment?

5. Discuss the importance of top management commitment and the development of standards
for successful project management. Provide examples to illustrate the importance of these
items based on your experience on any type of project.

6. What are the phases in a traditional project life cycle? How does a project life cycle differ
from a product life cycle? Why does a project manager need to understand both?

7.  What makes information technology projects different from other types of projects? How
should project managers adjust to these differences?

8. Define globalization, outsourcing, and virtual teams and describe how these trends are
changing IT project management.

Exercises

1.  Summarize the three-sphere model of systems management in your own words. Then use
your own experience or interview someone who recently completed an information technolo-
gy project and list several business, technology, and organizational issues addressed during
the project. Which issues were most important to the project and why? Summarize your
answers in a two-page paper.

2. Apply the four frames of organizations to an information technology project with which you
are familiar. If you cannot think of a good information technology project, use your personal
experience in deciding where to attend college to apply this framework. Write a two-page
paper describing key issues related to the structural, human resources, political, and symbol-
ic frames. Which frame seemed to be the most important and why? For example, did you
decide where to attend college primarily because of the curriculum and structure of the pro-
gram? Did you follow your friends? Did your parents have a lot of influence in your decision?
Did you like the culture of the campus?

3. Search the Internet for two interesting articles about software development life cycles, includ-
ing agile software development. Also review the Web site www.agilealliance.org. What do
these sources say about project management? Write a two-page summary of your findings,
citing your references.

Note: For this exercise and others, remember that you can find references cited in this text,
suggested readings, and links to general project management Web sites on the companion
Web site.

4. Search the Internet and scan information technology industry magazines or Web sites to find
an example of an information technology project that had problems due to organizational
issues. Write a two-page paper summarizing who the key stakeholders were for the project
and how they influenced the outcome.

5.  Write a two-page summary of an article about the importance of top management support for
successful information technology projects and your opinion on this topic.
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6. Research the trend of using virtual teams. Review the information on team role theory from
www.belbin.com and other related sources. Write a two-page summary of your findings, cit-
ing at least three references. Also include your personal experience and/or opinion on the
topic. For example, what role(s) would you prefer to play on a team? Do you like working
on virtual teams? If you have not yet worked on one, how do you think it would be different
from working on a face-to-face team?

Companion Web Site

Visit the companion Web site for this text at www.cengage.com/mis/schwalbe to access:
* References cited in the text and additional suggested readings for each chapter
e Template files
e Lecture notes
e Interactive quizzes
e Podcasts
e Links to general project management Web sites
e And more
See the Preface of this text for additional information on accessing the companion Web site.

Key Terms

adaptive software development (ASD) — A software development approach used when
requirements cannot be clearly expressed early in the life cycle

agile software development — A method for software development that uses new approaches,
focusing on close collaboration between programming teams and business experts

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

deliverable — A product or service, such as a technical report, a training session, a piece of
hardware, or a segment of software code, produced or provided as part of a project

executive steering committee — A group of senior executives from various parts of the
organization who regularly review important corporate projects and issues

functional organizational structure — An organizational structure that groups people by
functional areas such as information technology, manufacturing, engineering, and human
resources

human resources frame — Focuses on producing harmony between the needs of the
organization and the needs of people

IT governance — Addresses the authority and control for key IT activities in organizations,
including IT infrastructure, IT use, and project management

kill point — Management review that should occur after each project phase to determine if
projects should be continued, redirected, or terminated; also called a phase exit

matrix organizational structure — An organizational structure in which employees are
assigned to both functional and project managers

offshoring — Outsourcing from another country

organizational culture — A set of shared assumptions, values, and behaviors that characterize
the functioning of an organization



outsourcing — When an organization acquires goods and/or sources from an outside source

phase exit — Management review that should occur after each project phase to determine if
projects should be continued, redirected, or terminated; also called a kill point 75

political frame — Addresses organizational and personal politics
politics — Competition between groups or individuals for power and leadership

predictive life cycle — A software development approach used when the scope of the project
can be clearly articulated and the schedule and cost can be accurately predicted

project acquisition — The last two phases in a project (implementation and close-out) that
focus on delivering the actual work

project feasibility — The first two phases in a project (concept and development) that focus on
planning

project life cycle — A collection of project phases, such as concept, development,
implementation, and close-out

project organizational structure — An organizational structure that groups people by major
projects, such as specific aircraft programs

structural frame — Deals with how the organization is structured (usually depicted in an
organizational chart) and focuses on different groups’ roles and responsibilities to meet the
goals and policies set by top management

symbolic frame — Focuses on the symbols, meanings, and culture of an organization

systems — Sets of interacting components working within an environment to fulfill some
purpose

systems analysis — A problem-solving approach that requires defining the scope of the
system to be studied, and then dividing it into its component parts for identifying and
evaluating its problems, opportunities, constraints, and needs

systems approach — A holistic and analytical approach to solving complex problems that
includes using a systems philosophy, systems analysis, and systems management

systems development life cycle (SDLC) — A framework for describing the phases involved in
developing and maintaining information systems

systems management — Addressing the business, technological, and organizational issues
associated with creating, maintaining, and making changes to a system

systems philosophy — An overall model for thinking about things as systems

systems thinking — Taking a holistic view of an organization to effectively handle complex
situations

virtual team — A group of individuals who work across time and space using communication
technologies
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OPENING CASE

Erica Bell was in charge of the Project Management Office (PMO) for her consulting
firm. The firm, JWD—for Job Well Done—Consulting, had grown to include more than
200 full-time consultants and even more part-time consultants. JWD Consulting provides
a variety of consulting services to assist organizations in selecting and managing infor-
mation technology projects. The firm focuses on finding and managing high-payoff pro-
jects and developing strong metrics to measure project performance and benefits to

the organization after the project is implemented. The firm’s emphasis on metrics and
working collaboratively with its customers gives it an edge over many competitors.

Joe Fleming, the CEO, wanted his company to continue to grow and become a world-
class consulting organization. Since the core of the business was helping other organiza-
tions with project management, he felt it was crucial for JWD Consulting to have an exem-
plary process for managing its own projects. He asked Erica to work with her team and
other consultants in the firm to develop several intranet site applications that would allow
them to share their project management knowledge. He also thought it would make sense
to make some of the information available to the firm’s clients. For example, the firm could
provide project management templates, tools, articles, links to other sites, and an “Ask the
Expert” feature to help build relationships with current and future clients. Since JWD Con-
sulting emphasizes the importance of high-payoff projects, Joe also wanted to see a business
case for this project before proceeding.

Recall from Chapter 1 that project management consists of nine knowledge areas: integra-
tion, scope, time, cost, quality, human resources, communications, risk, and procurement.
Another important concept to understand is that projects involve five project management
process groups: initiating, planning, executing, monitoring and controlling, and closing. Tai-
loring these process groups to meet individual project needs increases the chance of suc-
cess in managing projects. This chapter describes each project management process

group in detail through a simulated case study based on JWD Consulting. It also includes
samples of typical project documents applied to this case. You can download templates for
these and other project documents from the companion Web site for this text. Although you
will learn more about each knowledge area in Chapters 4 though 12, it is important first

to learn how they fit into the big picture of managing a project. Understanding how the
knowledge areas and project management process groups function together will lend con-
text to the remaining chapters.

PROJECT MANAGEMENT PROCESS GROUPS

Project management is an integrative endeavor; decisions and actions taken in one knowl-
edge area at a certain time usually affect other knowledge areas. Managing these interactions
often requires making trade-offs among the project’s scope, time, and cost—the triple con-
straint of project management described in Chapter 1. A project manager may also need to
make trade-offs between other knowledge areas, such as between risk and human resources.
Consequently, you can view project management as a number of related processes.



e A process is a series of actions directed toward a particular result. Project
management process groups progress from initiating activities to
planning activities, executing activities, monitoring and controlling activities,
and closing activities. Initiating processes include defining and authorizing 79
a project or project phase. Initiating processes take place during each phase
of a project. Therefore, you cannot equate process groups with project
phases. Recall that there can be different project phases, but all projects will
include all five process groups. For example, project managers and teams
should reexamine the business need for the project during every phase of the
project life cycle to determine if the project is worth continuing. Initiating
processes are also required to end a project. Someone must initiate activities
to ensure that the project team completes all the work, documents lessons
learned, assigns project resources, and that the customer accepts the work.

¢ Planning processes include devising and maintaining a workable scheme
to ensure that the project addresses the organization’s needs. There are sev-
eral plans for projects, such as the scope management plan, schedule man-
agement plan, cost management plan, procurement management plan, and
so on, defining each knowledge area as it relates to the project at that point
in time. For example, a project team must develop a plan to define the work
that needs to be done for the project, to schedule activities related to that
work, to estimate costs for performing the work, to decide what resources
to procure to accomplish the work, and so on. To account for changing con-
ditions on the project and in the organization, project teams often revise
plans during each phase of the project life cycle. The project management
plan, described in Chapter 4, coordinates and encompasses information from
all other plans.

e Executing processes include coordinating people and other resources to car-
ry out the various plans and produce the products, services, or results of the
project or phase. Examples of executing processes include acquiring and devel-
oping the project team, performing quality assurance, distributing information,
managing stakeholder expectations, and conducting procurements.

¢ Monitoring and controlling processes include regularly measuring and
monitoring progress to ensure that the project team meets the project objec-
tives. The project manager and staff monitor and measure progress against
the plans and take corrective action when necessary. A common monitoring
and controlling process is reporting performance, where project stakeholders
can identify any necessary changes that may be required to keep the project
on track.

¢ Closing processes include formalizing acceptance of the project or project
phase and ending it efficiently. Administrative activities are often involved in
this process group, such as archiving project files, closing out contracts, docu-
menting lessons learned, and receiving formal acceptance of the delivered work
as part of the phase or project.

The process groups are not mutually exclusive. For example, project managers must
perform monitoring and controlling processes throughout the project’s life span. The

The Project Management Process Groups: A Case Study
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level of activity and length of each process group varies for every project. Normally, exe-
cuting tasks requires the most resources and time, followed by planning tasks.

Initiating and closing tasks 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. You can apply the pro-
cess groups for each major phase of a project, or you can apply the process groups to
an entire project, as the JWD Consulting case study does in this chapter.

Many people ask for guidelines on how much time to spend in each process
group. In his 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—the
“alpha”—project managers spent more time on every process group than their coun-
terparts except for executing, as shown in Figure 3-1. This breakdown suggests that
the most time should be spent on executing, followed by planning. Spending a fair
amount of time on planning should lead to less time spent on execution. Notice that
the alpha project managers spent almost twice as much time on planning (21 per-
cent versus 11 percent) as other project managers.]

Other Project Managers [l Alpha Project Managers

Closing L23

4
s

Monitoring and Controlling

Executing 82

9

PN e 21

I 1
Initiating FZ

FIGURE 3-1 Percentage of time spent on each process group

® WHAT WENT WRONG?

Many readers of CIO Magagine commented on its cover story about problems with informa-
tion systems at the U.S. Internal Revenue Service (IRS). The article described serious pro-
blems the IRS has had in managing information technology projects. Philip A. Pell, PMP,

continued




believes that having a good project manager and following a good project management pro-
cess would help the IRS and many organizations tremendously. Mr. Pell provided the follow-

ing feedback:
81

Pure and simple, good, methodology-centric, predictable, and repeatable project
management is the SINGLE greatest factor in the success (or in this case failure)
of any project. When a key stakeholder says, ‘I didn’t know how bad things
were,’ it is a direct indictment of the project manager’s communications manage-
ment plan. When a critical deliverable like the middleware infrastructure that
makes the whole thing work is left without assigned resources and progress
tracking, the project manager has failed in his duty to the stakeholders. When
key stakeholders (people and organizations that will be affected by the project,
not just people who are directly working on the project) are not informed and
their feedback incorporated into the project plan, disaster is sure to ensue. The
project manager is ultimately responsible for the success or failure of the
project.

The IRS continues to have problems managing IT projects. A 2008 U.S. Government
Accountability Office (GAO) report stated that IRS had fixed just 29 of 98 information secu-
rity weaknesses identified the previous year. The report stated that the IRS has “persistent
information security weaknesses that place [it] at risk of disruption, fraud or inappropriate
disclosure of sensitive information.”

Each of the five project management process groups is characterized by the comple-
tion of certain tasks. During initiating processes for a new project, the organization
recognizes that a new project exists, and completes a project charter as part of this recog-
nition (see Chapter 4 for more information on project charters). Tables are provided
later in this chapter with detailed lists of possible outputs for each process group by knowl-
edge area. For example, Tables 3-3 through 3-7 list potential outputs for the initiating and
planning process groups. Samples of some outputs are provided for each process group in
a case study of JWD Consulting’s Project Management Intranet Site project. Project man-
agers and their teams must decide which outputs are required for their particular
projects.

Outputs of the planning process group include completing the project scope
statement, the work breakdown structure, the project schedule, and many other items.
Planning processes are especially important for information technology projects.
Everyone who has ever worked on a large information technology project that involves
new technology knows the saying, “A dollar spent up front in planning is worth one
hundred dollars spent after the system is implemented.” Planning is crucial in information
technology projects because once a project team implements a new system, it takes a
considerable amount of effort to change the system. Research suggests that companies
working to implement best practices should spend at least 20 percent of project time
in initiating and planning.* This percentage is backed up by evidence from Alpha Proj-
ect Managers, as described earlier.

The executing process group takes the actions necessary to complete the work
described in the planning activities. The main outcome of this process group is

The Project Management Process Groups: A Case Study
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delivering the actual work of the project. For example, if an information technology
project involves providing new hardware, software, and training, the executing process-
es would include leading the project team and other stakeholders to purchase the hard-
ware, develop and test the software, and deliver and participate in the training. The
executing process group should overlap the other process groups and generally requires
the most resources.

Monitoring and controlling processes measure progress toward the project
objectives, monitor deviation from the plan, and take corrective action to match prog
ress with the plan. Performance reports are common outputs of monitoring and con-
trolling. The project manager should be monitoring progress closely to ensure that
deliverables are being completed and objectives are being met. The project manager

must work closely with the project team and other stakeholders and take appropriate
actions to keep the project running smoothly. The ideal outcome of the monitoring
and controlling process group is to complete a project successfully by delivering the
agreed-upon project scope within time, cost, and quality constraints. If changes to
project objectives or plans are required, monitoring and controlling processes ensure
that these changes are made efficiently and effectively to meet stakeholder needs and
expectations. Monitoring and controlling processes overlap all of the other project
management process groups because changes can occur at any time.

During the closing processes, the project team works to gain acceptance of the end pro-
ducts, services, or results and bring the phase or project to an orderly end. Key outcomes
of this process group are formal acceptance of the work and creation of closing documents,
such as a final project report and lessons-learned report.

'X MEDIA SNAPSHOT

Just as information technology projects need to follow the project management process
groups, so do other projects, such as the production of a movie. Processes involved in
making movies might include screenwriting (initiating), producing (planning), acting and
directing (executing), editing (monitoring and controlling), and releasing the movie to thea-
ters (closing). Many people enjoy watching the extra features on a DVD that describe how
these processes lead to the creation of a movie. For example, the DVD for Lord of the
Rings: The Two Towers Extended Edition includes detailed descriptions of how the script
was created, how huge structures were built, how special effects were made, and how tal-
ented professionals overcame numerous obstacles to complete the project. This acted “not
as promotional filler but as a serious and meticulously detailed examination of the entire
filmmaking process.”> New Line Cinema made history by shooting all three Lord of the
Rings films consecutively during one massive production. It took three years of preparation
to build the sets, find the locations, write the scripts, and cast the actors. Director Peter
Jackson said that the amount of early planning they did made it easier than he imagined

to produce the films. Project managers in any field know how important it is to have good
plans and to follow a good process.




MAPPING THE PROCESS GROUPS
TO THE KNOWLEDGE AREAS

You can map the main activities of each project management process group into the nine
project management knowledge areas. Table 3-1 provides a big-picture view of the relation-
ships among the 42 project management activities, the process groups in which they are typi-
cally completed, and the knowledge areas into which they fit. The activities listed in the
table are the main processes for each knowledge area listed in the PMBOK® Guide, Fourth
Edition. This text also includes additional activities not listed in the PMBOK® Guide, such as
creating a business case and team contract, which can also assist in managing projects.
Several organizations use PMI’'s PMBOK® Guide information as a foundation for develop-
ing their own project management methodologies, as described in the next section. Notice
in Table 3-1 that many of the project management processes occur as part of the planning
process group. Since 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. It is good practice for organizations to determine how project manage-

ment will work best in their own organizations.

TABLE 3-1 Project management process groups and knowledge area mapping
Knowledge Project Management Process Groups
Area o : : N .
Initiating Planning Executing Monitoring  Closing
and
Controlling
Project Develop  Develop Direct and Monitor Close
Integration  project project manage and control project or
Management charter  management  project project work, phase
plan execution Perform
integrated
change
control
Project Scope Collect Verify
Management requirements, scope,
Define Control
scope, scope
Create WBS
Project Time Define Control
Management activities, schedule
Sequence
activities,

(continued)
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TABLE 3-1 Project management process groups and knowledge area mapping (continued)

Knowledge Project Management Process Groups
84 Area o ; : . :
Initiating Planning Executing  Monitoring  Closing
and
Controlling
Estimate
Project Time activity
Management resources,
(continued) e
activity
durations,
Develop
schedule
Project Cost Estimate costs, Control
Management Determine costs
budget
Project Plan quality Perform Perform
Quality quality quality
Management assurance control
Project Develop Acquire
Human human project team,
Resource resource Develop
Management plan project team,
Manage
project team
Project Identify ~ Plan Distribute Report
Communi- stake- communi- information, performance
cations holders  cations Manage
Management stakeholders
expectations
Project Risk Plan risk man- Monitor and
Management agement, Identi- control risks
fy risks, Perform

qualitative risk
analysis, Perform
quantitative risk
analysis, Plan
risk responses

Project Plan Conduct Administer Close
Procurement procurements procurements procurements procurements
Management

Source: PMBOK® Guide, Fourth Edition, 2008.
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DEVELOPING AN INFORMATION
TECHNOLOGY PROJECT

MANAGEMENT METHODOLOGY g5

Some organizations spend a great deal of time and money on training efforts for general
project management skills, but after the training, project managers may 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 information technology project
management methodologies. The PMBOK® Guide is a standard that describes best prac-
tices for what should be done to manage a project. A methodology describes hotw things
should be done, and different organizations often have different ways of doing things.

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

¢ 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
(OCQ). It is the de facto standard in the United Kingdom and is used in over 50
countries. (See www.prince2.com for more information.) PRINCE2 defines 45
separate subprocesses and organizes these into eight process groups as follows:

Starting Up a Project
Planning

Initiating a Project
Directing a Project
Controlling a Stage
Managing Product Delivery
Managing Stage Boundaries
Closing a Project

PN LN

¢ Agile methodologies: As described in Chapter 2, agile software development is
a form of adaptive software development. All agile methodologies include an
iterative workflow and incremental delivery of software in short iterations.
Several popular agile methodologies include extreme programming, scrum, feature
driven development, lean software development, Agile Unified Process (AUP),
Crystal, and Dynamic Systems Development Method (DSDM). (See Web sites like
www.agilealliance.org and the Suggested Readings on the companion Web site for
this text for more information.)

¢ 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 techni-
ques to provide a software engineering process particularly suited to creating
and maintaining component-based software system solutions.”® Cottrell
explains that you can tailor RUP to include the PMBOK process groups, since
several customers asked for that capability. There are several other project man-
agement methodologies specifically for software development projects such as
Joint Application Development (JAD) and Rapid Application Development

The Project Management Process Groups: A Case Study
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(RAD). (See Web sites such as www.ibm.com/software/awdtools/rup for more
information.)

¢ Six Sigma methodologies: Many organizations have projects underway
that use Six Sigma methodologies. The work of many project quality experts con-
tributed to the development of today’s Six Sigma principles. Two main methodolo-
gies are used on Six Sigma projects: DMAIC (Define, Measure, Analyze, Improve,
and Control) is used to improve an existing business process, and DMADV
(Define, Measure, Analyze, Design, and Verify) is used to create new product or
process designs to achieve predictable, defect-free performance. (See Chapter 8,
Project Quality Management, for more information on Six Sigma.)

Many organizations tailor a standard or methodology to meet their unique needs. For exam-
ple, if organizations use the PMBOK® Guide as the basis for their project management method-
ology, they still have to do a fair amount of work to adapt it to their work environment. See
the suggested reading on the companion Web site by William Munroe for an example of how
Blue Cross Blue Shield of Michigan developed its IT project management methodology.

E/ WHAT WENT RIGHT?

AgénciaClick, an interactive advertising and online communications company based in Sdo
Paulo, Brazil, made PMI’s list of outstanding organizations in project management in 2007.
Since 2002, the company saw revenues jump 132 percent, primarily due to their five-year
emphasis on practicing good project management across the entire company. AgénciaClick
launched a PMO in 2002 and used the PMBOK® Guide as the basis for developing their
methodology and project management training program. The company also developed a
custom project tracking system to help calculate physical work progress each day and alert
managers of any schedule or cost issues. PMO Director Fabiano D’Agostinho said, “We real-
ized the only way to manage multiple dynamic projects and deliver great products is to
focus on project management ... By monitoring and controlling projects and programs
more efficiently, senior managers can focus on issues within the portfolio that need more
attention.””

The following section describes an example of applying the project management
process groups to a project at JWD Consulting. It uses some of the ideas from the PMBOK®
Guide, Fourth Edition, some ideas from other methodologies, and some new ideas to meet
unique project needs.

CASE STUDY: JWD CONSULTING’S
PROJECT MANAGEMENT INTRANET
SITE PROJECT

The following fictitious case provides an example of the elements involved in managing a
project from start to finish. This example also uses Microsoft Project to demonstrate how
project management software can assist in several aspects of managing a project. Several



templates illustrate how project teams prepare various project management documents.

Files for these and other templates are available on the companion Web site for this text.

Details on creating many of the documents shown are provided in later chapters, so do not

worry if you do not understand everything right now. You might want to read this section 87
again to enhance your learning.

Project Pre-Initiation and Initiation

In project management, initiating includes recognizing and starting a new project. An orga-
nization should put considerable thought into project selection to ensure that it initiates
the right kinds of projects for the right reasons. It is better to have a moderate or even
small amount of success on an important project than huge success on one that is unim-
portant. The selection of projects for initiation, therefore, is crucial, as is the selection of
project managers. Ideally, the project manager would be involved in initiating a project,
but often the project manager is selected after many initiation decisions have already been
made. You will learn more about project selection in Chapter 4, Project Integration Man-
agement. Organizations must also understand and plan for the ongoing support that is
often required after implementing a new system or other product or service resulting from
a project.

It is important to remember that strategic planning should serve as the foundation
for deciding which projects to pursue. The organization’s strategic plan expresses the
vision, mission, goals, objectives, and strategies of the organization. It also provides the
basis for information technology project planning. Information technology is usually a
support function in an organization, so it is critical that the people initiating information
technology projects understand how those projects relate to current and future needs
of the organization. For example, JWD Consulting’s main business is providing consulting
services to other organizations, not developing its own intranet site applications. Infor-
mation systems, therefore, must support the firm’s business goals, such as providing con-
sulting services more effectively and efficiently.

An organization may initiate information technology projects for several reasons, but
the most important reason is to support business objectives. Providing a good return on
investment at a reasonable level of risk is also important, especially in tough economic
times. As mentioned in the opening case, JWD Consulting wants to follow an exemplary pro-
cess for managing its projects since its core business is helping other organizations manage
projects. Developing an intranet to share its project management knowledge could help JWD
Consulting reduce internal costs by working more effectively, and by allowing existing and
potential customers to access some of the firm’s information. JWD Consulting could also
increase revenues by bringing in more business. Therefore, they will use these metrics—
reducing internal costs and increasing revenues—to measure their own performance on this
project.

Pre-Initiation Tasks

It is good practice to lay the groundwork for a project before it officially starts. Senior managers
often perform several tasks, sometimes called pre-initiation tasks, including the following:

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

The Project Management Process Groups: A Case Study
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e Select the project manager

e Develop a business case for a project

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

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

As described in the opening case, the CEO of JWD Consulting, Joe Fleming, defined
the high-level scope of the project, and he wanted to sponsor it himself since it was his
idea and it was of strategic importance to the business. Ile wanted Erica Bell, the PMO
Director, to manage the project after proving there was a strong business case for it. If
there was a strong business case for pursuing the project, then Joe and Erica would meet
to review the process and expectations for managing the project. If there was not a strong
business case, the project would not continue. As for the necessity of the last pre-initiation
task, many people know from experience that it is easier to successfully complete a small
project than a large one, especially for IT projects. It often makes sense to break large
projects down into two or more smaller ones to help increase the odds of success. In this
case, however, Joe and Erica decided that the work could be done in one project that
would last about six months. To justify investing in this project, Erica drafted a business
case for the project, getting input and feedback from Joe, from one of her senior staff
members in the PMO, and from a member of the Finance department. She also used a
corporate template and sample business cases from past projects as a guide. Table 3-2 pro-
vides the business case. (Note that this example and others are abbreviated examples. See
the companion Web site for additional examples of project documents and to download a
business case template and other templates.) Notice that the following information is
included in this business case:

e Introduction/background

*  Business objective

e  (Current situation and problem/opportunity statement
e  (Critical assumptions and constraints

e Analysis of options and recommendation

e Preliminary project requirements

e Budget estimate and financial analysis

e Schedule estimate

e Potential risks

e  Exhibits

Since this project is relatively small and is for an internal sponsor, the business case is
not as long as many other business cases. Erica reviewed the business case with Joe, and
he agreed that the project was definitely worth pursuing. He was quite pleased to see that
payback was estimated within a year, and the return on investment was projected to be
112 percent. He told Erica to proceed with the formal initiation tasks for this project, as
described in the next section.



TABLE 3-2 JWD Consulting’s business case

1.0 Introduction/Background

JWD Consulting’s core business goal is to provide world-class project management con-
sulting services to various organizations. The CEO, Joe Fleming, believes the firm can
streamline operations and increase business by providing information related to project
management on its intranet site, making some information and services accessible to
current and potential clients.

2.0 Business Objective

JWD Consulting’s strategic goals include continuing growth and profitability. The Project
Management Intranet Site Project will support these goals by increasing visibility of the
firm’s expertise to current and potential clients by allowing client and public access to
some sections of the intranet. It will also improve profitability by reducing internal costs
by providing standard tools, techniques, templates, and project management knowledge
to all internal consultants. Since JWD Consulting focuses on identifying profitable pro-
jects and measuring their value after completion, this project must meet those criteria.

3.0 Current Situation and Problem/Opportunity Statement

JWD Consulting has a corporate Web site as well as an intranet. The firm currently uses the
Web site for marketing information. The primary use of the intranet is for human resource
information, such as where consultants enter their hours on various projects, change and
view their benefits information, access an online directory and Web-based e-mail system,
and so on. The firm also uses an enterprise-wide project management system to track all
project information, focusing on the status of deliverables and meeting scope, time, and cost
goals. There is an opportunity to provide a new section on the intranet dedicated to sharing
consultants’ project management knowledge across the organization. JWD Consulting only
hires experienced consultants and gives them freedom to manage projects as they see fit.
However, as the business grows and projects become more complex, even experienced
project managers are looking for suggestions on how to work more effectively.

4.0 Critical Assumption and Constraints

The proposed intranet site must be a valuable asset for JWD Consulting. Current consultants
and clients must actively support the project, and it must pay for itself within one year by
reducing internal operating costs and generating new business. The Project Management
Office manager must lead the effort, and the project team must include participants from
several parts of the company, as well as current client organizations. The new system must
run on existing hardware and software, and it should require minimal technical support. It
must be easily accessible by consultants and clients and be secure from unauthorized

users.

5.0 Analysis of Options and Recommendation
There are three options for addressing this opportunity:

1. Do nothing. The business is doing well, and we can continue to operate without this new
project.

2. Purchase access to specialized software to support this new capability with little in-house
development.

(continued)
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3. Design and implement the new intranet capabilities in-house using mostly existing hard-
ware and software.

Based on discussions with stakeholders, we believe that option 3 is the best option.

6.0 Preliminary Project Requirements

The main features of the project management intranet site include the following;

1. Access to several project management templates and tools. Users must be able to search for
templates and tools, read instructions on using these templates and tools, and see examples
of how to apply them to real projects. Users must also be able to submit new templates and
tools, which should be first screened or edited by the Project Management Office.

2. Access to relevant project management articles. Many consultants and clients feel as
though there is an information overload when they research project management informa-
tion. They often waste time they should be spending with their clients. The new intranet
should include access to several important articles on various project management topics,
which are searchable by topic, and allow users to request the Project Management Office
staff to find additional articles to meet their needs.

3. Links to other, up-to-date Web sites, with brief descriptions of the main features of the
external site.

4. An “Ask the Expert” feature to help build relationships with current and future clients and
share knowledge with internal consultants.

5. Appropriate security to make the entire intranet site accessible to internal consultants and
certain sections accessible to others.

6. The ability to charge money for access to some information. Some of the information and
features of the intranet site should prompt external users to pay for the information or ser-
vice. Payment options should include a credit card option or similar online payment trans-
actions. After the system verifies payment, the user should be able to access or download
the desired information.

7. Other features suggested by users, if they add value to the business.

7.0 Budget Estimate and Financial Analysis

A preliminary estimate of costs for the entire project is $140,000. This estimate is based on
the project manager working about 20 hours per week for six months and other internal staff
working a total of about 60 hours per week for six months. The customer representatives
would not be paid for their assistance. A staff project manager would earn $50 per hour. The
hourly rate for the other project team members would be 870 per hour, since some hours
normally billed to clients may be needed for this project. The initial cost estimate also
includes $10,000 for purchasing software and services from suppliers. After the project is
completed, maintenance costs of $40,000 are included for each year, primarily to update the
information and coordinate the “Ask the Expert” feature and online articles.

Projected benefits are based on a reduction in hours consultants spend researching
project management information, appropriate tools and templates, and so on. Projected
benefits are also based on a small increase in profits due to new business generated by this
project. If each of more than 400 consultants saved just 40 hours each year (less than one
hour per week) and could bill that time to other projects that generate a conservative
estimate of $10 per hour in profits, then the projected benefit would be $160,000 per year.
If the new intranet increased business by just 1 percent, using past profit information,
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increased profits due to new business would be at least $40,000 each year. Total projected
benefits, therefore, are about $200,000 per year.

Exhibit A summarizes the projected costs and benefits and shows the estimated net present
value (NPV), return on investment (ROI), and year in which payback occurs. It also lists
assumptions made in performing this preliminary financial analysis. All of the financial estimates
arevery encouraging. The estimated payback is within one year, as requested by the sponsor. The
NPV is 272,800, and the discounted ROI based on a three-year system life is excellent at
112 percent.

8.0 Schedule Estimate

The sponsor would like to see the project completed within six months, but there is some
flexibility in the schedule. We also assume that the new system will have a useful life of
at least three years.

9.0 Potential Risks

There are several risks involved with this project. The foremost risk is a lack of interest
in the new system by our internal consultants and external clients. User inputs are cru-
cial for populating information into this system and realizing the potential benefits from
using the system. There are some technical risks in choosing the type of software used
to search the system, check security, process payments, and so on, but the features of
this system all use proven technologies. The main business risk is investing the time and
money into this project and not realizing the projected benefits.

10.0 Exhibits
Exhibit A: Financial Analysis for Project Management Intranet Site Project
Discount rate 8%| [ [
Assume the project is done in about 6 months Year
0 1 2 3 |Total

Costs 140,000 40,000 40,000 40,000
Discount factor 1 0.93 0.86 0.79
Discounted costs 140,000 37,037 34,294 31,753| 243,084
Benefits 0| 200,000| 200,000| 200,000
Discount factor 1 0.93 0.86 0.79
Discounted benefits 0| 186,185| 171,468 158,766| 515,419
Discounted benefits - costs (140,000) | 148,148 137,174| 127,013
Cumulative benefits - costs (140,000) 8,148| 145,322| 272,336 | <€— NPV

Payback in Year 1

Discounted life cycle ROI------------; > 112%

Assumptions

Costs # hours
PM (500 hours, $50/hour) 25,000
Staff (1500 hours, $70/hour) 105,000
Outsourced software and services 10,000
Total project costs (all applied in year 0) 140,000
Benefits
# consultants 400
Hours saved 40
$/hour profit 10
Benefits from saving time 160,000
Benefits from 1% increase in profits 40,000

Total annual projected benefits 200,000
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Initiating

To officially initiate the Project Management Intranet Site project, Erica knew that main tasks
were to identify all of the project stakeholders and to develop the project charter. Table 3-3
shows these processes and their outputs, based on the PMBOK® Guide Fourth Edition. The
main outputs are a project charter, stakeholder register, and stakeholder management strate-
gy. Another output that Erica found very useful for initiating projects was a formal project
kick-off meeting. Descriptions of how these outputs were created and sample documents relat-
ed to each of them are provided for this particular project. Recall that every project and every
organization is unique, so not all project charters, stakeholder registers, etc. will look the
same. You will see examples of several of these documents in later chapters.

TABLE 3-3 Project initiation knowledge areas, processes, and outputs

Knowledge Area Initiating Process Outputs

Project Integration Develop project Project charter

Management charter

Project Communications Identify stakeholders Stakeholder register

Management Stakeholder
management
strategy

Identifying Project Stakeholders

Erica met with Joe Fleming, the project’s sponsor, to help identify key stakeholders for this
project. Recall from Chapter 1 that stakeholders are people involved in or affected by proj-
ect activities and include the project sponsor, project team, support staff, customers, users,
suppliers, and even opponents to the project. Joe, the project sponsor, knew it would be
important to assemble a strong project team, and he was very confident in Erica’s ability

to lead that team. They decided that key team members should include one of their full-
time consultants with an outstanding record, Michael Chen, one part-time consultant, Jessie
Faue, who was new to the company and supported the Project Management Office, and two
members of the Information Technology (IT) department who supported the current intra-
net, Kevin Dodge and Cindy Dawson. They also knew that client inputs would be important
for this project, so Joe agreed to call the CEOs of two of the firm’s largest clients to see if
they would be willing to provide representatives to work on this project at their own
expense. All of the internal staff Joe and Erica recommended agreed to work on the project,
and the two client representatives would be Kim Phuong and Page Miller. Since many other
people would be affected by this project as future users of the new intranet, they also identified
other key stakeholders including their directors of IT, Human Resources (HR), and

Public Relations (PR), as well as Erica’s administrative assistant.

After Joe and Erica made the preliminary contacts, Erica documented the stakeholders’
roles, names, organizations, and contact information in a stakeholder register, a document
that includes details related to the identified project stakeholders. Table 3-4 provides an
example of part of the initial stakeholder register. Since this document would be public, Erica
was careful not to include information that might be sensitive, such as how strongly the
stakeholder supported the project, potential influence on the project, requirements and



TABLE 3-4 Stakeholder register

Position Internal/ Project Contact Information
External Role 93

Joe CEO Internal Sponsor joe_fleming@jwdconsulting.com
Fleming
Erica PMO Internal Project erica_bell@jwdconsulting.com
Bell Director manager
Michael Team Internal Team michael_chen@jwdconsulting.com
Chen member member
Kim Business External Advisor kim_phuong@clientl.com

Phuong analyst

Louise PR Internal Advisor louise_mills@jwdconsulting.com
Mills Director

expectations, etc. She would keep these issues in mind discretely and use them in developing
the stakeholder management strategy.

A stakeholder management strategy is an approach to help increase the support of stake-
holders throughout the project. It includes basic information such as stakeholder names, level
of interest in the project, level of influence on the project, and potential management strategies
for gaining support or reducing obstacles from that particular stakeholder. Since much of this
information can be sensitive, it should be considered confidential. Some project managers do
not even write down this information, but they do consider it since stakeholder management
is a crucial part of their jobs. Table 3-5 provides an example of part of Erica’s stakeholder man-
agement strategy for the Project Management Intranet Site project. You will see other examples
of documenting stakeholder information in later chapters.

TABLE 3-5 Stakeholder management strategy

Level of Level of Potential Management Strategies
Interest Influence
Joe High High Joe likes to stay on top of key projects and
Fleming make money. Have a lot of short, face-to-

face meetings and focus on achieving the
financial benefits of the project.

Louise Low High Louise has a lot of things on her plate,

Mills and she does not seem excited about this
project. She may be looking at other job
opportunities. Show her how this project
will help the company and her resume.
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Drafting the Project Charter

Erica drafted a project charter and had the project team members review it before showing it
to Joe. Joe made a few minor changes, which Erica incorporated. Table 3-6 shows the final proj-
ect charter (see Chapter 4 for more information on project charters). Note the items included
on the project charter and its short length. JWD Consulting believes that project charters
should preferably be one or two pages long, and they may refer to other documents, such as a
business case, as needed. Erica felt the most important parts of the project charter were the sig-
natures of key stakeholders (not included for brevity) and their individual comments. It is hard
to get stakeholders to agree on even a one-page project charter, so everyone has a chance to
make their concerns known in the comments section. Note that Michael Chen, the senior con-
sultant asked to work on the project, was concerned about working on this project when he felt
that his other assignments with external clients might have a higher priority. He offered to have
an assistant help as needed. The information technology staff members mentioned their
concerns about testing and security issues. Erica knew that she would have to consider these
concerns when managing the project.

TABLE 3-6 Project charter

Project Title: Project Management Intranet Site Project
Project Start Date: May 2 Projected Finish Date: November 4

Budget Information: The firm has allocated $140,000 for this project. The majority of costs for
this project will be internal labor. An initial estimate provides a total of 80 hours per week.

Project Manager: Erica Bell, (310) 555-5896, erica_bell@jwdconsulting.com

Project Objectives: Develop a new capability accessible on JWD Consulting’s intranet site
to help internal consultants and external customers manage projects more effectively.
The intranet site will include several templates and tools that users can download, exam-
ples of completed templates and related project management documents used on real
projects, important articles related to recent project management topics, an article
retrieval service, links to other sites with useful information, and an “Ask the Expert” fea-
ture, where users can post questions they have about their projects and receive advice
from experts in the field. Some parts of the intranet site will be accessible free to the pub-
lic, other parts will only be accessible to current customers and/or internal consultants,
and other parts of the intranet site will be accessible for a fee.

Main Project Success Criteria: The project should pay for itself within one year of completion.

Approach:

e Develop a survey to determine critical features of the new intranet site and solicit
input from consultants and customers.

e Review internal and external templates and examples of project management
documents.

e Research software to provide security, manage user inputs, and facilitate the article
retrieval and “Ask the Expert” features.

e Develop the intranet site using an iterative approach, soliciting a great deal of user
feedback.



TABLE 3-6

Project charter (continued)

e  Determine a way to measure the value of the intranet site in terms of reduced costs
and new revenues, both during the project and one year after project completion.

Name Role
Joe Fleming Sponsor
Erica Bell Project

Manager

Michael Chen Team
Member

Jessie Faue Team
Member

Kevin Dodge Team

ROLES AND RESPONSIBILITIES

Position
JWD Consulting, CEO

JWD Consulting,
manager

JWD Consulting,
senior consultant

JWD Consulting,
consultant

JWD Consulting, IT

Contact Information
joe_fleming@jwdconsulting.com

erica_bell@jwdconsulting.com

michael_chen@jwdconsulting.com

jessie_faue@jwdconsulting.com

kevin_dodge@jwdconsulting.com

Member department
Cindy Team JWD Consulting, IT cindy_dawson@jwdconsulting.com
Dawson Member  department
Kim Phuong Advisor  Client representative kim_phuong@client].com
Page Miller Advisor  Client representative page_miller@client2.com

Sign-Off: (Signatures of all the above stakeholders)

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

“J will suppont this preject as time allows, but J believe my client projects take priotity. J will have cne of my
assistants suppaxt the praject as needed.” —Michael Chen

“We need to be extremely careful testing this new system, especially the security in
giving access to parts of the intranet site to the public and clients.” —Kevin Dodge
and Cindy Dawson

Holding a Project Kick-off Meeting

Experienced project managers like Erica know that it is crucial to get projects off to a great
start. Holding a good kick-off meeting is an excellent way to do this. A kick-off 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 kick-off meeting is often held
after the business case and project charter are completed, but it could be held sooner, as
needed. Even if some or even all project stakeholders must meet virtually, it is still
important to have a kick-off meeting.

Erica also knows that all project meetings with major stakeholders should include an
agenda. Figure 3-2 shows the agenda that Erica provided for the Project Management
Intranet Site project kick-off meeting. Notice the main topics in an agenda:

e Meeting objective
e Agenda (lists in order the topics to be discussed)
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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
96

Kick-Off Meeting
[Date of Meeting]

Project Name: Project Management Intranet Site Project

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

Agenda:
e Introductions of attendees
e Review of the project background
* Review of project-related documents (i.e., business case, project charter)
* Discussion of project organizational structure
e 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

Date and time of next meeting:

FIGURE 3-2 Kick-off meeting agenda

It is 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. Erica planned to send the meeting minutes to all meeting participants and other
appropriate stakeholders within a day or two of the meeting.

Project Planning

Planning is often the most difficult and unappreciated process in project management.
Because planning is not always used to facilitate action, many people view planning nega-
tively. The main purpose of project plans, however, is to guide project execution. To guide
execution, plans must be realistic and useful, so a fair amount of time and effort must go
into the planning process; people knowledgeable with the work need to plan the work.

Chapter 3



Chapter 4, Project Integration Management, provides detailed information on preparing a
project management plan, and Chapters 5 through 12 describe planning processes for each
of the other knowledge areas.

Table 3-7 lists the project management knowledge areas, processes, and outputs of project 97
planning according to the PMBOK® Guide, Fourth Edition. There are many potential outputs
from the planning process group, and every knowledge area is included. Just a few planning
documents from JWD Consulting’s Project Management Intranet Site Project are provided in
this chapter as examples, and later chapters include many more examples. Recall that the
PMBOK® Guide is only a guide, so many organizations may have different planning outputs
based on their particular needs, as is the case in this example. There are many templates
related to planning as well, with several listed in the last section of this chapter.

TABLE 3-7 Planning processes and outputs

Knowledge Area Planning Process Outputs

Project Develop project Project management plan
Integration management plan

Management

Project Scope Collect requirements Requirements documents
Management Requirements management plan

Requirements traceability matrix

Define scope Project scope statement
Project document updates

Create WBS WBS
WBS dictionary
Scope baseline
Project document updates

Project Time Define activities Activity list
Management Activity attributes
Milestone list

Sequence activities Project schedule network
diagrams
Project document updates

Estimate activity Activity resource requirements
resources Resource breakdown structure
Project document updates

Estimate activity Activity duration estimates
durations Project document updates
Develop schedule Project schedule

Schedule baseline

(continued)
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TABLE 3-7

Knowledge Area

Project Cost
Management

Project Quality
Management

Project Human
Resource
Management

Project
Communications
Management

Project Risk
Management

Project
Procurement
Management

Planning processes and outputs (continued)

Planning Process

Estimate costs

Determine budget

Plan quality

Develop human
resource plan

Plan communications

Plan risk management

Identify risks

Perform qualitative
risk analysis

Perform quantitative
risk analysis

Plan risk responses

Plan procurements

Outputs

Schedule data
Project document updates

Activity cost estimates
Basis of estimates
Project document updates

Cost performance baseline
Project funding requirements
Project document updates

Quality management plan
Quality metrics

Quality checklists

Process improvement plan
Project document updates

Human resource plan

Communications
management plan
Project document updates

Risk management plan

Risk register

Risk register updates

Risk register updates

Risk register updates

Project management plan updates
Risk related contract decisions
Project document updates

Procurement management plan
Procurement statement of work
Make-or-buy decisions
Procurement documents
Source selection criteria
Change requests



Since the Project Management Intranet Site project is relatively small, Erica believes
some of the most important planning documents to focus on are the following:

e A team contract (not listed in Table 3-7, which is based only on the PMBOK®
Guide)

e A project scope statement

e A work breakdown structure (WBS)

e A project schedule, in the form of a Gantt chart with all dependencies and
resources entered

e Alist of prioritized risks (part of a risk register)

All of these documents, as well as other project-related information, will be available
to all team members on a project Web site. JWD Consulting has used project Web sites for
several years, and has found that they really help facilitate communications and document
project information. For larger projects, JWD Consulting also creates many of the other out-
puts listed in Table 3-7. (You will learn more about these documents by knowledge area in
the following chapters.)

Soon after the project team signed the project charter, Erica organized a team-building
meeting for the Project Management Intranet Site Project. An important part of the meeting
was helping the project team get to know each other. Erica had met and talked to each
member separately, but this was the first time the project team would spend much time
together. Jessie Faue worked in the Project Management Office with Erica, so they knew each
other well, but Jessie was new to the company and did not know any of the other team mem-
bers. Michael Chen was a senior consultant and often worked on the highest priority projects
for external clients. He attended the meeting with his assistant, Jill Anderson, who would also
support the project when Michael was too busy. Everyone valued Michael’s expertise, and he
was extremely straightforward in dealing with people. e also knew both of the client repre-
sentatives from past projects. Kevin Dodge was JWD Consulting’s intranet guru who tended
to focus on technical details. Cindy Dawson was also from the Information Technology depart-
ment and had experience working as a business consultant and negotiating with outside sup-
pliers. Kim Phuong and Page Miller, the two client representatives, were excited about the
project, but they were wary of sharing sensitive information about their company.

Erica had everyone introduce him or herself, and then she facilitated an icebreaker
activity so everyone would be more relaxed. She asked everyone to describe his or her
dream vacation, assuming cost was no issue. This activity helped everyone get to know each
other and show different aspects of their personalities. Erica knew that it was important to
build a strong team and have everyone work well together.

Erica then explained the importance of the project, again reviewing the signed project
charter. She explained that an important tool to help a project team work together was
to have members develop a team contract that everyone felt comfortable signing. JWD
Consulting believed in using team contracts for all projects to help promote teamwork and
clarify team communications. She explained the main topics covered in a team contract
and showed them a team contract template. She then had the team members form two
smaller groups, with one consultant, one Information Technology department member,
and one client representative in each group. These smaller groups made it easier for every-
one to contribute ideas. Each group shared their ideas for what should go into the con-
tract, and then they worked together to form one project team contract. Table 3-8 shows
the resulting team contract, which took about 90 minutes to create. Erica could see that
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TABLE 3-8 Team contract

Code of Conduct: As a project team, we will:

Work proactively, anticipating potential problems and working to prevent
them.

Keep other team members informed of information related to the project.

Focus on what is best for the entire project team.

Participation: We will:

Be honest and open during all project activities.
Encourage diversity in team work.

Provide the opportunity for equal participation.

Be open to new approaches and consider new ideas.
Have one discussion at a time.

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:

Decide as a team on the best way to communicate. Since a few team members
cannot meet often for face-to-face meetings, we will use e-mail, a project Web
site, and other technology to assist in communicating.

Have the project manager facilitate all meetings and arrange for phone and vid-
eo conferences, as needed.

Work together to create the project schedule and enter actuals into our enter-
prise-wide project management system by 4 p.m. every Friday.

Present ideas clearly and concisely.

Keep discussions on track.

Problem Solving: We will:

Encourage everyone to participate in solving problems.

Only use constructive criticism and focus on solving problems, not blaming
people.

Strive to build on each other’s ideas.

Meeting Guidelines: We will:

Plan to have a face-to-face meeting the first and third Tuesday morning of every
month.

Meet more frequently the first month.
Arrange for telephone or videoconferencing for participants as needed.
Hold other meetings as needed.

Record meeting minutes and send them out via e-mail within 24 hours of all
project meetings, focusing on decisions made and action items from each
meeting.



there were different personalities on this team, but she felt they all could work together
well.

Erica wanted to keep their meeting to its two-hour time limit. Their next task would
be to clarify the scope of the project by developing a project scope statement and WBS. She 101
knew it took time to develop these documents, but she wanted to get a feel for what every-
one thought were the main deliverables for this project, their roles in producing those deli-
verables, and what areas of the project scope needed clarification. She reminded everyone
what their budget and schedule goals were so they would keep that in mind as they dis-
cussed the scope of the project. She also asked each person to provide the number of hours
he or she would be available to work on this project each month for the next six months.
She then had each person write down his or her answers to the following questions:

1. List one item that is most unclear to you about the scope of this project.

2.  What other questions do you have or issues do you foresee about the scope of
the project?

3. List what you believe to be the main deliverables for this project.

4. Which deliverables do you think you will help create or review?

Erica collected everyone’s inputs. She explained that she would take this information
and work with Jessie to develop the first draft of the scope statement that she would e-mail
to everyone by the end of the week. She also suggested that they all meet again in one week
to develop the scope statement further and to start creating the WBS for the project.

Erica and Jessie reviewed all the information and created the first draft of the scope
statement. At their next team meeting, they discussed the scope statement and got a good
start on the WBS. Table 3-9 shows a portion of the scope statement that Erica created after
a few more e-mails and another team meeting. Note that the scope statement lists the prod-
uct characteristics and requirements, summarizes the deliverables, and describes project
success criteria in detail.

TABLE 3-9 Scope statement (draft version)

Project Title: Project Management Intranet Site Project
Date: May 18  Prepared by: Erica Bell, Project Manager,
erica_bell@jwdconsulting.com

Project Summary and Justification: Joe Fleming, CEO of JWD Consulting, requested
this project to assist the company in meeting its strategic goals. The new intranet site
will increase visibility of the company’s expertise to current and potential clients. It
will also help reduce internal costs and improve profitability by providing standard
tools, techniques, templates, and project management knowledge to all internal con-
sultants. The budget for the project is $140,000. An additional $40,000 per year will
be required for operational expenses after the project is completed. Estimated bene-
fits are $200,000 each year. It is important to focus on the system paying for itself
within one year of its completion.

Product Characteristics and Requirements:

1. Templates and tools: The intranet site will allow authorized users to download files
they can use to create project management documents and to help them use project

(continued)
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TABLE 3-9 Scope statement (draft version) (continued)

10.

management tools. These files will be in Microsoft Word, Excel, Access, Project, or
in HTML or PDF format, as appropriate.

. User submissions: Users will be encouraged to e-mail files with sample templates and

tools to the Webmaster. The Webmaster will forward the files to the appropriate per-
son for review and then post the files to the intranet site, if desired.

. Articles: Articles posted on the intranet site will have appropriate copyright permis-

sion. The preferred format for articles will be PDF. The project manager may approve
other formats.

. Requests for articles: The intranet site will include a section for users to request

someone from the Project Management Office (PMO) at JWD Consulting to research
appropriate articles for them. The PMO manager must first approve the request and
negotiate payments, if appropriate.

. Links: All links to external sites will be tested on a weekly basis. Broken links will

be fixed or removed within five working days of discovery.

. The “Ask the Expert” feature must be user-friendly and capable of soliciting

questions and immediately acknowledging that the question has been received
in the proper format. The feature must also be capable of forwarding the
question to the appropriate expert (as maintained in the system’s expert data-
base) and capable of providing the status of questions that are answered. The
system must also allow for payment for advice, if appropriate.

. Security: The intranet site must provide several levels of security. All internal

employees will have access to the entire intranet site when they enter their security
information to access the main, corporate intranet. Part of the intranet will be avail-
able to the public from the corporate Web site. Other portions of the intranet will

be available to current clients based on verification with the current client database.
Other portions of the intranet will be available after negotiating a fee or entering a
fixed payment using pre-authorized payment methods.

. Search feature: The intranet site must include a search feature for users to search

by topic, key words, etc.

. The intranet site must be accessible using a standard Internet browser. Users must

have appropriate application software to open several of the templates and tools.

The intranet site must be available 24 hours a day, 7 days a week, with one hour per
week for system maintenance and other periodic maintenance, as appropriate.

Summary of Project Deliverables

Project management-related deliverables: Business case, charter, team contract, scope
statement, WBS, schedule, cost baseline, progress reports, final project presentation, final
project report, lessons-learned report, and any other documents required to manage the

project.

Product-related deliverables:

1.

Survey: Survey current consultants and clients to help determine desired content
and features for the intranet site.

. Files for templates: The intranet site will include templates for at least 20 documents

when the system is first implemented, and it will have the capacity to store up to 100
documents. The project team will decide on the initial 20 templates based on survey
results.

. Examples of completed templates: The intranet site will include examples of projects

that have used the templates available on the intranet site. For example, if there is a



TABLE 3-9 Scope statement (draft version) (continued)

10.

11.

12.

13.

14.

template for a business case, there will also be an example of a real business case that
uses the template.

. Instructions for using project management tools: The intranet site will include informa-

tion on how to use several project management tools, including the following as a mini-
mum: work breakdown structures, Gantt charts, network diagrams, cost estimates,
and earned value management. Where appropriate, sample files will be provided in the
application software appropriate for the tool. For example, Microsoft Project files will
be available to show sample work breakdown structures, Gantt charts, network dia-
grams, cost estimates, and applications of earned value management. Excel files will

be available for sample cost estimates and earned value management charts.

. Example applications of tools: The intranet site will include examples of real projects

that have applied the tools listed in number 4 above.

. Articles: The intranet site will include at least 10 useful articles about relevant topics

in project management. The intranet site will have the capacity to store at least
1,000 articles in PDF format with an average length of 10 pages each.

. Links: The intranet site will include links with brief descriptions for at least 20 useful

sites. The links will be categorized into meaningful groups.

. Expert database: In order to deliver an “Ask the Expert” feature, the system must

include and access a database of approved experts and their contact information.
Users will be able to search for experts by pre-defined topics.

. User Requests feature: The intranet site will include an application to solicit and pro-

cess requests from users.

Intranet site design: An initial design of the new intranet site will include a site map,
suggested formats, appropriate graphics, etc. The final design will incorporate com-
ments from users on the initial design.

Intranet site content: The intranet site will include content for the templates and
tools section, articles section, article retrieval section, links section, “Ask the Expert”
section, User Requests feature, security, and payment features.

Test plan: The test plan will document how the intranet site will be tested, who will
do the testing, and how bugs will be reported.

Promotion: A plan for promoting the intranet site will describe various approaches for
soliciting inputs during design. The promotion plan will also announce the availability
of the new intranet site.

Project benefit measurement plan: A project benefit plan will measure the financial
value of the intranet site.

Project Success Criteria: Our goal is to complete this project within six months for no
more than $140,000. The project sponsor, Joe Fleming, has emphasized the importance
of the project paying for itself within one year after the intranet site is complete. To meet
this financial goal, the intranet site must have strong user inputs. We must also develop

a method for capturing the benefits while the intranet site is being developed and tested,
and after it is rolled out. If the project takes a little longer to complete or costs a little
more than planned, the firm will still view it as a success if it has a good payback and
helps promote the firm’s image as an excellent consulting organization.
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As the project team worked on the scope statement, they also developed the work
breakdown structure (WBS) for the project. The WBS is a very important tool in project
management because it provides the basis for deciding how to do the work. The WBS also
provides a basis for creating the project schedule and performing earned value management
for measuring and forecasting project performance. Erica and her team decided to use the
project management process groups as the main categories for the WBS, as shown in
Figure 3-3. They included completed work from the initiating process to provide a complete
picture of the project’s scope. The group also wanted to list several milestones on their
schedule, such as the completion of key deliverables, so they prepared a separate list of
milestones that they would include on the Gantt chart. You will learn more about creating
a WBS in Chapter 5, Project Scope Management.

After preparing the WBS, the project team held another face-to-face meeting to develop
the project schedule, following the steps outlined in section 2.5 of the WBS. Several of the proj-
ect schedule tasks are dependent on one another. For example, the intranet site testing was
dependent on the construction and completion of the content tasks. Everyone participated in
the development of the schedule, especially the tasks on which each would be working. Some
of the tasks were broken down further so the team members had a better understanding of
what they had to do and when. They also kept their workloads and cost constraints in mind
when developing the duration estimates. For example, Erica was scheduled to work 20 hours
per week on this project, and the other project team members combined should not spend
more than 60 hours per week on average for the project. As team members provided duration
estimates, they also estimated how many work hours they would spend on each task.

After the meeting, Erica worked with Jessie to enter all of the information into Microsoft
Project. Erica was using the intranet site project to train Jessie in applying several project
management tools and templates. They entered all of the tasks, duration estimates, and
dependencies to develop the Gantt chart. Erica decided to enter the resource and cost infor-
mation after reviewing the schedule. Their initial inputs resulted in a completion date a few
weeks later than planned. Erica and Jessie reviewed the critical path for the project, and Eri-
ca had to shorten the duration estimates for a few critical tasks in order to meet their sched-
ule goal of completing the project within six months. She talked to the team members
working on those tasks, and they agreed that they could plan to work more hours each week
on those tasks, if required, in order to complete them on time. Figure 3-4 shows the resulting
Gantt chart created in Microsoft Project. Only the executing tasks are expanded to show the
subtasks under that category. (You will learn how to use Project 2007 in Appendix A.
Chapter 6, Project Time Management, explains Gantt charts and other time management
tools.) The baseline schedule projects a completion date of November 1. The project charter
had a planned completion date of November 4. Erica wanted to complete the project on
time, and although three extra days was not much of a buffer, she felt the baseline schedule
was very realistic. She would do her best to help everyone meet their deadlines.

The majority of the costs for this project were internal labor, and the team kept their labor
hour constraints in mind when developing task duration estimates. Erica and Jessie entered
each project team member’s name and labor rate in the resource sheet for their Microsoft
Project file. The client representatives were not being paid for their time, so she left their labor
rates at the default value of zero. Erica had also included $10,000 for procurement in the
financial analysis she prepared for the business case, and she showed Jessie how to enter that
amount as a fixed cost split equally between the “Ask the Expert” and User Requests features,



1.0 Initiating
1.1 Identify key stakeholders 105
1.2 Prepare project charter
1.3 Hold project kick-off meeting
2.0 Planning
2.1 Hold team planning meeting
2.2 Prepare team contract
2.3 Prepare scope statement
2.4 Prepare WBS
2.5 Prepare schedule and cost baseline
2.5.1 Determine task resources
2.5.2 Determine task durations
2.5.3 Determine task dependencies
2.5.4 Create draft Gantt chart
2.5.5 Review and finalize Gantt chart
2.6 Identify, discuss, and prioritize risks
3.0 Executing
3.1 Survey
3.2 User inputs
3.3 Intranet site content
3.3.1 Templates and tools
3.3.2 Articles
3.3.3 Links
3.3.4 Ask the Expert
3.3.5 User requests feature
3.4 Intranet site design
3.5 Intranet site construction
3.6 Intranet site testing
3.7 Intranet site promotion
3.8 Intranet site roll-out
3.9 Project benefits measurement
4.0 Monitoring and Controlling
4.1 Progress reports
5.0 Closing
5.1 Prepare final project report
5.2 Prepare final project presentation
5.3 Lessons learned

FIGURE 3-3 JWD Consulting intranet project work breakdown structure (WBS)
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FIGURE 3-4 JWD Consulting intranet site project baseline Gantt chart

where she thought they would have to purchase some external software and/or services. Erica
then helped Jessie assign resources to tasks, entering the projected number of hours everyone
planned to work each week on each task. They then ran several cost reports and made a few
minor adjustments to resource assignments to make their planned total cost meet their budget
constraints. Their cost baseline was very close to their planned budget of §140,000.

The last deliverable her team needed to create within the planning process group was a list
of prioritized risks. This information will be updated and expanded as the project progresses
in a risk register, which also includes information on root causes of the risks, warning signs that
potential risks might occur, and response strategies for the risks. (See Chapter 12, Project Risk
Management, for more information on risk registers.) Erica reviewed the risks she had men-
tioned in the business case as well as the comments team members made on the project charter
and in their team meetings. She held a special meeting for everyone to brainstorm and discuss
potential risks. They posted all of the risks they identified on a probability/impact matrix, and
then they grouped some of the ideas. There was only one risk in the high probability and high
impact category, and several with medium impact in one or both categories. They chose not
to list the low probability and low impact risks. After some discussion, the team developed the
list of prioritized risks shown in Table 3-10.

Project Execution

Executing the project involves taking the actions necessary to ensure that activities in the proj-
ect plan are completed. It also includes work required to introduce any new hardware, software,
and procedures into normal operations. The products of the project are produced during
project execution, and it usually takes the most resources to accomplish this process.

Table 3-11 lists the knowledge areas, executing processes, and outputs of project execution
listed in the PMBOK® Guide, Fourth Edition. Many project sponsors and customers focus on
deliverables related to providing the products, services, or results desired from the project. It

is also important to document change requests and prepare updates to planning documents as
part of execution. Templates related to this process group are also listed later in this chapter.



TABLE 3-10 List of prioritized risks

Ranking Potential Risk

1 Lack of inputs from internal consultants

Lack of inputs from client representatives

Security of new system

Outsourcing/purchasing for the article retrieval and “Ask the Expert” features
Outsourcing/purchasing for processing online payment transactions
Organizing the templates and examples in a useful fashion

Providing an efficient search feature

Getting good feedback from Michael Chen and other senior consultants

e o R =) Y B - S \V]

Effectively promoting the new system

—
=]

Realizing the benefits of the new system within one year

For this relatively small project, Erica would work closely with all the team members
to make sure they were producing the desired work results. She also used her networking
skills to get input from other people in the firm and from external sources at no additional
cost to the project. She made sure that everyone who would use the resulting intranet appli-
cation also understood what they were producing as part of the project and how it would
help them in the future. She knew that providing strong leadership and using good commu-
nication skills were crucial to good project execution. The firm did have a formal change
request form, but primarily used it for external projects. The firm also had contract specia-
lists and templates for several procurement documents that the project team would use for
the portions of the project they planned to outsource.

As mentioned earlier, Erica knew that Joe, the CEO and project sponsor, liked to see
progress on projects through milestone reports. He also wanted Erica to alert him to any
potential issues or problems. Table 3-12 shows a sample of a milestone report for the Project
Management Intranet Site Project that Erica reviewed with Joe in mid-June. Erica met with
most of her project team members often, and she talked to Joe about once a week to review
progress on completing milestones and to discuss any other project issues. Although Erica
could have used project management software to create milestone reports, she used word pro-
cessing software instead because this project was small and she could more easily manipulate
the report format.

Human resource issues often occur during project execution, especially conflicts. At
several of the team meetings, Erica could see that Michael seemed to be bored and often left
the room to make phone calls to clients. She talked to Michael about the situation, and she
discovered that Michael was supportive of the project, but he knew he could only spend a
minimal amount of time on it. He was much more productive outside of meetings, so Erica
agreed to have Michael attend a minimal amount of project team meetings. She could see
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TABLE 3-11

Executing processes and outputs

Knowledge Area Executing Outputs
Process
Project Direct and Deliverables
Integration manage project Work performance information
Management execution Change requests
Project management plan updates
Project document updates
Project Perform quality Organizational process asset updates
Quality assurance Change requests
Management Project management plan updates
Project document updates
Project Human Acquire project Project staff assignments
Resource team Resource calendars
Management Develop project Project management plan updates
team Team performance assessment
Manage project Enterprise environmental factor
team updates
Enterprise environmental factors
updates
Organizational process assets updates
Project management plan updates
Change requests
Project Distribute Organizational process assets updates
Communications information Organizational process assets updates
Management Manage stake- Change requests
holders Project management plan updates
expectations Project document updates
Project Conduct Selected sellers
Procurement procurements Procurement contract award
Management Resource calendars

Change requests
Project management plan updates
Project documents updates

that Michael was contributing to the team by the feedback he provided and his leadership
on the “Ask the Expert” feature for the intranet site. Erica adjusted her communication
style to meet his specific needs.

Another problem occurred when Cindy was contacting potential suppliers for software
to help with the “Ask the Expert” and User Requests features. Kevin wanted to write all of
the software for the project himself, but Cindy knew it made better business sense to



TABLE 3-12 Milestone Report as of June 17

Milestone Date Status Responsible Issues/
Comments 109

Initiating

Stakeholders May 2 Completed Erica and Joe

identified

Project charter signed May 10 Completed Erica

Project kick-off May 13 Completed Erica Went very well

meeting held

Planning

Team contract signed May 13 Completed Erica

Scope statement May 27 Completed Erica

completed

WBS completed May 31 Completed Erica

List of prioritized risks June 3 Completed Erica Reviewed with

completed sponsor and team

Schedule and cost June 13 Completed Erica

baseline completed

Executing

Survey completed June 28 Erica Poor response so
far!

Intranet site design July 26 Kevin

completed

Project benefits August 9 Erica

measurement

completed

User inputs collected ~ August 9 Jessie

Articles completed August 23 Jessie

Templates and tools September 6 Erica

completed

Ask the Expert September 6 Michael

completed

User Requests feature  September 6 Cindy

completed

Links completed September 13 Kevin

(continued)
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TABLE 3-12 Milestone Report as of June 17 (continued)

Milestone Date Status Responsible  Issues/
Comments

Intranet site October 4 Kevin

construction

completed

Intranet site testing October 18 Cindy

completed

Intranet site October 25 Erica

promotion completed

Intranet site roll-out October 25 Kevin
completed

Monitoring and
Controlling
Progress reports Every Friday All

Closing

Final project October 27 Erica
presentation

completed

Sponsor sign-off on October 27 Joe
project completed

Final project report October 28 Erica
completed
Lessons-learned November 1 All

reports submitted

purchase these new software capabilities from a reliable source. Cindy had to convince
Kevin that it was worth buying some software from other sources.

Cindy also discovered that their estimate of $10,000 was only about half the amount
they needed. She discussed the problem with Erica, explaining the need for some custom
development no matter which supplier they chose. Erica agreed that they should go with
an outside source, and she asked their sponsor to approve the additional funds. Joe agreed,
but he stressed the importance of still having the system pay for itself within a year.

Erica also had to ask Joe for help when the project team received a low response rate
to their survey and requests for user inputs. Joe sent out an e-mail to all of JWD Consulting’s
consultants describing the importance of the project. He also offered five extra vacation days
to the person who provided the best examples of how they used tools and templates to man-
age their projects. Erica then received informative input from the consultants. Having effec-
tive communication skills and strong top management support are essential to good project
execution.



BEST PRACTICE

One way to learn about best practices in project management is by studying recipients of il

PMTI’s Project of the Year award. The Quartier International de Montréal (QIM), Montreal’s
international district, was a 66-acre urban revitalization project in the heart of downtown
Montreal. This $90 million, five-year project turned a once unpopular area into a thriving
section of the city with a booming real estate market and has generated $770 million in
related construction. Clement Demers, PMP, was the director general for the QIM project.
He said the team “took a unique project execution approach by dividing work into packages
that allowed for smaller-scale testing of management techniques and contract awards.
Benefiting from experience gained in each stage, managers could then adjust future work
segments and management styles accordingly.”®

Other strategies that helped the team succeed included the following:

e The team identified champions in each stakeholder group to help inspire others
to achieve project goals.

e The team’s communications plan included a Web site dedicated to public concerns.

e  There were two-day reviews at the beginning of each project phase to discuss pro-
blems and develop solutions to prevent conflict.
Financial investors were asked for input to increase their stake in the project.

e  The team recognized the cost value of hiring high-quality experts, such as archi-
tects, engineers, lawyers, and urban planners. They paid all professionals a fixed
price for their services and paid their fees quickly.

Project Monitoring and Controlling

Monitoring and controlling is the process of measuring progress toward project objectives,
monitoring deviation from the plan, and taking corrective action to match progress with the
plan. Monitoring and controlling is done throughout the life of a project. It also involves
eight of the nine project management knowledge areas. Table 3-13 lists the knowledge areas,
monitoring and controlling processes, and outputs, according to the PMBOK Guide, Fourth
Edition. Templates related to this process group are listed later in this chapter.

TABLE 3-13  Monitoring and controlling processes and outputs

Knowledge Area  Monitoring and Outputs
Controlling Process

Project Monitor and control Change requests

Integration project work Project management plan updates

Management Project document updates
Perform integrated Change request status updates
change control Project management plan updates

Project document updates

Project Scope Verify scope Accepted deliverables
Management Change requests
Project document updates
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TABLE 3-13

Knowledge Area

Project Time
Management

Project Cost
Management

Project Quality
Management

Project
Communications
Management

Project Risk
Management

Project
Procurement
Management

Monitoring and

Controlling Process

Control scope

Control schedule

Control cost

Perform quality control

Report performance

Monitor and control risks

Administer procurements

Monitoring and controlling processes and outputs (continued)

Outputs

Work performance measurements
Organizational process assets
updates

Change requests

Project management plan updates
Project document updates

Work performance measurements
Organizational process assets
updates

Change requests

Project management plan updates
Project document updates

Work performance measurements
Budget forecasts

Organizational process assets
updates

Change requests

Project management plan updates
Project document updates

Quality control measurements
Validated deliverables
Organizational process assets
updates

Change requests

Project management plan updates
Project document updates

Performance reports
Organizational process assets
updates

Change requests

Risk register updates
Organizational process assets
updates

Change requests

Project management plan updates
Project document updates

Procurement documentation
Organizational process assets
updates

Change requests

Project management plan updates



On the Project Management Intranet Site Project, there were several updates to the
project management plan to reflect changes made to the project scope, schedule, and
budget. Erica and other project team members took corrective action when necessary. For
example, when they were not getting many responses to their survey, Erica asked Joe for 113
help. When Cindy had trouble negotiating with a supplier, she got help from another senior
consultant who had worked with that supplier in the past. Erica also had to request more
funds for that part of the project.

Project team members submitted a brief progress report every Friday. They were origi-
nally using a company template for progress reports, but Erica found that by modifying the
old template, she received better information to help her team work more effectively. She
wanted team members not only to report what they did but also to focus on what was going
well or not going well and why. This extra information helped team members reflect on the
project’s progress and identify areas in need of improvement. Table 3-14 is an example of
one of Cindy’s progress reports.

TABLE 3-14 Sample weekly progress report

Project Name: Project Management Intranet Project
Team Member Name: Cindy Dawson, cindy_dawson@jwdconsulting.com
Date: August 5

Work completed this week:

—Worked with Kevin to start the intranet site construction
—Organized all the content files

—Started developing a file naming scheme for content files
—Continued work on “Ask the Expert” and User Requests features
—Met with preferred supplier

—Verified that their software would meet our needs

—Discovered the need for some customization

Work to complete next week:

—Continue work on intranet site construction
—Prepare draft contract for preferred supplier
—Develop new cost estimate for outsourced work

What’s going well and why:
The intranet site construction started well. The design was very clear and easy to follow.
Kevin really knows what he’s doing.

What's not going well and why:
It is difficult to decide how to organize the templates and examples. Need more input
from senior consultants and clients.

Suggestions/Issues:

—Hold a special meeting to decide how to organize the templates and examples on the
intranet site.

—Get some sample contracts and help in negotiating with the preferred supplier.

(continued)
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TABLE 3-14 Sample weekly progress report (continued)

Project changes:
I think we can stay on schedule, but it looks like we'll need about $10,000 more for out-
sourcing. That’s doubling our budget in that area.

In addition to progress reports, an important tool for monitoring and controlling the proj-
ect was using project management software. Each team member submitted his or her actual
hours worked on tasks each Friday afternoon by 4 p.m. via the firm’s enterprise-wide project
management software. They were using the enterprise version of Microsoft Project 2007, so
they could easily update their task information via the Web. Erica worked with Jessie to ana-
lyze the information, paying special attention to the critical path and earned value data. (See
Chapter 6 on Project Time Management for more information on critical path analysis;
Chapter 7 on Project Cost Management for a description of earned value management; and
Appendix A for more information on using Project 2007 to help control projects.) Erica
wanted to finish the project on time, even if it meant spending more money. Joe agreed with
that approach, and approved the additional funding Erica projected they would need based
on the earned value projections and the need to make up a little time on critical tasks.

Joe again emphasized the importance of the new system paying for itself within a year.
Erica was confident that they could exceed the projected financial benefits, and she decided
to begin capturing benefits as soon as the project team began testing the system. When she
was not working on this project, Erica was managing JWD Consulting’s Project Management
Office (PMO), and she could already see how the intranet site would help her staff save time
and make their consultants more productive. One of her staff members wanted to move into
the consulting group, and she believed the PMO could continue to provide its current services
with one less person due to this new system—a benefit she had not considered before. Several
of the firm’s client contracts were based on performance and not hours billed, so she was
excited to start measuring the value of the new intranet site to their consultants as well.

Project Closing

The closing process involves gaining stakeholder and customer acceptance of the final pro-
ducts and services and bringing the project, or project phase, to an orderly end. It includes
verifying that all of the deliverables are complete, and it often includes a final project report
and presentation. Even though many information technology projects are canceled before
completion, it is still important to formally close any project and reflect on what can be
learned to improve future projects. As philosopher George Santayana said, “Those who can-
not remember the past are condemned to repeat it.”

It is also important to plan for and execute a smooth transition of the project into the
normal operations of the company. Most projects produce results that are integrated into
the existing organizational structure. For example, JWD Consulting’s Project Management
Intranet Site Project will require staff to support the intranet site after it is operational.
Erica included support costs of $40,000 per year for the projected three-year life of the new
system. She also created a transition plan as part of the final report to provide for a smooth
transition of the system into the firm’s operations. The plan included a list of issues that had
to be resolved before the firm could put the new intranet site into production. For example,



Michael Chen would not be available to work on the intranet site after the six-month project
was complete, so they had to know who would support the “Ask the Expert” feature and plan
some time for Michael to work with him or her.

Table 3-15 lists the knowledge areas, processes, and outputs of project closing based
on the PMBOK® Guide, Fourth Edition. During the closing processes of any project, project
team members must deliver the final product, service, or result of the project, and update
organizational process assets, such as project files and a lessons-learned report. If the proj-
ect team procured items during the project, they must formally complete or close out all
contracts. Templates related to project closing are listed later in this chapter.

TABLE 3-15 Closing processes and output

Knowledge Area Closing Process Outputs
Project Integration Close project or phase Final product, service, or
Management result transition

Organizational process
assets updates

Project Procurement Close procurements Closed procurements
Management Organizational process
assets updates

Erica and her team prepared a final report, final presentation, contract files, and
lessons-learned report in closing the project. Erica reviewed the confidential, individual
lessons-learned report from each team member and wrote one summary lessons-learned
report to include in the final documentation, part of which is provided in Table 3-16. Notice
the bulleted items in the fourth question, such as the importance of having a good kick-off
meeting, working together to develop a team contract, using project management software,
and communicating well with the project team and sponsor.

TABLE 3-16 Lessons-learned report (abbreviated)

Project Name: JWD Consulting Project Management Intranet Site Project
Project Sponsor:  Joe Fleming

Project Manager: Erica Bell

Project Dates: May 2 — November 4

Final Budget: $150,000

1.  Did the project meet scope, time, and cost goals?

We did meet scope and time goals, but we had to request an additional
$810,000, which the sponsor did approve.

(continued)
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TABLE 3-16 Lessons-learned report (abbreviated) (continued)

2.

What were the success criteria listed in the project scope statement?

Below is what we put in our project scope statement under project success
criteria:

“Our goal is to complete this project within six months for no more than
B8140,000. The project sponsor, Joe Fleming, has emphasised the impor-
tance of the project paying for itself within one year after the intranet site
is complete. To meet this financial goal, the intranet site must have strong
user input. We must also develop a method for capturing the benefits while
the intranet site is being developed and tested, and after it is rolled out. If
the project takes a little longer to complete or costs a little more than
planned, the firm will still view it as a success if it has a good payback and
helps promote the firm’s image as an excellent consulting organization.”

Reflect on whether or not you met the project success criteria.

As stated above, the sponsor was not too concerned about going over bud-
get as long as the system would have a good payback period and help pro-
mote our firm’s image. We have already documented some financial and
image benefits of the new intranet site. For example, we have decided that
we can staff the PMO with one less person, resulting in substantial cost
savings. We have also received excellent feedback from several of our cli-
ents about the new intranet site.

In terms of managing the project, what were the main lessons your team
learned from this project?

The main lessons we learned include the following:

e Having a good project sponsor was instrumental to project success.
We ran into a couple of difficult situations, and Joe was very creative in
helping us solve problems.

e Teamwork was essential. It really helped to take time for everyone to
get to know each other at the kick-off meeting. It was also helpful to develop
and follow a team contract.

e Good planning paid off in execution. We spent a_fair amount of time
developing a good project charter, scope statement, WBS, schedules,
and so on. Everyone worked together to develop these planning documents,
and there was strong buy-in.

e Project management software was very helpful throughout the project.
Describe one example of what went right on this project.
Describe one example of what went wrong on this project.

What will you do differently on the next project based on your experience
working on this project?



Erica also had Joe sign a client acceptance form, one of the sample templates on the new
intranet site that the project team suggested all consultants use when closing their projects.
(You can find this and other templates on the companion Web site for this text.)

Table 3-17 provides the table of contents for the final project report. The cover page 117
included the project title, date, and team member names. Notice the inclusion of a

TABLE 3-17  Final project report table of contents

. Project Objectives

. Summary of Project Results

. Original and Actual Start and End Dates
. Original and Actual Budget

. Project Assessment (Why did you do this project? What did you produce? Was the project
a success? What went right and wrong on the project?)

L R S

9]

6. Transition Plan

7. Annual Project Benefits Measurement Approach
Attachments:

A. Project Management Documentation
e Business case
e Project charter
e Team contract
e Scope statement
e WBS and WBS dictionary
e Baseline and actual Gantt chart
e List of prioritized risks
e Milestone reports
e Progress reports
e Contract files
e Lessons-learned reports
e [Final presentation

e Client acceptance form

B. Product-Related Documentation
e Survey and results
e Summary of user inputs
e Intranet site content
e Intranet site design documents
e Test plans and reports
e Intranet site promotion information
e Intranet site roll-out information

e Project benefits measurement information
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transition plan and a plan to analyze the benefits of the system each year in the final
report. Also, notice that the final report includes attachments for all the project manage-
ment and product-related documents. Erica knew how important it was to provide good
final documentation on projects. The project team produced a hard copy of the final docu-
mentation and an electronic copy to store on the new intranet site for other consultants
to use as desired.

Erica also organized a project closure luncheon for the project team right after their final proj-
ect presentation. She used the luncheon to share lessons learned and celebrate a job well done!

As you can see, there are many documents that project teams prepare throughout
the life of a project. Many people use templates as a standard format for preparing those
documents. Table 3-18 lists templates used in this text for preparing the documents

TABLE 3-18 Templates by process group

Template Name Process Chapter(s) Application File Name

Group Where Software
Used

Business Case Pre- 3 Word business_case.doc

initiating
Business Case Pre- 3,4 Excel business_case_ financials.xls
Financial initiating
Analysis
Stakeholder Initiating 3, 10 Word stakeholder_register.doc
Register
Stakeholder Initiating 3, 10 Word stakeholder_strategy.doc
Management
Strategy
Kick-off Meeting Initiating 3 Word kick-off_meeting.doc
Payback Chart Initiating 4 Excel payback.xls
Weighted Initiating 4, 12 Excel wtd_decision_matrix.xls
Decision Matrix
Project Charter  Initiating 3,4, 5 Word charter.doc
Team Contract  Planning 3 Word team_contract.doc
Requirements Planning 5 Word reqs_matrix.xls
Traceability
Matrix
Scope Statement Planning 3,4, 5 Word scope_ statement.doc
Statement of Planning 12 Word statement_of work.doc
Work



TABLE 3-18 Templates by process group (continued)

Template Name Process
Group

Request for Planning

Proposal

Software Planning

Project

Management Plan

Work Planning

Breakdown

Structure

Gantt Chart Planning,
Executing

Network Diagram Planning,
Executing

Project Cost Planning

Estimate

Earned Value Monitoring

Data and Chart  and
Controlling

Quality Executing

Assurance Plan

Pareto Chart Monitoring
and
Controlling

Project Planning,

Organizational Executing

Chart

Responsibility Planning,

Assignment Executing

Matrix

Resource Planning,

Histogram Executing

Communications Planning

Management Plan

Chapter(s)

Where Software
Used

12 Word

4 Word
3,5,6 Word
3,5,6 Project
3,6 Project

7 Excel

7 Excel

8 Word

8 Excel

9 PowerPoint
9 Excel

9 Excel

10 Word

Application File Name

119

rfp_outline.doc

sw_project_mgt_plan.doc

wbs.doc

Gantt_chart.mpp

network_ diagram.mpp

cost_estimate.xls

earned_value.xls

quality_assurance_ plan.doc

pareto_chart.xls

project_org_chart.ppt

ram.xls

resource_histogram.xls

comm_plan.doc

(continued)
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TABLE 3-18 Templates by process group (continued)

Template Name Process

Project
Description
(text)

Project
Description
(Gantt chart)

Milestone Report

Change Request
Form

Progress Report

Expectations
Management
Matrix

Issue Log

Probability/
Impact Matrix

List of Prioritized
Risks

Risk Register

Group

Planning

Planning

Executing

Planning,
Monitoring
and
Controlling

Monitoring
and
Controlling

Monitoring
and
Controlling

Monitoring
and
Controlling

Planning,
Executing,
Monitoring
and
Controlling

Planning,
Executing,
Monitoring
and
Controlling

Planning,
Monitoring
and
Controlling

Chapter(s)
Where
Used

S

3,10

10

10

11

3,11

11

Application File Name
Software

Word project_desc_text.doc
Project project_desc_Gantt.mpp
Word milestone_report.doc
Word change_request.doc
Word progress_report.doc
Word expectations.doc

Word issue_log.doc

PowerPoint prob_impact_matrix.ppt

Word list_of risks.doc

Excel risk_register.xls



TABLE 3-18 Templates by process group (continued)

Template Name Process Chapter(s) Application File Name

Group Where Software 121
Used
Top 10 Risk Item Planning, 11 Excel top_10.xls
Tracking Monitoring
and
Controlling
Breakeven/ Planning 11 Excel breakeven.xls
Sensitivity
Analysis
Client Closing 3,10 Word client_acceptance.doc
Acceptance Form
Lessons-Learned Closing 3,10 Word lessons_learned_ report.doc
Report
Final Project Closing 3,10 Word final_documentation.doc
Documentation

shown in this chapter and in later chapters. It lists the template name, chapter number, pro-
cess group(s) where you normally use the template, application software used to create it,
and the file name for the template. You can download all of these files in one

compressed file from the companion Web site for this text or from the author’s Web site at
www.kathyschwalbe.com. Note that the templates were saved in Office 2003 and 2007
format to allow for easier compatibility. Feel free to modify the templates to meet your
needs.

The project management process groups—initiating, planning, executing, monitoring
and controlling, and closing—provide a useful framework for understanding project
management. They apply to most projects (information technology and non-information
technology) and, along with the project management knowledge areas, help project
managers see the big picture of managing a project in their particular organization.

The Project Management Process Groups: A Case Study



CASE WRAP-UP

Erica Bell and her team finished the Project Management Intranet Site Project on
November 4, as planned in their project charter. They did go over budget, however, but
Joe had approved Erica’s request for additional funds, primarily for purchasing external
software and customization. Like any project, they had a few challenges, but they
worked together as a team and used good project management to meet their sponsor’s
and users’ needs. They received positive initial feedback from internal consultants

and some of their clients on the new intranet site. People were asking for templates,
examples, and expert advice even before the system was ready. About a year after the
project was completed, Erica worked with a member of the Finance department to
review the benefits of the new system. The Project Management Office did lose one of
its staff members, but it did not request a replacement since the new system helped
reduce the PMO’s workload. This saved the firm about $70,000 a year for the salary
and benefits of that staff position. They also had data to show that the firm saved
more than $180,000 on contracts with clients due to the new system, while they had
projected just $160,000. The firm was breaking even with the “Ask the Expert” feature
the first year, and Erica estimated that the system provided $30,000 in additional
profits the first year by generating new business, not the $40,000 they had projected.
However, savings from the PMO staff position salary and the extra savings on
contracts more than made up for the $10,000 difference. Joe was proud of the project
team and the system they produced to help make JWD Consulting a world-class
organization.
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Chapter Summary

Project management involves a number of interlinked processes. The five project management
process groups are initiating, planning, executing, monitoring and controlling, and closing. These
processes occur at varying levels of intensity throughout each phase of a project, and specific out-
comes are produced as a result of each process. Normally the executing processes require the
most resources and time, followed by the planning processes.

Mapping the main activities of each project management process group into the nine project
management knowledge areas provides a big picture of what activities are involved in project
management.

Some organizations develop their own information technology project management methodol-
ogies, 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. Popular
methodologies like PRINCEZ2, agile methodologies, RUP, and Six Sigma include project manage-
ment processes.

The JWD Consulting case study demonstrates how one organization managed an information
technology project from its initiation through its closure. The case study provides several samples
of outputs produced for initiating (including pre-initiating), planning, executing, monitoring and con-
trolling, and closing as follows:

e Business case

e  Stakeholder register

e  Stakeholder management strategy
e Project charter

e Kick-off meeting agenda

e Team contract

e Work breakdown structure
e  Gantt chart

e List of prioritized risks

e  Milestone report

e  Progress report

e Lessons-learned report

e  Final project report

Later chapters in this text provide detailed information on creating these and other project man-
agement documents and using several of the tools and techniques described in this case study.

Quick Quiz
1. A is a series of actions directed toward a particular result.
a. goal
b. process
c. plan
d. project
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processes include coordinating people and other resources to carry out the project
plans and produce the products, services, or results of the project or phase.

Initiating

Planning

Executing

Monitoring and controlling

© 2 o T o

Closing

Which process group normally requires the most resources and time?
Initiating

Planning

Executing

Monitoring and controlling

® 2 o T p

Closing

What methodology was developed in the U.K., defines 45 separate subprocesses, and orga-
nizes these into eight process groups?

a. Six Sigma

b. RUP

c. PMBOK® Guide
d. PRINCE2

Which of the following outputs is often completed before initiating a project?
a. stakeholder register

b. business case

c. project charter

d. kick-off meeting

A work breakdown structure, project schedule, and cost estimates are outputs of the
process.

initiating

planning

executing

monitoring and controlling

© 2 0o T o

closing

Initiating involves developing a project charter, which is part of the project manage-
ment knowledge area.

a. integration

b. scope

c. communications
d. risk



8. involves measuring progress toward project objectives and taking corrective

actions.
a. Initiating
. 125
b. Planning
c. Executing
d. Monitoring and controlling
e. Closing

9. What type of report do project teams create to reflect on what went right and what went
wrong with the project?

a. lessons-learned report
b. progress report

c. final project report

d. business case

10. Many people use
ment documents.

to have a standard format for preparing various project manage-

a. methodologies

b. templates

c. project management software
d. standards

Quick Quiz Answers
1.b;2.¢;3.¢;4.d;5.b;6.b;7.a;8.d;9.a;10. b

Discussion Questions

1. Briefly describe what happens in each of the five project management process groups (initi-
ating, planning, executing, monitoring and controlling, and closing). What types of activities
are done before initiating a project?

2. Approximately how much time do good project managers spend on each process group and
why?

3. Why do organizations need to tailor project management concepts, such as those found in
the PMBOK® Guide, to create their own methodologies?

4. What are some of the key outputs of each process group?

5.  What are some of the typical challenges project teams face during each of the five process
groups?

Exercises

1. Study the WBS and Gantt charts provided in Figures 3-3 and 3-4. Enter the WBS into Project
2007, indenting tasks as shown to create the WBS hierarchy. Do not enter durations or
dependencies. Print the resulting Gantt chart. See the scope management section of Appen-
dix A for help using Project 2007.

The Project Management Process Groups: A Case Study
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Read the article by William Munroe regarding BlueCross BlueShield of Michigan’s informa-
tion technology project management methodology (available on the companion Web site for
this text under Chapter 3). Or, research another methodology, such as PRINCE2, an agile
methodology, RUP, or Six Sigma, and how organizations use it, citing at least two refer-
ences. Why do you think organizations spend time and money tailoring a methodology to
their environment? Write a two-page summary of your findings and your opinion on the
topic.

Read the “ResNet Case Study” (available from the companion Web site for this text under
Chapter 3). This real case study about Northwest Airlines’ reservation system

illustrates another application of the project management process groups. Write a three-
page paper summarizing the main outputs produced during each project process group in
this case. Also, include your opinion of whether or not Peeter Kivestu was an effective proj-
ect manager. If you prefer, find another well-documented project and summarize it
instead.

JWD Consulting wrote a business case before officially initiating the Project

Management Intranet Site project. Review the contents of this document (Table 3-2) and
find two articles describing the need to justify investing in IT projects. In addition, describe
whether you think most projects should include a business case before the project spon-
sors officially approve the project. Write a two-page paper summarizing your findings and
opinions.

Read an article about a recipient of PMI’s Project of the Year award. Past winners include
Fluor Corporation’s Fernald Closure Project, Kaiser-Hill's Rocky Flats Nuclear Plant Closing,
the Quartier International de Montréal district revitalization project, Saudi Aramco Haradh
Gas Plant, and the Winter Olympics Salt Lake Organizing Committee. Write a one-page
paper summarizing the project, focusing on how the project manager and team used good
project management practices.

Download the template files used in this text from the companion Web site or from www.
kathyschwalbe.com. Review several of them, and look at examples of how they are used

in this text. Also search the Internet for other template files. Summarize what you think about
using templates and how you think they can help project managers and their teams in a
two-page paper. Also discuss potential problems with using templates.

Companion Web Site

Visit the companion Web site for this text at www.cengage.com/mis/schwalbe to access:

* References cited in the text and additional suggested readings for each chapter
e Template files

e Lecture notes

e Interactive quizzes

* Podcasts

e Links to general project management Web sites

*  And more

See the Preface of this text for more information on accessing the companion Web site.



Key Terms

closing processes — formalizing acceptance of the project or project phase and ending it
efficiently 127

executing processes — coordinating people and other resources to carry out the project plans
and produce the products, services, or results of the project or project phase

initiating processes — defining and authorizing a project or project phase

kick-off 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 — describes how things should be done

monitoring and controlling processes — regularly measuring and monitoring progress to
ensure that the project team meets the project objectives

planning processes — devising and maintaining a workable scheme to ensure that the project
addresses the organization's needs

process — a series of actions directed toward a particular result

project management process groups — the progression of project activities from initiation to
planning, executing, monitoring and controlling, and closing

PRojects IN Controlled Environments (PRINCE2) — a project management methodology
developed in the U.K. that defines 45 separate sub-processes and organizes these into
eight process groups

Rational Unified Process (RUP) — an iterative software development process that focuses on
team productivity and delivers software best practices to all team members

Six Sigma methodologies — DMAIC (Define, Measure, Analyze, Improve, and Control) is used
to improve an existing business process and DMADV (Define, Measure, Analyze, Design,
and Verify) is used to create new product or process designs

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

standard — describes best practices for what should be done
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OPENING CASE

Nick Carson recently became project manager of a critical biotech enterprise at his
Silicon Valley company. This project involved creating the hardware and software for a
DNA-sequencing instrument used in assembling and analyzing the human genome. The
biotech project was the company’s largest endeavor, and it had tremendous potential for
future growth and revenues. Unfortunately, there were problems managing this large
project. It had been underway for three years and had already gone through three
different project managers. Nick had been the lead software developer on the project
before top management made him the project manager. The CEO told him to do whatever
it took to deliver the first version of the software for the DNA-sequencing instrument in
four months and a production version in nine months. Negotiations for a potential cor-
porate buyout with a larger company influenced top management’s sense of urgency to
complete the project.

Highly energetic and intelligent, Nick had the technical background to make the
project a success. He delved into the technical problems and found some critical flaws that
kept the DNA-sequencing instrument from working. Nevertheless, he was having difficulty
in his new role as project manager. Although Nick and his team got the product out on time,
top management was upset because Nick did not focus on managing all aspects of the proj-
ect. He never provided them with accurate schedules or detailed plans of what was
happening on the project. Instead of performing the work of project manager, Nick had
taken on the role of software integrator and troubleshooter. Nick, however, did not under-
stand top management’s problem—he delivered the product, didn’t he? Didn’t they realize
how valuable he was?

WHAT IS PROJECT INTEGRATION
MANAGEMENT?

Project integration management involves coordinating all of the other project manage-
ment knowledge areas throughout a project’s life cycle. This integration ensures that all the
elements of a project come together at the right times to complete a project successfully.
According to the PMBOK® Guide, Fourth Edition there are six main processes involved in
project integration management:

1. Dewveloping the project charter involves working with stakeholders to create the
document that formally authorizes a project—the charter.

2. Developing the project management plan involves coordinating all planning
efforts to create a consistent, coherent document—the project management
plan.

3. Directing and managing project execution involves carrying out the
project management plan by performing the activities included in it. The
outputs of this process are deliverables, work performance information,
change requests, project management plan updates, and project document
updates.

4. Monitoring and controlling project work involves overseeing activities to meet
the performance objectives of the project. The outputs of this process are



change requests, project management plan updates, and project document
updates.

5. Performing integrated change control involves identifying, evaluating, and
managing changes throughout the project life cycle. The outputs of this process
include change request status updates, project management plan updates, and
project document updates.

6. Closing the project or phase involves finalizing all activities to formally close
the project or phrase. Outputs of this process include final product, service,
or result transition and organizational process assets updates. Figure 4-1 sum-
marizes these processes and outputs, showing when they occur in a
typical project.

Initiating
Process: Develop project charter
Output: Project charter

Planning
Process: Develop project management plan
Output: Project management plan

|

Executing

Process: Direct and manage project execution

Outputs: Deliverables, work performance information, change requests,
project management plan updates, project document updates

\ 4

Monitoring and Controlling

Process: Monitor and control project work

Outputs: Change requests, project management plan updates,
project document updates

Process: Perform integrated change control

Outputs: Change request status updates, project management plan updates,
project document updates

Closing

Process: Close project or phase

Outputs: Final product, service, or result transition;
organizational process assets updates

Project Start Project Finish

FIGURE 4-1 Project integration management summary

Many people consider project integration management the key to overall project suc-
cess. Someone must take responsibility for coordinating all of the people, plans, and work
required to complete a project. Someone must focus on the big picture of the project and
steer the project team toward successful completion. Someone must make the final deci-
sions when there are conflicts among project goals or people. Someone must communicate
key project information to top management. This someone is the project manager, and the
project manager’s chief means for accomplishing all these tasks is project integration
management.

Good project integration management is critical to providing stakeholder satisfaction.
Project integration management includes interface management. Interface management

Project Integration Management
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involves identifying and managing the points of interaction between various elements of
the project. The number of interfaces can increase exponentially as the number of people
involved in a project increases. Thus, one of the most important jobs of a project manager
is to establish and maintain good communication and relationships across organizational
interfaces. The project manager must communicate well with all project stakeholders,
including customers, the project team, top management, other project managers, and
opponents of the project.

What happens when a project manager does not communicate well with all stake-
holders? In the opening case, Nick Carson seemed to ignore a key stakeholder for the
DNA-sequencing instrument project—his top management. Nick was comfortable work-
ing with other members of the project team, but he was not familiar with his new job
as project manager or the needs of the company’s top management. Nick continued
to do his old job of software developer and took on the added role of software integra-
tor. He mistakenly thought project integration management meant software integration
management and focused on the project’s technical problems. He totally ignored what
project integration management is really about—integrating the work of all of the peo-
ple involved in the project by focusing on good communication and relationship man-
agement. Recall that project management is applying knowledge, skills, tools, and
techniques to meet project requirements, while also meeting or exceeding stakeholder
needs and expectations. Nick did not take the time to find out what top management
expected from him as the project manager; he assumed that completing the project
on time and within budget was sufficient to make them happy. Yes, top management
should have made their expectations more clear, but Nick should have taken the initia-
tive to get the guidance he needed from them.

In addition to not understanding project integration management, Nick did not use
holistic or systems thinking (see Chapter 2). He burrowed into the technical details of his
particular project. He did not stop to think about what it meant to be the project manager,
how this project related to other projects in the organization, or what top management’s
expectations were of him and his team.

Project integration management must occur within the context of the entire organiza-
tion, not just within a particular project. The project manager must integrate the work of
the project with the ongoing operations of the performing organization. In the opening
case, Nick’s company was negotiating a potential buyout with a larger company. Con-
sequently, top management needed to know when the DNA-sequencing instrument would
be ready, how big the market was for the product, and if they had enough in-house staff
to continue to manage projects like this one in the future. They wanted to see a project
management plan and a schedule to help them monitor the project’s progress and show
their potential buyer what was happening. When top managers tried to talk to Nick about
these issues, Nick soon returned to discussing the technical details of the project. Even
though Nick was very bright, he had no experience or real interest in many of the business
aspects of how the company operated. Project managers must always view their projects
in the context of the changing needs of their organizations and respond to requests from
top management. Likewise, top management must keep project managers informed of
major issues that could affect their projects and strive to make processes consistent
throughout their organization.



® WHAT WENT WRONG?

The Airbus A380 megajet project was two years behind schedule in October 2006, causing
Airbus’ parent company to face an expected loss of $6.1 billion over the next four years.
Why? The project suffered from severe integration management problems, or “integration
disintegration. ... [W ]hen pre-assembled bundles containing hundreds of miles of cabin
wiring were delivered from a German factory to the assembly line in France, workers dis-
covered that the bundles, called harnesses, didn’t fit properly into the plane. Assembly slo-
wed to a near-standstill, as workers tried to pull the bundles apart and re-thread them
through the fuselage. Now Airbus will have to go back to the drawing board and redesign the
wiring system.”!

How did this lack of integration occur? At the end of 2000, just as Airbus was giving the
go-ahead to the A380 project, the company announced that it was completing the process
of transforming itself into an integrated corporation. Since its founding in 1970, Airbus had
operated as a loose consortium of aerospace companies in several countries, including
France, Germany, Britain, and Spain. The company wanted to integrate all of its operations
into one cohesive business. Unfortunately, that integration was much easier said than done
and caused major problems on the A380 project. For example, the Toulouse assembly plant
used the latest version of a sophisticated design software tool called CATIA, but the design
center at the Hamburg factory used an earlier version—a completely different system dat-
ing from the 1980s. As a result, design specs could not flow easily back and forth between
the two systems. Airbus’s top managers should have made it a priority to have all sites use
the latest software, but they didn’t, resulting in this project disaster.
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Following a standard process for managing projects can help prevent some of the typical
problems new and experienced project managers face, including communicating with and
managing stakeholders. Before organizations begin projects, however, they should go
through a formal process to decide what projects to pursue.

STRATEGIC PLANNING AND
PROJECT SELECTION

Successful leaders look at the big picture or strategic plan of the organization to determine
what types of projects will provide the most value. Some may argue that project managers
should not be involved in strategic planning and project selection because top management
is usually responsible for these types of business decisions. But successful organizations
know that project managers can provide valuable insight into the project selection

process.

Strategic Planning

Strategic planning involves determining long-term objectives by analyzing the strengths
and weaknesses of an organization, studying opportunities and threats in the business
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environment, predicting future trends, and projecting the need for new products and ser-
vices. Strategic planning provides important information to help organizations identify and
then select potential projects.

Many people are familiar with SWOT analysis—analyzing Strengths, Weaknesses,
Opportunities, and Threats—which is used to aid in strategic planning. For example, a

134 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 As experienced professionals, we have numerous contacts in 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.

Based on their SWOT analysis, the four entrepreneurs outline potential projects as
follows:

¢ 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.

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

Some people like to perform a SWOT analysis by using mind mapping, which is a tech-
nique 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
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than by just creating lists. You can create mind maps by hand, using sticky notes, using pre-
sentation software such as Microsoft PowerPoint, or by using mind mapping software.

Figure 4-2 shows a sample mind map for the SWOT analysis presented earlier. This dia-
gram was created using MindManager software by Mindjet. (You can download a free trial
of this software from www.mindjet.com or use a similar free tool called FreeMind available
at www,freemind.sourceforge.net.) Notice that this map has four main branches represent- 135
ing 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 con-
tacts you have. This mind map includes branches for project ideas related to different cate-
gories, with text markers used to identify the project names. From this visual example,
you can see that there are no project ideas identified to address strengths or threats, so
these areas should be discussed further.

Hire outside accountant
[t Accecelan | ={ Mo socounting/nance sxparience

Numerous contacts
Develop marketing plan

Project Wariaang pan - = { Strorg sales and interparsonal skills |
- =1 Ko clear marketing strategy =4 T8 Weaknessas ol Sin ths =
| e bl g Strorg technicalisoftware shills
| Litthe money - \
- Good sample projects
Hire somecns }nbudﬂ siln
Srogect Wets uam D, WY NN
o e =4 No Web aite {
l SWOT Analysis
Devalop popossl
[ Currant chont wants us to bid on project =) (ot Preens]
Lots of competition | f .
/ 949 riuniies = indusiry confinues 1o
Severnl more establshed competiors |+=1 @ Threats | Ogpoi grow

Promaole comparry at conferences

High risk business — | [Prnlect: Comference promations.

| Two major

FIGURE 4-2 Mind map of a SWOT analysis to help identify potential projects

Identifying Potential Projects

The first step in project management is deciding what projects to do in the first place.
Therefore, project initiation starts with identifying potential projects, using realistic
methods to select which projects to work on, and then formalizing their initiation by
issuing some sort of project charter.

In addition to using a SWOT analysis, organizations often follow a detailed process for
project selection. Figure 4-3 shows a four-stage planning process for selecting information
technology projects. Note the hierarchical structure of this model and the results produced
from each stage. The first step in this process, starting at the top of the hierarchys, is to tie
the information technology strategic plan to the organization’s overall strategic plan. It is
very important to have managers from outside the information technology department
assist in the information technology planning process, as they can help information technol-
ogy personnel understand organizational strategies and identify the business areas that
support them.

After identifying strategic goals, the next step in the planning process for selecting infor-
mation technology projects is to perform a business area analysis. This analysis outlines
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Information Technology Results Produced
Planning Stages

_ Tie information technology strategy
Information\ —— to mission and vision of organization.
Technology Identify key business areas.
Strategy Planning
Document key business
Business Area Analysis \ —> processes that could benefit
from information technology.

] ) Define potential projects.
Project Planning — Define project scope,
benefits, and constraints.

Select information
— technology projects.
Assign resources.

Resource Allocation

FIGURE 4-3 Planning process for selecting information technology projects

business processes that are central to achieving strategic goals and helps determine which
ones could most benefit from information technology. The next step is to start defining
potential information technology projects, their scope, benefits, and constraints. The last
step in the planning process for selecting information technology projects is choosing which
projects to do and assigning resources for working on them.

Aligning Information Technology with Business Strategy

Aligning IT projects with business strategy is consistently the top concern for CIOs. It is
often difficult to educate line managers on technology’s possibilities and limitations and
keep IT professionals in tune with changing business needs. Most organizations face thou-
sands of problems and opportunities for improvement. Therefore, an organization’s strategic
plan should guide the information technology project selection process. Recall from
Chapter 2’s Best Practice feature that IT governance is also important in ensuring that IT
supports business goals. IT governance helps organizations maximize their investments in
IT and address IT-related risks and opportunities.

An organization must develop a strategy for using information technology to define how
it will support the organization’s objectives. This information technology strategy must align
with the organization’s strategic plans and strategy. In fact, research shows that supporting
explicit business objectives is the number one reason cited for why organizations invest in
information technology projects. Other top criteria for investing in information technology
projects include supporting implicit business objectives and providing financial incentives,
such as a good internal rate of return (IRR) or net present value (NPV).? You will learn more
about these financial criteria later in this section.

Information systems can be and often are central to business strategy. Author Michael
Porter, who developed the concept of the strategic value of competitive advantage, has



written several books and articles on strategic planning and competition. He and many other
experts have emphasized the importance of using information technology to support strategic
plans and provide a competitive advantage. Many information systems are classified as “stra-
tegic” because they directly support key business strategies. For example, information sys-
tems can help an organization support a strategy of being a low-cost producer. As one of the
largest retailers in the United States, Wal-Mart’s inventory control system is a classic example
of such a system. Information systems can support a strategy of providing specialized pro-
ducts or services that set a company apart from others in the industry. Consider the classic
example of Federal Express’s introduction of online package tracking systems. They were the
first company to provide this type of service, which gave them a competitive advantage until
others developed similar systems. Information systems can also support a strategy of selling
to a particular market or occupying a specific product niche. Owens-Corning developed a
strategic information system that boosted the sales of its home-insulation products by provid-
ing its customers with a system for evaluating the energy efficiency of building designs.

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 New Product
Development Institute in Ontario, Canada, only one in seven product concepts comes to
fruition. Why is it that some companies such as Procter & Gamble, Johnson & Johnson,
Hewlett-Packard, and Sony are consistently successful in NPD? Because they use a disci-
plined, systematic approach to NPD projects based on best practices. Four important forces
behind NPD success include the following:

1. A product innovation and technology strategy for the business

2. Resource commitment and focusing on the right projects, or solid portfolio
management

3. An effective, flexible and streamlined idea-to-launch process

4. The right climate and culture for innovation, true cross-functional teams, and senior
management commitment to NPD

Cooper’s study compared companies that were the best at performing NPD with those
that were the worst. For example, 65.5 percent of companies performing the best at NPD
align projects with business strategy. However, within the group of companies performing
the worst at NPD, only 46 percent align projects with business strategy. Even more telling
is that 65.5 percent of best performing NPD companies have their resource breakdown
aligned to business strategy while only 8 percent 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 is a measurable action that produces results. Best per-
forming NPD companies are also more customer-focused in identifying new product ideas.
Sixty-nine percent of them identify customer needs and problems based on customer input,
while only 15 percent of worst performing companies do. Also, 80 percent of best perform-
ing companies have an identifiable NPD project manager compared to only 50 percent of
worst performing companies.” These best practices apply to all projects: align projects and
resources with business strategy, focus on customer needs when identifying potential pro-
jects, and assign project managers to lead the projects.
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Methods for Selecting Projects

Organizations identify many potential projects as part of their strategic planning processes,
and they often rely on experienced project managers to help them make project selection
decisions. However, organizations need to narrow down the list of potential projects to those
projects that will be of most benefit. Selecting projects is not an exact science, but it is a
necessary part of project management. Many methods exist for selecting from among possi-
ble projects. Five common techniques are:

e Focusing on broad organizational needs

e (ategorizing information technology projects

e Performing net present value or other financial analyses
e  Using a weighted scoring model

e Implementing a balanced scorecard

In practice, organizations usually use a combination of these approaches to select pro-
jects. 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.

Focusing on Broad Organizational Needs

Top managers must focus on meeting their organization’s many needs when deciding what pro-
jects to undertake, when to undertake them, and to what level. Projects that address broad
organizational needs are much more likely to be successful because they will be important to
the organization. For example, a broad organizational need might be to improve safety,
increase morale, provide better communications, or improve customer service. However, it is
often difficult to provide a strong justification for many information technology projects related
to these broad organizational needs. For example, it is often impossible to estimate the finan-
cial value of such projects, but everyone agrees that they do have a high value. As the old prov-
erb says, “It is better to measure gold roughly than to count pennies precisely.”

One method for selecting projects based on broad organizational needs is to determine
whether they first 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 desire
and the capacity to provide adequate funds to perform the project? Is there a strong will
to make the project succeed? For example, many visionary 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 project should be continued,
redefined, or terminated.

Categorizing Information Technology Projects

Another method for selecting projects is based on various categorizations, such as the
impetus for the project, the time window for the project, and the general priority for the
project. The impetus for a project is often to respond to a problem, an opportunity, or a
directive.

e Problems are undesirable situations that prevent an organization from achiev-
ing its goals. These problems can be current or anticipated. For example, users
of an information system may be having trouble logging onto the system or



getting information in a timely manner because the system has reached its
capacity. In response, the company could initiate a project to enhance the cur-
rent system by adding more access lines or upgrading the hardware with a fas-
ter processor, more memory, or more storage space.

e Opportunities are chances to improve the organization. For example, the proj-
ect described in the opening case involves creating a new product that can
make or break the entire company.

e Directives are new requirements imposed by management, government, or
some external influence. For example, many projects involving medical tech-
nologies must meet rigorous government requirements.

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 their business. Many problems and
directives must be resolved quickly, but managers must also apply systems thinking and
seek opportunities for improving the organization through information technology
projects.

Another categorization for information technology projects is based on the time it will
take to complete a project or the date by which it must be done. For example, some poten-
tial projects must be finished within a specific time window. If they cannot be finished by
this set date, they are no longer valid projects. Some projects can be completed very
quickly—within a few weeks, days, or even minutes. Many organizations have an end user
support function to handle very small projects that can be completed quickly. Even though
many information technology projects can be completed quickly, it is still important to
prioritize them.

Organizations can also prioritize information technology projects as being high-, medi-
um-, or low-priority based on the current business environment. For example, if it is 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 low- or medium-priority project could be finished in less time. Usually there are many
more potential information technology projects than an organization can undertake at any
one time, so it is very important to work on the most important ones first.

Performing Net Present Value Analysis, Return on Investment, and Payback Analysis

Financial considerations are often an important aspect of the project selection process, espe-
cially 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. (See Chapter 3 for a sample busi-
ness case.) Three primary methods for determining the projected financial value of projects
include net present value analysis, return on investment, and payback analysis. Because proj-
ect managers often deal with business executives, they must understand how to speak their
language, which often boils down to these important financial concepts.

Net Present Value Analysis

Everyone knows that a dollar earned today is worth more than a dollar earned five years
from now. Net present value (NPV) analysis is a method of calculating the expected net
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monetary gain or loss from a project by discounting all expected future cash inflows and
outflows to the present point in time. An organization should consider only projects with a
positive NPV if financial value is a key criterion for project selection. This is because a posi-
tive NPV means the return from a project exceeds the cost of capital—the return available
by investing the capital elsewhere. Projects with higher NPVs are preferred to projects with
lower NPVs, if all other factors are equal.

Figure 4-4 illustrates this concept for two different projects. Note that this example starts
discounting right away in Year 1 and uses a 10 percent discount rate. You can use the NPV
function in Microsoft Excel to calculate the NPV quickly. Detailed steps on performing this cal-
culation manually are provided later in this section. Note that Figure 4-4 lists the projected
benefits first, followed by the costs, and then the calculated cash flow amount. Note 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. Project 1 has a negative cash flow of 85,000 in the first year, while Proj-
ect 2 has a negative cash flow of only $1,000 in the first year. Although both projects have the
same total cash flows without discounting, these cash flows are not of comparable financial val-
ue. Project 2’s NPV of 83,201 is better than Project 1’'s NPV of $2,316. NPV analysis, therefore,
is a method for making equal comparisons between cash flows for multi-year projects.

There are some items to consider when calculating NPV. Some organizations refer to the
investment years 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 proce-
dures; it’s simply a matter of preference for the organization. The discount rate can also vary,
often based on the prime rate and other economic considerations. Financial experts in your
organization can 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

A B C D E F G
1 Discount rate 10%
2
3 |[PROJECT 1| YEAR 1 | YEAR 2 | YEAR3 YEAR4 | YEARS5 | TOTAL
4 |Benefits $0 | $2,000 $3,000 $4,000 $5,000 | $14,000
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 INev——>$2,316
8 Formula =npv(b1,b6:f6) Note that totals are
9 equal, but NPVs are
not because of the
10 |PROJECT 2| YEAR 1| YEAR 2 | YEAR 3 | YEAR4 | YEAR 5 | TOTAL e valus of money
11  Benefits $1,000 | $2,000 $4,000 $4,000 $4,000 | $15,000
12 |Costs $2,000 | $2,000 $2,000 $2,000 $2,000 | $10,000
13 |Cash flow ($1,000) $0 | $2,000 | $2,000 | $2,000 | $5,000
14 NPV ——— $3,201
15 Formula =npv(b1,b13:f13)
16
17

FIGURE 4-4 Net present value example



instead of positive numbers, and you can list costs first and then benefits. For example,
Figure 4-5 shows the financial calculations JWD Consulting provided in the business case for
the Project Management Intranet Site Project described in Chapter 3. Note that the discount
rate is 8 percent, 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 num-
bers. The NPV and other calculations are the same; only the format is different. A project
manager must be sure to check with his or her organization to find out its guidelines for when
discounting starts, what discount rate to use, and what format the organization prefers.

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, JWD Consulting assumed the project would
produce a system in about six months that would be used for three years, so
costs are included in Year O, when the system is 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 flow. It is also called the capitalization rate or opportunity cost of
capital. In Figure 4-4, the discount rate is 10 percent per year, and in Figure 4-5,
the discount rate is 8 percent per year.

3. Calculate 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 4-4 shows the formula that Microsoft Excel uses: =npv(discount rate,
range of cash flows), where the discount rate is in cell B1 and the range of cash
flows for Project 1 are in cells B6 through F6. (See Chapter 7, Project Cost Man-
agement, for more information on cash flow and other cost-related terms.) To
use the NPV function, there must be a row in the spreadsheet (or column,

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

0 1 2 3| Total
Costs 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 4-5 JWD Consulting net present value example
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depending 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 $2316 for Project 1 and 83201 for Project 2. Since both projects have
positive NPVs, they are both good candidates for selection. However, since Proj-
ect 2 has a higher NPV than Project 1 (38 percent higher), it would be the bet-
ter choice. If the two numbers are close, then other methods should be used

to help decide which project to select.

The mathematical formula for calculating NPV is:

NPV = 3 A/ +1)"
t=0..n

where t equals the year of the cash flow, n is the last year of the cash flow, A is the amount
of cash flow each year, and r is the discount rate. If you cannot enter the data into spread-
sheet 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 percent, and ¢ is the year.
For example, the discount factors used in Figure 4-5 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)” = .79

After determining the discount factor each year, multiply the costs and benefits each
year by the appropriate discount factor. For example, in Figure 4-5, the discounted cost for
Year 1 is $40,000 * .93 = 837,200. Next, sum all of the discounted costs and benefits each
year to get a total. For example, the total discounted costs in Figure 4-5 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 8100 today and next year it is worth $110, your ROl is
(8110 - 100)/100 or 0.10 (10 percent). Note that the ROI is always a percentage. It can be
positive or negative. It is best to consider discounted costs and benefits for multi-year pro-
jects when calculating ROI. Figure 4-5 shows an ROI of 112 percent. You calculate this num-
ber 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 percent is outstanding. Many organiza-
tions 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 percent 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 func-
tion 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 4-4, you could set cell b7 to
zero while changing cell b1 to find that the IRR for Project 1 is 27 percent.

Many organizations use ROI in the project selection process. In a recent Information
Week study, more than 82 percent of IT decisions required an ROI analysis.S

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. Pay-
back occurs when the net cumulative benefits equals the net cumulative costs, or when the
net cumulative benefits minus costs equals zero. Figure 4-6 shows how to find the payback
period. The cumulative benefits minus costs for Year 0 are ($140,000). Adding that number

Payback

600,000

500,000 /i
400,000
Payback /./
$ 300,000 AN
\ ———————— )¢
200,000 ————— AT -@--
el
100,000

Year

- - - cumulative costs —— cumulative benefits

FIGURE 4-6 Charting the payback period
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to the discounted benefits minus costs for Year 1 results in $8,800. Since that number is
positive, the payback occurs in Year 1.

Creating a chart helps illustrate more precisely when the payback period occurs.
Figure 4-6 charts the cumulative discounted costs and cumulative discounted benefits
each year using the numbers from Figure 4-5. Note that the lines cross right around
Year 1. This is the point where the cumulative discounted benefits equal the cumulative
discounted costs, so that the cumulative discounted benefits minus costs are zero.
Beyond this point, discounted benefits exceed discounted costs and the project is show-
ing a profit. Since this project started in Year 0, a payback in Year 1 actually means the
project reached payback in its second year. The cumulative discounted benefits and
costs are equal to zero where the lines cross. An early payback period, such as in the
first or second year, is normally considered very good.

Many organizations have certain recommendations for the length of the payback period
of an investment. They might require all information technology projects to have a payback
period of less than two years or even one year, regardless of the estimated NPV or ROI. Dan
Hoover, vice president and area director at Ciber Inc., an international systems integration con-
sultancy, suggests that organizations, especially small firms, should focus on payback period
when making IT investment decisions. “If your costs are recovered in the first year,” Hoover
says, “the project is worthy of serious consideration, especially if the benefits are high. If the
payback period is more than a year, it may be best to look elsewhere.”® However, organizations
must also consider long-range goals when making technology investments. Many crucial pro-
jects cannot achieve a payback so quickly or be completed in such a short time period.

To aid in project selection, it is important for project managers to understand the orga-
nization’s financial expectations for projects. It is also important for top management to
understand the limitations of financial estimates, particularly for information technology
projects. For example, it is very difficult to develop good estimates of projected costs and
benefits for information technology projects. You will learn more about estimating costs and
benefits in Chapter 7, Project Cost Management.

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 can include factors such as meeting broad organiza-
tional needs; addressing problems, opportunities, or directives; the amount of time it will
take to complete the project; the overall priority of the project; and projected financial per-
formance 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 groupware to exchange ideas can aid in
developing these criteria. Some possible criteria for information technology projects include:

e Supports key business objectives

e Has strong internal sponsor

e [as strong customer support

e Uses realistic level of technology

e (Can be implemented in one year or less

e Provides positive NPV

e Has low risk in meeting scope, time, and cost goals



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 criteri-
on or how important each criterion is. You can assign weights based on percentages, and the
sum of all of the criteria’s weights must total 100 percent. You then assign numerical scores
to each criterion (e.g. 0 to 100) for each project. The scores indicate how much each project
meets each criterion. At this point, you can use a spreadsheet application to create a matrix 145
of projects, criteria, weights, and scores. Figure 4-7 provides an example of a weighted scor-
ing model to evaluate four different projects. After assigning weights for the criteria and
scores for each project, you calculate a weighted score for each project by multiplying the
weight for each criterion by its score and adding the resulting values.

For example, you calculate the weighted score for Project 1 in Figure 4-7 as:

25% % 90 + 15% * 70 + 15% * 50 + 10% * 25 4+ 5% * 20 + 20% * 50 + 10% * 20 = 56

Note that in this example, Project 2 would be the obvious choice for selection
because it has the highest weighted score. Creating a bar chart to graph the weighted

A B C D E F
1 | Criteria Weight | Project 1| Project 2 | Project 3 | Project 4
2 | Supports key business objectives 25% 90 90 50 20
3 | Has strong internal sponsor 15% 70 90 50 20
4 | Has strong customer support 15% 50 90 50 20
5 | Uses realistic level of technology 10% 25 90 50 70
6 | Can be implemented in one year or less 5% 20 20 50 90
7 | Provides positive NPV 20% 50 70 50 50
8 | Has low risk in meeting scope, time, and cost goals 10% 20 50 50 90
9 | Weighted Project Scores 100% 56 78.5 50 41.5
10
11
12 Weighted Score by Project
13 e | |
14 Project 4 |
15 i
16
17 Project 3 |
18 7]
19 Project 2 |
20 .
;; Project 1 |
- : | | !
o4 0 20 40 60 80 100
25
26

FIGURE 4-7 Sample weighted scoring model for project selection
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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 for-
mulas, 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 capa-
bility 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.

Teachers often use a weighted scoring model 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 is worth
10 percent of the grade, Homework Two is worth 20 percent of the grade, Test One is worth
20 percent of the grade, and Test Two is worth 50 percent of the grade. Students would want
to do well on each of these items, but they should focus on performing well on Test Two
since it is 50 percent of the grade.

You can also establish weights by assigning points. For example, a project might receive
10 points if it definitely supports key business objectives, 5 points if it somewhat supports
them, and O 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 hav-
ing 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 really should not consider a project
if it does not score at least 50 out of 100 on every criterion. You can build this type of
threshold into the weighted scoring model to reject projects that do not meet these mini-
mum standards. As you can see, weighted scoring models can aid in project selection
decisions.

Implementing a Balanced Scorecard

Drs. Robert Kaplan and David Norton developed another approach to help select and man-
age 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.
Using a balanced scorecard involves several detailed steps. You can learn more about how
balanced scorecards work from the Balanced Scorecard Institute (www.balancedscorecard.
org) or other sources. Although this concept can work within an information technology
department specifically, it is best to implement a balanced scorecard throughout an organi-
zation because it helps foster alignment between business and information technology.” The
Balanced Scorecard Institute’s Web 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. Its strategy focuses on four perspectives: customer, financial,
internal, and growth and learning. Figure 4-8 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.



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

Goals
- 1 _| CUSTOMER PERSPECTIVE 147
V|S|on. e Fully satisfy customer ) ® Improve client/customer satisfadtio
requirements and aggressively
Best Value to our resolve problems to deliver
best value services
customers « Use performance metrics to FINANCIAL PERSPECTIVE
| drive best business practices | e Reduce cost to the client/customer
o World-class provider of/ / and achieve high quality results o Expand the|use of competitive
igri?cceesand accounting o Optimize the mix of our military, BHENN

civilian, and contractor

workforce
. } . =5
H#as;i?é“gg%aetrwe N e Establish consultative —| [INTERNAL PERSPECTIVE
\\ relationships with leaders | | o Improve and leverage quality
e Deliver business intelligence to e Encourage innovation
e One Organization, One enable better decisions o Deliver system solution
Identity N

\ ® Ensure everyone is working

N towards the same vision and can -
o Emol £ choi connect what they're doing to GROWTH & LEARNING
mployer of choice, . make that vision a reality PERSPECTIV

providing a progressive
and professional work |y e Embrace continuous learning for LI )= smploree comprterce
environment \ our workforce tL:) :nsure cri?ical ® Increase employee satisfication

N high quality skill sets ' e Enhance ability to recruit and retain

. DFAS talent
e Develop the next generation of . .
DFAS leadership o Develop climate|for action

FIGURE 4-8 Balanced scorecard example

Defense Finance and Accounting Service, “DFAS Strategic Plan,” Nov 2001
(http:/balancedscorecard.org/Portals/0/PDF/DFAS-strategic-plan.pdf ), p. 13.

As you can see, organizations can use many approaches to select projects. Many project
managers have some say in which projects their organization select for implementation.
Even if they do not, they need to understand the motives and overall business strategies for
the projects they are managing. Project managers and team members are often called upon
to explain the importance of their projects, and understanding many of these project selec-
tion methods can help them represent the project effectively.

Developing a Project Charter

After top management decides on 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 for-
mally recognizes the existence of a project and provides direction on the project’s objectives
and management. It authorizes the project manager to use organizational resources to com-
plete the project. Ideally, the project manager will provide a major role in developing the
project charter. Instead of project charters, some organizations initiate projects using a
simple letter of agreement, while others use much longer documents or formal contracts.
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Key project stakeholders should sign a project charter to acknowledge agreement on the
need for and intent of the project. A project charter is a key output of the initiation process,
as described in Chapter 3.

The PMBOK® Guide, Fourth Edition lists inputs, tools and techniques, and outputs of
the seven project integration management processes. For example, inputs that are helpful
in developing a project charter include the following:

e A project statement of work: A statement of work is a document that describes
the products or services to be created by the project team. It usually includes
a description of the business need for the project, a summary of the require-
ments and characteristics of the products or services, and organizational infor-
mation, such as appropriate parts of the strategic plan, showing the alignment
of the project with strategic goals.

e A business case: As explained in Chapter 3, many projects require a business
case to justify their investment. Information in the business case, such as the
project objective, high-level requirements, and time and cost goals are included
in the project charter.

e A contract: If you are working on a project under contract for an external cus-
tomer, the contract should include much of the information needed for creating
a good project charter. Some people might use a contract in place of a charter;
however, many contracts are difficult to read and can often change, so it is still
a good idea to create a project charter.

e Enterprise environmental factors: These factors include relevant government
or industry standards, the organization’s infrastructure, and marketplace condi-
tions. Managers should review these factors when developing a project charter.

e Organizational process assets: Organizational process assets include formal
and informal plans, policies, procedures, guidelines, information systems,
financial systems, management systems, lessons learned, and historical infor-
mation that can be used to influence a project’s success.

The main tool and technique for developing a project charter is expert judgment.
Experts from within as well as outside the organization should be consulted when creating
a project charter to make sure it is useful and realistic.

The only output of the process to develop a project charter is a project charter.
Although the format of project charters can vary tremendously, they should include at least
the following basic information:

e The project’s title and date of authorization

e The project manager’s name and contact information

e A summary schedule, 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 budget or reference to budgetary documents

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

®  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 refer to related documents, such as a communications
management plan, as available
e A roles and responsibilities matrix
e 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 149

Unfortunately, many internal projects, like the one in the opening case of this chapter,
do not have project charters. They often have a budget and general guidelines, but no
formal, signed documentation. If Nick had a project charter to refer to—especially if it
included information on the approach for managing the project—top management would
have received the business information they needed, and managing the project might have
been easier. Project charters are usually not difficult to write. What is difficult is getting peo-
ple with the proper knowledge and authority to write and sign the project charters.

Top management should have reviewed the charter with Nick, since he was the project
manager. In their initial meeting, they should have discussed roles and responsibilities, as
well as their expectations of how Nick should work with them. If there is no project charter,
the project manager should work with key stakeholders, including top management, to
create one. Table 4-1 shows a possible charter that Nick could have created for completing
the DNA-sequencing instrument project.

Many projects fail because of unclear requirements and expectations, so starting with
a project charter makes a lot of 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. Note that the sample project charter in Table 4-1 includes several
items under the Approach section to help Nick in managing the project and the sponsor in
overseeing it. To help Nick transition to the role of project manager, the charter said that
they would hire a technical replacement and part-time assistant for Nick as soon as possible.
To help Ahmed, the project sponsor, feel more comfortable with how the project was being
managed, there were items included to ensure proper planning and communications. Recall
from Chapter 2 that executive support contributes the most to successful information tech-
nology projects. Since Nick was the fourth project manager on this project, top management
at his company obviously had some problems choosing and working with project managers.

TABLE 4-1  Project charter for the DNA-sequencing instrument completion project

Project Title: DNA-Sequencing Instrument Completion Project
Date of Authorization: February 1
Project Start Date: February 1 Projected Finish Date: November 1

Key Schedule Milestones:
e Complete first version of the software by June 1

e Complete production version of the software by November 1

Budget Information: The firm has allocated $1.5 million for this project, and more funds
are available if needed. The majority of costs for this project will be internal labor. All
hardware will be outsourced.
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TABLE 4-1 Project charter for the DNA-sequencing instrument completion project (cont)
Project Manager: Nick Carson, (650) 949-0707, ncarson@dnaconsulting.com

Project Objectives: The DNA-sequencing instrument project has been underway for
three years. It is a crucial project for our company. This is the first charter for the proj-
ect, and the objective is to complete the first version of the software for the instrument
in four months and a production version in nine months.

Main Project Success Criteria: The software must meet all written specifications, be thor-
oughly tested, and be completed on time. The CEO will formally approve the project with
advice from other key stakeholders.

Approach:

e Hire a technical replacement for Nick Carson and a part-time assistant as soon as
possible.

e Within one month, develop a clear work breakdown structure, scope statement, and
Gantt chart detailing the work required to complete the DNA sequencing instrument.

e Purchase all required hardware upgrades within two months.

Hold weekly progress review meetings with the core project team and the sponsor.

Conduct thorough software testing per the approved test plans.

‘ROLES AND RESPONSIBILITIES

Name Role Position Contact Information

Ahmed Abrams Sponsor CEO aabrams@dnaconsulting.com

Nick Carson Project Manager Manager ncarson@dnaconsulting.com

Susan Johnson Team Member DNA expert sjohnson@dnaconsulting.com

Renyong Chi Team Member Testing rchi@dnaconsulting.com
expert

Erik Haus Team Member Programmer ehaus@dnaconsulting.com

Bill Strom Team Member Programmer bstrom@dnaconsulting.com

Maggie Elliot Team Member Programmer melliot@dnaconsulting.com

Sign-off: (Signatures of all the above stakeholders)

Ufumed (brams Nick Carsen
Susan Jofinsen Renyong Chi
Enif Faws RBill Strom
Waoaie Ebliat

Comments: (Handwritten or typed comments from above stakeholders, if applicable)
“J want to. be heavily involued in this project. It is crucial te eur company’s success, and J expect evenyone to help make
it succeed.” —Uhmed Wbrnams

“The software test plans are complete and well documented. If anyone has questions,
do not hesitate to contact me.” —Renyong Chi



Taking the time to discuss, develop, and sign off on a simple project charter could have
prevented several problems in this case.

After creating a project charter, the next step in project integration management is
preparing a project management plan.
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DEVELOPING A PROJECT
MANAGEMENT PLAN

To coordinate and integrate information across project management knowledge areas and
across the organization, there must be a good project management plan. A project manage-
ment plan is a document used to coordinate all project planning documents and help guide
a project’s execution and control. Plans created in the other knowledge areas are considered
subsidiary parts of the overall project management plan. Project management plans also
document project planning assumptions and decisions regarding choices, facilitate commu-
nication among stakeholders, define the content, extent, and timing of key management
reviews, and provide a baseline for progress measurement and project control. Project
management plans should be dynamic, flexible, and subject to change when the environ-
ment or project changes. These plans should greatly assist the project manager in leading
the project team and assessing project status.

To create and assemble a good project management plan, the project manager must
practice the art of project integration management, since information is required from all
of the project management knowledge areas. Working with the project team and other
stakeholders to create a project management plan will help the project manager guide the
project’s execution and understand the overall project. The main inputs for developing a
project management plan include the project charter, outputs from planning processes,
enterprise environment factors, and organizational process assets. The main tool and
technique is expert judgment, and the output is a project management plan.

Project Management Plan Contents

Just as projects are unique, so are project management plans. A small project involving a
few people over a couple of months might have a project management plan consisting of
only a project charter, scope statement, and Gantt chart. A large project involving a hun-
dred people over three years would have a much more detailed project management plan.
It is important to tailor project management plans to fit the needs of specific projects. The
project management plans should guide the work, so they should be only as detailed as
needed for each project.

There are, however, common elements to most project management plans. Parts of a
project management plan include an introduction or overview of the project, a description
of how the project is organized, the management and technical processes used on the proj-
ect, and sections describing the work to be performed, the schedule, and the budget.

The introduction or overview of the project should include, as a minimum, the following
information:

e The project name: Every project should have a unique name. Unique names
help distinguish each project and avoid confusion among related projects.
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A brief description of the project and the need it addresses: This description
should clearly outline the goals of the project and reason for the project. It
should be written in layperson’s terms, avoid technical jargon, and include a
rough time and cost estimate.

The sponsor’s name: Every project needs a sponsor. Include the name, title,
and contact information of the sponsor in the introduction.

The names of the project manager and key team members: The project manager
should always be the contact for project information. Depending on the size and
nature of the project, names of key team members may also be included.
Deliverables of the project: This section should briefly list and describe the pro-
ducts that will be produced as part of the project. Software packages, pieces

of hardware, technical reports, and training materials are examples of
deliverables.

A list of important reference materials: Many projects have a history pre-
ceding them. Listing important documents or meetings related to a project
helps project stakeholders understand that history. This section should ref-
erence the plans produced for other knowledge areas. (Recall from

Chapter 3 that every single knowledge area includes some planning
processes.) Therefore, the project management plan should reference and
summarize important parts of the scope management, schedule manage-
ment, cost management, quality management, human resource
management, communications management, risk management, and procure-
ment management plans.

A list of definitions and acronyms, if appropriate: Many projects, especially
information technology projects, involve terminology unique to a particular
industry or technology. Providing a list of definitions and acronyms will help
avoid confusion.

The description of how the project is organized should include the following

information:

Organigational charts: In addition to an organizational chart for the
company sponsoring the project and for the customer’s company (if it is

an external customer), there should be a project organizational chart to
show the lines of authority, responsibilities, and communication for the
project. For example, the Manhattan Project introduced in Chapter 1

had a very detailed organizational chart to show all the people working on
the project.

Project responsibilities: This section of the project plan should describe the
major project functions and activities and identify those individuals who are
responsible for them. A responsibility assignment matrix (described in
Chapter 9) is a tool often used for displaying this information.

Other organisational or process-related information: Depending on the nature
of the project, there may be a need to document major processes followed on
the project. For example, if the project involves releasing a major software
upgrade, it might help everyone involved in the project to see a diagram or
timeline of the major steps involved in this process.



The section of the project management plan describing management and technical
approaches should include the following information:

*  Management objectives: It is important to understand top management’s view
of the project, what the priorities are for the project, and any major assump-
tions or constraints.

e Project controls: This section describes how to monitor project progress and
handle changes. Will there be monthly status reviews and quarterly progress
reviews? Will there be specific forms or charts to monitor progress® Will the
project use earned value management (described in Chapter 7) to assess and
track performance? What is the process for change control? What level of man-
agement is required to approve different types of changes? (You will learn more
about change control later in this chapter.)

¢  Risk management: This section briefly addresses how the project team will
identify, manage, and control risks. It should refer to the risk management
plan, if one is required for the project.

e Project staffing: This section describes the number and types of people
required for the project. It should refer to the human resource plan, if one is
required for the project.

e Technical processes: This section describes specific methodologies a project
might use and explains how to document information. For example, many
information technology projects follow specific software development method-
ologies or use particular Computer Aided Software Engineering (CASE) tools.
Many companies or customers also have specific formats for technical docu-
mentation. It is important to clarify these technical processes in the project
management plan.
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The next section of the project management plan should describe the work to perform
and reference the scope management plan. It should summarize the following:

*  Major work packages: A project manager usually organizes the project work
into several work packages using a work breakdown structure (WBS), and pro-
duces a scope statement to describe the work in more detail. This section
should briefly summarize the main work packages for the project and refer to
appropriate sections of the scope management plan.

e Key deliverables: This section lists and describes the key products produced
as part of the project. It should also describe the quality expectations for the
product deliverables.

e Other work-related information: This section highlights key information
related to the work performed on the project. For example, it might list
specific hardware or software to use on the project or certain specifications
to follow. It should document major assumptions made in defining the
project work.

The project schedule information section should include the following:

e Summary schedule: It is helpful to see a one-page summary of the overall
project schedule. Depending on the size and complexity of the project, the
summary schedule might list only key deliverables and their planned

Project Integration Management



154

Chapter 4

completion dates. For smaller projects, it might include all of the work and
associated dates for the entire project in a Gantt chart. For example, the Gantt
chart and milestone schedule provided in Chapter 3 for JWD Consulting were
fairly short and simple.

®  Detailed schedule: This section provides information on the project
schedule that is more detailed. It should reference the schedule management
plan and discuss dependencies among project activities that could affect the
project schedule. For example, it might explain that a major part of the work
cannot start until an external agency provides funding. A network diagram can
show these dependencies (see Chapter 6, Project Time Management).

e Other schedule-related information: Many assumptions are often made in
preparing project schedules. This section should document major assumptions
and highlight other important information related to the project schedule.

The budget section of the project management plan should include the following;

e Summary budget: The summary budget includes the total estimate of the over-
all project’s budget. It could also include the budget estimate for each month
or year by certain budget categories. It is important to provide some explana-
tion of what these numbers mean. For example, is the total budget estimate a
firm number that cannot change, or is it a rough estimate based on projected
costs over the next three years?

e Detailed budget: This section summarizes what is in the cost management
plan and includes more detailed budget information. For example, what are the
fixed and recurring cost estimates for the project each year? What are the pro-
jected financial benefits of the project? What types of people are needed to do the
work, and how are the labor costs calculated? (See Chapter 7, Project Cost
Management, for more information on creating cost estimates and budgets.)

e Other budget-related information: This section documents major assumptions
and highlights other important information related to financial aspects of the
project.

Using Guidelines to Create Project Management Plans

Many organizations use guidelines to create project management plans. Microsoft Project
2007 and other project management software packages come with several template files to
use as guidelines. However, do not confuse a project management plan with a Gantt chart.
The project management plan is much more than a Gantt chart, as described earlier.

Many government agencies also provide guidelines for creating project management
plans. For example, the U.S. Department of Defense (DOD) Standard 2167, Software Devel-
opment Plan, describes the format for contractors to use in creating a plan for software
development for DOD projects. The Institute of Electrical and Electronics Engineers (IEEE)
Standard 1058-1998 describes the contents of a Software Project Management Plan (SPMP).
Table 4-2 provides some of the categories for the IEEE SPMP. Companies working on soft-
ware development projects for the Department of Defense must follow this or a similar
standard.

In many private organizations, specific documentation standards are not as rigorous;
however, there are usually guidelines for developing project management plans. It is good



TABLE 4-2 Sample contents for a software project management plan (SPMP)

Major section headings Section topics

Overview Purpose, scope, and objectives; assumptions and
constraints; project deliverables; schedule and budget 155
summary; evolution of the plan

Project Organization External interfaces; internal structure; roles and
responsibilities
Managerial Process Plan Start-up plans (estimation, staffing, resource acquisition,

and project staff training plans); work plan (work activi-
ties, schedule, resource, and budget allocation); control
plan; risk management plan; closeout plan

Technical Process Plans Process model; methods, tools, and techniques; infrastruc-
ture plan; product acceptance plan

Supporting Process Configuration management plan; verification and valida-

Plans tion plan; documentation plan; quality assurance plan;
reviews and audits; problem resolution plan; subcontractor
management plan; process improvement plan

Source: IEEE Standard 1058-1998.

practice to follow standards or guidelines for developing project management plans in an
organization to facilitate the development and execution of those plans. The organization
can work more efficiently if all project management plans follow a similar format. Recall
from Chapter 1 that companies that excel in project management develop and deploy
standardized project delivery systems.

The winners clearly spell out what needs to be done in a project, by whom,
when, and how. For this they use an integrated toolbox, including PM tools,
methods, and techniques ... If a scheduling template is developed and used over
and over, it becomes a repeatable action that leads to higher productivity and
lower uncertainty. Sure, using scheduling templates is neither a breakthrough
nor a feat. But laggards exhibited almost no use of the templates. Rather, in con-
structing schedules their project managers started with a clean sheet, a clear
waste of time.®

For example, in the opening case, Nick Carson’s top managers were disappointed
because he did not provide them with the project planning information they needed to make
important business decisions. They wanted to see detailed project management plans,
including schedules and a means for tracking progress. Nick had never created a project
management plan or even a simple progress report before, and the organization did not
provide templates or examples to follow. If it had, Nick might have been able to deliver the
information top management was expecting.

Project Integration Management
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DIRECTING AND MANAGING
PROJECT EXECUTION

Directing and managing project execution involves managing and performing the work
described in the project management plan, one of the main inputs for this process. Other
inputs include approved change requests, enterprise environmental factors, and organiza-
tional process assets. The majority of time on a project is usually spent on execution, as is
most of the project’s budget. The application area of the project directly affects project exe-
cution because the products of the project are produced during project execution. For
example, the DNA-sequencing instrument project from the opening case and all associated
software and documentation would be produced during project execution. The project team
would need to use their expertise in biology, hardware and software development, and test-
ing to produce the product successfully.

The project manager would also need to focus on leading the project team and manag-
ing stakeholder relationships to execute the project management plan successfully. Project
human resource management and project communications management are crucial to a
project’s success. See Chapters 9 and 10 respectively for more information on those knowl-
edge areas. If the project involves a significant amount of risk or outside resources, the proj-
ect manager also needs to be well versed in project risk management and project
procurement management. See Chapters 11 and 12 for details on those knowledge areas.
Many unique situations occur during project execution, so project managers must be flexi-
ble and creative in dealing with them. Review the situation Erica Bell faced during project
execution in Chapter 3. Also review the ResNet case study (available on the companion Web
site for this text) to understand the execution challenges project manager Peeter Kivestu
and his project team faced.

Coordinating Planning and Execution

In project integration management, project planning and execution are intertwined and
inseparable activities. The main function of creating a project management plan is to
guide project execution. A good plan should help produce good products or work results.
Plans should document what good work results consist of. Updates to plans should reflect
knowledge gained from completing work earlier in the project. Anyone who has tried to
write a computer program from poor specifications appreciates the importance of a good
plan. Anyone who has had to document a poorly programmed system appreciates the
importance of good execution.

A commonsense approach to improving the coordination between project plan develop-
ment and execution is to follow this simple rule: Those who will do the work should plan the
work. All project personnel need to develop both planning and executing skills and need
experience in these areas. In information technology projects, programmers who have had
to write detailed specifications and then create the code from their own specifications
become better at writing specifications. Likewise, most systems analysts begin their careers
as programmers, so they understand what type of analysis and documentation they need
to write good code. Although project managers are responsible for developing the overall
project management plan, they must solicit input from the project team members who are
developing plans in each knowledge area.



Providing Strong Leadership and a Supportive Culture

Strong leadership and a supportive organizational culture are crucial during project execu-
tion. Project managers must lead by example to demonstrate the importance of creating
good project plans and then following them in project execution. Project managers often
create plans for things they need to do themselves. If project managers follow through on
their own plans, their team members are more likely to do the same.

Good project execution also requires a supportive organizational culture. For example,
organizational procedures can help or hinder project execution. If an organization has use-
ful guidelines and templates for project management that everyone in the organization fol-
lows, it will be easier for project managers and their teams to plan and do their work. If
the organization uses the project plans as the basis for performing and monitoring progress
during execution, the culture will promote the relationship between good planning and exe-
cution. On the other hand, if organizations have confusing or bureaucratic project manage-
ment guidelines that hinder getting work done or measuring progress against plans, project
managers and their teams will be frustrated.

Even with a supportive organizational culture, project managers may sometimes find
it necessary to break the rules to produce project results in a timely manner. When project
managers break the rules, politics will play a role in the results. For example, if a particular
project requires use of nonstandard software, the project manager must use his or her politi-
cal skills to convince concerned stakeholders of the need to break the rules on using only
standard software. Breaking organizational rules—and getting away with it—requires excel-
lent leadership, communication, and political skills.

Capitalizing on Product, Business, and Application Area Knowledge

In addition to possessing strong leadership, communication, and political skills, project
managers also need to possess product, business, and application area knowledge to execute
projects successfully. It is often helpful for information technology project managers to have
prior technical experience or at least a working knowledge of information technology pro-
ducts. For example, if the project manager were leading a Joint Application Design ( JAD)
team to help define user requirements, it would be helpful for him or her to understand the
language of the business and technical experts on the team. See Chapter 5, Project Scope
Management, for more information on JAD and other methods for collecting requirements.

Many information technology projects are small, so project managers may be required
to perform some technical work or mentor team members to complete the project. For
example, a three-month project to develop a Web-based application with only three team
members would benefit most from a project manager who can complete some of the techni-
cal work. On larger projects, however, the project manager’s primary responsibility is to
lead the team and communicate with key project stakeholders. He or she would not have
time to do any of the technical work. In this case, it is usually best that the project manager
understand the business and application area of the project more than the technology
involved.

However, it is very important on large projects for the project manager to understand
the business and application area of his or her project. For example, Northwest Airlines
completed a series of projects in the last several years to develop and upgrade its reserva-
tion systems. The company spent millions of dollars and had more than 70 full-time
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people working on the projects at peak periods. The project manager, Peeter Kivestu, had
never worked in an information technology department, but he had extensive knowledge
of the airline industry and the reservations process. He carefully picked his team lea-
ders, making sure they had the required technical and product knowledge. ResNet was
the first large information technology project at Northwest Airlines led by a business
manager instead of a technical expert, and it was a roaring success. Many organizations
have found that large information technology projects require experienced general man-
agers who understand the business and application area of the technology, not the tech-
nology itself. (You can find the entire ResNet case study on the companion Web site

for this text.)

Project Execution Tools and Techniques

Directing and managing project execution requires specialized tools and techniques, some
of which are unique to project management. Project managers can use specific tools and
techniques to perform activities that are part of execution processes. These include:

*  Expert judgment: Anyone who has worked on a large, complex project appreci-
ates the importance of expert judgment in making good decisions. Project man-
agers should not hesitate to consult experts on different topics, such as what
methodology to follow, what programming language to use, what training
approach to follow, and so on.

e Project management information systems: As described in Chapter 1, there
are hundreds of project management software products on the market today.
Many large organizations use powerful enterprise project management systems
that are accessible via the Internet and tie into other systems, such as financial
systems. Even in smaller organizations, project managers or other team mem-
bers can create Gantt charts that include links to other planning documents
on an internal network. For example, Nick or his assistant could have created
a detailed Gantt chart for their project in Project 2007 and created a link to
other key planning documents created in Word, Excel, or PowerPoint. Nick
could have shown the summary tasks during the progress review meetings, and
if top management had questions, Nick could have shown them supporting
details. Nick’s team could also have set baselines for completing the project and
tracked their progress toward achieving those goals. See Appendix A for details
on using Project 2007 to perform these functions.

Although project management information systems can aid in project execution, proj-
ect managers must remember that positive leadership and strong teamwork are critical to
successful project management. Project managers should delegate the detailed work
involved in using these tools to other team members and focus on providing leadership for
the whole project to ensure project success. Stakeholders often focus on what to them is the
most important output of execution: the deliverables. For example, a production version of
the DNA-sequencing instrument was the main deliverable for the project in the opening
case. Of course there were many other deliverables created along the way, such as software
modules, tests, reports, and so on. Other outputs of project execution include work perfor-
mance information, change requests, and updates to the project management plan and proj-
ect documents.



E/ WHAT WENT RIGHT?

Malaysia’s capital, Kuala Lumpur, has become one of Asia’s busiest, most exciting cities.
With growth, however, came traffic. To help alleviate this problem, the city hired a local
firm in mid-2003 to manage a MYR $400 million (U.S. $105 million) project to develop a
state-of-the-art Integrated Transport Information System (ITIS). The Deputy Project
Director, Lawrence Liew, explained that they broke the project into four key phases and
focused on several key milestones. They deliberately kept the work loosely structured to
allow the team to be more flexible and creative in handling uncertainties. They based the
entire project team within a single project office to streamline communications and facili-
tate quick problem solving through ad hoc working groups. They also used a dedicated
project intranet to exchange information between the project team and sub-contractors.
The project was completed in 2005, and ITIS continues to improve traffic flow into Kuala
Lumpur.’
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Project managers and their teams are most often remembered for how well they
executed a project and handled difficult situations. Likewise, sports teams around the world
know that, the key to winning is good execution. Team coaches can be viewed as project
managers, with each game a separate project. Coaches are often judged primarily based on
their win-loss record, not on how well they planned for each game. On a humorous note,
when one losing coach was asked what he thought about his team’s execution, he
responded, “I'm all for it!”

MONITORING AND CONTROLLING
PROJECT WORK

On large projects, many project managers say that 90 percent of the job is communicating
and managing changes. Changes are inevitable on most projects, so it’s important to
develop and follow a process to monitor and control changes.

Monitoring project work includes collecting, measuring, and disseminating performance
information. It also involves assessing measurements and analyzing trends to determine
what process improvements can be made. The project team should continuously monitor
project performance to assess the overall health of the project and identify areas that
require special attention.

The project management plan, performance reports, enterprise environmental factors,
and organizational process assets are all important inputs for monitoring and controlling
project work.

The project management plan provides the baseline for identifying and controlling proj-
ect changes. A baseline is the approved project management plan plus approved changes.
For example, the project management plan includes a section describing the work to per-
form on a project. This section of the plan describes the key deliverables for the project, the
products of the project, and quality requirements. The schedule section of the project
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management plan lists the planned dates for completing key deliverables, and the budget
section of the project management plan provides the planned cost for these deliverables.
The project team must focus on delivering the work as planned. If the project team or some-
one else causes changes during project execution, they must revise the project management
plan and have it approved by the project sponsor. Many people refer to different types of
baselines, such as a cost baseline or schedule baseline, to describe different project goals
more clearly and performance toward meeting them.

Performance reports use this data to provide information on how project execution is
going. The main purpose of these reports is to alert the project manager and project team
of issues that are causing problems or might cause problems in the future. The project
manager and project team must continuously monitor and control project work to decide
if corrective or preventive actions are needed, what the best course of action is, and
when to act.

'X MEDIA SNAPSHOT

Few events get more media attention than the Olympic Games. 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 Para-
lympics 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.

When the team experienced a budget deficit three years before the games, they sepa-
rated “must-have” from “nice-to-have” items and implemented a rigorous expense approval
process. According to Matthew Lehman, SLOC managing director, using classic project
management tools turned a $400 million deficit into a $100 million surplus.

The SLOC also used an Executive Roadmap, a one-page list of the top 100 Games-wide
activities, to keep executives apprised of progress. Activities were tied to detailed project
information within each department’s schedule. A 90-day highlighter showed which man-
agers were accountable for each integrated activity. Fraser Bullock, SLOC Chief Operating
Officer and Chief, said, “We knew when we were on and off schedule and where we had
to apply additional resources. The interrelation of the functions meant they could not run
in isolation—it was a smoothly running machine.”*!

An important output of monitoring and controlling project work is a change request,
which includes recommended corrective and preventive actions and defect repairs. Correc-
tive actions should result in improvements in project performance. Preventive actions
reduce the probability of negative consequences associated with project risks. Defect repairs



involve bringing defective deliverables into conformance with requirements. For example,

if project team members have not been reporting hours that they worked, a corrective
action would be to show them how to enter the information and let them know that they
need to do it. A preventive action might be modifying a time-tracking system screen to avoid
common errors people made in the past. A defect repair might be having someone redo an
entry that was incorrect. Many organizations use a formal change request process and forms
to keep track of project changes, as described in the next section.

PERFORMING INTEGRATED
CHANGE CONTROL

Integrated change control involves identifying, evaluating, and managing changes through-
out the project life cycle. The three main objectives of integrated change control are:

e Influencing the factors that create changes to ensure that changes are benefi-
cial: To ensure that changes are beneficial and that a project is successful, proj-
ect managers and their teams must make trade-offs among key project
dimensions, such as scope, time, cost, and quality.

e Determining that a change has occurred: To determine that a change has
occurred, the project manager must know the status of key project areas at all
times. In addition, the project manager must communicate significant changes
to top management and key stakeholders. Top management and other key sta-
keholders do not like surprises, especially ones that mean the project might
produce less, take longer to complete, cost more than planned, or be of lower
quality than desired.

e Managing actual changes as they occur: Managing change is a key role of proj-
ect managers and their teams. It is important that project managers exercise
discipline in managing the project to help minimize the number of changes that
occur.

Important inputs to the integrated change control process include the project manage-
ment plan, work performance information, change requests, enterprise environmental fac-
tors, and organizational process assets. Important outputs include updates to change
request status, the project management plan, and project documents.

Change requests are common on projects and occur in many different forms. They can
be oral or written, formal or informal. For example, a project team member responsible for
installing a server needed to support the project might ask the project manager at a progress
review meeting if it is all right to order a server with a faster processor than planned, from
the same manufacturer for the same approximate cost. Since this change is positive and
should have no negative effects on the project, the project manager might give a verbal
approval at the progress review meeting. Nevertheless, it is still important that the project
manager document this change to avoid any potential problems. The appropriate team
member should update the section of the scope statement with the new specifications for
the server. Still, keep in mind that many change requests can have a major impact on a proj-
ect. For example, customers changing their minds about the number of pieces of hardware
they want as part of a project will have a definite impact on the scope and cost of the proj-
ect. Such a change might also affect the project’s schedule. The project team must present
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such significant changes in written form, and there should be a formal review process for
analyzing and deciding whether to approve these changes.

Change is unavoidable and often expected on most information technology projects.
Technologies change, personnel change, organizational priorities change, and so on. Careful
change control on information technology projects is a critical success factor. A good
change control system is also important for project success.

Change Control on Information Technology Projects

From the 1950s to the 1980s, a widely held view of information technology (then often
referred to as data automation or data processing) project management was that the project
team should strive to do exactly what they planned on time and within budget. The problem
with this view was that project teams could rarely meet original project goals, especially

on projects involving new technologies. Stakeholders rarely agreed up front on what the
scope of the project really was or what the finished product should really look like. Time and
cost estimates created early in a project were rarely accurate.

Beginning in the 1990s, most project managers and top management realized that proj-
ect management is a process of constant communication and negotiation about project
objectives and stakeholder expectations. This view assumes that changes happen through-
out the project life cycle and recognizes that changes are often beneficial to some projects.
For example, if a project team member discovers a new hardware or software technology
that could satisfy the customers’ needs for less time and money, the project team and key
stakeholders should be open to making major changes in the project.

All projects will have some changes, and managing them is a key issue in project manage-
ment, especially for information technology projects. Many information technology projects
involve the use of hardware and software that is updated frequently. For example, the initial
plan for the specifications of the server described earlier may have been cutting-edge technol-
ogy at that time. If the actual ordering of the server occurred six months later, it is quite possi-
ble that a more powerful server could be ordered at the same cost. This example illustrates
a positive change. On the other hand, the manufacturer of the server specified in the project
plan could go out of business, which would result in a negative change. Information technolo-
gy project managers should be accustomed to changes such as these and build some flexibility
into their project plans and execution. Customers for information technology projects should
also be open to meeting project objectives in different ways.

Even if project managers, project teams, and customers are flexible, it is important that
projects have a formal change control system. This formal change control system is neces-
sary to plan for managing change.

Change Control System

A change control system is a formal, documented process that describes when and how
official project documents may be changed. It also describes the people authorized to make
changes, the paperwork required for this change, and any automated or manual tracking
systems the project will use. A change control system often includes a change control board,
configuration management, and a process for communicating changes.

A change control board (CCB) is a formal group of people responsible for approving
or rejecting changes to a project. The primary functions of a change control board are to



provide guidelines for preparing change requests, evaluating change requests, and managing
the implementation of approved changes. An organization could have key stakeholders for
the entire organization on this board, and a few members could rotate based on the unique
needs of each project. By creating a formal board and process for managing changes, better
overall change control should result.

However, CCBs can have some drawbacks. One drawback is the time it takes to make
decisions on proposed changes. CCBs often meet only once a week or once a month and
may not make decisions in one meeting. Some organizations have streamlined processes
for making quick decisions on smaller project changes. One company created a “48-hour
policy,” in which task leaders on a large information technology project would reach
agreements on key decisions or changes within their expertise and authority. The person
in the area most affected by this decision or change then had 48 hours to go to his or her top
management to seek approval. If for some reason the project team’s decision could not be
implemented, the top manager consulted would have 48 hours to reverse a decision;
otherwise, the project team’s decision was approved. This type of process is a great way to
deal with the many time-sensitive decisions or changes that project teams must make on
many information technology projects.

Configuration management is another important part of integrated change control.
Configuration management ensures that the descriptions of the project’s products are cor-
rect and complete. It involves identifying and controlling the functional and physical design
characteristics of products and their support documentation. Members of the project team,
frequently called configuration management specialists, are often assigned to perform con-
figuration management for large projects. Their job is to identify and document the func-
tional and physical characteristics of the project’s products, control any changes to such
characteristics, record and report the changes, and audit the products to verify confor-
mance to requirements. Visit the Institute of Configuration Management’s Web site (ww0w.
icmhgq.com) for more information on this topic.

Another critical factor in change control is communication. Project managers should
use written and oral performance reports to help identify and manage project changes. For
example, on software development projects, most programmers must make their edits to
one master file in a database that requires the programmers to “check out” the file to edit
it. If two programmers check out the same file, they must coordinate their work before
they can check the file back in to the database. In addition to written or formal communi-
cation methods, oral and informal communications are also important. Some project man-
agers have stand-up meetings once a week or even every morning, depending on the
nature of the project. The goal of a stand-up meeting is to communicate what is most
important on the project quickly. For example, the project manager might have an early
morning stand-up meeting every day with all of his or her team leaders. There might be a
weekly stand-up meeting every Monday morning with all interested stakeholders. Requir-
ing participants to stand keeps meetings short and forces everyone to focus on the most
important project events.

Why is good communication so critical to success? One of the most frustrating aspects
of project change is not having everyone coordinated and informed about the latest project
information. Again, it is the project manager’s responsibility to integrate all project changes
so that the project stays on track. The project manager and his or her staff must develop a
system for notifying everyone affected by a change in a timely manner. E-mail, real-time
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databases, cell phones, and the Web make it easier to disseminate the most current project
information. You will learn more about good communication in Chapter 10, Project
Communications Management.

Table 4-3 lists suggestions for performing integrated change control. As described
earlier, project management is a process of constant communication and negotiation. Proj-
ect managers should plan for changes and use appropriate tools and techniques such as a
change control board, configuration management, and good communication. It is helpful
to define procedures for making timely decisions on small changes, use written and oral per-
formance reports to help identify and manage changes, and use software to assist in plan-
ning, updating, and controlling projects.

TABLE 4-3  Suggestions for performing integrated change control

View project management as a process of constant communication and negotiation
Plan for change

Establish a formal change control system, including a change control board (CCB)
Use effective configuration management

Define procedures for making timely decisions on smaller changes

Use written and oral performance reports to help identify and manage change

Use project management and other software to help manage and communicate changes

Focus on leading the project team and meeting overall project goals and expectations

Project managers must also provide strong leadership to steer the project to successful
completion. They must not get too involved in managing project changes. Project managers
should delegate much of the detailed work to project team members and focus on providing
overall leadership for the project in general. Remember, project managers must focus on the
big picture and perform project integration management well to lead their team and organi-
zation to success.

CLOSING PROJECTS OR PHASES

The last process in project integration management is closing the project or phase. In
order to close a project or phase, you must finalize all activities and transfer the
completed or cancelled work to the appropriate people. The main inputs to this process
are the project management plan, accepted deliverables, and organizational process
assets. The main tool and technique is again expert judgment. The outputs of closing
projects are:

e Final product, service, or result transition: Project sponsors are usually most
interested in making sure they receive delivery of the final products, services,
or results they expected when they authorized the project. For items produced
under contract, formal acceptance or handover includes a written statement



that the terms of the contract were met. Internal projects can also include some
type of project completion form.

e Organisational process asset updates: The project team should provide a list
of project documentation, project closure documents, and historical information
produced by the project in a useful format. This information is considered a
process asset. Project teams normally produce a final project report, which often
includes a transition plan describing work to be done as part of operations after
the project is completed. They also often write a lessons-learned report at the
end of a project, and this information can be a tremendous asset for future pro-
jects. (See Chapter 10, Project Communications Management for more
information on creating project final reports, lessons-learned reports, and other
project communications.) Several organizations also conduct a post-
implementation review to analyze whether or not the project achieved what it
set out to do. Information from this type of review also becomes an organization-
al process asset for future projects.

USING SOFTWARE TO ASSIST IN PROJECT
INTEGRATION MANAGEMENT

As described throughout this chapter, project teams can use various types of software to
assist in project integration management. Project teams can create documents with word
processing software, give presentations with presentation software, track information with
spreadsheets, databases, or customized software, and transmit information using various
types of communication software.

Project management software is also an important tool for developing and integrat-
ing project planning documents, executing the project management plan and related
project plans, monitoring and controlling project activities, and performing integrated
change control. Small project teams can use low-end or midrange project management
software products to coordinate their work. For large projects, however, such as manag-
ing the Olympic Games described in the Media Snapshot, organizations may benefit
most from high-end tools that provide enterprise project management capabilities and
integrate all aspects of project management. All projects can benefit from using some
type of project management information system to coordinate and communicate project
information.

Another category of software that can help align projects with business strategy, as
described in this chapter, is called business service management (BSM) tools. “BSM
tools track the execution of business process flows and expose how the state of support-
ing IT systems and resources is impacting end-to-end business process performance in
real time. Consider, for example, the difference between IT working to increase network
capacity and having IT able to demonstrate that because of their efforts, they increased
the ability to process new customer orders by 15 percent.”’? BSM tools can help
improve alignment between information technology projects, such as upgrading network
capacity, and business goals, such as reducing costs by processing customer orders more
quickly. In addition, BSM tools can help validate the projects’ contributions to the suc-
cess of the business. However, recent studies suggest that successfully implementing
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BSM tools, like many other new tools, is far from easy. “Like those work-from-home,
get-rich-quick schemes, you will hear from vendors claiming fast and easy business ser-
vices management. Smaller upstart vendors will often oversimplify problems and oversell
their products’ capabilities, while most larger vendors still have work to do integrating
disparate product portfolios. Both tend to understate the effort and cost to deploy and
configure.””

As you can see, there is a lot of work involved in project integration management. Proj-
ect managers and their teams must focus on pulling all the elements of a project together
to successfully complete projects.

CASE WRAP-UP

Without consulting Nick Carson or his team, Nick’s CEO hired a new person, Jim, to act

as a middle manager between himself and the people in Nick’s department. The CEO and
other top managers really liked Jim, the new middle manager. He met with them often,
shared ideas, and had a great sense of humor. He started developing standards the company
could use to help manage projects in the future. For example, he developed templates for
creating plans and progress reports and put them on the company’s intranet. However, Jim
and Nick did not get along. Jim accidentally sent an e-mail to Nick that was supposed to

go to the CEO. In this e-mail, Jim said that Nick was hard to work with and preoccupied
with the birth of his son.

Nick was furious when he read the e-mail and stormed into the CEO’s office. The CEO
suggested that Nick move to another department, but Nick did not like that option. Without
considering the repercussions, the CEO offered Nick a severance package to leave the com-
pany. Because of the planned corporate buyout, the CEO knew they might have to let some
people go anyway. Nick talked the CEO into giving him a two-month sabbatical he had not
yet taken plus a higher percentage on his stock options. After discussing the situation with
his wife and realizing that he would get over $70,000 if he resigned, Nick took the severance
package. He had such a bad experience as a project manager that he decided to stick with
being a technical expert. Jim, however, thrived in his position and helped the company
improve their project management practices and ensure success in a highly competitive
market.




Chapter Summary

Project integration management is usually the most important project management knowledge
area, since it ties together all the other areas of project management. A project manager’s primary
focus should be on project integration management.

Before selecting projects to pursue, it is important for organizations to follow a strategic 167
planning process. Many organizations perform a SWOT analysis to help identify potential pro-
jects based on their strengths, weaknesses, opportunities, and threats. Information technology
projects should support the organization’s overall business strategy. Common techniques for
selecting projects include focusing on broad organizational needs, categorizing projects, per-
forming financial analyses, developing weighted scoring models, and using balanced
scorecards.

Project integration management includes the following processes:

¢ Developing the project charter involves working with stakeholders to create the doc-
ument that formally authorizes a project. Project charters can have different formats,
but they should include basic project information and signatures of key
stakeholders.

e Developing the project management plan involves coordinating all planning efforts
to create a consistent, coherent document—the project management plan. The main
purpose of project plans is to facilitate action.

e Directing and managing project execution involves carrying out the project plans by
performing the activities included in it. Project plan execution should require the
majority of a project’s budget.

e Monitoring and controlling project work is needed to meet the performance objec-
tives of the project. The project team should continuously monitor project perfor-
mance to assess the overall health of the project.

e Performing integrated change control involves identifying, evaluating, and managing
changes throughout the project life cycle. A change control system often includes a
change control board (CCB), configuration management, and a process for commu-
nicating changes.

e Closing the project or phase involves finalizing all project activities. It is important
to follow good procedures to ensure that all project activities are completed and that
the project sponsor accepts delivery of the final products, services, or results of the
project.

There are several types of software products available to assist in project integration manage-
ment. There are also several tools to assist in project selection and to ensure that projects align
with business strategy.

Project Integration Management



Quick Quiz

1. Which of the following processes is not part of project integration management?
a. develop the project business case
168 b. develop the project charter
c. develop the project management plan
d. close the project or phase

2. What is the last step in the four-stage planning process for selecting information technology
projects?

a. information technology strategy planning
b. business area analysis
c. mind mapping
d. resource allocation
3. Which of the following is not a best practice for new product development projects?
a. align projects and resources with business strategy
b. select projects that will take less than two years to provide payback
c. focus on customer needs in identifying projects
d. assign project managers to lead projects

4. A new government law requires an organization to report data in a new way. Under which
category would a new information system project to provide this data fall?

a. problem

b. opportunity
c. directive

d. regulation

5. If estimates for total discounted benefits for a project are $120,000 and total discounted costs
are $100,000, what is the estimated return on investment (ROI)?

a. $20,000

b. $120,000

c. 20 percent
d. 120 percent
A

is a document that formally recognizes the existence of a project and pro-
vides direction on the project’s objectives and management.

a. project charter
b. contract

c. business case
d

project management plan

Chapter 4
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Which of the following items is not normally included in a project charter?
a. the name of the project manager

b. budget information

c. stakeholder signatures

d. aGanttchart

ensures that the descriptions of the project’s products are correct and
complete.

a. Configuration management

b. Integrated change control

c. Integration management

d. A change control board

Which of the following is not a suggestion for performing integrated change control?

a. use good configuration management

b. minimize change

c. establish a formal change control system

d. view project management as a process of constant communication and negotiation

What tool and technique is used for all of the other project integration management
processes?

a. project management software
b. templates

c. expert judgment

d. all of the above

Quick Quiz Answers
1.a;2.d;3.b;4.¢;5.¢;6.a;7.d;8.a;9.b; 10.¢c

Discussion Questions

Describe project integration management. How does project integration management relate
to the project life cycle, stakeholders, and the other project management knowledge areas?

Briefly describe the strategic planning process, including a SWOT analysis. Which project
selection method(s) do you think organizations use most often for justifying information tech-
nology projects?

Summarize key work involved in each of the six processes for project integration management.
Either from your own experience or by searching the Internet, describe a well-planned and

executed project. Describe a disastrous project. What were some of the main differences
between these projects?

Discuss the importance of following a well-integrated change control process on information
technology projects. What do you think of the suggestions made in this chapter? Think of three
additional suggestions for integrated change control on information technology projects.
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Exercises

Write a two-page paper based on the opening case. Answer the following questions:

What do you think the real problem was in this case?

Does the case present a realistic scenario? Why or why not?
Was Nick Carson a good project manager? Why or why not?
What should top management have done to help Nick?

© 2 o T o

What could Nick have done to be a better project manager?

Download a free trial of mind mapping software and create a mind map of a SWOT analysis
for your organization or your personal life. Include at least two strengths, weaknesses, oppor-
tunities, and threats and ideas for at least three potential projects.

Use spreadsheet software to create Figure 4-4 through Figure 4-7 in this text. Make sure
your formulas work correctly.

Perform a financial analysis for a project using the format provided in Figure 4-5. Assume the
projected costs and benefits for this project are spread over four years as follows: Estimated
costs are $200,000 in Year 1 and $30,000 each year in Years 2, 3, and 4. Estimated benefits
are $0 in Year 1 and $100,000 each year in Years 2, 3, and 4. Use a 9 percent discount rate,
and round the discount factors to two decimal places. Create a spreadsheet (or use the busi-
ness 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.

Create a weighted scoring model to determine grades for a course. Final grades are based
on three exams worth 20 percent, 15 percent, and 25 percent, respectively; homework is
worth 15 percent; and a group project is worth 25 percent. Enter scores for three students.
Assume Student 1 earns 100 percent (or 100) on every item. Assume Student 2 earns 70
percent on each of the exams, 80 percent on the homework, and 95 percent on the group
project. Assume Student 3 earns 90 percent on Exam 1, 80 percent on Exam 2, 75 percent
on Exam 3, 80 percent on the homework, and 70 percent on the group project. You can use
the weighted scoring model template, create your own spreadsheet, or make the matrix by
hand.

Develop an outline (major headings and subheadings only) for a project management plan

to create a Web site for your class, and then fill in the details for the introduction or overview
section. Assume that this Web site would include a home page with links to a syllabus for the
class, lecture notes or other instructional information, links to the Web site for this textbook,
links to other Web sites with project management information, and links to personal pages for
each member of your class and future classes. Also, include a bulletin board and chat room
feature where students and the instructor can exchange information. Assume your instructor
is the project’s sponsor, you are the project manager, your classmates are your project team,
and you have three months to complete the project.

Research software mentioned in this chapter, such as software for assisting in project selec-

tion, enterprise project management software, BSM tools, etc. Find at least two references
and summarize your findings in a two-page paper.



8. Read and critique two of the Suggested Readings provided on the companion Web site for
this book, or find similar articles related to topics discussed in this chapter. Write a two-page
paper summarizing your ideas.

Running Case

171
Note: Additional running cases are provided in Appendix C and on the companion Web site.
Template files are also available on the companion Web site.
Manage Your Health, Inc. (MYH) is a Fortune 500 company that provides a variety of health
care services across the globe. MYH has more than 20,000 full-time employees and more than
5,000 part-time employees. MYH recently updated its strategic plan, and key goals include reduc-
ing internal costs, increasing cross-selling of products, and exploiting new Web-based technolo-
gies to help employees, customers, and suppliers work together to improve the development
and delivery of its health care products and services. Below are some ideas the Information Tech-
nology department has developed for supporting these strategic goals:

1. Recreation and Wellness Intranet Project: Provide an application on the current intranet to
help employees improve their health. A recent study found that MYH, Inc. pays 20 percent
more than the industry average for employee health care premiums, primarily due to the poor
health of its employees. You believe that this application will help improve employee health
within one year of its rollout so that you can negotiate lower health insurance premiums, pro-
viding net savings of at least $30/employee/year for full-time employees over the next four
years. This application would include the following capabilities:

¢ Allow employees to register for company-sponsored recreational programs, such as
soccer, softball, bowling, jogging, walking, and other sports

¢ Allow employees to register for company-sponsored classes and programs to help them
manage their weight, reduce stress, stop smoking, and manage other health-related
issues.

e Track data on employee involvement in these recreational and health-management
programs

e Offer incentives for people to join the programs and do well in them (e.g., incentives for
achieving weight goals, winning sports team competitions, etc.).

2. Health Coverage Costs Business Model: Develop an application to track employee health
care expenses and company health care costs. Health care premiums continue to increase,
and the company has changed insurance carriers several times in the past ten years. This
application should allow business modeling of various scenarios as well as tracking and ana-
lyzing current and past employee health care expenses and company health care costs. This
application must be secure and run on the current intranet so several managers and analysts
could access it and download selective data for further analysis. The new application must
also import data from the current systems that track employee expenses submitted to the
company and the company’s costs to the insurance provider. You believe that having this
data will help you revise policies concerning employee contributions to health care premiums
and help you negotiate for lower premiums with insurance companies. You estimate that this
application would save your company about $20/employee/year for full-time employees over
the next four years and cost about $100,000 to develop
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Cross-Selling System: Develop an application to improve cross-selling to current customers.
The current sales management system has separate sections for major product/service cate-
gories and different sales reps based on those products and services. You see great oppor-
tunities to increase sales to current customers by providing them discounts when they
purchase multiple products/services. You estimate that this system would increase profits

by $1 million each year for the next three years and cost about $800,000 each year for devel-
opment and maintenance.

Web-Enhanced Communications System: Develop a Web-based application to improve
development and delivery of products and services. There are currently several incompatible
systems related to the development and delivery of products and services to customers.
This application would allow customers and suppliers to provide suggestions, enter orders,
view the status and history of orders, and use electronic commerce capabilities to

purchase and sell their products. You estimate that this system would save your company
about $2 million each year for three years after implementation. You estimate it will take one
year and $3 million to develop and require 20 percent of development costs each year to
maintain.

Tasks

Summarize each of the above-proposed projects in a simple table format suitable for presen-
tation to top management. Include the name for each project, identify how each one supports
business strategies, assess the potential financial benefits and other benefits of each project,
and provide your initial assessment of the value of each project. Write your results in a one-
to two-page memo to top management, including appropriate back-up information and
calculations.

Prepare a weighted scoring model using the template provided on the companion Web site
for this text to evaluate these four projects. Develop at least four criteria, assign weights to
each criterion, assign scores, and then calculate the weighted scores. Print the spreadsheet
and bar chart with the results. Also write a one-page paper describing this weighted scoring
model and what the results show.

Prepare a business case for the Recreation and Wellness Intranet Project. Assume the proj-
ect will take six months to complete and cost about $200,000. Use the business case tem-
plate provided on the companion Web site for this text.

Prepare a project charter for the Recreation and Wellness Intranet Project. Assume the proj-
ect will take six months to complete and cost about $200,000. Use the project charter tem-
plate provided in this text and the sample project charter provided in Table 4-1 as a guide.

Prepare a change request for this project, using the template provided on the companion
Web site for this text. Be creative in making up information.



Companion Web Site

Visit the companion Web site for this text at www.cengage.com/mis/schwalbe to access:

* References cited in the text and additional suggested readings for each chapter

e Template files 173
e Lecture notes

e Interactive quizzes

e Podcasts

e Links to general project management Web sites

e And more

See the Preface of this text for more information on accessing the companion Web site.

Key Terms

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

baseline — the approved project management plan plus approved changes

business service management (BSM) tools — tools that help track the execution of business
process flows and expose how the state of supporting IT systems and resources is
impacting end-to-end business process performance in real time

capitalization rate — the rate used in discounting future cash flow; also called the discount rate
or opportunity cost of capital

cash flow — benefits minus costs or income minus expenses

change control board (CCB) — a formal group of people responsible for approving or rejecting
changes on a project

change control system — a formal, documented process that describes when and how official
project documents may be changed

configuration management — a process that ensures that the descriptions of the project's
products are correct and complete

cost of capital — the return available by investing the capital elsewhere

directives — new requirements imposed by management, government, or some external
influence

discount factor — a multiplier for each year based on the discount rate and year

discount rate — the rate used in discounting future cash flow; also called the capitalization rate
or opportunity cost of capital

integrated change control — identifying, evaluating, and managing changes throughout the
project life cycle

interface management — identifying and managing the points of interaction between various
elements of a project

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
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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

opportunities — chances to improve the organization

opportunity cost of capital — the rate used in discounting future cash flow; also called the
capitalization rate or discount rate

organizational process assets — formal and informal plans, policies, procedures, guidelines,
information systems, financial systems, management systems, lessons learned, and
historical information that can be used to influence a project's success

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

problems — undesirable situations that prevent the organization from achieving its goals

project charter — a document that formally recognizes the existence of a project and provides
direction on the project's objectives and management

project integration management — processes that coordinate all project management
knowledge areas throughout a project's life, including developing the project charter,
developing the preliminary project scope statement, developing the project management
plan, directing and managing the project, monitoring and controlling the project, providing
integrated change control, and closing the project

project management plan — a document used to coordinate all project planning documents
and guide project execution and control

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 — 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; used to aid in
strategic planning

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

Kim Nguyen was leading a meeting to create the work breakdown structure (WBS) for the IT
Upgrade Project. This project was necessary because of several high-priority, Internet-based
applications the company was developing. The IT Upgrade Project involved creating and
implementing a plan to get all employees’ information technology assets to meet new corpo-
rate standards within nine months. These standards specified the minimum equipment
required for each desktop or laptop computer, including the type of processor, amount of
memory, hard disk size, type of network connection, and software. Kim knew that to perform
the upgrades, they would first have to create a detailed inventory of all of the current hard-
ware, networks, and software in the entire company of 2000 employees.

Kim had worked with other stakeholders to develop a project charter and initial scope
statement. The project charter included rough cost and schedule estimates for the project
and signatures of key stakeholders; the initial scope statement provided a start in defining the
hardware, software, and network requirements as well as other information related to the
project scope. Kim called a meeting with her project team and other stakeholders to further
define the scope of the project. She wanted to get everyone’s ideas on what the project
involved, who would do what, and how they could avoid scope creep. The company’s new
CEO, Walter Schmidt, was known for keeping a close eye on major projects like this one. The
company had started using a new project management information system that let everyone
know the status of projects at a detailed and high level. Kim knew that a good WBS was the
foundation for scope, time, and cost performance, but she had never led a team in creating
one or allocating costs based on a WBS. Where should she begin?

WHAT IS PROJECT SCOPE MANAGEMENT?

Recall from Chapter 1 that several factors are associated with project success. Many of these
factors, such as user involvement, clear business objectives, a minimized or clearly defined
scope, and firm basic requirements, are elements of project scope management.

One of the most important and most difficult aspects of project management is
defining the scope of a project. Scope refers to all the work involved in creating the
products of the project and the processes used to create them. Recall from Chapter 2 that
the term deliverable describes a product produced as part of a project. Deliverables can
be product-related, such as a piece of hardware or software, or process-related, such as a
planning document or meeting minutes. Project stakeholders must agree on what the pro-
ducts of the project are and, to some extent, how they should produce them to define all
of the deliverables.

Project scope management includes the processes involved in defining and control-
ling what work is or is not included in a project. It ensures that the project team and stake-
holders have the same understanding of what products the project will produce and what
processes the project team will use to produce them. There are five main processes involved
in project scope management:

1. Collecting requirements involves defining and documenting the features and
functions of the products produced during the project as well as the processes
used for creating them. The project team creates stakeholder requirements



documentation, a requirements management plan, and a requirements
traceability matrix as outputs of the requirements collection process.

2. Defining scope involves reviewing the project charter, requirements
documents, and organizational process assets to create a scope statement,
adding more information as requirements are developed and change requests
are approved. The main outputs of scope definition are the project scope
statement and updates to project documents.

3. Creating the WBS involves subdividing the major project deliverables into smal-
ler, more manageable components. The main outputs include a work break-
down structure, a WBS dictionary, a scope baseline, and updates to project
documents.

4. Verifying scope involves formalizing acceptance of the project deliverables. Key
project stakeholders, such as the customer and sponsor for the project, inspect
and then formally accept the deliverables during this process. If the deliver-
ables are not acceptable, the customer or sponsor usually requests changes.
The main outputs of this process, therefore, are accepted deliverables and
change requests.

5. Controlling scope involves controlling changes to project scope throughout the
life of the project—a challenge on many information technology projects. Scope
changes often influence the team’s ability to meet project time and cost goals,
so project managers must carefully weigh the costs and benefits of scope
changes. The main outputs of this process are change requests, work perfor-
mance measurements, and updates to organizational process assets, the project
management plan, and project documents.

Figure 5-1 summarizes these processes and outputs and shows when they occur in a
typical project.

COLLECTING REQUIREMENTS

The first step in project scope management is often the most difficult: collecting requirements.
A major consequence of not defining requirements well is rework, which can consume up to
half of project costs, especially for software development projects. As illustrated in Figure 5-
2, it costs much more to correct a software defect that is found in later development phases
than to fix it in the requirements phase.

Part of the difficulty is that people often don’t have a consistent definition of what
requirements are, how to collect them, and how to document them.

What Are Requirements?

The 1990 IEEE Standard Glossary of Software Engineering Terminology defines a require-
ment as follows:

“l. A condition or capability needed by a user to solve a problem or achieve an
objective.

2. A condition or capability that must be met or possessed by a system or system
component to satisfy a contract, standard, specification, or other formally
imposed document.

3. A documented representation of a condition or capability as in 1 or 2.”!
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Planning

Process: Collect requirements

Outputs: Requirements documentation, requirements management plan,
requirements traceability matrix

Process: Define scope

Outputs: Project scope statement, project document updates

Process: Create WBS

Outputs: WBS, WBS dictionary, scope baseline, project document update

Monitoring and Controlling
Process: Verify scope

Outputs: Accepted deliverables, change requests, project document updates

Process: Control Scope

Outputs: Work performance measurements, organizational process assets
updates, change requests, project management plan updates,

project document updates

»
>

Project Start Project Finish

FIGURE 5-1 Project scope management summary
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Source: Robert B. Grady, “An Economic Release Decision Model: Insights into Software Project Management.”
Proceedings of the Applications of Software Measurement Conference (Orange Park, FL: Software Quality
Engineering, 1999), pp.227-239.

FIGURE 5-2 Relative cost to correct a software requirement defect
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The PMBOK® Guide, Fourth Edition, defines a requirement almost identical to item 2
above: It says that a requirement is “a condition or capability that must be met or possessed
by a system, product, service, result, or component to satisfy a contract, standard, specifica-
tion, or other formal document.” 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.

For example, the opening case describes a project for upgrading IT assets to meet 181
corporate standards. It says that these standards specify the minimum equipment required
for each desktop or laptop computer, such as the type of processor, amount of memory, and
hard disk size. The documented requirements for this project might include, therefore, that
all computers include an Intel processor, 4GB of memory, and a 160GB hard drive.

For some IT projects, it is helpful to divide requirements development into categories
called elicitation, analysis, specification, and validation. These categories include all the
activities involved in gathering, evaluating, and documenting requirements for a software
or software-containing product. It is also important to use an iterative approach to defining
requirements since requirements are often unclear early in a project. (See the Suggested
Readings on the companion Web site for further information.)

How Do You Collect Requirements?

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 tech-
nique for collecting requirements, especially for projects that involve improving work pro-
cesses and procedures. Prototyping is a commonly used technique for collecting
requirements for software development projects. There are also several software tools avail-
able to assist in collecting and managing requirements, as described later in this chapter and
in the following What Went Right? example.

E/ WHAT WENT RIGHT?

With over 4,000 customers and 1,500 employees worldwide, Genesys Telecommunications
Laboratories has a reputation for pioneering telephony solutions by developing software to
manage customer interactions over the phone, via the Web, and with e-mail. However, as
the company grows, it has to make changes to meet the challenges of maintaining its com-
petitive edge in new product development. For example, Genesys now uses Accept
software, a product planning and innovation management application and winner of the
Excellence in Product Management Award from 2006-2008. Before implementing Accept,
Genesys’ product planning process was time-consuming and difficult to replicate from
release to release. Paul Lang, Vice President of Product Management and Strategy, says that

continued
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Accept provides them a single system that contains all of their planning data across
multiple products for a multi-year, multi-phase program. With Accept, Lang says they can
instill a consistent, repeatable, and predictable process for new product definition and
development. They can define what information comprises a requirement and enforce dis-
cipline around that process. “Among other things, each requirement must show who
requested that enhancement and why, and these must be linked back to the corporate strat-
egy theme, product theme, and the release theme,” Lang says.>

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 4.

How Do You Document Requirements?

Just as there are several ways to collect requirements, there are several ways to document
them. Project teams should first review the project charter since it includes high-level require-
ments for the project and may refer to other documents that include requirements. They
should also review the stakeholder register to ensure that all key stakeholders have a say in
determining requirements. The format for documenting stakeholder requirements can range
from a listing of all requirements on a single piece of paper to a room full of notebooks docu-
menting requirements. People who have worked on complex projects, such as building a new
airplane, know that the paper documenting requirements for a plane can weigh more than the
plane itself! Requirements documents are often generated by software and include text,
images, diagrams, videos, and other media. Requirements are also often broken down into dif-
ferent categories such as functional requirements, service requirements, performance
requirements, quality requirements, training requirements, and so on.

In addition to preparing stakeholder requirements documentation as an output of the
collecting requirements process, project teams often create a requirements management
plan and a requirements traceability matrix. The requirements management plan
describes how project requirements will be analyzed, documented, and managed.

A requirements traceability matrix (RTM) is a table that lists requirements, various
attributes of each requirement, and the status of the requirements to ensure that all
requirements are addressed. Table 5-1 provides an example of an RTM entry for the IT
Upgrade Project described in the opening case. There are many variations of what can

be included in an RTM. For example, software requirements are often documented in an
RTM that cross-references each requirement with related ones and lists specific tests to
verify that they are met. 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.



TABLE 5-1 Sample requirements traceability matrix

Requirement Name Category  Source Status
(\[o}
R32 Laptop Hardware Project charter Complete. Laptops
memory and corporate ordered meet require-
laptop ment by having 4GB 183
specifications of memory.

DEFINING SCOPE

The next step in project scope management is to define in detail the scope or work required
for the project. Good scope definition is very important to project success because it helps
improve the accuracy of time, cost, and resource estimates, it defines a baseline for perfor-
mance measurement and project control, and it aides in communicating clear work responsi-
bilities. The main tools and techniques used in defining scope include expert judgment,
product analysis, alternatives identification, and facilitated workshops. The main outputs of
scope definition are the project scope statement and project document updates.

Key inputs for preparing the project scope statement include the project charter, require-
ments documentation, and organizational process assets such as policies and procedures
related to scope statements as well as project files and lessons learned from previous, similar
projects. Table 5-2 shows the project charter for the IT Upgrade Project described in the
opening case. Notice how information from the project charter provides a basis for further
defining the project scope. The charter describes the high-level scope, time, and cost goals for
the project objectives and success criteria, a general approach to accomplishing the project’s
goals, and the main roles and responsibilities of important project stakeholders.

TABLE 5-2 Sample project charter

Project Title: Information Technology (IT ) Upgrade Project
Project Start Date: March 4 Projected Finish Date: December 4

Key Schedule Milestones:

¢ Inventory update completed April 15

e [ardware and software acquired August 1
o Installation completed October 1

e Testing completed November 15

Budget Information: Budgeted $1,000,000 for hardware and software costs and $500,000
for labor costs.

Project Manager: Kim Nguyen, (310) 555-2784, knguyen@course.com

(continued)
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Project Objectives: Upgrade hardware and software for all employees (approximately
2,000) within nine months based on new corporate standards. See attached sheet
describing the new standards. Upgrades may affect servers, as well as associated network
hardware and software.

Main Project Success Criteria: The hardware, software, and network upgrades must meet
all written specifications, be thoroughly tested, and be completed in less than ten months.
Employee work disruptions will be minimal.

Approach:

e Update the information technology inventory database to determine upgrade needs
¢ Develop detailed cost estimate for project and report to CIO

e Issue a request for quote to obtain hardware and software

¢ Use internal staff as much as possible for planning, analysis, and installation

ROLES AND RESPONSBILITES

Name Role Responsibility
Walter Schmidt CEO Project sponsor, monitor project
Mike Zwack CIO Monitor project, provide staff
Kim Nguyen Project Manager Plan and execute project
Jeff Johnson Director of Information Mentor Kim

Technology Operations
Nancy Reynolds VP, Human Resources  Provide staff, issue memo to all

employees about project

Steve McCann Director of Purchasing  Assist in purchasing hardware and
software

Sign—off: (Signatures of all the above stakeholders)
Conbeorsannite_Gtane Meo

W e /UMJ, W
W f

Comments: (Handwritten or typed comments from above stakeholders, if applicable)
“This project must be done within ten months at the absolute latest.” Mike Zwack, CIO

“We are assuming that adequate staff will be available and committed to supporting this
project. Some work must be done after hours to avoid work disruptions, and overtime will be
provided.” Jeff Johnson and Kim Nguyen, Information Technology department.



Although contents vary, project 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 other scope-related information, such
as the project boundaries, constraints, and assumptions. The project scope statement
should also reference supporting documents, such as product specifications that will affect
what products are produced or purchased, or corporate policies, which might affect how
products or services are produced. Many information technology projects also require
detailed functional and design specifications for developing software, which also should be
referenced in the detailed scope statement.

As time progresses, the scope of a project should become more clear and specific.
For example, the project charter for the IT Upgrade Project shown in Table 5-2 includes
a short statement about the servers and other computers and software that the IT
Upgrade Project may affect. Table 5-3 provides an example of how the scope becomes
progressively elaborated or more detailed in scope statements labeled Version 1 and
Version 2.

TABLE 5-3  Further defining project scope

Project Charter:

Upgrades may affect servers. .. (listed under Project Objectives)

Project Scope Statement, Version 1:

Servers: If additional servers are required to support this project, they must be compatible
with existing servers. If it is more economical to enhance existing servers, a detailed
description of enhancements must be submitted to the CIO for approval. See current server
specifications provided in Attachment 6. The CEO must approve a detailed plan describing
the servers and their location at least two weeks before installation.

Project Scope Statement, Version 2:

Servers: This project will require purchasing ten new servers to support Web, network,
database, application, and printing functions. Virtualization will be used to maximize
efficiency. Detailed descriptions of the servers are provided in a product brochure in
Appendix 8 along with a plan describing where they will be located.

Notice in Table 5-3 that the project scope statements often refer to related documents,
which can be product specifications, product brochures, or other plans. As more informa-
tion becomes available and decisions are made related to project scope, such as specific pro-
ducts that will be purchased or changes that have been approved, the project team should
update the project scope statement. They might name different iterations of the scope state-
ment Version 1, Version 2, and so on. These updates may also require changes to be made
to other project documents. For example, if the company must purchase servers for the
project from a supplier it has never worked with before, the procurement 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. It describes in detail the work
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to be accomplished on the project and is an important tool for ensuring customer satisfac-
tion and preventing scope creep, as described later in this chapter.

Recall from Chapter 1 the importance of addressing the triple constraint of project
management—meeting scope, time, and cost goals for a project. Time and cost goals are
normally straightforward. For example, the time goal for the IT Upgrade Project is nine
months, and the cost goal is $1.5 million. It is much more difficult to describe, agree upon,
and meet the scope goal of many projects.

'X 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’s 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 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. It would make project scope management much easier!

CREATING THE WORK BREAKDOWN
STRUCTURE

After collecting requirements and defining scope, the next step in project scope manage-
ment is to create a 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. 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 WBS is a foundation document in project management because it



provides the basis for planning and managing project schedules, costs, resources, and
changes. Since the WBS defines the total scope of the project, some project management
experts believe that work should not be done on a project if it is not included in the WBS.
Therefore, it is crucial to develop a good WBS.

The project scope statement, stakeholder requirements documentation, and organiza-
tional process assets are the primary inputs for creating a WBS. The main tool or technique
is decomposition, that is, subdividing project deliverables into smaller pieces. The outputs
of the process of creating the WBS are the WBS itself, the WBS dictionary, a scope baseline,
and project document updates.

What does a WBS look like? A WBS is often depicted as a task-oriented family tree of
activities, similar to an organizational chart. A project team often organizes the WBS around
project products, project phases, or using the project management process groups. Many peo-
ple like to create a WBS in chart form first to help them visualize the whole project and all
of its main parts. For example, Figure 5-3 shows a WBS for an intranet project. Notice that
product areas provide the basis for its organization. In this case, there are main boxes or
groupings on the WBS for developing the Web site design, the home page for the intranet, the
marketing department’s pages, and the sales department’s pages.

Intranet
Web site design Home page design Marketing pages Sales pages
Site map Text Text Text
Graphic design Images Images Images
Programs Hyperlinks Hyperlinks Hyperlinks

FIGURE 5-3 Sample intranet WBS organized by product

In contrast, a WBS for the same intranet project can be organized around project
phases, as shown in Figure 5-4.% Notice that project phases of concept, Web site design, Web
site development, roll out, and support provide the basis for its organization.

Also note the levels in Figure 5-4. 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
Structures, Second Edition (2006). Each of those boxes can be broken down into subsequent
tiers of boxes to show the hierarchy of the work. PMI uses the term “task” to describe each
level of work in the WBS. For example, in Figure 5-4, the following items can be referred to
as tasks: the Level 2 item called Concept, the Level 3 item called Define requirements, and
the Level 4 item called Define user requirements. Tasks that are decomposed into smaller
tasks are called summary tasks. Figure 5-4 shows a sample WBS in both chart and tabular
form. Notice that both of these formats show the same information. Many documents, such
as contracts, use the tabular format. Project management software also uses this format. The
WBS becomes the contents of the Task Name column in Microsoft Project, and the hierarchy
or level of tasks is shown by indenting and numbering tasks within the software. The number-
ing shown in the tabular form on the left in Figure 5-4 coincides with numbering in Microsoft
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Level 1 - Entire Project

Level 2 Concept Web site Web site I S rt
P design development Roll out uppo
Chart
form Evaluate Define Define Define Develop Brief Web
Level 3 | 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

Intranet
project

owner

requirements )
requirements

Tabular form with Microsoft Project numbering

1.0 Concept
1.1 Evaluate current systems
1.2 Define requirements
1.2.1 Define user requirements
1.2.2 Define content requirements
1.2.3 Define system requirements
1.2.4 Define server owner requirements
1.3 Define specific functionality
1.4 Define risks and risk management
approach
1.5 Develop project plan
1.6 Brief Web development team
2.0 Web site design
3.0 Web site development
4.0 Roll out
5.0 Support

Tabular form with PMI 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
.1.3 Define specific functionality
.1.4 Define risks 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

1
1

FIGURE 5-4 Sample intranet WBS organized by phase in chart and tabular form

Project and other sources. The numbering shown in the tabular form on the right in Figure
5-4 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 they prefer to use for
work breakdown structures.

In Figure 5-4, the lowest level of the WBS is Level 4. A work package is a task at the
lowest level of the WBS. In Figure 5-4, tasks 1.2.1,1.2.2, 1.2.3, and 1.2.4 (based on the num-
bering on the left) are work packages. The other tasks would probably be broken down fur-
ther. However, some tasks can remain at Level 2 or 3 in the WBS. Some might be broken
down to Level 5 or 6, depending on the complexity of the work. A work package also repre-
sents 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. 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.

Another way to think of work packages relates to entering data into project manage-
ment software. You can only enter duration estimates for work packages. The rest of the
WBS items are just groupings or summary tasks for the work packages. The software auto-
matically calculates duration estimates for various WBS levels based on data entered for 189
each work package and the WBS hierarchy. See Appendix A for detailed information on
using Project 2007.

Figure 5-5 shows the phase-oriented intranet WBS, using the Microsoft Project numbering
scheme from Figure 5-4, in the form of a Gantt chart created in Project 2007. You can see from
this figure that the WBS is the basis for project schedules. Notice that the WBS is in the left part
of the figure under the Task Name column. The resulting schedule is in the right part of the fig-
ure. You will learn more about Gantt charts in Chapter 6, Project Time Management.

WBS Schedule
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FIGURE 5-5 Intranet Gantt chart in Microsoft Project

The sample WBSs shown here seem somewhat easy to construct and understand.
Newvertheless, it is very difficult to create a good WBS. To create a good WBS, you must
understand 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 before getting too bogged
down in more detailed levels.

Many people confuse tasks on a WBS with specifications. Tasks 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 tasks to remove the old
flooring, install the new flooring, and install the trim. You would not have tasks like “12 ft.
by 14 ft. of light oak” or “flooring must be durable.”
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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 done and how it will be
done, not when it will be done. In other words, the tasks 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, monitor-
ing 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 also be mapped more
easily against time. For example, Figure 5-6 shows a WBS and Gantt chart for the intranet
project, organized by the five project management process groups. Tasks under initiating
include selecting a project manager, forming the project team, and developing the project
charter. Tasks under planning include developing a scope statement, creating a WBS, and
developing and refining other plans, which would be broken down in more detail for a real
project. The tasks of concept, Web site design, Web site development, and roll out, which
were WBS Level 2 items in Figure 5-4, now become WBS Level 3 items under executing. The
executing tasks vary the most from project to project, but many of the tasks under the other
project management process groups would be similar for all projects. If you do not use the
project management process groups in the WBS, you can have a Level 2 category called proj-
ect management to make sure that tasks related to managing the project are accounted for.
Remember that all work should be included in the WBS, including project management.
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FIGURE 5-6 Intranet project Gantt chart organized by project management process groups

JWD Consulting used the project management process groups for the Level 2 items in
its WBS for the Project Management Intranet Site Project in Chapter 3. The project team
focused on the product deliverables they had to produce for the project in breaking down
the executing task. Table 5-4 shows the categories they used for that part of the WBS. Some
project teams like to list every deliverable they need to produce and then use those as the
basis for creating all or part of their WBS. Recall that the scope statement should list and
describe all of the deliverables required for the project. It is very important to ensure consis-
tency between the project charter, scope statement, WBS, and Gantt chart to define the
scope of the project accurately.



TABLE 5-4 Executing tasks for JWD Consulting’s WBS

3.0 Executing

3.1 Survey

3.2 User inputs

3.3 Intranet site content
3.3.1 Templates and tools
3.3.2 Articles
3.3.3 Links
3.3.4 Ask the Expert
3.3.5 User requests

3.4 Intranet site design

3.5 Intranet site construction

3.6 Site testing

3.7 Site promotion

3.8 Site roll out

3.9 Project benefits measurement
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It is also very important to involve the entire project team and the customer in creating
and reviewing the WBS. People who will do the work should help to plan the work by
creating the WBS. 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.

Approaches to Developing Work Breakdown Structures

There are several approaches you can use to develop a work breakdown structure. These
approaches include:

e  Using guidelines

e The analogy approach

¢  The top-down approach

e  The bottom-up approach

e  The mind-mapping approach

Using Guidelines

If guidelines for developing a WBS exist, it is very important to follow them. Some organiza-
tions—the U.S. Department of Defense (DOD) for example—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. These proposals must include cost estimates for each task

in the WBS at a detailed and summary level. The cost for the entire project must be calculated
by summing the costs of all of the lower-level WBS tasks. When DOD personnel evaluate cost
proposals, they must compare the contractors’ costs with the DOD’s estimates. A large variation
in costs for a certain WBS task often indicates confusion as to what work must be done.
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Consider a large automation project for the U.S. Air Force. In the mid-1980s, the Air
Force developed a request for proposals for the Local On-Line Network System (LONS) to
automate 15 Air Force Systems Command bases. This $250 million project involved providing
the hardware and developing software for sharing documents such as contracts, specifications,
requests for proposals, and so on. The Air Force proposal guidelines included a WBS that con-
tractors were required to follow in preparing their cost proposals. Level 2 WBS items included
hardware, software development, training, project management, and the like. The hardware
item was composed of several Level 3 items, such as servers, workstations, printers, network
hardware, and so on. Air Force personnel reviewed the contractors’ cost proposals against
their internal cost estimate, which was also based on this WBS. Having a prescribed WBS
helped contractors to prepare their cost proposals and the Air Force to evaluate them.

Many organizations provide guidelines and templates for developing WBSs, as well as
examples of WBSs from past projects. Microsoft Project 2007 comes with several templates,
and more are available on Microsoft’s Web site and other sites. At the request of many of its
members, the Project Management Institute developed a WBS Practice Standard to provide
guidance for developing and applying the WBS to project management (see the Suggested
Readings for this chapter on the companion Web site). This document includes sample
WBSs for a wide variety of projects in various industries, including projects for Web design,
telecom, service industry outsourcing, and software implementation.

Project managers and their teams should review appropriate information to develop
their unique project WBSs more efficiently. For example, Kim Nguyen and key team mem-
bers from the opening case should review their company’s WBS guidelines, templates, and
other related information before and during the team meetings to create their WBS.

The Analogy Approach

Another approach for constructing a WBS is the analogy approach. In the analogy
approach, you use a similar project’s WBS as a starting point. For example, Kim Nguyen
from the opening case might learn that one of her organization’s suppliers did a similar
information technology upgrade project last year. She could ask them to share their WBS for
that project to provide a starting point for her own project.

McDonnell Aircraft Company, now part of Boeing, provides an example of using an anal-
ogy approach when creating WBSs. McDonnell Aircraft Company designed and manufac-
tured several different fighter aircraft. When creating a WBS for a new aircraft design, it
started by using 74 predefined subsystems for building a fighter aircraft based on past expe-
rience. There was a Level 2 WBS item for the airframe that was composed of Level 3 items
such as a forward fuselage, center fuselage, aft fuselage, and wings. This generic product-ori-
ented WBS provided a starting point for defining the scope of new aircraft projects and
developing cost estimates for new aircraft designs.

Some organizations keep a repository of WBSs and other project documentation on file
to assist people working on projects. Project 2007 and many other software tools include
sample files to assist users in creating a WBS and Gantt chart. Viewing examples of other
similar projects’ WBSs allows you to understand different ways to create a WBS.

The Top-down and Bottom-up Approaches

Two other approaches for creating WBSs are the top-down and bottom-up approaches. 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 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 5-4 shows how work was broken down to Level 4 for
part of the intranet project. After finishing the process, all resources should be assigned at
the work package level. The top-down approach is best suited to project managers who have
vast technical insight and a big-picture perspective.

In the bottom-up approach, team members first identify as many specific tasks related 193
to the project as possible. They then aggregate the specific tasks 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 an e-commerce application. Instead of looking for
guidelines on how to create a WBS or viewing similar projects’ WBSs, they could begin by list-
ing detailed tasks they think they would need to do in order to create the application. After
listing these detailed tasks, they would group the tasks into categories. Then they would group
these categories into higher-level categories. Some people have found that writing all possible
tasks down on 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. For example, a business
analyst on the project team might know that they had to define user requirements and con-
tent requirements for the e-commerce application. These tasks might be part of the require-
ments documents they would have to create as one of the project deliverables. A hardware
specialist might know they had to define system requirements and server requirements,
which would also be part of a requirements document. As a group, they might decide to put all
four of these tasks under a higher-level item called “define requirements” that would result
in the delivery of a requirements document. Later, they might realize that defining require-
ments should fall under a broader category of concept design for the e-commerce application,
along with other groups of tasks related to the concept design. The bottom-up approach can
be very time-consuming, but it can also be a very effective way to create a WBS. Project
managers often use the bottom-up approach for projects that represent entirely new systems
or approaches to doing a job, or to help create buy-in and synergy with a project team.

Mind Mapping

Some project managers like to use mind mapping to help develop WBSs. As described in
Chapter 4 when showing an example of performing a SWOT analysis, mind mapping is a
technique that uses branches radiating out from a core idea to structure thoughts and ideas.
Instead of writing tasks down in a list or immediately trying to create a structure for tasks,
mind mapping allows people to write and even draw pictures of ideas in a nonlinear format.
This more visual, less-structured approach to defining and then grouping tasks can unlock
creativity among individuals and increase participation and morale among teams.*

Figure 5-7 shows a diagram that uses mind mapping to create a WBS for the IT Upgrade
Project from Chapter 3. The figure was created using MindManager software by Mindjet
(roww.mindjet.com). The circle in the center represents the entire project. Each of the four
main branches radiating out from the center represents the main tasks or 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 tasks and WBS structure. For example, Kim
would want to focus on all of the project management tasks, and 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, and so on. Branching off from
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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, and so on. The team
would continue to add branches and items until they have exhausted ideas on what work
needs to be performed.

Building A

ol Building B
Building C

Perform physical
inventory

Update
database
IT Upgrade Pro;ect

( Install hardware and software }/ L(Acqwre hardware and software |-©

FIGURE 5-7 Sample mind-mapping technique for creating a WBS

O| Upgrade inventory

(Project management

Servers

Laptops
User

After discovering WBS items and their structure using the mind-mapping technique, you
could then translate the information into chart or tabular form, as described earlier. A feature
of MindManager software is that you can export your map into Microsoft Project. The WBS
is entered in the Task List column, with the structure automatically created based on the
mind map. Figure 5-8 shows the resulting Project 2007 file for the IT Upgrade Project.

Mind mapping can be used for developing WBSs using the top-down or bottom-up
approach. 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 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 bottom-up approach. After the mind-mapping
documents are complete, you can convert them into a chart or tabular WBS form.

The WBS Dictionary and Scope Baseline

As you can see from these sample WBSs, many of the items listed on them are rather vague.
What exactly does “Update database” mean, for example? The person responsible for this
task might think that it does not need to be broken down any further, which could be fine.
However, the task should be described in more detail so everyone has the same understand-
ing of what it involves. What if someone else has to perform the task? What would you tell
him/her to do? What will it cost to complete the task? Information that is more detailed is
needed to answer these and other questions.

A WBS dictionary is a document that describes detailed information about each WBS
item. The format of the WBS dictionary can vary based on project needs. It might be appro-
priate 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
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FIGURE 5-8 Project 2007 file with WBS generated from a mind map

projects might require that each WBS item describe the responsible organization, resource
requirements, estimated costs, and other information.

Kim should work with her team and sponsor to determine the level of detail needed in
the WBS dictionary. They should also decide where this information will be entered and how
it will be updated. Project teams often review WBS dictionary entries from similar tasks to get
a better idea of how to create these entries. For the IT Upgrade Project, Kim and her team
decided to enter all of the WBS dictionary information into their enterprise project manage-
ment system, following departmental guidelines. Table 5-5 is an example of one entry.

TABLE 5-5 Sample WBS dictionary entry

WBS Dictionary Entry March 20

Project Title: Information Technology (IT ) Upgrade Project
WBS Item Number: 2.2
WBS Item Name: Update Database

Description: The IT department maintains an online database of hardware and software
on the corporate Intranet. However, we need to make sure that we know exactly what

(continued)
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hardware and software employees are currently using and if they have any unique needs
before we decide what to order for the upgrade. This task will involve reviewing informa-
tion from the current database, producing reports that list each department’s employees
and location, and updating the data after performing the physical inventory and receiv-
ing inputs from department managers. Our project sponsor will send out a notice to all
department managers to communicate the importance of this project and this particular
task. In addition to general hardware and software upgrades, the project sponsors will ask
the department managers to provide information for any unique requirements they
might have that could affect the upgrades. This task also includes updating the inventory
data for network hardware and software. After updating the inventory database, we will
send an e-mail to each department manager to verify the information and make changes
online, as needed. Department managers will be responsible for ensuring that their peo-
ple are available and cooperative during the physical inventory. Completing this task is
dependent on WBS Item Number 2.1, Perform Physical Inventory and must precede WBS
Item Number 3.0, Acquire Hardware and Software.

The approved project scope statement and its associated WBS and WBS dictionary form the
scope baseline. Performance in meeting project scope goals is based on this scope baseline.

Advice for Creating a WBS and WBS Dictionary

As stated previously, creating a good WBS is no easy task and usually requires several
iterations. Often, it is best to use a combination of approaches to create a project’s WBS.
There are some basic principles, however, that apply to creating any good WBS and its WBS
dictionary.

e A unit of work should appear at only one place in the WBS.

e The work content of a WBS item is the sum of the WBS items below it.

e A WBS item is the responsibility of only one individual, even though many
people may be working on it.

e The WBS must be consistent with the way in which work is actually going to
be performed, it should serve the project team first, and other purposes only
if practical.

*  Project team members should be involved in developing the WBS to ensure
consistency and buy-in.

e Each WBS item must be documented in a WBS dictionary to ensure accurate
understanding of the scope of work included and not included in that item.

e The WBS must be a flexible tool to accommodate inevitable changes while
properly maintaining control of the work content in the project according to
the scope statement.’

VERIFYING SCOPE

It is difficult to create a good project scope statement and WBS for a project. It is even more
difficult, especially on information technology projects, to verify the project scope and mini-
mize scope changes. Some project teams know from the start that the scope is very unclear



and that they must work closely with the project customer to design and produce various
deliverables. In this case, the project team must develop a process for scope verification that
meets unique project needs. Careful procedures must be developed to ensure the
customer is getting what they want and the project team has enough time and money to pro-
duce the desired products and services.

Even when the project scope is fairly well defined, many information technology
projects suffer from scope creep—the tendency for project scope to keep getting bigger and 197
bigger. There are many horror stories about information technology projects failing due to
scope problems such as scope creep, with a few classic examples in the following What Went
Wrong? feature. For this reason, it is very important to verify the project scope with users
throughout the life of the project and develop a process for controlling scope changes.

® WHAT WENT WRONG?

A project scope that is too broad and grandiose can cause severe problems. Scope creep and
an overemphasis on technology for technology’s sake resulted in the bankruptey of a large
pharmaceutical firm, Texas-based FoxMeyer Drug. In 1994, the CIO was pushing for a $65
million system to manage the company’s critical operations. He did not believe in keeping
things simple, however. The company spent nearly $10 million on state-of-the-art hardware
and software and contracted the management of the project to a prestigious (and expensive)
consulting firm. The project included building an $18 million robotic warehouse, which
looked like something out of a science fiction movie, according to insiders. The scope of the
project kept getting bigger and more impractical. The elaborate warehouse was not ready
on time, and the new system generated erroneous orders that cost FoxMeyer Drug more than
$15 million in unrecovered excess shipments. In July 1996, the company took a $34 million
charge for its fourth fiscal quarter, and by August of that year, FoxMeyer Drug filed for bank-
ruptey.® Another example of scope creep comes from McDonald’s Restaurants. In 2001, the
fast-food chain initiated a project to create an intranet that would connect its headquarters
with all of its restaurants to provide detailed operational information in real time. For exam-
ple, headquarters would know if sales were slowing or if the grill temperature was correct in
every single store—all 30,000 of them in more than 120 countries. McDonald’s would not
divulge detailed information, but they admitted that the project was too large in scale and
scope. After spending $170 million on consultants and initial implementation planning,
McDonald’s realized that the project was too much to handle and terminated it.”

Another major scope problem on information technology projects is a lack of user
involvement. For example, in the late 1980s at Northrop Grumman, which specializes in
defense electronics, information technology, advanced aircraft, shipbuilding, and space
technology, an information technology project team became convinced that it could, and
should, automate the review and approval process of government proposals. The team
implemented a powerful workflow system to manage the whole process. Unfortunately, the
end users for the system were aerospace engineers who preferred to work in a more casual,
ad hoc fashion. They dubbed the system “Naziware” and refused to use it. This example
illustrates an information technology project that wasted millions of dollars developing a
system that was not in touch with the way end users did their work.®

continued
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Failing to follow good project management processes and use off-the-shelf software also
results in scope problems. 21st Century Insurance Group in Woodland Hills, California,
paid Computer Sciences Corporation $100 million on a project to develop a system for
managing business applications, including managing insurance policies, billing, claims, and
customer service. After five years, the system was still in development and used to support
less than 2 percent of the company’s business. Joshua Greenbaum, an analyst at Enterprise
Applications Consulting, called the project a “huge disaster” and questioned the insurance
company’s ability “to manage a process that is pretty well known these days. ... I'm
surprised that there wasn’t some way to build what they needed using off-the-shelf
components and lower their risk.”’

Scope verification involves formal acceptance of the completed project scope by the
stakeholders. This acceptance is often achieved by a customer inspection and then sign-off
on key deliverables. To receive formal acceptance of the project scope, the project team
must develop clear documentation of the project’s products and procedures to evaluate if
they were completed correctly and satisfactorily. Recall from Chapter 4 that configuration
management specialists identify and document the functional and physical characteristics
of the project’s products, record and report the changes, and audit the products to verify
conformance to requirements. To minimize scope changes, it is crucial to do a good job of
configuration management and verifying project scope.

The project management plan, requirements documentation, the requirements traceabil-
ity matrix, and validated deliverables are the main inputs for scope verification. The main tool
for performing scope verification is inspection. The customer, sponsor, or user inspects the
work after it is delivered. The main outputs of scope verification are accepted deliverables,
change requests, and project document updates. For example, suppose Kim’s team members
deliver upgraded computers to users as part of the IT Upgrade Project. Several users might
complain because the computers did not include special keyboards they need for medical rea-
sons. Appropriate people would review this change request and take appropriate corrective
action, such as getting sponsor approval for purchasing the special keyboards.

CONTROLLING SCOPE

As discussed in the section of Chapter 4 on integrated change control, change is inevitable
on projects, especially changes to the scope of information technology projects. Scope con-
trol involves controlling changes to the project scope. Users often are not exactly sure how
they want screens to look or what functionality they will really need to improve business
performance. Developers are not exactly sure how to interpret user requirements, and they
also have to deal with constantly changing technologies.

The goal of scope control is to influence the factors that cause scope changes, assure
changes are processed according to procedures developed as part of integrated change con-
trol, and manage changes when they occur. You cannot do a good job of controlling scope
if you do not first do a good job of collecting requirements, defining scope, and verifying
scope. How can you prevent scope creep when you have not agreed on the work to be
performed and your sponsor hasn’t verified that the proposed work was acceptable? You
also need to develop a process for soliciting and monitoring changes to project scope.



Stakeholders should be encouraged to suggest changes that will benefit the overall project
and discouraged from suggesting unnecessary changes.

The project management plan, work performance data, requirements documentation,
requirements traceability matrix, and organizational process assets are the main inputs to
scope control. An important tool for performing scope control is variance analysis. Variance
is the difference between planned and actual performance. For example, if a supplier was
supposed to deliver five special keyboards and you received only four, the variance would
be one keyboard. The outputs of scope control include work performance measurements,
organizational process assets updates, change requests, project management plan updates,
and project document updates.

Table 1-2 in Chapter 1 lists the top ten factors that help information technology projects
succeed. Four of these ten factors are related to scope verification and control: user involve-
ment, clear business objectives, minimized or clearly defined scope, and firm basic require-
ments. To avoid project failures, therefore, it is crucial for information technology project
managers and their teams to work on improving user input and reducing incomplete and
changing requirements and specifications.

BEST PRACTICE

As seen from the examples of What Went Wrong?, companies should follow these best prac-
tices to avoid major scope problems:

1. 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.

2. Involve users in project scope management. Assign key users to the project team and
give them ownership of requirements definition and scope verification.

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

4. TFollow good project management processes. As described in this chapter and others,
there are well-defined processes for managing project scope and others aspects of
projects.

Managing the scope of software development is often very difficult, but frameworks
such as IBM’s Rational Unified Process® (RUP) can help. For example, RUP describes a set
of principles that characterize best practices in the creation, deployment, and evolution of
software-intensive systems as follows:

e  Adapt the process

e Balance competing stakeholder priorities
e (Collaborate across teams

e Demonstrate value iteratively

e Elevate the level of abstraction

e Focus continuously on quality®
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The following sections provide more suggestions for improving scope management on
information technology projects.

Suggestions for Improving User Input

Lack of user input leads to problems with managing scope creep and controlling change. How
can you manage this important issue? Following are suggestions for improving user input:

Develop a good project selection process for information technology projects.
Insist that all projects have a sponsor from the user organization. The sponsor
should not be someone in the information technology department, nor should
the sponsor be the project manager. Make project information, including the
project charter, project management plan, project scope statement, WBS, and
WBS dictionary, easily available in the organization. Making basic project infor-
mation available will help avoid duplication of effort and ensure that the most
important projects are the ones on which people are working.

Have users on the project team. Some organizations require project managers
to come from the business area of the project instead of the information tech-
nology group. Some organizations assign co-project managers to information
technology projects, one from information technology and one from the main
business group. Users should be assigned full-time to large information technol-
ogy projects and part-time to smaller projects. A key success factor in North-
west Airline’s ResNet project (see the companion Web site to read the entire
case study for this project) was training reservation agents—the users—in how
to write programming code for their new reservation system. Because the sales
agents had intimate knowledge of the business, they provided excellent input
and actually created most of the software.

Have regular meetings with defined agendas. Meeting regularly sounds obvious,
but many information technology projects fail because the project team mem-
bers do not have regular interaction with users. They assume they understand
what users need without getting direct feedback. To encourage this interaction,
users should sign off on key deliverables presented at meetings.

Deliver something to project users and sponsors on a regular basis. If it is some
sort of hardware or software, make sure it works first.

Do not promise to deliver what cannot be delivered in a particular time frame.
Make sure the project schedule allows enough time to produce the
deliverables.

Co-locate users with the developers. People often get to know each other better by
being in close proximity. If the users cannot be physically moved to be near develo-
pers during the entire project, they could set aside certain days for co-location.

Suggestions for Reducing Incomplete and Changing Requirements

Some requirement changes are expected on information technology projects, but many pro-

jects have too many changes to their requirements, especially during later stages of the proj-

ect life cycle when it is more difficult to implement them. The following are suggestions
for improving the requirements process:



Develop and follow a requirements management process that includes proce-
dures for initial requirements determination. (See the Suggested Readings on
the companion Web site by Wiegers and Robertson for detailed information

on managing requirements. )

Employ techniques such as prototyping, use case modeling, and Joint Applica-
tion Design to understand user requirements thoroughly. Prototyping involves
developing a working replica of the system or some aspect of the system. These 201
working replicas may be throwaways or an incremental component of the deliv-
erable system. Prototyping is an effective tool for gaining an understanding of
requirements, determining the feasibility of requirements, and resolving user
interface uncertainties. Use case modeling is a process for identifying and
modeling business events, who initiated them, and how the system should
respond to them. It is an effective tool for understanding requirements for
information systems. Joint Application Design (JAD) uses highly organized
and intensive workshops to bring together project stakeholders—the sponsor,
users, business analysts, programmers, and so on—to jointly define and design
information systems. These techniques also help users become more active in
defining system requirements.

Put all requirements in writing and keep them current and readily available.
Several tools are available to automate this function. For example, a type of
software called a requirements management tool aids in capturing and main-
taining requirements information, provides immediate access to the informa-
tion, and assists in establishing necessary relationships between requirements
and information created by other tools.

Create a requirements management database for documenting and control-
ling requirements. Computer Aided Software Engineering (CASE) tools or
other technologies can assist in maintaining a repository for project data.

A CASE tool’s database can also be used to document and control
requirements.

Provide adequate testing to verify that the project’s products perform as
expected. Conduct testing throughout the project life cycle. Chapter 8, Project
Quality Management, includes more information on testing.

Use a process for reviewing requested requirements changes from a systems
perspective. For example, ensure that project scope changes include associated
cost and schedule changes. Require approval by appropriate stakeholders. It is
crucial for the project manager to lead the team in their focus on achieving
approved scope goals and not get side-tracked into doing additional work. For
example, in his book, Alpha Project Managers, Andy Crowe tried to uncover
what the “best” or “alpha” project managers do differently from other project
managers. One of these alpha project managers explained how he learned an
important lesson about scope control:

“Toward the end of some projects I've worked on, the managers
made their teams work these really long hours. After the second
or third time this happened, I just assumed that this was the way
things worked. Then I got to work with a manager who planned
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everything out really well and ran the team at a good pace the
whole time, and we kept on schedule. When the customer found
out that things were on schedule, he kept trying to increase the
scope, but we had a good manager this time, and she wouldn’t let
him do it without adjusting the baselines. That was the first time
[ was on a project that finished everything on time and on budget,
and I was amazed at how easy she made it look.”"

e  Emphasize completion dates. For example, a project manager at Farmland
Industries, Inc. in Kansas City, Missouri, kept her 15-month, $7 million inte-
grated supply-chain project on track by setting the project deadline. She says,
“May 1 was the drop-dead date, and everything else was backed into it. Users
would come to us and say they wanted something, and we’d ask them what they
wanted to give up to get it. Sticking to the date is how we managed
scope creep.”1?

e Allocate resources specifically for handling change requests. For example, Peeter
Kivestu and his ResNet team at Northwest Airlines knew that users would request
enhancements to the reservations system they were developing. They provided
a special function key on the ResNet screen for users to submit their requests,
and the project included three full-time programmers to handle these requests.
Users made over 11,000 enhancement requests. The managers who sponsored
the four main software applications had to prioritize the software enhancement
requests and decide as a group what changes to approve. The three programmers
then implemented as many items as they could, in priority order, given the time
they had. Although they only implemented 38 percent of the requested enhance-
ments, they were the most important ones, and the users were very satisfied with
the system and process. (You can find a detailed description of the ResNet proj-
ect on the companion Web site for this text.)

USING SOFTWARE TO ASSIST IN PROJECT
SCOPE MANAGEMENT

Project managers and their teams can use several types of software to assist in project scope
management. As shown in several of the figures and tables in this chapter, you can use word
processing software to create scope-related documents, and most people use spreadsheet

or presentation software to develop various charts, graphs, and matrixes related to scope
management. Mind-mapping software can be useful in developing a WBS. Project stake-
holders also transmit project scope management information using various types of commu-
nication software such as e-mail and assorted Web-based applications.

Project management software helps you develop a WBS, which serves as a basis for
creating Gantt charts, assigning resources, allocating costs, and so on. You can also use the
templates that come with various project management software products to help you create
a WBS for your project. (See the section on project scope management in Appendix A for
detailed information on using Project 2007 and the companion Web site for information
on templates related to project scope management.)



You can also use many types of specialized software to assist in project scope manage-
ment. Many information technology projects use special software for requirements manage-
ment, prototyping, modeling, and other scope-related work. Because scope is such a crucial
part of project management, there are many software products available to assist in managing
project scope.

Project scope management is very important, especially on information technology pro-
jects. After selecting projects, organizations must collect the requirements and define the
scope of the work, break down the work into manageable pieces, verify the scope
with project stakeholders, and manage changes to project scope. Using the basic project
management concepts, tools, and techniques discussed in this chapter can help you
successfully manage project scope.

CASE WRAP-UP

Kim Nguyen reviewed guidelines for creating WBSs provided by her company and other
sources. She had a meeting with the three team leaders for her project to get their input
on how to proceed. They reviewed several sample documents and decided to have major
groupings for their project based on updating the inventory database, acquiring the neces-
sary hardware and software, installing the hardware and software, and performing project
management. After they decided on a basic approach, Kim led a meeting with the entire
project team of 12 people, with some attending virtually. She reviewed the project charter
and stakeholder register, described the basic approach they would use to collect require-
ments and define the project scope, and reviewed sample WBSs. Kim opened the floor for
questions, which she answered confidently. She then let each team leader work with his
or her people to start writing the detailed scope statement and their sections of the WBS
and WBS dictionary. Everyone participated in the meeting, sharing their individual exper-
tise and openly asking questions. Kim could see that the project was off to a good start.
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Chapter Summary

Project scope management includes the processes required to ensure that the project addresses
all the work required, and only the work required, to complete the project successfully. The main
processes include collecting requirements, defining scope, creating the WBS, verifying scope, and
controlling scope.

The first step in project scope management is collecting requirements, a crucial part of
many IT projects. It is important to review the project charter and meet with key stakeholders
listed in the stakeholder register when collecting requirements. The main outputs of this process
are requirements documentation, a requirements management plan, and a requirements trace-
ability matrix.

A project scope statement is created in the scope definition process. This document often
includes a product scope description, product user acceptance criteria, detailed information on all
project deliverables, and information on project boundaries, constraints, and assumptions. There
are often several versions of the project scope statement to keep scope information detailed and
up-to-date.

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. The WBS forms the basis for planning and
managing project schedules, costs, resources, and changes. You cannot use project management
software without first creating a good WBS. A WBS dictionary is a document that describes
detailed information about each WBS item. A good WBS is often difficult to create because of the
complexity of the project. There are several approaches for developing a WBS, including using
guidelines, the analogy approach, the top-down approach, the bottom-up approach, and mind
mapping.

Verifying scope involves formal acceptance of the project scope by the stakeholders. Control-
ling scope involves controlling changes to the project scope.

Poor project scope management is one of the key reasons projects fail. For information
technology projects, it is important for good project scope management to have strong user
involvement, a clear statement of requirements, and a process for managing scope
changes.

There are many software products available to assist in project scope management. The
WBS is a key concept in properly using project management software since it provides the basis
for entering tasks.

Quick Quiz

1. refer(s) to all the work involved in creating the products of the project
and the processes used to create them.

a. Deliverables
b. Milestones

c. Scope

d. Product development



Which tool or technique for collecting requirements is often the most expensive and time

consuming?

a. interviews

b. focus groups

C. surveys

d. observation

A is a deliverable-oriented grouping of the work involved in a project that
defines the total scope of the project.

a. scope statement

b. WBS

c. WBS dictionary

d. work package

What approach to developing a WBS involves writing down or drawing ideas in a nonlinear
format?

a. top-down

b. bottom-up

c. analogy

d. mind mapping

Assume you have a project with major categories called planning, analysis, design, and test-
ing. What level of the WBS would these items fall under?

a.
b.
c.
d.

0
1
2
3

Which of the following is not a best practice that can help in avoiding scope problems on
information technology projects?

a.
b.
c.
d.

Keep the scope realistic

Use off-the-shelf hardware and software whenever possible
Follow good project management processes

Don’t involve too many users in scope management

What major restaurant chain terminated a large project after spending $170 million on it, pri-
marily because they realized the project scope was too much to handle?

a.

b
c.
d

Burger King
Pizza Hut
McDonald’s
Taco Bell
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10.

Scope is often achieved by a customer inspection and then sign-off on key
deliverables.

a. verification

b. validation

c. completion

d. close-out

Which of the following is not a suggestion for improving user input?

a. Develop a good project selection process for information technology projects
b. Have users on the project team

c. Co-locate users with developers

d. Only have meetings as needed, not on a regular basis

Project management software helps you develop a , Which serves as a basis
for creating Gantt charts, assigning resources, and allocating costs.

a. project plan
b. schedule

c. WBS

d. deliverable

Quick Quiz Answers
1.c;2.a;3.b;4.d;5.¢;6.d;7.¢;8.a;9.d;10.¢c

Discussion Questions

1.

What is involved in project scope management, and why is good project scope management
so important on information technology projects?

What is involved in collecting requirements for a project? Why is it often such a difficult thing
to do?

Discuss the process of defining project scope in more detail as a project progresses, going from
information in a project charter to a project scope statement, WBS, and WBS dictionary.

Describe different ways to develop a WBS and explain why it is often so difficult to do.

What is the main technique used for verifying scope? Give an example of scope verification
on a project.

Using examples in this book or online, describe a project that suffered from scope creep.
Could it have been avoided? How? Can scope creep be a good thing? When?

Why do you need a good WBS to use project management software? What other types of
software can you use to assist in project scope management?

Exercises

1.

Chapter 5

You are working on a project to develop a new or enhanced system to help people at your
college, university, or organization to find jobs. The system must be tailored to your student



or work population and be very easy to use. Write a two-page paper describing how you
would collect requirements for this system and include at least five requirements in a require-
ments traceability matrix.

Use PowerPoint, Visio, or similar software to create a WBS in chart form (similar to an organi-
zational chart—see the sample in the top of Figure 5-4). Assume the Level 2 categories are ini-
tiating, planning, executing, monitoring and controlling, and closing. Under the executing
section, include Level 3 categories of analysis, design, prototyping, testing, implementation,
and support. Assume the support category includes Level 4 items called training, documenta-
tion, user support, and enhancements.

Create the same WBS described in Exercise 2 using Project 2007, indenting categories
appropriately. Use the outline numbering feature to display the outline numbers (click Tools
on the menu bar, click Options, and then click Show outline number). For example, your
WBS should start with 1.0 Initiating. Do not enter any durations or dependencies. See
Appendix A or Project 2007’s Help for instructions on creating a WBS. Print the resulting
Gantt chart on one page, being sure to display the entire Task Name column.

Create a WBS for one of the following projects:

e Introducing self-checkout registers at your school’s bookstore

e Updating 50 laptops from Project 2003 to Project 2007

e Providing a new Internet Cafe onsite at your organization

Decide on all of the Level 2 categories for the WBS. Draw a mind map (or use mind-mapping
software, if desired) and break down the work to at least the fourth level for one of the WBS
items. Enter the WBS into Project 2007 and print out the Gantt chart. Do not enter any dura-
tions or dependencies. Make notes of questions you had while completing this exercise.
Review a template file in the Microsoft Project 2007 templates folder, from Microsoft's “Proj-
ect templates” link at http://office.microsoft.com/project, or from another source. What do you
think about the WBS? Write a two-page paper summarizing your analysis, providing at least
three suggestions for improving the WBS.

Read one of the suggested readings on the companion Web site or find an article related

to project scope management. Write a two-page summary of the article, its key conclusions,
and your opinion.

Running Case

Managers at Manage Your Health, Inc. (MYH) selected Tony Prince as the project manager
for the Recreation and Wellness Intranet Project. The schedule goal is six months, and the
budget is $200,000. Tony had previous project management and systems analysis experi-
ence within the company, and he was an avid sports enthusiast. Tony was starting to put the
project team together. Tony knew he would have to develop a survey to solicit input from all
employees about this new system and make sure it was very user-friendly.

Recall from Chapter 4 that this application would include the following capabilities:

e  Allow employees to register for company-sponsored recreational programs,
such as soccer, softball, bowling, jogging, walking, and other sports.
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e Allow employees to register for company-sponsored classes and programs to
help them manage their weight, reduce stress, stop smoking, and manage other
health-related issues.

e Track data on employee involvement in these recreational and health-manage-
ment programs.

e  Offer incentives for people to join the programs and do well in them (e.g., incen-
tives for achieving weight goals, winning sports team competitions, etc.).

Assume that MYH would not need to purchase any additional hardware or software for

the project.

Tasks

Document your approach for collecting requirements for this project in a two-page paper, and
include at least five requirements in a requirements traceability matrix.

Develop a first version of a project scope statement for the project. Use the template provid-
ed on the companion Web site for this text and the example in Chapter 3 as guides. Be as
specific as possible in describing product characteristics and requirements, as well as all of
the project’s deliverables. Be sure to include testing and training as part of the project
scope.

Develop a work breakdown structure for the project. Break down the work to Level 3 or Level
4, as appropriate. Use the template on the companion Web site and samples in this text as
guides. Print the WBS in list form as a Word file. Be sure the WBS is based on the project
charter (created in the Chapter 4 Running Case), the project scope statement created in
Task 2 above, and other relevant information.

Use the WBS you developed in Task 3 above to begin creating a Gantt chart in Project

2007 for the project. Use the outline numbering feature to display the outline numbers (click
Tools on the menu bar, click Options, and then click Show outline number). Do not enter any
durations or dependencies. Print the resulting Gantt chart on one page, being sure to display
the entire Task Name column.

Develop a strategy for scope verification and change control for this project. Write a two-page
paper summarizing key points of the strategy.

Companion Web Site

Visit the companion Web site for this text (www.cengage.com/mis/schwalbe) to access:

* References cited in the text and additional suggested readings for each chapter
e  Template files

* Lecture notes

e Interactive quizzes

e Podcasts

e Links to general project management Web sites

e And more



See the Preface of this text for additional information on accessing the companion
Web site.

Key Terms

analogy approach — creating a WBS by using a similar project's WBS as a starting point

bottom-up approach — creating a WBS by having team members identify as many specific 209
tasks related to the project as possible and then grouping them into higher level categories
decomposition — subdividing project deliverables into smaller pieces
deliverable — a product, such as a report or segment of software code, produced as part of a
project
Joint Application Design (JAD) — using highly organized and intensive workshops to bring
together project stakeholders—the sponsor, users, business analysts, programmers, and so
on—to jointly define and design information systems

project scope management — the processes involved in defining and controlling what work is
or is not included in a project

project scope statement — a document that includes, at a minimum, a description of the
project, including its overall objectives and justification, detailed descriptions of all project
deliverables, and the characteristics and requirements of products and services produced
as part of the project

prototyping — developing a working replica of the system or some aspect of the system to help
define user requirements

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 requirements are
addressed

scope — all the work involved in creating the products of the project and the processes used to
create them

scope baseline — the approved project scope statement and its associated WBS and WBS
dictionary
scope creep — the tendency for project scope to keep getting bigger

top-down approach — creating a WBS by starting with the largest items of the project and
breaking them into their subordinate items

use case modeling — a process for identifying and modeling business events, who initiated
them, and how the system should respond to them

variance — the difference between planned and actual performance
WBS dictionary — a document that describes detailed information about each WBS item

work breakdown structure (WBS) — a deliverable-oriented grouping of the work involved in a
project that defines the total scope of the project

work package — a task at the lowest level of the WBS

Project Scope Management
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OPENING CASE

Sue Johnson was the project manager for a consulting company contracted to provide a
new online registration system at a local college. This system absolutely had to be opera-
tional by May 1, so students could use it to register for the fall semester. Her company’s
contract had a stiff penalty clause if the system was not ready by then, and Sue and her
team would get nice bonuses for doing a good job on this project and meeting the schedule.
Sue knew that it was her responsibility to meet the schedule and manage scope, cost, and
quality expectations. She and her team developed a detailed schedule and network diagram
to help organize the project.

Developing the schedule turned out to be the easy part; keeping the project on track
was more difficult. Managing people issues and resolving schedule conflicts were two of the
bigger challenges. Many of the customers’ employees took unplanned vacations and missed
or rescheduled project review meetings. These changes made it difficult for the project
team to follow their planned schedule for the system because they had to have customer
sign-off at various stages of the systems development life cycle. One senior programmer
on Sue’s project team quit, and she knew it would take extra time for a new person to get
up to speed. It was still early in the project, but Sue knew they were falling behind. What
could she do to meet the operational date of May 17

THE IMPORTANCE OF PROJECT
SCHEDULES

Many information technology projects are failures in terms of meeting scope, time, and cost
projections. Managers often cite delivering projects on time as one of their biggest chal-
lenges and the main cause of conflict.

Perhaps part of the reason schedule problems are so common is that time is easily
and simply measured. You can debate scope and cost overruns and make actual numbers
appear closer to estimates, but once a project schedule is set, anyone can quickly estimate
schedule performance by subtracting the original time estimate from how long it really
took to complete the project. People often compare planned and actual project completion
times without taking into account approved changes in the project. Time is also the one var-
iable that has the least amount of flexibility. Time passes no matter what happens on a
project.

Individual work styles and cultural differences may also cause schedule conflicts. You
will learn in Chapter 9, Project Human Resource Management, about the Myers Briggs Type
Indicator. One dimension of this team-building tool deals with peoples’ attitudes toward
structure and deadlines. Some people prefer detailed schedules and emphasize task comple-
tion. Others prefer to keep things open and flexible. Different cultures and even entire coun-
tries have different attitudes about schedules. For example, some countries close
businesses for several hours every afternoon to have siestas. Others countries may have dif-
ferent religious or secular holidays at certain times of the year when not much work will
be done. Cultures may also have different perceptions of work ethic—some may value hard
work and strict schedules while others may value the ability to remain relaxed and

flexible.



'X MEDIA SNAPSHOT

In contrast to the 2002 Salt Lake City Winter Olympic Games (see Chapter 4’s Media
Snapshot) or the 2008 Beijing Summer Olympic Games, planning and scheduling was not
well implemented for the 2004 Summer Olympic Games held in Athens, Greece. Many
articles were written before the opening ceremonies predicting that the facilities would not
be ready in time. “With just 162 days to go to the opening of the Athens Olympics, the
Greek capital is still not ready for the expected onslaught. ... By now 22 of the 30 Olympic
projects were supposed to be finished. This week the Athens Olympic Committee proudly
announced 19 venues would be finished by the end of next month. That’s a long way off
target.”!

However, many people were pleasantly surprised by the amazing opening ceremonies,
beautiful new buildings, and state-of-the-art security and transportation systems in Athens.
For example, traffic flow, considered a major pre-Games hurdle, was superb. One spectator
at the games commented on the prediction that the facilities would not be ready in time,
“Athens proved them all wrong. . .. It has never looked better.”? The Greeks even made fun
of critics by having construction workers pretend to still be working as the ceremonies
began. Athens Olympics chief Gianna Angelopoulos-Daskalaki deserves a gold medal for her
performance in leading the many people involved in organizing the 2004 Olympic Games.
Unfortunately, the Greek government suffered a huge financial deficit since the games cost
more than twice the planned budget.
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With all these possibilities for schedule conflicts, it’s important to use good project time
management so that project managers can help improve performance in this area. Project
time management, simply defined, involves the processes required to ensure timely com-
pletion of a project. Achieving timely completion of a project, however, is by no means
simple. There are six main processes involved in project time management:

1. Defining activities involves identifying the specific activities that the project
team members and stakeholders must perform to produce the project deliver-
ables. An activity or task is an element of work normally found on the work
breakdown structure (WBS) that has an expected duration, a cost, and
resource requirements. The main outputs of this process are an activity list,
activity attributes, and milestone list.

2. Sequencing activities involves identifying and documenting the relationships
between project activities. The main outputs of this process include project
schedule network diagrams and project document updates.

3. Estimating activity resources involves estimating how many resources—
people, equipment, and materials—a project team should use to perform
project activities. The main outputs of this process are activity resource
requirements, a resource breakdown structure, and project document
updates.

4. Estimating activity durations involves estimating the number of work periods
that are needed to complete individual activities. Outputs include activity dura-
tion estimates and project document updates.

Project Time Management
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5. Dewveloping the schedule involves analyzing activity sequences, activity
resource estimates, and activity duration estimates to create the project sched-
ule. Outputs include a project schedule, a schedule baseline, schedule data, and
project document updates.

6. Controlling the schedule involves controlling and managing changes to the

project schedule. Outputs include work performance measurements, organiza-

tional process assets updates, change requests, project management plan
updates, and project document updates.

Figure 6-1 summarizes these processes and outputs, showing when they occur in a typi-
cal project.

Planning

Process: Define activities

Outputs: Activity list, activity attributes, milestone list

Process: Sequence activities

Outputs: Project schedule network diagrams, project document updates

Process: Estimate activity resources

Outputs: Activity resource requirements, resource breakdown structure,
project document updates

Process: Estimate activity durations

Outputs: Activity duration estimates, project document updates

Process: Develop schedule

Outputs: Project schedule, schedule baseline, schedule data, project
document updates

»

Monitoring and Controlling

Process: Control schedule

Outputs: Work performance measurements, organizational process assets
updates, change requests, project management plan updates,
project document updates

»

Project Start Project Finish

»
>

FIGURE 6-1 Project time management summary

You can improve project time management by performing these processes and by using
some basic project management tools and techniques. Every manager is familiar with some
form of scheduling, but most managers have not used several of the tools and techniques
unique to project time management, such as Gantt charts, network diagrams, and critical
path analysis.

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



develops a project scope statement and WBS, as discussed in Chapter 5, Project Scope Man-
agement. The project charter should also include some estimate of how much money will
be allocated to the project. Using this information with the main inputs for defining activi-
ties—the scope baseline (the scope statement, WBS, and WBS dictionary), enterprise envi-
ronmental factors, and organizational process assets—the project manager and project
team begin developing a detailed list of activities, their attributes, and a milestone list.

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 descrip-
tion of the activity. The activity attributes provide more 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 dic-
tionary. Information is added to the activity attributes as it becomes available, such as logi-
cal relationships and resource requirements that are determined in later processes. Many
project teams use an automated system to keep track of all of this activity-related
information.

A milestone on a project is a significant event that normally has no duration. It often
takes several activities and a lot of work to complete a milestone, but the milestone itself
is like a marker to help in identifying necessary activities. Milestones are also useful tools for
setting schedule goals and monitoring progress. For example, milestones on a project like
the one in the opening case might include completion and customer sign-off of documents,
such as design documents and test plans; completion of specific products, such as software
modules or installation of new hardware; and completion of important process-related work,
such as project review meetings, tests, and so on. Not every deliverable or output created for
a project is really a milestone. Milestones are the most important and visible ones. For
example, the term milestone is used in several contexts, such as in child development.
Parents and doctors check for milestones, such as a child first rolling over, sitting, crawling,
walking, talking, and so on. You will learn more about milestones later in this chapter.

Activity information is a required input to the other time management processes. You
cannot determine activity sequencing, resources, or durations, develop the schedule, or
control the schedule until you have a good understanding of project activities.

Recall the triple constraint of project management—balancing scope, time, and cost
goals—and note the order of these items. Ideally, the project team and key stakeholders first
define the project scope, then the time or schedule for the project, and then the project’s
cost. The order of these three items reflects the basic order of the first four processes in
project time management: defining activities (further defining the scope), sequencing activi-
ties (further defining the time), and estimating activity resources and activity durations (fur-
ther defining the time and cost). These four project time management processes are the
basis for creating a project schedule.

The goal of the defining activities is to ensure that the project team has complete under-
standing of all the work they must do as part of the project scope so they can start schedul-
ing the work. For example, a WBS item might be “Produce study report.” The project
team would have to understand what that means before they can make schedule-related
decisions. How long should the report be? Does it require a survey or extensive research
to produce it? What skill level does the report writer need to have? Further defining that
task will help the project team determine how long it will take to do and who should do it.
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The WBS is often dissected further as the project team members further define the
activities required for performing the work. For example, the task “Produce study report”
might be broken down into several subtasks describing the steps involved in producing the
report, such as developing a survey, administering the survey, analyzing the survey results,
performing research, writing a draft report, editing the report, and finally producing the
report. This process of progressive elaboration, as mentioned as an attribute of a project in
Chapter 1, is sometimes called “rolling wave planning.”

As stated earlier, activities or tasks are elements of work performed during the course
of a project; they have expected durations, costs, and resource requirements. Defining activ-
ities also results in supporting detail to document important product information as well as
assumptions and constraints related to specific activities. The project team should review
the activity list and activity attributes with project stakeholders before moving on to the
next step in project time management. If they do not review these items, they could produce
an unrealistic schedule and deliver unacceptable results. For example, if a project manager
simply estimated that it would take one day for the “Produce study report” task and had
an intern or trainee write a 10-page report to complete that task, the result could be a furi-
ous customer who expected extensive research, surveys, and a 100-page report. Clearly
defining the work is crucial to all projects. If there are misunderstandings about activities,
requested changes may be required.

In the opening case, Sue Johnson and her project team had a contract and detailed spe-
cifications for the college’s new online registration system. They also had to focus on meet-
ing the May 1 date for an operational system so the college could start using the new
system for the new semester’s registration. To develop a project schedule, Sue and her team
had to review the contract, detailed specifications, and desired operational date, create an
activity list, activity attributes, and milestone list. After developing more detailed definitions
of project activities, Sue and her team would review them with their customers to ensure
that they were on the right track.

@ WHAT WENT WRONG?

At the U.S. Federal Bureau of Investigation (FBI), poor time management was one of the
reasons behind the failure of Trilogy, a “disastrous, unbelievably expensive piece of vapor-
ware, which was more than four years in the (un)making. The system was supposed to
enable FBI agents to integrate intelligence from isolated information silos within the
Bureau.”” In May 2006, the Government Accounting Agency said that the Trilogy project
failed at its core mission of improving the FBI’s investigative abilities and was plagued with
missed milestones and escalating costs.

The FBI rushed to develop the new system, beginning in 2001, in response to the
attacks on September 11. The need for new software was obvious to former FBI agent,
David J. Williams, who recalls joining a roomful of agents shortly after 9/11 to help with
intelligence. Agents were wearing out the casters on their chairs by sliding back and forth
between 20 old computer terminals, many of which were attached to various databases con-
taining different information.

continued




Congressional hearings revealed numerous problems with the project. The require-
ments for the project were very loosely defined, there were many leadership changes
throughout the project, and several contracts had no scheduled milestones for completion
or penalties if work was late. The new system was finally completed in 2006 and cost more
than 8537 million—more than a year late and $200 million over budget. The FBI replaced
Trilogy with a new system called Sentinel and began training employees to use it in May
2007. Although that was about a month behind schedule, director Robert Mueller told a

Senate panel that he was optimistic about the $425 million project’s progress.* 217

SEQUENCING ACTIVITIES

After defining project activities, the next step in project time management is sequencing
them or determining their dependencies. Inputs to the activity sequencing process include
the activity list and attributes, project scope statement, milestone list, and organizational
process assets. It involves evaluating the reasons for dependencies and the different types
of dependencies.

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 rela-
tionships 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:

¢ Mandatory dependencies are inherent in the nature of the work being per-
formed on a project. They are sometimes referred to as hard logic. For exam-
ple, you cannot test code until after the code is written.

¢ Discretionary dependencies are defined by the project team. For example, a
project team might follow good practice and not start the detailed design of a
new information system until the users sign off on all of the analysis work. Dis-
cretionary dependencies are sometimes referred to as soft logic and should be
used with care since they may limit later scheduling options.

e External dependencies involve relationships between project and non-project
activities. The installation of a new operating system and other software may
depend on delivery of new hardware from an external supplier. Even though
the delivery of the new hardware may not be in the scope of the project, you
should add an external dependency 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, you cannot use some of the most powerful schedule tools available
to project managers: network diagrams and critical path analysis.
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Network Diagrams

Network diagrams are the preferred technique for showing activity sequencing. A network
diagram is a schematic display of the logical relationships among, or sequencing of, project
activities. Some people refer to network diagrams as project schedule network diagrams or
PERT charts. PERT is described later in this chapter. Figure 6-2 shows a sample network
diagram for Project X, which uses the arrow diagramming method (ADM) or activity-on-
arrow (AOA) approach.

2
A=1
C .
C=3 =2

4 T

Note: Assume all durations are in days; A=1 means Activity A has a
duration of 1 day.

FIGURE 6-2 Activity-on-arrow (AOA) network diagram for Project X

Note the main elements on this network diagram. The letters A through J represent
activities with dependencies that are required to complete the project. These activities
come from the WBS and 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; Activity D must be done before Activity H, and so on.

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 activi-
ties 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 com-
plete 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 in order for the project to finish. It is 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. How-
ever, some people like to have start and end milestones and to list every activity. It is a mat-
ter of preference. For projects with hundreds of activities, it might be simpler to include
only activities with dependencies on a network diagram, especially on large projects. Some-
times it is enough to put summary tasks on a network diagram or to break down the project
into several smaller network diagrams.



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 6-2. For example, A = 1
means that the duration of Activity A is one day, week, 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. Bursts occur 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 6-2, Node 1 is a burst since it goes into Nodes 2, 3, and 4.
Node 5 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. Asarule of thumb, all arrowheads should face toward the right, and no arrows
should cross on an AOA network diagram. You may need to redraw the diagram
to make it look presentable.
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Even though AOA or ADM network diagrams are generally easy to understand and cre-
ate, 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 certain types of time
relationships.

Figure 6-3 illustrates the types of dependencies that can occur among project activities.
After you determine the reason for a dependency between activities (mandatory,

Task dependencies

The nature of the relationship between two linked tasks. You link tasks by defining a
dependency between their finish and start dates For example, the "Contact caterers”
task must finish before the start of the "Determine menus" task. There are four kinds
of task dependencies in Microsoft Project:

Task dependency Example Description
Finish-to-start (FS) Task (B) cannot start until task (A)
B finishes.
Start-to-start (SS) 2 Task (B) cannat start until task (A)
starts.
Finish-to-finish (FF) _¢|:] Task (B) cannot finish until task (4)
—E | finishes.
Start-to-finish (SF) I-j| A Task (B) cannot finish until task (A)
starts,

FIGURE 6-3 Task dependency types
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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. See
Appendix A to learn how to create dependencies in Microsoft Project 2007. The four types
of dependencies or relationships between activities include:

¢ Finish-to-start dependency: a relationship where the “from” activity or prede-
cessor must finish before the “to” activity or successor can start. For example,
you cannot provide user training until after software, or a new system, has been
installed. Finish-to-start is the most common type of relationship, or dependen-
¢y, and AOA network diagrams use only finish-to-start dependencies.

e Start-to-start dependency: a relationship in which the “from” activity cannot
start until the “to” activity or successor is started. For example, on several
information technology projects, a group of activities all start simultaneously,
such as the many tasks that occur when a new system goes live.

¢  Finish-to-finish dependency: a relationship where the “from” activity must
be finished before the “to” activity can be finished. One task cannot finish
before another finishes. For example, quality control efforts cannot finish
before production finishes, although the two activities can be performed at the
same time.

e Start-to-finish dependency: a relationship where the “from” activity must start
before the “to” activity can be finished. 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 manufacturing process starting should delay completion of stocking
the raw materials. Another example would be a babysitter who wants to finish
watching a young child but is dependent on the parent arriving. The parent must
show up or “start” before the babysitter can finish his or her oversight.

Figure 6-4 illustrates Project X 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. 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 appears automatically in red in the
Microsoft Project network diagram view. In Figure 6-4, the boxes for critical tasks have a
thicker border.

The precedence diagramming method is used more often than AOA network diagrams
and offers a number of advantages over the AOA technique. First, most project manage-
ment software uses the precedence diagramming method. Second, the precedence
diagramming method avoids the need to use dummy activities. Dummy activities have
no duration and no resources but are occasionally needed on AOA network diagrams to
show logical relationships between activities. They are represented with dashed arrow
lines, and have zero for the duration estimate. Third, the precedence diagramming meth-
od shows different dependencies among tasks, whereas AOA network diagrams use only
finish-to-start dependencies. You will learn more about activity sequencing using Project
2007 in Appendix A.
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FIGURE 6-4 Precedence diagramming method (PDM) network diagram for Project X

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. The nature of the project and the organization will affect resource estimating.
Expert judgment, an analysis of alternatives, estimating data, and project management soft-
ware are tools available to assist in resource estimating. It is important that the people who
help determine what resources are 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:

How difficult will it be to do specific activities on this project?
Is there anything unique in the project’s scope statement that will affect

resources?

What is the organization’s history in doing similar activities? Has the organiza-
tion done similar tasks before? What level of personnel did the work?

Does the organization have people, equipment, and materials that are capable
and available for performing the work? Are there any organizational policies
that might affect the availability of resources?
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’ll be

available?

A project’s activity list, activity attributes, resource calendars or availability, enterprise
environmental factors, and organizational process assets (such as policies regarding staffing
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and outsourcing) are all important inputs to answering these questions. During the early
phases of a project, the project team may not know which specific people, equipment, and
materials will be available. For example, they might know from past projects that there will
be a mix of experienced and inexperienced programmers working on a project. They might
also have information available that approximates the number of people or hours it normally
takes to perform specific activities.

It is important to thoroughly brainstorm and evaluate alternatives related to
resources, especially on projects that involve people from multiple disciplines and com-
panies. Since 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
to help develop alternatives and address resource-related issues early in a project. The
resource estimates should also be updated as more detailed information becomes
available.

The main outputs of the resource estimating process include a list of activity
resource requirements, a resource breakdown structure, and project document updates.
For example, if junior employees will be assigned to many activities, the project manager
might request that additional activities, time, and resources be approved to help train and
mentor those employees. In addition to providing the basis for estimating activity dura-
tions, estimating activity resources provides vital information for project cost estimating
(Chapter 7), project human resource management (Chapter 9), project communications
management (Chapter 10), project risk management (Chapter 11), and project procure-
ment management (Chapter 12). For example, a resource breakdown structure is a
hierarchical structure that identifies the project’s resources by category and type.
Resource categories might include analysts, programmers, and testers. Under program-
mers, there might be types of programmers, such as Java programmers or COBOL pro-
grammers. This information would be helpful in determining resource costs, acquiring
resources, and so on.

ESTIMATING ACTIVITY DURATIONS

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 is important to note that duration includes the actual amount of
time worked 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. The resources assigned to a task
will also affect the task duration estimate.

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 eighty hours of work. Duration relates to the time estimate, not the effort esti-
mate. 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 pro-
gresses. The people who will actually do the work, in particular, should have a lot of say in
these duration estimates, since they are the ones whose performance will be evaluated on
meeting them. If scope changes occur on the project, the duration estimates should be



updated to reflect those changes. It is also helpful to review similar projects and seek the
advice of experts in estimating activity durations.

There are several inputs to activity duration estimating. The activity list, activity attributes,
activity resource requirements, resource calendars, project scope statement, enterprise envi-
ronmental factors, and organizational process assets all include information that affect duration
estimates. In addition to reviewing past project information, the team should also review the
accuracy of the duration estimates thus far on the project. For example, if they find that all of
their estimates have been much too long or short, the team should update the estimates to
reflect what they have learned. One of the most important considerations in making activity
duration estimates is the availability of resources, especially human resources. What specific
skills do people need to do the work? What are the skill levels of the people assigned to the proj-
ect? How many people are expected to be available to work on the project at any one time?

The outputs of activity duration estimating include activity duration estimates and
project document updates. Duration estimates are often provided as a discrete number, such
as four weeks, or 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 for the optimistic, four weeks for the most likely, and five weeks
for the pessimistic estimate. The optimistic estimate is based on a best-case scenario, while
the pessimistic estimate is based on a worst-case scenario. The most likely estimate, as it
sounds, is an estimate based on a most likely or expected scenario. A three-point estimate is
required for performing PERT estimates, as described later in this chapter, and for performing
Monte Carlo simulations, described in Chapter 11, Project Risk Management. Other duration
estimating techniques include analogous and parametric estimating and reserve analysis, as
described in Chapter 7, Project Cost Management. Expert judgment is also an important tool
for developing good activity duration estimates.

DEVELOPING THE SCHEDULE

Schedule development uses the results of all the preceding project time management pro-
cesses to determine the start and end dates of the project. There are often several iterations
of all the project time management processes before a project schedule is finalized. The ulti-
mate goal of developing the schedule is to create a realistic project schedule that provides
a basis for monitoring project progress for the time dimension of the project. The main out-
puts of this process are the project schedule, a schedule baseline, project document
updates, and schedule data. Some project teams create a computerized model to create a
network diagram, enter resource requirements and availability by time period, and adjust
other information to quickly generate alternative schedules. See Appendix A for information
on using Project 2007 to assist in schedule development.

Several tools and techniques assist in schedule development:

¢ A Gantt chart is a common tool for displaying project schedule information.

e  Critical path analysis is a very important tool for developing and controlling
project schedules.

e (ritical chain scheduling is a technique that focuses on limited resources when
creating a project schedule.

e PERT analysis is a means for considering schedule risk on projects.
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The following sections provide samples of each of these tools and techniques and dis-
cuss their advantages and disadvantages. (See the PMBOK® Guide, Fourth Edition to learn
how these main techniques and others are broken into additional categories.)

Gantt Charts

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. Gantt
charts are sometimes referred to as bar charts since the activities’ start and end dates are
shown as horizontal bars. Figure 6-5 shows a simple Gantt chart for Project X created with
Microsoft Project. Figure 6-6 shows a Gantt chart that is more sophisticated based on a soft-
ware launch project from a template provided by Microsoft. Recall that the activities on the
Gantt chart should coincide with the activities on the WBS, which should coincide with the
activity list and milestone list. Notice that the software launch project’s Gantt chart contains
milestones, summary tasks, individual task durations, and arrows showing task dependencies.
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FIGURE 6-5 Gantt chart for Project X

Notice the different symbols on the software launch project’s Gantt chart (Figure 6-6):

e The black diamond symbol represents a milestone. In Figure 6-6, Task 1, “Mar-
keting Plan distributed,” is a milestone that occurs on March 17. Tasks 3, 4,
8,9, 14, 25, 27, 43, and 45 are also milestones. For very large projects, top
managers might want to see only milestones on a Gantt chart. Microsoft Project
allows you to filter information displayed on a Gantt chart so you can easily
show specific tasks, such as milestones.

e The thick black bars with arrows at the beginning and end represent summary
tasks. For example, Activities 12 through 15—“Develop creative briefs,”
“Develop concepts,” “Creative concepts,” and “Ad development”—are all sub-
tasks of the summary task called “Advertising,” Task 11. WBS activities are
referred to as tasks and subtasks in most project management software.
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e The light gray horizontal bars such as those found in Figure 6-6 for Tasks 5,
6,7,10,12,13, 15, 22, 24, 26, and 44, represent the duration of each individu-
al task. For example, the light gray bar for Subtask 5, “Packaging,” starts in
mid-February and extends until early May.

e Arrows connecting these symbols show relationships or dependencies between
tasks. Gantt charts often do not show dependencies, which is their major disad-
vantage. If dependencies have been established in Microsoft Project, they are

automatically displayed on the Gantt chart. 225
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