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Software License Agreement: Terms and Conditions

The media and/or any online materials accompanying this
book that are available now or in the future contain pro-
grams and/or text files (the “Software”) to be used in connec-
tion with the book. SYBEX hereby grants to you a license to
use the Software, subject to the terms that follow. Your pur-
chase, acceptance, or use of the Software will constitute your
acceptance of such terms.

The Software compilation is the property of SYBEX unless oth-
erwise indicated and is protected by copyright to SYBEX or
other copyright owner(s) as indicated in the media files (the
“Owner(s)”). You are hereby granted a single-user license to use
the Software for your personal, noncommercial use only. You
may not reproduce, sell, distribute, publish, circulate, or com-
mercially exploit the Software, or any portion thereof, without
the written consent of SYBEX and the specific copyright
owner(s) of any component software included on this media.
In the event that the Software or components include specific
license requirements or end-user agreements, statements of
condition, disclaimers, limitations or warranties (“End-User
License”), those End-User Licenses supersede the terms and
conditions herein as to that particular Software component.
Your purchase, acceptance, or use of the Software will con-
stitute your acceptance of such End-User Licenses.

By purchase, use or acceptance of the Software you further
agree to comply with all export laws and regulations of the
United States as such laws and regulations may exist from
time to time.

Software Support

Components of the supplemental Software and any offers asso-
ciated with them may be supported by the specific Owner(s) of
that material, but they are not supported by SYBEX. Informa-
tion regarding any available support may be obtained from the
Owner(s) using the information provided in the appropriate
read.me files or listed elsewhere on the media.

Should the manufacturer(s) or other Owner(s) cease to offer
support or decline to honor any offer, SYBEX bears no
responsibility. This notice concerning support for the Soft-
ware is provided for your information only. SYBEX is not
the agent or principal of the Owner(s), and SYBEX is in no
way responsible for providing any support for the Software,
nor is it liable or responsible for any support provided, or
not provided, by the Owner(s).

Warranty

SYBEX warrants the enclosed media to be free of physical
defects for a period of ninety (90) days after purchase. The
Software is not available from SYBEX in any other form or
media than that enclosed herein or posted to www.sybex.com.
If you discover a defect in the media during this warranty

Copyright ©2002 SYBEX, Inc., Alameda, CA

period, you may obtain a replacement of identical format at no
charge by sending the defective media, postage prepaid, with
proof of purchase to:

SYBEX Inc.

Product Support Department
1151 Marina Village Parkway
Alameda, CA 94501

Web: http://www.sybex.com

After the 90-day period, you can obtain replacement media
of identical format by sending us the defective disk, proof of
purchase, and a check or money order for $10, payable to
SYBEX.

Disclaimer

SYBEX makes no warranty or representation, either expressed
or implied, with respect to the Software or its contents, qual-
ity, performance, merchantability, or fitness for a particular
purpose. In no event will SYBEX, its distributors, or dealers be
liable to you or any other party for direct, indirect, special,
incidental, consequential, or other damages arising out of the
use of or inability to use the Software or its contents even if
advised of the possibility of such damage. In the event that the
Software includes an online update feature, SYBEX further
disclaims any obligation to provide this feature for any specific
duration other than the initial posting.

The exclusion of implied warranties is not permitted by some
states. Therefore, the above exclusion may not apply to you.
This warranty provides you with specific legal rights; there
may be other rights that you may have that vary from state to
state. The pricing of the book with the Software by SYBEX
reflects the allocation of risk and limitations on liability con-
tained in this agreement of Terms and Conditions.

Shareware Distribution

This Software may contain various programs that are dis-

tributed as shareware. Copyright laws apply to both share-
ware and ordinary commercial software, and the copyright
Owner(s) retains all rights. If you try a shareware program
and continue using it, you are expected to register it. Indi-
vidual programs differ on details of trial periods, registra-

tion, and payment. Please observe the requirements stated

in appropriate files.

Copy Protection

The Software in whole or in part may or may not be copy-
protected or encrypted. However, in all cases, reselling or
redistributing these files without authorization is expressly
forbidden except as specifically provided for by the Owner(s)
therein.
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Introduction

This book was designed for anyone thinking of taking the Project Man-
agement Professional (PMP®) exam sponsored by the Project Management
Institute (PMI®). This certification is growing in popularity and demand in all
areas of business. PMI has experienced explosive growth in membership over
the last few years, and more organizations are recognizing the importance of
PMP certification.

This book assumes you have knowledge of general project management
practices, but not necessarily specific Guide to the Project Management
Body of Knowledge (PMBOK) practices. It’s written so that you can skim
through areas you are already familiar with, picking up the specific Guide
to the PMBOK terminology where needed to pass the exam. Those of you
with no formal training in project management but lots of experience will
find the project management processes and techniques defined in such a
way that you’ll recognize things you’ve always done and be able to identify
them with Guide to the PMBOK process names or methodologies.

PMI offers the most recognized certification in the field of project man-
agement, and this book deals exclusively with their procedures and meth-
ods. There are many methods of project management, each with its own
terminology, tools, and procedures. If you are familiar with another organ-
ized project management methodology, don’t assume you already know
the Guide to the PMBOK processes. I strongly recommend you learn all
of the processes—their key inputs, tools and techniques, and outputs. Take
time to memorize the Key Terms found at the end of every chapter as well.
Sometimes just understanding the definition of a term will help you answer
a question. It might be that you’ve always done that particular thing or
used the methodology described but called it by another name. Know the
name of each process and its primary purpose.

An Exam Essentials section appears at the end of every chapter to high-
light the topics you’ll most likely find on the exam and help you focus on the
most important material covered in the chapter so that you’ll have a solid
understanding of those concepts. However, it isn’t possible to predict what
questions will be covered on your particular exam, so be sure to study every-
thing in the chapter.

Like the exam itself, this study guide is organized in terms of process
groups and the natural sequence of events a project goes through in its life
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cycle. By contrast, other study guides organize their material by knowledge
area—human resource management, communications management, and
so on—and it can be confusing when studying for the exam to map the pro-
cesses in each knowledge area to process groups.

Review Questions are provided at the end of every chapter. You can use
these to gauge your understanding of the subject matter before reading the
chapter and to point out the areas where you need to concentrate your study
time. If you can answer at least 80 percent of the Review Questions, you can
probably feel comfortable moving on to the next chapter. If you can’t answer
that many correctly, reread the chapter, or the section that seems to be giving
you trouble, and try the questions again.

Don’t rely on studying the Review Questions exclusively as your study
method. The questions you’ll see on the exam will be different than the
questions presented in the book. There are 200 randomly generated ques-
tions on the PMP exam, so it isn’t possible to cover every potential exam
question in the Review Questions section of each chapter. Make sure you
understand the concepts behind the material presented in each chapter and
memorize all the formulas as well.

What Is the PMP Certification?

PMI was founded in 1969 and first started offering the Project Management
Professional certification exam in 1984. They are accredited as an American
National Standards Institute (ANSI) standards developer and also have the
distinction of being the first organization to have their certification program
attain International Organization for Standardization (ISO) 9001 recognition.

PMI boasts a worldwide membership of 86,000, with members from 125
different countries. Local PMI chapters meet regularly and allow project man-
agers to exchange information and learn about new tools and techniques of
project management or new ways to use established techniques. I encourage
you to join a local chapter and get to know other professionals in your field.

PMI is the leader in project management practices and is the most widely
recognized organization and certification in the field. PMI strives to main-
tain and promote standards and ethics in this field and offers publications,
training, seminars, chapters, special interest groups, and colleges to further
the project management discipline.
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Why Become PMP Certified?

The following benefits are associated with becoming PMP certified:
= It demonstrates proof of professional achievement.
= It increases your marketability.
= It provides greater opportunity for advancement in your field.

= It raises customer confidence in you and your company’s services.

Demonstrates Proof of Professional Achievement

PMP certification is a rigorous process that documents your achievements in
the field of project management. The exam tests your knowledge of the dis-
ciplined approaches, methodologies, and project management practices as
described in the Guide to the PMBOK published by the Project Management
Institute.

You are required to have several years of experience in project manage-
ment before sitting for the exam, as well as 35 hours of formal project man-
agement education. Your certification assures employers and customers that
you are well grounded in project management practices and disciplines. It
shows that you’ve got the hands-on experience, as well as a mastery of the
processes and disciplines, to manage projects effectively and motivate teams
to produce successful results.

Increases Your Marketability

Many industries are realizing the importance of project management and its
role in the organization. They are also seeing that simply proclaiming a head
technician to be “project manager” does not make it so. Project management,
just like engineering, information technology, and a host of other trades, has
its own specific qualifications and skills. Certification tells potential employers
you’ve got the skills, experience, and knowledge to drive successful projects
and ultimately improve the company’s bottom line.

Certification will always make you stand out over the competition. If you
are certified and are competing against a project manager without certifica-
tion, chances are you will come out as the top pick. As a hiring manager, all
things being equal, I will always opt for the candidate who has certification
over the candidate who doesn’t have it. Certification tells potential employ-
ers you have gone the extra mile. You’ve spent time studying techniques and
methods as well as employing them in practice. It shows dedication to your
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own professional growth and enhancement, and to adhering to and advanc-
ing professional standards.

Provides Opportunity for Advancement

PMP certification displays your willingness to pursue growth in your pro-
fessional career and shows that you’re not afraid of a little hard work to get
what you want. Potential employers will interpret your pursuit of this cer-
tification as a high-energy, success-driven, can-do attitude on your part.
They will see that you’re likely to display these same characteristics on the
job, which will help make the company successful. Your certification dis-
plays a success-oriented, motivated attitude that will open up opportuni-
ties for future career advancements in your current field as well as new
areas you might want to explore.

Raises Customer Confidence

Just as the PMP certification assures employers that you’ve got the back-
ground and experience to handle project management, customers are also
assured they have a competent, experienced project manager at the helm.
Certification will help your organization sell customers on your abilities to
manage their projects. Customers, like potential employers, want the reas-
surance that those working for them have the knowledge and skills necessary
to carry out the duties of the position and that professionalism and personal
integrity are of utmost importance. Individuals who hold these ideals will
translate their ethics and professionalism to their work. This enhances the
trust customers will have in you, which in turn will give you the ability to
influence them on important project issues.

How to Become PMP Certified

There are several requirements you’ll need to fulfill in order to sit for the
PMP exam. PMI has detailed the certification process quite extensively at
their website. Go to www.pmi.org and click the Certification tab to get the
latest information on certification procedures and requirements.

As of the date of this publication, you are required to fill out an appli-
cation to sit for the PMP exam. You can submit this application online at
http://certificationapp.pmi.org. Youwill alsoneed to document 35
hours of formal project management education. This might include college
classes, seminars, workshops, or training sessions. Be prepared to list the
class titles, location, date, and content.
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In addition to filling out the application and documenting your formal
project management training, there is one additional set of criteria you’ll need
to meet to sit for the exam. These criteria fall into two categories. You need to
meet the requirements for only one of these categories.

= Category 1 is for those who hold a baccalaureate degree. You’ll need
to provide proof, via transcripts, of your degree with your application.
In addition, you’ll need to complete verification forms, found at the
PMI website, that show 4500 hours of project management experi-
ence that spans a minimum of three years and no more than six years.

= Category 2 is for those who do not hold a baccalaureate degree but do
hold a high-school diploma or equivalent. You will need to complete
verification forms documenting 7500 hours of project management
experience that spans a minimum of five years and no more than eight
years.

The exam fee at the time of this publication is $405 for PMI members and
$555 for non-PMI members. Testing is conducted at Prometric centers. You
can find a center near you at the PMI website. You have six months from the
time PMI receives and approves your completed application to take the exam.
You’ll need to bring a form of identification such as a driver’s license with you
to the Prometric center on the test day. You will not be allowed to take any-
thing with you into the testing center. You will be given a calculator, pencils,
and scrap paper by the center. You will turn in all scrap paper, including the
notes and squiggles you’ve jotted during the test, to the center upon comple-
tion of the exam.

The exam is scored immediately, so you will know if you’ve passed at the
conclusion of the test. You’re given four hours to complete the exam, which
consists of 200 randomly generated questions that cover the following pro-
cess groups and areas: Initiation, Planning, Executing, Controlling, Closing,
and Professional Responsibility. All unanswered questions are scored as
wrong answers, so it benefits you to guess at an answer if you are stumped
on a question.

After you’ve received your certification, you’ll be required to earn 60 pro-
fessional development units (PDUs) every three years to maintain certifica-
tion. Approximately one hour of structured learning translates to one PDU.
The PMI website details what activities constitute a PDU, how many PDUs
each activity earns, and how to register your PDUs with PMI to maintain
your certification. As an example, attendance at a local chapter meeting
earns one PDU.
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Who Should Buy This Book?

If you are serious about passing the PMP exam, you should buy this book
and use it to study for the exam. This book is unique in that it walks you
through the project processes from beginning to end, just as projects are per-
formed in practice. You will benefit from reading this book by learning spe-
cific Guide to the PMBOK processes and techniques coupled with real-life
scenarios that describe how project managers in different situations handle
problems and the various issues all project managers are bound to encounter
during their career. This study guide describes in detail the exam objective
topics in each chapter and has attempted to cover all of the important project
management concepts.

How to Use This Book and CD

We’ve included several testing features both in the book and on the compan-
ion CD-ROM. Following this Introduction is an Assessment Test that you
can use to check your readiness for the actual exam. Take this test before you
start reading the book. It will help you determine the areas you may need to
brush up on. The answers to the Assessment Test appear after the last ques-
tion of the test. Each answer includes an explanation and a note telling you
in which chapter this material appears.

As mentioned, to test your knowledge as you progress through the book,
there are Review Questions at the end of each chapter. As you finish each
chapter, answer the Review Questions and then check to see if your answers
are right—the correct answers appear on the pages following the last question.
You can go back to reread the section that deals with each question you got
wrong to ensure that you answer the question correctly the next time you are
tested on the material. You’ll also find 180+ flashcard questions on the CD for
on-the-go review. Download them right onto your Palm device for quick and
convenient reviewing.

In addition to the Assessment Test and the Review Questions, you’ll find
a Practice Exam in the book and a Bonus Exam on the CD. Take these prac-
tice exams just as if you were actually taking the exam (i.e., without any ref-
erence material). When you have finished the first exam, move on to the next
exam to solidify your test-taking skills. If you get more than 90 percent of the
answers correct, you’re ready to go ahead and take the real exam.
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Additionally, if you are going to travel but still need to study for the PMP
exam, and you have a laptop with a CD-ROM drive, you can take this entire
book with you just by taking the CD. This book is in PDF (Adobe Acrobat)
format so it can be easily read on any computer.

The Exam Objectives

2

Behind every certification exam, you can be sure to find exam objectives—
the broad topics in which the exam developers want to ensure your compe-

tency. The official PMP exam objectives are listed here.

Exam objectives are subject to change at any time without prior notice and
at PMI’s sole discretion. Please visit the Certification page of PMI’s website,
www . pmi .org, for the most current listing of exam objectives.

Domain 1.0: Initiation

The objectives for this domain are as follows:

1.

-
©

© 0 N o a M~ 0 N

Determine Project Goals.
Determine Deliverables.

Determine Process Outputs.
Document Project Constraints.
Document Project Assumptions.
Define Strategy.

Identify Performance Criteria.
Determine Resource Requirements.
Define Budget.

Produce Formal Documentation.
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Domain 2.0: Planning

The objectives for this domain are as follows:

1.

N o g M w N

Refine Project.

Create WBS.

Develop Resource Management Plan.
Refine Time and Cost Estimates.
Establish Project Controls.

Develop Project Plan.

Obtain Plan Approval.

Domain 3.0: Execution

The objectives for this domain are as follows:

1.

2
3
4,
5

Commit Resources.

. Implement Resources.

. Manage Progress.

Communicate Progress.

. Implement Quality Assurance Procedures.

Domain 4.0: Control

The objectives for this domain are as follows:

1.

© N o g 0 W D

Measure Performance.

Refine Control Limits.

Take Corrective Action.

Evaluate Effectiveness of Corrective Action.
Ensure Plan Compliance.

Reassess Control Plans.

Respond to Risk Event Triggers.

Monitor Project Activity.
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Domain 5.0: Closing

The objectives for this domain are as follows:

1.

2
3
4,
5

Obtain Acceptance of Deliverables.

. Document Lessons Learned.

. Facilitate Closure.

Preserve Product Records and Tools.

. Release Resources.

Domain 6.0: Professional Responsibility

The objectives for this domain are as follows:

1.

2
3
4,
5

Ensure Integrity.

. Contribute to Knowledge Base.

. Apply Professional Knowledge.

Balance Stakeholder Interests.

. Respect Differences.

Tips for Taking the PMP Exam

Here are some general tips for taking your exam successfully:

Get to the exam center early so that you can relax and review your
study materials.

Read the exam questions very carefully. Make sure you know exactly
what the question is asking and don’t be tempted to answer too quickly.

Unanswered questions score as wrong answers. It’s better to guess
than leave a question unanswered.

If you’re not sure of an answer, use a process of elimination to identify
the obvious incorrect answers first. Narrow the remaining choices
down by referring back to the question, looking for key words that
might tip off the answer.

Visit the PMI website at www. pmi .org for the latest information
regarding certification and to find a testing site nearest you.
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Assessment Test

1. Which performance measurement tells us how much more of the bud-
get is required to finish the project?

A.

B.
C.
D.

ETC
EV
AC
EAC

2. Which of the following compression techniques increases risk?

A.

B.
C.
D.

Crashing
Resource leveling
Fast tracking

Lead and lag

3. You are a project manager for Waterways Houseboats, Inc. You’ve
been asked to perform a benefit/cost analysis for two proposed projects.
Project A costs $2.4 million with potential benefits of $12 million
and future operating costs of $3 million. Project B costs $2.8 million
with potential benefits of $14 million and future operating costs of
$2 million. Which project should you recommend?

A.
B.

Project A because the cost to implement is cheaper than Project B

Project A because the potential benefits plus the future operating
costs are less in value than the same calculation for Project B

Project B because the potential benefits minus the implementation
and future operating costs are greater in value than the same cal-
culation for Project A

Project B because the potential benefits minus the costs to imple-
ment are greater in value than the same calculation for Project A
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4. These diagrams rank order factors for corrective action by frequency
of occurrence. They are also a type of histogram:

A. Control charts
B. Process flowcharts
C. Scatter diagrams
D. Pareto diagrams
5. You’ve been assigned as a project manager on a research and devel-
opment project for a new dental procedure. You’ve published the

scope statement and are working on the scope management plan.
What is the purpose of the scope management plan?

A. It describes and documents a scope baseline to help make future
project decisions.

B. It decomposes project deliverables.

C. It describes how project scope changes will be incorporated into
the project and how project scope will be managed.

D. It describes how cost and time estimates can be composed for
project scope changes.
6. What is one of the most important skills a project manager can have?
A. Negotiation skills
B. Influencing skills
C. Communication skills
D. Problem-solving skills
7. The project manager has the greatest influence over quality during
which process?
A. Quality Planning
B. Quality Assurance
C. Quality Control
D. Quality Change Control
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8. Project managers have the highest level of authority and the most

10.

power in which type of organizational structure?
A. Projectized

B. Strong matrix

C. Functional
D

. Balanced matrix

You are the project manager for Heartthrobs by the Numbers Dating
Services. You’re working on an updated Internet site that will display
pictures as well as short bios of prospective heartbreakers. You have
your activity list and resource requirements in hand and are planning
on using qualitatively based durations and reserve time to determine
activity durations. Which of the following is true?

A. You are using inputs of the Activity Duration Estimating process.
B. You are using tools and techniques of the Cost Estimating process.

C. You are using tools and techniques of the Activity Duration Esti-
mating process.

D. You are using inputs of the Cost Estimating process.

You are a project manager who has recently held a project team kick-
off meeting where all the team members were formally introduced to
each other. Some of the team members know each other from other
projects and have been working with you for the past 3 weeks during
the Planning processes. Which of the following is true?

A. Team building begins once all the members of the team are identi-
fied and introduced to each other. This team is in the storming
stage of Team Development.

B. Team building begins at the Planning process. This team is in the
storming stage of Team Development.

C. Team building begins once all the members of the team are identi-
fied and introduced to each other. This team is in the forming stage
of Team Development.

D. Team building begins at the Planning process. This team is in the
forming stage of Team Development.
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11. Project managers spend what percentage of their time communicating?

12.

13.

14.

A.

90

B. 85
C.
D. 50

75

All of the following are true regarding configuration management
except:

A.

Requires all acceptance decisions to be made through the CCB

. Serves as a change control system

B
C.
D

Describes the physical characteristics of the product of the project

. Controls changes to the characteristics of an item

Which of the following project-scheduling techniques allows for con-
ditional and probabilistic treatment?

A.
B.
C.
D.

GERT

CPM

PERT

CPM and PERT

Which of the following contracts should you use for projects that have
a degree of uncertainty and require a large investment early in the
project life cycle?

A.

Fixed price

. Cost reimbursable

B
C.
D

Lump sum

. Unit price
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15. You are the project manager for Lucky Stars Candies. You’ve identi-
fied the deliverables and requirements and documented them where?

16.

17.

A.

In the scope statement, which will be used as in input to the Scope
Definition process

In the scope definition document, which is used as an input to the
Scope Planning process

C. In the WBS, which is an output of the Scope Planning process

D. In the WBS, which is a tool and technique of the Scope Definition

process

All of the following are true regarding Ishikawa diagrams in the Qual-
ity Planning process except:

A.

B
Cc
D

They are also called cause-and-effect diagrams.
They are also called fishbone diagrams.
They are a tool and technique of this process.

They are an output of this process.

The primary function of the Closing process is to:

A.

Formalize lessons learned and distribute this information to
project participants

. Perform audits to verify the project results against the project

requirements

Formalize project completion and disseminate this information to
project participants

Perform post-implementation audits to document project successes
and failures
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18. What is the purpose of the project charter?

19.

20.

21.

A.
B.

To recognize and acknowledge the project sponsor

To recognize and acknowledge the existence of the project and
commit organizational resources to the project

To acknowledge the existence of the project team, project man-
ager, and project sponsor

. To describe the selection methods used to choose this project over

its competitors

Which performance measurement tells us what the projected total cost
of the project will be at completion?

A.

B
C.
D

ETC

. CPI

SPI

. EAC

People are motivated by the need for achievement, power, or affilia-
tion according to which theory?

A.

B.
C.
D.

Expectancy theory
Achievement theory
Contingency theory

Theory X

You are a project manager working in a foreign country. You observe
that some of your project team members are having a difficult time
adjusting to the new culture. You provided them training on cultural
differences and the customs of this country before arriving, but they
still seem uncomfortable and disoriented. Which of the following

is true?
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22.

23.

24.

A. This is the result of working with teams of people from two differ-
ent countries.

B. This condition is known as culture shock.
C. This is the result of jet lag and travel fatigue.

D. This condition is known as global culturalism.

The Project Management Knowledge Areas:
A. Include Initiation, Planning, Executing, Controlling, and Closing

B. Consist of nine different areas that bring together processes that
have things in common

C. Consist of five different processes that bring together phases of
projects that have things in common

D. Include Planning, Executing, and Controlling processes as these

three processes are commonly interlinked

You are the project manager for a construction company that is build-
ing a new city and county office building in your city. You recently
looked over the construction site to determine if the work to date was
conforming to the requirements and quality standards. Which tool
and technique of Quality Control are you using?

A. Performance measurements
B. Inspection

C. Sampling
D

. Prevention

Which of the following is true regarding Administrative Closure?

A. Tt occurs at the end of a project phase and at the end of the project.
B. It occurs at the end of the project phase only.

C. It occurs at the end of the project only.
D

. It is performed prior to Contract Closeout.
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25. You are the project manager for Heart of Texas casual clothing com-
pany. Your project involves installing a new human resources system.
You’ve identified the risks associated with this project and are ready
for the next step. What is the next step?

A. You will evaluate the risks and assign probabilities and impacts
using Qualitative and/or Quantitative Risk Analysis.

B. You will use the Delphi technique to confirm the risks you’ve
detailed and identify others you may have missed.

C. You must evaluate the risks and assign probabilities and impacts
using both Qualitative Risk Analysis, which comes first, then
Quantitative Risk Analysis.

D. You will define the steps to take to respond to the risks and detail
them in the risk response plan.

26. The project sponsor has approached you with a dilemma. The CEO
announced at the annual stockholders meeting that the project you’re
managing will be completed by the end of this year. The problem is that
this is six months prior to the scheduled completion date. It’s too late to
go back and correct her mistake, and stockholders are expecting imple-
mentation by the announced date. You must speed up the delivery date
of this project. Your primary constraint before this occurred was the
budget. What actions can you take to help speed up the project?

A. Hire more resources to get the work completed faster.

B. Ask for more money so that you can contract out one of the phases
you had planned to do with in-house resources.

C. Utilize negotiation and influencing skills to convince the project
sponsor to speak with the CEO and make a correction to her
announcement.

D. Examine the project plan to see if there are any phases that can be
fast tracked, and then revise the project plan to reflect the com-
pression of the schedule.
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217.

28.

29.

During your project meeting, a problem was discussed and a resolu-
tion to the problem was reached. During the meeting, the participants
started wondering why they thought the problem was such a big issue.
Sometime after the meeting, you received an e-mail from one of the
meeting members saying they’ve changed their mind about the solu-
tion reached in the meeting and need to resurface the problem. The
solution reached during the initial project meeting is an example of
which of the following conflict resolution techniques?

A. Confrontation

B. Forcing

C. Smoothing

D. Storming

You are the project manager for Heartthrobs by the Numbers Dating
Services. You’re working on an updated Internet site that will display
pictures as well as short bios of prospective heartbreakers. You’ve just

completed your project staff assignments and published the project
team directory. Which process are you in?

A. Resource Planning

B. Organizational Planning

C. Project Development Planning
D

. Staff Acquisition

Which of the following describes the Executing process?

A. Project plans are put into action.

B. Project performance measurements are taken and analyzed.
C. Project plans are developed.
D

. Project plans are published.
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30. Each of the following describes an element of the Scope Definition

31.

32.

process except:

A. Breaking down the major deliverables of the project into smaller,
manageable components

Supporting detail
C. Decomposition
D. Improving the accuracy of time and cost estimates
Which of the following are tools and techniques of the Initiation
process?
A. Project selection methods and expert judgment
B. Project selection criteria and expert judgment
C. Constraints and assumptions and expert judgment
D. Expert judgment and project charter
Your project involves the research and development of a new food
additive. You’re ready to release the product to your customer when
you discover that a minor reaction might occur in people with cer-
tain conditions. The reactions to date have been very minor, and no

known long-lasting side effects have been noted. As project manager
you should:

A. Do nothing because the reactions are so minor that very few people
will be affected.

B. Inform the customer that you’ve discovered this condition and tell
them you’ll research it further to determine the impacts.

C. Inform your customer that there is no problem with the additive
except for an extremely small percentage of the population and
release the product to them.

D. Tell the customer you’ll correct the reaction problems in the next
batch but you’ll release the first batch of product to them now to
begin using.
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33.

34.

35.

36.

According to the Guide to the PMBOK, the project manager is iden-
tified and assigned during which process?

A. As an input to the Initiation process
B. As an input to the Planning process
C. As an output of the Initiation process
D.

As an output of the Scope Planning process

All of the following are true regarding the ADM method except:

A. It’s a tool and technique of Activity Sequencing.

B. It uses one time estimate to determine durations.

C. It’s also called AOA.

D. It’s rarely used today.

You have been assigned to a project that will allow job seekers to fill
out applications and submit them via the company website. You
report to the VP of human resources. You are also responsible for
screening applications for the information technology division and
setting up interviews. The project coordinator has asked for the lat-

est version of your changes to the online application page for his
review. Which organizational structure do you work in?

A. Functional organization

B. Weak matrix organization

C. Projectized organization

D. Balanced matrix organization

What type of organization experiences the least amount of stress dur-
ing project closeout?

A. Projectized

B. Functional

C. Weak matrix

D

. Strong matrix
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37. You work for a company that writes billing software programs for the
communication industry. You’ve just been assigned a new project. The
customer is located in a distant country that limits the number of for-
eigners allowed into the country. You identify this risk in your risk man-
agement plan. The critical point during the project is installation and
setup. You might do which of the following given these circumstances?

A. Use a design of experiments technique to develop a contingency plan.

B. Develop a cause-and-effect diagram that identifies the contract
type you should use for a project like this.

C. Use sensitivity analysis to assist you in developing the appropriate
risk response for this situation.

D. Develop a contingency plan for installation.
38. You are working on a project that will upgrade the phone system in
your customer service center. You have used bottom-up estimating

techniques to assign costs to the project activities and have determined
the cost baseline. Which of the following is true?

A. You have completed the Cost Estimating process and now need to
complete the Cost Budgeting process to determine the project’s
baseline.

B. You have completed the Project Plan Development process and
established a project baseline to measure future project perfor-
mance against.

C. You have completed the Cost Estimating process and now need
to complete the Project Plan Development process to establish a
project baseline to measure future project performance against.

D. You have completed the Cost Budgeting process, and the cost
baseline will be used to measure future project performance.

39. You know that PV =475, AC =430, EV =480, EAC = 40, and

BAC = 525. What is VAC?

A. 440
B. 390
C. 485
D. 435
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40. All of the following are characteristics of the project Closing processes

41.

42,

except:

A. Probability for success is greatest here.

B. The project manager’s influence is greatest here.

C. The stakeholders’ influence is least here.

D. Risk is greatest here.

You are refining the product description for your company’s new line
of ski boots. Which of the following is true?

A. You are in the Initiation process of your project and know that the
product description will contain more detail in this stage and that
a decreasing amount of detail will be added to it as the project
progresses.

B. You are in the Planning process of your project and know that the
product description will contain less detail in this stage and greater
detail as the project progresses.

C. You are in the Initiation process of your project and know that the
product description should contain the most detail possible at this
stage as this is critical information for the Planning process.

D. You are in the Initiation process of your project and know that the
product description will contain less detail in this stage and greater
detail as the project progresses.

This process applies evaluation criteria to the bids and proposals
received from potential vendors:

A. Solicitation

B. Contract Administration

C. Source Selection
D

. Quality Assurance
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All of the following are tools and techniques of the Integrated Change
Control process except:

A. Configuration management

B. Performance measurements

C. Change requests

D. Additional planning

You need to convey some very complex, detailed information to the

project stakeholders. The best method of communicating this kind of
information is?

A. Verbal
B. Vertical
C. Horizontal

D. Written

You have just prepared an RFP for release. Your project involves a
substantial amount of contract work detailed in the RFP. Your favor-
ite vendor drops by and offers to give you and your spouse the use of
their company condo for your upcoming vacation. It’s located in a
beautiful resort community that happens to be one of your favorite
places to go for a get away. What is the most appropriate response?

A. Thank the vendor but decline the offer as you know this could be
considered a conflict of interest.

B. Thank the vendor and accept. This vendor is always offering you
incentives like this, so this offer does not likely have anything to do
with the recent RFP release.

C. Thank the vendor, accept the offer, and immediately tell your
project sponsor so they’re aware of what you’re doing.

D. Thank the vendor but decline the offer because you’ve already
made another arrangement for this vacation. Ask them if you can
take a rain check and arrange another time to use the condo.
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46.

47.

48.

PERT is:

A. The longest path

B. A weighted average technique
C. A simulation technique

D. Widely used in practice to determine schedule durations

What are the Scope Planning process tools and techniques?

A. Benefit/cost analysis, work breakdown structure templates, expert
judgment, and supporting detail

B. Product analysis, benefit/cost analysis, alternatives identification,
and expert judgment

C. Product analysis, work breakdown structure templates, support-
ing detail, and expert judgment

D. Benefit/cost analysis, alternatives identification, supporting detail,
and expert judgement

You are a project manager for Swirling Seas Cruises food division.
You’re considering two different projects regarding food services on
the cruise lines. The initial cost of Project Fish’n for Chips will be
$800,000 with expected cash inflows of $300,000 per quarter. Project
Picnic’s payback period is six months. Which project should you
recommend?

A. Project Fish’n for Chips because its payback period is two months
shorter than Project Picnic’s

B. Project Fish’n for Chips because the costs on Project Picnic are
unknown

C. Project Picnic because Project Fish’n for Chips’ payback period is
four months longer than Project Picnic’s

D. Project Picnic because Project Fish’n for Chips’ payback period is
two months longer than Project Picnic’s
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49. You are the project manger for Xylophone Phonics. They produce
children’s software programs that teach basic reading and math skills.
You’re performing cost estimates for your project and don’t have a lot
of details yet. You will use which of the following techniques?

A. Analogous estimating techniques, because this is a form of expert
judgment that uses historical information from similar projects

B. Bottom-up estimating techniques because this is a form of expert
judgment that uses historical information from similar projects

C. Monte Carlo Analysis, because this is a modeling technique that
uses simulation to determine estimates

D. Parametric modeling, because this is a form of simulation used to
determine estimates

50. As a PMP, one of your responsibilities is to ensure integrity on the
project. When your personal interests are put above the interests of
the project or when you use your influence to cause others to make
decisions in your favor without regard for the project outcome, this
is considered:

A. Conflict of interest
B. Using professional knowledge inappropriately
C. Culturally unacceptable

D. Personal conflict issue

51. Your project is in the Scope Definition process. You’ve just completed
the WBS. Which of the following is true?

A. The WBS breaks the project deliverables down to a level where
alternatives identification can be used to determine how level two
assignments should be made.

B. The WBS breaks the project deliverables down to a level where
project constraints and assumptions can be easily identified.

C. The WBS breaks the project deliverables down to the work pack-
age level where product analysis can be documented.

D. The WBS breaks the project deliverables down to the work pack-
age level where cost and time estimates can be easily determined
and quality control measurements can be determined.
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52.

53.

54.

55.

The product description, strategic plan, project selection criteria, and
historical information are considered:

A.

Inputs to the project Planning process

. Inputs to the project Overview process

B
C.
D

Inputs to the project Initiation process

. Inputs to the project Execution process

What are decision models?

A.

Project selection criteria

. Project selection methods

B
C.
D

Project selection committees

. Project resource and budget selection criteria

Performance reporting tools and techniques include all of the follow-
ing except:

A.
B.
C.
D.

Earned value analysis
Statistical sampling
Variance analysis

Performance reviews

Which of the following is true regarding constraints and assumptions?

A.

Constraints restrict the actions of the project team, and assump-
tions are considered true for planning purposes.

Constraints are considered true for planning purposes, and assump-
tions limit the options of the project team.

Constraints consider vendor availability and resource availability
to be true for planning purposes. Assumptions limit the project
team to work within predefined budgets or time lines.

Constraints and assumptions are inputs to the Initiation process.
They should be documented, as they will be used throughout the
project Planning process.
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You are the project manager for a construction company that is building
a new city and county office building in your city. Your CCB recently
approved a scope change. You know that scope change might come
about as a result of all of the following except:

A. Schedule revisions

B. Product scope change

C. Changes to the agreed-upon WBS

D. Changes to the project requirements

What are the tools and techniques of the Quantitative Risk Analysis
process?

A. Checklists, flowcharting, interviewing

B. Interviewing, sensitivity analysis, decision tree analysis, simulation

C. Checklists, sensitivity analysis, decision tree analysis, information-
gathering techniques

D. Interviewing, checklists, assumptions analysis, risk probability
impact

Name the ethical code you’ll be required to adhere to as a PMP.

A. Project Management Policy and Ethics Guide

B. Project Management Professional Standards and Ethics

C. Project Management Code of Professional Ethics

D. Project Management Professional Code of Professional Conduct

You are the project manger for Xylophone Phonics. They produce

children’s software programs that teach basic reading and math skills.

You are ready to assign project roles, responsibilities, and reporting
relationships. Which project Planning process are you working on?

A. Resource Planning

B. Organizational Planning
C. Staff Acquisition
D

. Human Resource Acquisition
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60. Critical path tasks are those tasks that:

A.

Have equal pessimistic, optimistic, and most likely estimated times

. Have a float time of zero

B
C.
D

Have the same start date

. Have multiple early start dates and early finish dates
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1. A. Estimate to completion calculates how much more of the budget
is needed to complete the project if everything continues at the current
level of performance. For more information, please see Chapter 9.

2. C. Fast tracking is a compression technique that increases risk and
potentially causes rework. Fast tracking is starting two projects previ-
ously scheduled to start one after the other at the same time. For more
information, please see Chapter 7.

3. C. Project B’s benefit/cost analysis is a $9.2 million benefit to the
company compared to $6.6 million for Project A. Benefit/cost analysis
takes into consideration the initial costs to implement and future oper-
ating costs. For more information, please see Chapter 3.

4. D. Pareto diagrams rank order important factors for corrective
action by frequency of occurrence. For more information, please
see Chapter 10.

5. C. The scope management plan outlines how project scope will be
managed and how changes will be incorporated into the project. For
more information, please see Chapter 4.

6. C. Negotiation, influencing, and problem-solving skills are all impor-
tant for a project manager to possess; however, good communication
skills are the most important skills a project manager can have. For
more information, please see Chapter 1.

7. B. Quality Assurance is the process where project managers have the
greatest amount of influence over quality. For more information, please
see Chapter 9.

8. A. Project managers have the highest level of power and authority
in a projectized organization. They also have high levels of power
and authority in a strong matrix; however, a matrix organization is
a blend of functional and projectized organizations, and therefore,
the project manager does not have quite the same level of authority
as they would in a projectized organization. For more information,
please see Chapter 1.
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9.

10.

11.

12.

13.

14.

15.

16.

C. Qualitatively based durations and reserve time are two of the
tools and techniques of the Activity Duration Estimating process. The
other tools are expert judgment and analogous estimating. For more
information, please see Chapter 5.

D. Team building begins at the Planning process of your project. In
this question, the team members have just been formally introduced to
each other, so they are still in the forming stage of Team Development.
For more information, please see Chapter 8.

A. Project managers spend about 90 percent of their time commun-
icating through status meetings, team meetings, e-mail, verbal com-
munications, and so on. For more information, please see Chapter 8.

A. Configuration management serves as a change control system;
it describes the physical characteristics of the product; and it con-
trols changes to the characteristics of the product or item. It tracks
the changes requested and made and their status. For more infor-
mation, please see Chapter 10.

A. GERT is the only technique that allows for conditional branching
and looping and probabilistic treatment. For more information, please
see Chapter 7.

B. Cost reimbursable contracts are used when the degree of uncer-
tainty is high and when the project requires a large investment prior to
completion of the project. For more information, please see Chapter 6.

A. The scope statement contains an exhaustive list of the project
deliverables, their requirements, and measurable criteria used to deter-
mine project completion. The scope statement is an input to the Scope
Definition process and is used to create the WBS. For more informa-
tion, please see Chapter 4.

D. Cause-and-effect diagrams, also called Ishikawa or fishbone dia-
grams, show the relationship between the effects of quality problems
and their causes. Cause-and-effect diagrams were developed by Kaoru
Ishikawa. For more information, please see Chapter 6.
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21.

22,

23.

24,
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C. The primary function of the Closing process is to formalize
project completion and disseminate this information to the project
participants. For more information, please see Chapter 11.

B. The purpose of a project charter is to recognize and acknowledge
the existence of a project and commit resources to the project. The
charter names the project manager and project sponsor, but that’s not
its primary purpose. For more information, please see Chapter 3.

D. Estimate at completion estimates the total cost of the project at
completion based on the performance of the project to date. For more
information, please see Chapter 9.

B. Achievement theory conjectures that people are motivated by the
need for achievement, power, or affiliation. For more information,
please see Chapter 8.

B. When people work in unfamiliar environments, culture shock can
occur. Training and researching information about the country you’ll
be working in can help counteract this. For more information, please
see Chapter 12.

B. The Project Management Knowledge Areas bring processes together
that have commonalities. For example, Project Integration Management
consists of the Project Plan Development, Project Plan Execution, and
Integrated Change Control processes. For more information, please see
Chapter 2.

B. Inspection involves physically looking at, measuring, or testing
results to determine if they conform to your quality standards. Perfor-
mance measurements are not part of the Quality Control process, and
prevention is not an identified tool and technique of Quality Control.
For more information, please see Chapter 10.

A. Administrative Closure occurs at the end of the project phase and at
the end of the project itself. Administrative Closure is performed after
Contract Closeout. It is the last process performed on your project. For
more information, please see Chapter 11.

Copyright ©2002 SYBEX, Inc., Alameda, CA www.sybex.com


http://www.sybex.com

Assessment Test

25.

26.

217.

28.

29.

30.

31.

32.

A. Since you’ve identified the risks, you’ve completed the Risk Identi-
fication process. The Delphi technique is a tool and technique of the
Risk Identification process, so answer B is not correct. You will proceed
to assign probabilities and impacts using Qualitative or Quantitative
Risk Analysis, or both. You can use either process or both processes.
They are not both required, therefore answer C is incorrect. For more
information, please see Chapter 6.

D. Fast tracking is the best answer in this scenario. Budget was the
original constraint on this project, so it’s highly unlikely the project

manager would get more resources to assist with the project. The next
best thing is to compress phases to shorten the project duration. For
more information, please see Chapter 1.

C. The smoothing technique does not usually result in a permanent
solution. The problem is downplayed to make it seem less important
than it is, which makes the problem tend to resurface later. For more
information, please see Chapter 8.

D. The Staff Acquisition outputs are the assignment of project staff
and project team directory. For more information, please see Chapter 5.

A. The Executing process takes published project plans and turns
them into actions to accomplish the goals of the project. For more
information, please see Chapter 1.

B. Supporting detail is an output of the Scope Planning process. For
more information, please see Chapter 4.

A. Project Initiation has two tools and techniques: project selection
methods and expert judgment. For more information, please see
Chapter 3.

B. Honesty and truthful reporting are required of PMPs. In this situ-
ation, you would inform the customer of everything you know regard-
ing the problem and work to find alternative solutions. For more
information, please see Chapter 12.

Copyright ©2002 SYBEX, Inc., Alameda, CA www.sybex.com


http://www.sybex.com

33.

34.

35.

36.

37.

38.

39.

40.

Answers to Assessment Test i

C. According to the Guide to the PMBOK, the project manager is
identified and assigned as an output of the Initiation process. In prac-
tice, project managers are very often assigned at the beginning of this
process. For more information, please see Chapter 2.

B. The arrow diagramming method (ADM), also called activity on
arrow (AOA), uses more than one time estimate to determine project
duration. For more information, please see Chapter 5.

B. Functional managers who have lots of authority and power working
with project coordinators who have minimal authority and power char-
acterizes a weak matrix organization. Project managers in weak matrix
organizations are sometimes called project coordinators, project leaders,
or project expeditors. For more information, please see Chapter 1.

C. Weak matrix organizational structures tend to experience the
least amount of stress during the project closeout processes. For more
information, please see Chapter 11.

D. You will develop a contingency plan that might include contract-
ing with a vendor in the customer’s country to perform the installation
and setup should your team be unable to enter the country. Cause-
and-effect diagrams are used during the Quality Planning process to
map out problems and their causes. For more information, please see
Chapter 6.

D. The Cost Estimating and Cost Budgeting processes include bottom-
up estimating techniques as well as analogous estimating, parametric
modeling, and computerized tools. However, answer D is correct because
the cost baseline is an output of the Cost Budgeting process and is used to
measure and track the project throughout the remaining process groups.
For more information, please see Chapter 7.

C. VACiscalculated this way: BAC—EAC. Therefore, 525 —40 = 485.
For more information, please see Chapter 9.

D. Risk is lowest during the Closing processes as you’ve completed

the work of the project at this point. For more information, please see
Chapter 11.
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Assessment Test

41.

42,

43.

44,

45,

46.

47.

48.

D. Product descriptions are input to the Initiation process and con-
tain less detail now and more detail as the project progresses. For more
information, please see Chapter 2.

C. Source Selection receives bids and proposals from potential ven-
dors and applies evaluation criteria to them to make a selection. For
more information, please see Chapter 9.

C. Change requests are in input to the Integrated Change Control
process. The other tools and techniques of this process are change con-
trol system and project management information system. For more
information, please see Chapter 10.

D. Information that is complex and detailed is best conveyed in writ-
ing. A verbal follow-up would be good to answer questions and clarify
information. Vertical and horizontal are ways of communicating within
the organization. For more information, please see Chapter 8.

A. The best response is to decline the offer. This is a conflict of interest,
and accepting the offer puts your own integrity and the contract award
process in jeopardy. For more information, please see Chapter 12.

B. PERT is the Program Evaluation and Review Technique that uses
weighted average and standard deviation to determine project dura-

tions. It is used for large, highly complex projects. For more informa-
tion, please see Chapter 7.

B. The tools and techniques of the Scope Planning process include
product analysis, benefit/cost analysis, alternatives identification, and
expert judgment. For more information, please see Chapter 4.

D. The payback period for Project Fish’n for Chips is eight months.
This project will receive $300,000 every three months, or $100,000
per month. The $800,000 will be paid back in eight months. For more
information, please see Chapter 3.
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49

50.

51.

52.

53.

54,

55.

56.

Answers to Assessment Test liii

. A. Analogous estimating, also called top-down estimating, is a form
of expert judgment. Analogous estimating can be used to estimate cost
or time and considers historical information from previous, similar
projects. For more information, please see Chapter 3.

A. A conflict of interest is any situation that compromises the out-
come of the project or ignores the impact to the project to benefit
yourself or others. For more information, please see Chapter 12.

D. The work package level is the lowest level in the WBS. Time and
cost estimation is easily determined at this level as are resource assign-
ments. Quality control measurements can be determined at this level
as well. For more information, please see Chapter 4.

C. Initiation process inputs include the product description, which
describes the characteristics of the product; the strategic plan, which
outlines the vision of the company; project selection criteria, which
help determine how projects will be selected; and historical informa-
tion regarding past projects of a similar nature. For more information,
please see Chapter 2.

B. Decision models are project selection methods used as tools and

techniques in Initiation. Decision models include benefit measurement
methods and constrained optimization methods. For more informa-

tion, please see Chapter 3.

B. Statistical sampling is a tool and technique of the Quality Control
process. For more information, please see Chapter 9.

A. Constraints limit the options of the project team by restricting
action or dictating action. Budget, time, and quality are the three most
common constraints. Assumptions are presumed to be true for plan-
ning purposes. Always validate your assumptions. For more informa-
tion, please see Chapter 2.

A. Scope changes will cause schedule revisions, but schedule revi-
sions do not change the project scope. Project requirements are part of
the scope statement, and therefore D is one of the correct responses.
For more information, please see Chapter 10.

Copyright ©2002 SYBEX, Inc., Alameda, CA www.sybex.com


http://www.sybex.com

liv Assessment Test

57.

58.

59.

60.

B. The Quantitative Risk Analysis process has four tools and tech-
niques: interviewing, sensitivity analysis, decision tree analysis, and
simulation. For more information, please see Chapter 6.

D. The Project Management Professional Code of Professional Con-
duct is published by PMI, and all PMPs are expected to adhere to its
standards. For more information, please see Chapter 12.

B. The Organizational Planning process identifies project resources,
documents roles and responsibilities of project team members and
stakeholders, and documents reporting relationships. For more infor-
mation, please see Chapter 5.

B. Ciritical path tasks are those tasks with zero float time. Float time,

or slack time, is the amount of time between an activity’s early start
date and late start date. For more information, please see Chapter 7.
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ongratulations on your decision to study for and take the
Project Management Institute (PMI®)’s Project Management Professional
(PMP®) certification exam. This book was written with you in mind. The focus
and content of this book revolve heavily around the information contained in
A Guide to the Project Management Body of Knowledge (PMBOK). T will
refer to the Guide to the PMBOK throughout this book and elaborate on
those areas that appear on the test. Keep in mind that the test covers all the
project management processes, so don’t skip anything in your study time.

When possible, I’ll pass on hints and study tips that I collected while study-
ing for the exam myself. Your first tip is to familiarize yourself with the ter-
minology used in the Guide to the PMBOK. PMI has worked hard to develop
and define standard project management terms, and these terms are used inter-
changeably among industries. For example, resource planning means the same
thing to someone working in construction, information technology, or tele-
communications. You’ll find Guide to the PMBOK terms explained through-
out this book. Even if you are an experienced project manager, you might find
that PMI uses specific terms for things that you call by another name. So, step
one is to get familiar with the terminology.

This chapter lays the foundation for building and managing your project.
We’ll address project and project management definitions as well as organi-
zational structures. Good luck!

Is It a Project?

The VP of marketing approaches you with a fabulous idea. “Fabu-
lous” because he’s the big boss and because he thought it up. He wants to set
up kiosks in local grocery stores as mini offices. These offices will offer
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customers the ability to sign up for new wireless phone services, make their
wireless phone bill payments, and purchase equipment and accessories. He
believes that the exposure in grocery stores will increase awareness of the
company’s offerings. After all, everyone has to eat, right? He told you that
the board of directors has already cleared the project and he’ll dedicate as
many resources to this as he can. He wants the new kiosks in place in 12
stores by the end of next year. The best news is he’s assigned you to head up
this project.

Your first question should be, “Is it a project?” This may seem elementary,
but confusing projects with ongoing operations happens often. According
to the Guide to the PMBOK, page 4, “...a project is a temporary endeavor
undertaken to create a unique product, service or result.”

Quotations from the Guide to the PMBOK are cited in the text with the fol-
lowing abbreviation: Guide to the PMBOK: Project Management Institute, A
Guide to the Project Management Body of Knowledge (PMBOK® Guide)
2000 Edition, Project Management Institute, Inc., 2000.

Projects are temporary in nature, while operations are ongoing. Projects
have definitive start dates and definitive end dates. The project is completed
when the goals and objectives of the project are accomplished. Sometimes
projects end when it’s determined that the goals and objectives cannot be
accomplished and the project is canceled. Operations involve work that is
continuous without an ending date and often repeat the same process.

Projects exist to bring about a product or service that hasn’t existed
before. In this sense, a project is unique. However, don’t get confused by the
term unique. For example, Ford Motor Company is in the business of design-
ing and assembling cars. Each model that Ford designs and produces can be
considered a project. The models differ from each other in their features and
are marketed to people with various needs. An SUV serves a different pur-
pose and clientele than a luxury model. The design and marketing of these
two models are unique projects. The actual assembly of the cars can be con-
sidered an operation—a repetitive process that is followed for most makes
and models.

Determining the characteristics and features of the different car models is
carried out through what the Guide to the PMBOK terms as progressive
elaboration. This means throughout the project, specific incremental steps
are taken to examine the needs and requirements of the product of the
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FIGURE 1.1

project (the SUV, for example) and to fulfill the objectives. These needs are
examined in detail and continually monitored and updated throughout the
project.

A project is successful when it meets or exceeds the expectations of the
stakeholders. Stakeholders are those folks with a vested interest in your
project. They are the people who have something to either gain or lose as
a result of the project. The project sponsor, generally an executive in the
organization with the authority to assign resources and enforce decisions
regarding the project, is a stakeholder. The customer is a stakeholder as are
contractors and suppliers. The project manager and the managers from
other departments in the organization are stakeholders as well. It’s impor-
tant to identify all the stakeholders in your project up front. If you leave
out an important stakeholder or their department’s function and don’t dis-
cover the error until well into the project, it could be a project killer.

Figure 1.1 shows a sample listing of the kinds of stakeholders involved on
a typical project.

Project stakeholders

Project

Project Manager

Project Department Board of Executive
Sponsor Managers Directors Managers

Customer | | Vendors Suppliers

Stakeholders

Project Manager
Project Sponsor
Customer

Board of Directors
Executive Managers
Department Managers
Vendors

Suppliers
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Many times, stakeholders have conflicting interests. It’s the project man-
ager’s responsibility to understand these conflicts, and try to resolve them.
Be certain to identify and meet with all key stakeholders early in the project
to understand all their needs and constraints. When in doubt, stakeholder
conflicts should always be resolved in favor of the customer.

We’ve just learned that a project has several characteristics:

= Projects are unique.

= Projects are temporary in nature and have a definite beginning and
ending date.

= Projects are completed when the project goals are achieved.

= A successful project is one that meets or exceeds the expectations of
your stakeholders.

Using these criteria, let’s examine the assignment from the VP of market-
ing to determine if it is a project:

Is it unique? Yes, because the kiosks don’t exist in the local grocery
stores. This is a new way of offering the company’s services to its cus-
tomer base. While the service the company is offering isn’t new, the way
they are presenting their services is.

Does the project have a limited time frame? Yes, the start date of this
project is today, and the end date is the end of next year. It is a temporary
endeavor.

Is there a way to determine when the project is completed? Yes, the
kiosks will be installed, and services will be offered from them. Once all
of the kiosks are intact and operating, the project will come to a close.

Is there a way to determine stakeholder satisfaction? Yes, the expecta-
tions of the stakeholders will be documented in the form of requirements
during the planning processes. These requirements will be compared to

the finished product to determine if it meets the expectations of the stake-

holder.

Houston, we have a project.
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What Is Project Management?

You’ve determined that you indeed have a project. What now? The
notes you scratched out on the back of a napkin at coffee break might get
you started, but that’s not exactly good project management practice.

We have all witnessed this scenario—an assignment is made and the project
team jumps directly into the project, busying themselves with building the
product or service requested. Often, careful thought is not given to the project-
planning process. 'm sure you’ve heard co-workers toss around statements
like, “That would be a waste of valuable time” or “Why plan when you can
just start building?” Project progress is rarely measured against the customer
requirements. In the end, the delivered product or service doesn’t meet the
expectations of the customer! This is a frustrating experience for all those
involved. Unfortunately, many projects follow this poorly constructed path.

Project management is a process that involves several things including
planning, putting the project plan into action, and measuring progress and
performance. Planning is one of the most important functions you’ll perform
during the course of a project. It sets the standard for the rest of the project’s
life and is used to track future project performance. Before we begin the
planning process, we’ll need to look at some of the skills needed to perform
project management functions and some of the constraints found on all
projects.

Project Constraints

In my organization, and 'm sure the same is true in yours, there are far more
project requests than we have resources to work on them. In this case,
resources are a constraint. You’ll find a similar phenomenon occurs on indi-
vidual projects as well. Every project must work within the triple constraint
combination of time, money, and quality. One or two of the triple con-
straints, sometimes all three, are limited. You might work on projects where
you have an almost unlimited budget (don’t we wish), but time is the limi-
tation. You can have all the money and people you need to accomplish your
project, but you need to complete the project in 24 months. The computer-
programming changes required for the year 2000 are an example of a time-
constrained project because moving the date wasn’t an option.

Other projects might present the opposite scenario. You have all the time
you need to complete the project, but the budget is fixed. Still other projects
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may incorporate two or three of the constraints. Government agencies are
notorious for starting projects that have at least two and sometimes all three
constraints. For example, new tax law legislation is passed that impacts the
computer programming, requiring new programs to calculate and track the
tax changes. Typically, a due date is given when the tax law takes effect, and
the organization responsible is required to implement the changes with no
additions to budget or staff. In other words, they are told to use existing
resources to accomplish the goals of the project. The specific requirements of
the project are such that quality cannot be fudged to try to meet the time
deadline.

As a project manager, one of your biggest jobs is to balance the triple con-
straints while meeting or exceeding the expectations of your stakeholders. In
most projects, you will usually be faced with balancing only one or two of
the triple constraints. For example, if the project goal is a high-quality pro-
duct, the saying goes, “I can give it to you fast or I can give to you cheap, but
I can’t give it to you fast and cheap.”

Tools and Techniques

Project management brings together a set of tools and techniques, performed
by people, to describe, organize, and monitor the work of project activities.
Project managers are the people responsible for managing the project pro-
cesses and applying the tools and techniques used to carry out the project
activities. There are many advantages to organizing projects and teams who
utilize these techniques. We’ll be examining these advantages in-depth
throughout the remainder of this book.

Programs are groups of projects that are managed using the same tech-
niques in a coordinated fashion. Sometimes, programs include aspects of
ongoing operations as well. This would be the case where a very large pro-
gram exists with many subprojects under it—for example, building a new
shopping mall. Many subprojects exist underneath this program such as
excavation, construction, interior design, store placement, marketing, facil-
ities management, etc. Each of the subprojects is really a project unto itself.
Each has its own project manager, who reports to a project manager with
responsibility over several of the areas, who in turn reports to the head
project manager over the entire program. After the structure itself is built,
the management of the facility is considered the ongoing operations part of
this program.
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Project management involves many skills and techniques. According to
the Guide to the PMBOK, page 6, “Project management is the application
of knowledge, skills, tools, and techniques to project activities to meet
project requirements.” It is the responsibility of the project manager to
ensure project management techniques are applied and followed.

Defining Skills Every Good Project Manager
Needs

Many times, organizations will knight their technical experts as
project managers. The skill and expertise that made them stars in their tech-
nical fields are mistakenly thought to translate into project management
skills. This is not necessarily so.

Project managers are generalists with many skills in their repertoire. They
are problem solvers who wear many hats. Project managers might indeed pos-
sess technical skills, but technical skills are not a prerequisite to project man-
agement. Your project team will have technical experts, and they are the
people whom the project manager will rely on for technical details. I have seen
project managers with many years experience in the construction industry suc-
cessfully manage multi-million dollar information technology projects. This is
because project management techniques apply across industries and across
projects. Understanding and applying good project management techniques,
along with a solid understanding of general management skills, are career
builders for all aspiring project managers.

Project Manager’s Tool Bag

Project managers have been likened to small-business owners. They need to
know a little bit about every aspect of management. The various skills in a
project manager’s tool bag can be broken out in a more or less declining scale
of importance. Let’s discuss each of the skills in a bit more detail.

Communication Skills

One of the single most important characteristics of a first-rate project man-
ager is excellent communication skills. Written and oral communications
are the backbone of all successful projects. Many forms of communication
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will exist during the life of your project. As the creator or manager of most
of the project communication (project documents, meeting updates, status
reports, etc.), it’s your job to ensure that the information is explicit, clear,
and complete so that your audience will have no trouble understanding
what has been communicated. Once the information has been distributed,
it is the responsibility of the person receiving the information to make sure
they understand it.

There are many forms of communication and communication styles, which
we will cover in more depth in Chapter 8, “Developing the Project Team.”

Organizational Skills

Organizational and planning skills are probably the second most important
skills a project manager can possess. Organization takes on many forms. As
project manager, you’ll have project documentation, requirements informa-
tion, memos, project reports, personnel records, vendor quotes, contracts,
and much more to track and be able to locate in a moment’s notice. You will
also have to organize meetings, put together teams, and perhaps manage and
organize media release schedules depending on your project.

Closely associated with organizational skills are time management skills.
Take some time to attend a time management class if you’ve never attended
one. They have some great tips and techniques to help you prioritize prob-
lems and interruptions, prioritize your day, and manage your time.

Planning is discussed extensively throughout the course of this book. There
isn’t any aspect of project management that doesn’t first involve planning.
Planning skills go hand in hand with organizational skills. Combining these
two with excellent communication skills is almost a sure guarantee of your
success in the project management field.

Budgeting Skills

Project managers establish and manage budgets and therefore need some
knowledge of finance and accounting principles. Especially important in this
skill area is the ability to perform cost estimates for project budgeting. There
are different methods available to determine the project costs. They range
from estimating individual activities and rolling the estimates up, to estimat-
ing the project’s cost in one big chunk. These methods will be discussed more
fully in later chapters.
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After a budget is determined, you can start spending. This sounds more
exciting than it actually is. Reading and understanding vendor quotes, pre-
paring or overseeing purchase orders, and reconciling invoices are budgeting
skills that will be used by the project manager on most projects. These costs
will be linked back to project activities and expense items in the project’s
budget.

Problem Solving

Show me a project and I’ll show you problems. All projects, in fact much of
everyday life, have some problems. Isn’t that what they say builds character?
But I digress.

Problem solving is really a twofold process. First, you must define the
problem. Often when defining problems, we end up just describing the
symptoms instead of really getting to the heart of what the problem is. To
avoid that, ask yourself questions like, “Is it an internal or external prob-
lem?” or “Is it a technical problem?” or “Are there interpersonal problems
between team members? Is it managerial?” These kinds of questions will
help you to get to the meat of the problem.

Next, after the problem has been defined, you have some decisions to
make. It will take a little time to examine and analyze the problem, the sit-
uation causing it, and the solution alternatives available. After this analysis,
the project manager will determine the best course of action to take and
implement the decision.

Negotiation and Influencing

Effective problem solving requires negotiation and influencing skills. We all
utilize negotiation skills in one form or another every day. For example, on
a nightly basis I am asked, “Honey, what do you want for dinner?” Then the
negotiations begin, and the fried chicken versus swordfish discussion com-
mences. Simply put, negotiating is working with others to come to agree-
ment. Negotiation on projects will be necessary in almost every area from
scope definition, to budgets, contracts, resource assignments, and more.
Influencing is really convincing the other party that swordfish is a better
choice than fried chicken even if that is what they want. In other words, it’s
the ability to get people to do things they wouldn’t do otherwise. It’s also the
ability to change minds and the course of events, and to influence outcomes.
These skills will be utilized in all areas of project management. Start prac-
ticing now because, guaranteed, you’ll need these skills on your next project.
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Leading

Leadership and management are not synonymous terms. Leaders impart
vision, gain consensus for strategic goals, establish direction, and inspire and
motivate others. Managers focus on results and are concerned with getting
the job done according to the requirements. Even though leaders and man-
agers are not the same, project managers must exhibit the characteristics of
both during different times on the project. Understanding when to switch
from leadership to management and then back again is a finely tuned and
necessary talent.

Team Building and Human Resources

Project managers will rely heavily on team building and human resource man-
agement skills. Teams are often formed with people from different parts of the
organization. These people may or may not have worked together before—so
there may be some component of team-building groundwork that will involve
the project manager. The project manager will set the tone for the project team
and will help them work through the various team-forming stages to become
fully functional. The project manager may take on a variety of roles during this
initial team-building process.

An interesting caveat to the team-building role is that project managers
many times are responsible for motivating team members who are not their
direct reports. This has its own set of challenges and dilemmas. One way to
help this situation is to ask the functional manager to allow you to partici-
pate in your project team members’ performance reviews. Use the negotia-
tion and influencing skills I talked about earlier to make sure you’re part of
this process.

A Mile Wide and an Inch Deep

Project managers are an interesting bunch. They know a little bit about a lot
of things and are excellent communicators. Or, as one person said, he’s “a mile
wide and an inch deep.” They have the ability to motivate people, even those
who have no reason to be loyal to the project, and they can make the hard-line
calls when necessary. Project managers can get caught in sticky situations that
occasionally require making decisions that are good for the company (or the
customer) but aren’t good for certain stakeholders. These offended stake-
holders will then drag their feet, and the project manager has to play the heavy
in order to motivate and gain their cooperation again. Some organizations hire
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contract project managers to run their large, company-altering projects just
because they don’t want to burn out a key employee in this role. Fortunately,
that doesn’t happen often.

Now that you’ve been properly introduced to some of the skills you need
in your tool kit, you’ll know to be prepared to communicate, solve problems,
lead, and negotiate your way through your next project.

Understanding Organizational Structures

Just as projects are unique, so are the organizations in which they’re
carried out. The key to determining the type of organization you work in is
by measuring how much authority senior management is willing to delegate
to project managers. While uniqueness abounds in business cultures, all
organizations are structured in one of three ways: functional, projectized, or
matrix. Variations and combinations exist among these three structures,
such as a projectized structure within a functional organization, and weak
matrix, balanced matrix, and strong matrix organizations.

It pays to know and understand the organizational structure and the cul-
ture of the entity you’re working with. Companies with aggressive cultures
that are comfortable in a leading-edge position within their industry are
highly likely to take on risky projects. Project managers who are willing to
suggest new ideas and projects that have never been undertaken before are
likely to receive a warm reception in this kind of environment. Conversely,
organizational cultures that are risk averse and prefer the follow-the-leader
position within their industry are highly unlikely to take on risky endeav-
ors. Project managers with risk-inclined, aggressive styles are likely to
receive a cool reception in a culture like this.

The level of authority the project manager enjoys is denoted by the orga-
nizational structure. For example, a project manager within a functional
organization has little to no formal authority. And their title may not be
project manager, but instead they’re called a project leader, project coor-
dinator, or perhaps project expeditor.

Let’s take a look at each of these organizations individually to better
understand how the project management role works in each one.
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Functional Organizations

FIGURE 1.2

The most common type of organization is the functional organization.
Chances are you work in this type of organization. This is probably the
oldest style of organization and is therefore known as the traditional
approach to organizing businesses.

Functional organizations are centered on specialties and grouped by
function; hence the term functional organization. As an example, the orga-
nization might have a human resources department, finance department,
marketing department, etc. The work in these departments is specialized
and requires people who have the skills sets and experiences in these spe-
cialized functions to perform specific duties for the department. Figure 1.2
shows a typical org chart for a functional organization.

Functional org chart

CEO
AUELL Finance Marketing W el G Production
Resources Technology
[ [ [ [ [
Staff Staff Staff Staff Staff
[ [ [ [ [
Staff Staff Staff Staff Staff

You can see that this type of organization is set up to be a hierarchy. Staff
personnel report to managers who report to department heads who report to
vice presidents who report to the CEO. In other words, each employee reports
to only one manager, and ultimately, one person at the top is in charge. Many
companies today, as well as governmental agencies, are structured in a hierar-
chical fashion. In organizations like this, be aware of the chain of command.
A strict chain of command may exist, and the corporate culture might dictate
that you follow it. Roughly translated: Don’t talk to the big boss without first
talking to your boss who talks to their boss who talks to the big boss. Wise
project managers should determine if there is a chain of command, how
strictly it’s enforced, and how the chain is linked before venturing outside of it.
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Each department or group in a functional organization is managed inde-
pendently and has a limited span of control. Marketing doesn’t run the finance
department or their projects, for example. The marketing department is con-
cerned with their own functions and projects. If it were necessary for the mar-
keting department to get input from the finance department on a project, the
marketing team members would follow the chain of command. A marketing
manager would speak to a manager in finance to get the needed information
and then pass it back down to the project team.

Commonalities exist among the personnel assigned to the various
departments in a functional organization. In theory, people with similar
skills and experiences are easier to manage as a group. Instead of scatter-
ing them throughout the organization, it is more efficient to keep them
functioning together. Work assignments are easily distributed to those
who are best suited for the task when everyone with the same skill works
together. Along these lines, workers in functional organizations special-
ize in an area of expertise—finance, for instance—and then become very
good at their specialty. Usually, the supervisors and managers of these
workers are experienced in the area they supervise and are able to rec-
ommend training and career enrichment activities for their employees.

There is a clear upward career path for people in a functional organiza-
tion. An assistant budget analyst may be promoted to a budget analyst and
then eventually to a department manager over many budget analysts.

Functional organizations have their disadvantages. If this is the kind of
organization you work in, you probably have experienced some of them.

One of the greatest disadvantages for the project manager is that they
have little to no formal authority. This does not mean that project mana-
gers in functional organizations are doomed to failure. Many projects are
undertaken and successfully completed within this type of organization.
Good communication, interpersonal, and influencing skills on the part of
the project manager are required to bring about a successful project under
this structure.

In a functional organization, the vice president or senior department manager
is usually the one responsible for projects. The title of project manager denotes
authority, and in a functional structure, that authority rests with the VP.

Projects are typically undertaken in a divided approach in a functional
organization. For example, the marketing department will work on their
portion of the project and then hand it off to the manufacturing department
to complete their part of the project and so on. The work the marketing
department does is considered a marketing project, while the work the manu-
facturing department does is considered a manufacturing project.
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Some projects require project team members from different departments
to work together at the same time on various aspects of the project. Project
team members in this structure will more than likely remain loyal to their
functional manager. The functional manager is responsible for their per-
formance reviews, and their career opportunities lie within the functional
department—not within the project team. Exhibiting leadership skills by
forming a common vision regarding the project and the ability to motivate
people to work toward that vision are great skills to exercise in this situa-
tion. As previously mentioned, it also doesn’t hurt to have the project man-
ager work with the functional manager in contributing to the employee’s
performance review.

Competition for resources and project priorities can become fierce when mul-
tiple projects are undertaken within a functional organization. For example, in
my organization, it’s common to have competing project requests from three or
more departments all vying for the same resources. Thrown into the heap is the
requirement to make mandated tax law changes, which automatically usurps all
other priorities. This sometimes causes frustration and political infighting. One
department thinks their project is more important than another and will do any-
thing to get that project pushed ahead of the others. Again, it takes great skill
and diplomatic abilities to keep projects on track and functioning smoothly. In
a later chapter, we’ll discuss the importance of gaining stakeholder buy-in, pri-
oritization, and communication distribution to avert some of these problems.

Functional organizations are the most common form of organization. Project
managers have little authority in these organizations, but with the right skills,
they can successfully accomplish many projects. Table 1.1 highlights the advan-
tages and disadvantages of this type of organization.

Functional Organizations

Advantages Disadvantages

Enduring organizational structure. Project manager has little to no
formal authority.

Clear career path with separation of  Multiple projects compete for

functions allowing specialty skills limited resources and priority.

to flourish.

Employees have one supervisor Project team members are loyal to
with a clear chain of command. the functional manager.
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Projectized Organizations

FIGURE 1.3

Projectized organizations are nearly the opposite of functional organiza-
tions. The focus of this type of organization is the project itself. The idea
behind a projectized organization is to develop loyalty to the project, not to
a functional manager.

Figure 1.3 shows a typical org chart for a projectized organization.

Projectized org chart

CEO
Project Project Project Project Project
Manager Manager Manager Manager Manager
| | | | |
Project Project Project Project Project
Team Team Team Team Team
Members/ Members/ Members/ Members/ Members/
Staff Staff Staff Staff Staff

Organizational resources are dedicated to projects and project work in
purely projectized organizations. Project managers almost always have
ultimate authority over the project in this structure and report directly to
the CEO. In a purely projectized organization, supporting departments
like human resources and accounting might report directly to the project
manager as well. Project managers are responsible for making decisions
regarding the project and acquiring and assigning resources. They have
the authority to choose and assign resources from other areas in the orga-
nization or to hire them from outside if needed. However, project man-
agers in all organizational structures are limited by the triple constraints.
For example, if the budget doesn’t exist to hire additional resources, the
project manager will have to come up with alternatives to solve this problem.

Teams are formed and often collocated, which means that team members
physically work at the same location. Project team members report to the
project manager, not a functional or departmental manager. One obvious
drawback to a projectized organization is that project team members may
find themselves out of work at the end of the project. An example of this
might be a consultant who works on a project until completion and then is
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put on the bench or let go at the end of the project. Some inefficiency exists
in this kind of organization when it comes to resource utilization. If you have
a situation where you need a highly specialized skill at certain times through-
out the project, the resource you’re using to perform this function might be
idle during other times in the project.

@ Real World Scenario
The Projectized Graphic Artist

You've been appointed project manager for your company’s website design
and implementation. You're working in a projectized organization, so you
have the authority to acquire and assign resources. You put together your
team including programmers, technical writers, testers, and business ana-
lysts. Debbie, a highly qualified graphic arts designer, is also part of your
team. Debbie’s specialized graphic arts skills are needed only at certain times
throughout the project. When she has completed the graphics design portion
of the screen she’s working on, there isn’t anything else for her to do until the
next page is ready. Depending on how involved the project is and how the
work is structured, days or weeks might pass before Debbie’s skills are
needed. This is where the inefficiency occurs in a purely projectized organi-
zation. The project manager will have to find other duties that Debbie can per-
form during these downtimes. It's not practical to let her go and then hire her
back when she’s needed again.

In this situation, you might assign Debbie to other project duties when
she’s not working on graphics design. Perhaps she can edit the text for the
web pages or assist with the design of the upcoming marketing campaign.
You might also share Debbie’s time with another project manager in the
organization.

During the planning process, you will discover the skills and abilities of all
your team members so that you can plan their schedule accordingly and
eliminate idle time.

Projectized structures can coexist within functional organizations. In
the case of a high-profile, critical project, for instance, the functional orga-
nization might appoint a special project team to work only on that project.
The team is structured outside the bounds of the functional organization,
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and the project manager has ultimate authority for the project. This is a
workable project management approach and ensures open communication
between project manager and team members. At the end of the project, the
project team is dissolved, and the project members return to their func-
tional areas to resume their usual duties.

In summary, projectized organizations are identified several ways:

= Project managers have ultimate authority over the project.

= The focus of the organization is the project.

= The organization’s resources are focused on projects and project work.
* Team members are collocated.

= Loyalties are formed to the project, not to a functional manager.

Matrix Organizations

Matrix organizations came about to minimize the differences between, and
take advantage of, the strengths and weaknesses of functional and projec-
tized organizations. The idea at play here is that the best of both organiza-
tional structures can be realized by combining them into one. The project
objectives are fulfilled, and good project management techniques are utilized
while still maintaining a hierarchical structure in the organization.

Employees in a matrix organization report to one functional manager
and at least one project manager. It’s possible that employees could report
to multiple project managers if they are working on multiple projects at
one time. Functional managers pick up the administrative portion of the
duties and assign employees to projects. They also monitor the work of
their employees on the various projects. Project managers are responsible
for executing the project and giving out work assignments based on project
activities. Project managers and functional managers share the responsibil-
ity of performance reviews for the employee. In a nutshell, functional man-
agers assign employees to projects, while project managers assign tasks
associated with the project.

Matrix organizations allow project managers to focus on the project and
project work just like in a projectized organization. The project team is free
to focus on the project objectives without distractions from the functional
department.

Project managers should take care when working up activity and project
estimates for the project in a matrix organization. The estimates should be
given to the functional managers for input before publishing. The functional
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manager is the one in charge of assigning or freeing up resources to work
on projects. If the project manager is counting on a certain employee to
work on the project at a certain time, the project manager should deter-
mine their availability up front with the functional manager. Project esti-
mates might have to be modified if it’s discovered that the employee they
were counting on is not available when needed.

As we’ve discussed, a lot of communication and negotiation takes place
between the project manager and the functional manager. This calls for a
balance of power between the two, or one will dominate the other.

In a strong matrix organization, the balance of power rests with the
project manager. They have the ability to strong-arm the functional man-
agers into giving up their best resources for projects. Sometimes, more
resources than necessary are assembled for the project, and then project
managers negotiate these resources among themselves, cutting out the
functional manager altogether, as you can see in Figure 1.4.

FIGURE 1.4 Strong matrix org chart

CEO
[ I I I I
Manager Finance Marketing BTz Production
of Project Technology
Managers | | | |
I
Project Staff Staff Staff Staff
Manager
| [ [ [ [
Project Staff Staff Staff Staff
Manager

On the other end of the spectrum is the weak matrix (see Figure 1.5). As
you would suspect, the functional managers have all the power in this struc-
ture. Project managers are really project coordinators or expeditors with
part-time responsibilities on projects in a weak matrix organization. Project
managers have little to no authority, just like in the functional organization.
On the other hand, the functional managers have a lot of authority and make
all the work assignments. The project manager simply expedites the project.
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FIGURE 1.5 Weak matrix org chart

CEO

I I I I I

Human . " Information )
RS EG Finance Marketing Technology Production

[ [ [ [ [
Staff Staff Staff Staff Staff

[ [ [ [ [
Staff/Project Staff Staff Staff Staff

Coordinator

In between the weak matrix and the strong matrix is an organizational
structure called the balanced matrix (see Figure 1.6). The features of the bal-
anced matrix are what we’ve been discussing throughout this section. The
power is balanced between project managers and functional managers. Each
manager has responsibility for their parts of the project or organization, and
employees get assigned to projects based on the needs of the project, not the
strength or weakness of the manager’s position.

FIGURE 1.6 Balanced matrix org chart

CEO
I I I I I
Human 7 7 Information q
AL S Finance Marketing Technology Production
[ [ [ [ [
Staff Staff Staff Staff Staff
[ [ [ [ [
N'T roject Staff Staff Staff Staff
anager
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Matrix organizations have subtle differences, and it’s important to under-
stand their differences for the exam. The easiest way to remember them is
that the weak matrix has many of the same characteristics as the functional
organization, while the strong matrix has many of the same characteristics as
the projectized organization. The balanced matrix is exactly that—a balance
between weak and strong where the project manager shares authority and
responsibility with the functional manager. Table 1.2 compares all three
structures.

Comparing Matrix Structures

Weak Matrix

Balanced Matrix

Strong Matrix

Project
Manager’s Title:

Project
Manager’s Focus:

Project

Manager’s Power:

Project
Manager’'s Time:

Organization

Style:

Project Manager
Reports to:

Project coordin-
ator, project
leader, or
project
expeditor

Split focus
between
project and
functional
responsibilities

Minimal
authority and
power

Part time on
projects

Most like
functional
organization

Functional
manager

Project manager

Projects and
project work

Balance of
authority and
power

Full time on
projects

Blend of both
weak and strong
matrix

A functional
manager, but
shares author-
ity and power

Project
manager

Projects and
project work

Full authority
and power

Full time on
projects

Most like a
projectized
organization

Manager
of project
managers
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Most organizations today use some combination of the organizational
structures described here. It’s rare that an organization would be purely
functional or purely projectized. For example, the functional organization
will often use a projectized environment for critical projects, while keeping
the hierarchical activities of the organization intact.

Organizations are unique, as are the projects they undertake. Understand-
ing the organizational structure will help you, as a project manager, with the
cultural influences and communication avenues that exist in the organiza-
tion to gain cooperation and successfully bring your projects to a close.

Understanding Project Life Cycles and
Project Management Processes

Project life cycles are similar to the life cycle that parents experience
raising their children to adulthood. Children start out as infants and generate
lots of excitement wherever they go. However, not much is known about
them at first. So we study them as they grow and assess their needs. Over
time, they mature and grow (and cost a lot of money in the process), until
one day the parents’ job is done.

Projects start out just like this and progress along a similar path. Someone
comes up with a great idea for a project and actively solicits support for the
project. The project, after being approved, progresses through the intermedi-
ate phases to the ending phase, where the project is completed and closed out.

Project Life Cycles and Phases

All projects are divided into phases, and all projects, large or small, have a
similar life cycle structure. At a minimum, a project will have a beginning or
initiation phase, an intermediate phase or phases, and an ending phase. The
number of phases depends on the project complexity and its industry. All the
collective phases the project progresses through in concert are called the
project life cycle.

The end of each phase allows the project manager, stakeholders, and
project sponsor the opportunity to determine if the project should continue to
the next phase. Project phases evolve through the life cycle in a series of “hand-
offs.” The end of one phase typically marks the beginning of the next. For
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example, in the construction industry, feasibility studies often take place in the
beginning phase of a project. The purpose of the feasibility study might be to
determine if the project is worth undertaking and whether the project will be
profitable for the construction company. The completion and approval of the
feasibility study trigger the beginning of the planning and design phase.

You will recognize phase completion because each phase has a specific
deliverable, or multiple deliverables, that marks the end of the phase. A
deliverable is an output that must be produced to bring the phase or project
to completion. Deliverables are tangible and can be measured and easily
proved. For instance, a hypothetical deliverable produced in the beginning
phase of our construction industry example would be the feasibility study.
Deliverables might also include things like design documents, project bud-
gets, blueprints, project schedules, prototypes, etc. This analysis allows those
involved the opportunity to determine if the project should continue to the
next phase. The feasibility study might show that environmental impacts of
an enormous nature would result if the construction project were under-
taken at the proposed location. Based on this information, a go or no-go
decision can be made at the end of this phase. The end of a phase also gives
the project manager the ability to discover, address, and take corrective
action against errors discovered during the phase.

There are times when phases are overlapped to shorten or compress the
project schedule. The Guide to the PMBOK terms this fast tracking. Fast
tracking means that a later phase is started prior to completing and approv-
ing the phase, or phases, that come before it.

All projects follow the life cycle pattern and, as a result, have the follow-
ing things in common. In the beginning phase, which is where the Initiation
process occurs, costs are low, and there are few team members assigned to
the project. As the project progresses, costs and staffing increases and then
tapers off at the closing phase. The potential that the project will come to a
successful ending is lowest at the beginning of the project with an increasing
chance for success as the project progresses through the life cycle stages. Risk
is highest at the beginning of the project and gradually decreases the closer
the project comes to completion. And stakeholders have the greatest chance
of influencing the project in the beginning phases and less and less influence
as the project progresses.

To give you a better idea of when certain characteristics influence a
project, refer to Table 1.3. A recap of the impacts in the beginning life cycle
phase is shown here.
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TABLE 1.3 Characteristics of the Initiation Process

Low Impact/Probability High Impact/Probability
Costs Risk
Staffing levels Stakeholder influence

Chance for successful completion

Project Management Processes

Project management processes, according to the Guide to the PMBOK,

organize and describe the work of the project. These processes are performed
by people and, much like the project phases, are interrelated and dependent
on one another. For example, it would be difficult to identify specific project
activities without first having an understanding of the project requirements.

PMI Process Groups

The Guide to the PMBOK documents five process groups in the project
management process: Initiation, Planning, Executing, Controlling, and
Closing. We’ll look at an overview of each process here and go into more
detail in later chapters.

Initiation

The Initiation process, as its name implies, occurs at the beginning of the
project or phase. Initiation acknowledges that a project, or the next project
phase, should begin. Initiation grants the approval to commit the organiza-
tion’s resources to working on the project or phase.

Planning

Planning is the process of formulating and revising planning documents to be
used throughout the remainder of the project. This process group is where
the project requirements are fleshed out and stakeholders are identified.
Planning has more processes than any of the other project management pro-
cesses. The Executing, Controlling, and Closing process groups all rely on
the Planning process group and the documentation produced during the
Planning processes in order to carry out their functions. Project managers
will perform frequent iterations of the Planning processes prior to project
completion. Projects are unique, and as such have never been done before.
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Therefore, Planning must encompass all areas of project management and
consider budgets, activity definition, scope planning, schedule development,
risk identification, staff acquisition, procurement planning, and more. The
greatest conflicts a project manger will encounter in this process group are
project prioritization issues.

Executing

The Executing process group involves putting the project plans into action.
It’s here that the project manager will coordinate and direct project resources
to meet the objectives of the project plan. The Executing process keeps the
project plan on track and ensures that future execution of project plans stays
in line with project objectives. The Executing process group will utilize the
most project time and resources. Costs are usually highest during the Exe-

cuting process. Project managers will experience the greatest conflicts over
schedules in this phase.

Controlling

The Controlling process group is where project performance measurements
are taken and analyzed to determine if the project is staying true to the
project plan. If it’s discovered that variances exist, corrective action is taken
to get the project activities aligned with the project plan. This might require
additional passes through the Planning process to realign to the project
objectives.

Closing

The Closing process group is probably the most often skipped process in
project management. Once the project objectives have been met, most of us
are ready to move on to the next project. However, Closing is important as
all the project information is gathered now and stored for future reference.
The documentation collected during Closing processes can be reviewed and
utilized to avert potential problems on future projects. Contract closeout
occurs here, and formal acceptance and approval are obtained from project
stakeholders.

The Process Flow

The five process groups are iterative and should not be thought of as one-
time processes. These processes will be revisited throughout the project life
cycle several times as the project is refined. PMI calls this process of going
back through the process groups an iterative process. The completion of
each process allows the project manager and stakeholders to reexamine the
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FIGURE 1.7

business needs of the project and determine if the project is satisfying those
needs. And it is another opportunity to make a go or no-go decision.

Figure 1.7 shows the five process groups in a typical project life cycle.
Keep in mind that during phases of a project, the Closing phase can provide
input to the Initiation phase. For example, once the feasibility study we dis-
cussed earlier is accepted or closed, it becomes input to the Initiation phase
of design and planning.

Project management process groups

Project Management Process Groups

Inputs Outputs

Initiation | —> Planning

Initiation ~——

Plannin ——> Executin
Controlling —> | — g g

Planning ——

k Executing | —— Controlling
Controlling —>

——— Planning
Executng —> | Controlling [ —— Executing
—> C(losing

Controlling —>— Closing

It’s important to understand the flow of these processes for the exam. If
you remember the processes and their inputs and outputs, it will help you
when you’re trying to decipher an exam question. Sometimes just under-
standing which process the question is asking about will help you deter-
mine the answer. One trick you could use to memorize these processes is to
remember syrup of ipecac. (You probably have some of this poison anti-
dote in your medicine cabinet at home.) When you sound out the first ini-
tial of each of the processes, it sounds like “ipecac”—IPECC (Initiation,
Planning, Executing, Controlling, and Closing).

Processes exist within most of the process groups. For example, the Clos-
ing life cycle process group consists of two processes, Contract Closeout
and Administrative Closure. Each process takes inputs and uses them in con-
junction with various tools and techniques to produce outputs. It’s outside
the scope of this book to list all the inputs, tools and techniques, and outputs
for each process in each life cycle phase. You’ll find these detailed in the
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Guide to the PMBOK, and I highly recommend you get familiar with them.
There are test questions regarding inputs, tools and techniques, and outputs.
One way to keep them all straight is to remember tools and techniques usu-
ally require action of some sort, be it measuring, applying some skill or tech-
nique, planning, or using expert judgment. Outputs are usually in the form
of a deliverable. Remember that a deliverable is characterized with results or
outcomes that can be measured, are tangible, and are provable. Last but not
least, outputs from one process sometimes serve as inputs to another process.

Establishing the Project Management Office

The concept of a project management office, sometimes referred to as
the PMO, has been around for several years. You won’t need to know any-
thing about PMOs for the exam. However, in practice, you’ll find many
organizations are establishing PMOs in many different forms. The purposes
of establishing a PMO, and its benefits, are many. The most common reason
a company starts a project management office is to establish and maintain
procedures and standards for project management methodologies to be used
throughout the organization. In some organizations, project managers might
work directly for the PMO and are assigned from this office to projects as
they are initiated. The PMO, depending on its size and function, sometimes
has experts available that assist project managers in project planning, esti-
mating, and business assumption verification tasks. They serve as mentors to
junior-level project managers and act as consultants to the senior project
managers.

The PMO takes responsibility for maintaining and archiving project doc-
umentation. All project documentation and information is collected and
tracked by the PMO for future reference. This office compares project goals
with project progress and gives feedback to the project teams. This office
also measures the project performance of active projects and suggests cor-
rective actions. The PMO evaluates completed projects for their adherence
to the triple constraints and asks the following: Did the project meet the time
frames established, did it stay within budget, and was the quality acceptable?

Project management offices are becoming more common in organizations
today, if for no other reason, simply to serve as a collection point for project
documentation. Some PMOs are fairly sophisticated and prescribe the
standards and methodologies to be used in all project phases across the
enterprise. Still others provide all these functions and also offer project
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management consulting services. However, the establishment of a PMO is
not required in order for you to apply good project management practices
to your next project.

Summary

Phew, we covered a lot of ground in this chapter. We learned that
projects exist to bring about a unique product or service. Projects are tem-
porary in nature and have definite beginning and ending dates.

Stakeholders are those people or organizations that have a vested interest
in the outcome of the project. Stakeholders include people like the project
sponsor, the customer, key management personnel, the project manager,
contractors, suppliers, and more. Projects are considered complete when the
project meets or exceeds the expectations of the stakeholders.

Project management is a discipline that brings together a set of tools and
techniques to describe, organize, and monitor the work of project activities.
Project managers are the ones responsible for carrying out these activities.

Every project must work within constraints. The primary constraints that
will affect all projects are the triple constraints of budget, time, and quality.

Project managers have a wide variety of skills. Not only should they be
versed in the field they’re working in, but in general management skills as
well. Communication is the most important skill a project manager will use
in the course of a project.

Organizational structures come in variations of three forms: functional,
projectized, and matrix organizations. Functional organizations are tradi-
tional with hierarchical reporting structures. Project managers have little to
no authority in this organization. Projectized organizations are structured
around project work, and staff personnel report to project managers. Project
managers have full authority in this organizational structure. Matrix organ-
izations are a combination of the functional and projectized. A project
manager’s authority varies depending on the structure of the matrix, be it
a weak matrix, balanced matrix, or strong matrix.

Projects progress along a life cycle path. The life cycle consists of phases,
and the Guide to the PMBOK process groups are performed throughout the
project’s life cycle. The Guide to the PMBOK process groups are Initiation,
Planning, Executing, Controlling, and Closing.

Project management offices are a way to organize and establish standards
for project management techniques within an organization. They can also
serve as a project library, housing project documentation for future reference.
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Exam Essentials

Key Terms

Be able to describe the difference between projects and operations. A
project is temporary in nature with a definite beginning and ending date.
Operations are ongoing.

Be able to denote some of the skills every good project manager should
possess. Communication, budgeting, organizational, problem solving,
negotiation and influencing, leading, and team building.

Be able to differentiate the different organizational structures. Organi-
zations are usually structured in some combination of the following: func-
tional, projectized, and matrix (including weak matrix, balanced matrix,
and strong matrix).

Be able to name the five project management processes. Initiation,
Planning, Executing, Controlling, and Closing.

We’ve learned a lot of new key words in this chapter. PMI has worked

hard to develop and define standard project management terms that apply
across industries. Here is a list of some of the terms we came across in this

chapter:
collocation project life cycle
deliverable project management
fast tracking project management office (PMO)
functional organization project manager
iterative project sponsor
matrix organization projectized organization
program project
progressive elaboration stakeholder
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Review Questions

1. Which organization has set the de facto standards for project manage-
ment techniques?

A. PMBOK
B. PMO
C. PMI
D. PMA

2. The VP of marketing approaches you and requests that you change the
visitor logon screen on the company’s website to include a username
with at least six characters. This is considered:

A. Project initiation
B. Ongoing operations
C. A project
D. Project execution

3. Your company manufactures small kitchen appliances. They are
introducing a new product line of appliances in designer colors with
distinctive features for kitchens in small spaces. These new products

will be offered indefinitely starting with the spring catalog release.
Which of the following is true?

A. This is a project because this new product line has never been man-
ufactured and sold by this company before.

B. This is an ongoing operation because the company is in the busi-
ness of manufacturing kitchen appliances. Introducing designer
colors and features is simply a new twist on an existing process.

C. This is an ongoing operation because the new product line will be
sold indefinitely. It’s not temporary.

D. This is not a project or an ongoing operation. This is a new product
introduction not affecting ongoing operations.
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4. Your company manufactures small kitchen appliances. They are
introducing a new product line of appliances in designer colors with
distinctive features for kitchens in small spaces. These new products
will be offered indefinitely starting with the spring catalog release. In
order to determine the characteristics and features of the new product
line, you will have to perform which of the following?

A. Fast tracking

B. Consulting with the stakeholders
C. Planning the project life cycle
D.

Progressive elaboration

5. A project is considered successful when:
A. The product of the project has been manufactured.
B. The project sponsor announces the completion of the project.

C. The product of the project is turned over to the operations area to
handle the ongoing aspects of the project.

D. The project meets or exceeds the expectations of the stakeholders.

6. The VP of customer service has expressed concern over a project
you’re involved in. His specific concern is that if the project is imple-
mented as planned, he’ll have to purchase additional equipment to
staff his customer service center. The cost is substantial and was not
taken into consideration in the project budget. The project sponsor
insists that the project must go forward as originally planned or the
customer will suffer. Which of the following is true?

A. The VP of customer service is correct. Since the cost was not taken
into account at the beginning of the project, the project should not
go forward as planned. Project initiation should be revisited to
examine the project plan and determine how changes can be made
to accommodate customer service.

B. The conflict should be resolved in favor of the customer.
C. The conflict should be resolved in favor of the project sponsor.

D. The conflict should be resolved in favor of the VP of customer
service.
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7. Which of the following brings together a set of tools and techniques
used to describe, organize, and monitor the work of project activities?

A. Project managers

B. Guide to the PMBOK
C. Project management
D.

Stakeholders

8. What are the triple constraints?
A. Time, schedules, and quality
B. Time, availability, and quality
C. Time, money, and schedules
D. Time, money, and quality

9. You are the project manager for a large construction project. The
project objective is to construct a set of outbuildings to house the
Olympic support team that will be arriving in your city 18 months
from the project start date. You’ve been given a budget of $12 million

to complete this project. Resources are easily attained. Which of the
triple constraints is the primary constraint for this project?

A. Time, because the date cannot be moved
B. Money, because the budget is set at $12 million
C. Resources, because they’re not fixed

D. Quality, because the buildings have to be functional and safe
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10. You are the project manager for a large construction project. The

11.

project objective is to construct a set of outbuildings to house the
Olympic support team that will be arriving in your city 18 months
from the project start date. Resources are not readily available as they
are currently assigned to other projects. Jack, an expert crane opera-
tor, is needed for this project two months from today. Which of the
following skills will you use to get Jack assigned to your project?

A. Negotiation and influencing skills
B. Communication and organizational skills
C. Communication skills

D. Problem-solving skills

You are a project manager with technical expertise in the pharmaceu-
tical industry. You’ve decided to try your hand at project management
in the entertainment industry. Which of the following is true?

A. You will likely be successful because communication skills are your
strong suit. You anticipate having technical experts on your project
team to address industry specifics that you’re not familiar with.

B. You will likely be successful because your organizational skills are
excellent. You anticipate having technical experts on your project
team to address industry specifics that you’re not familiar with.

C. You will probably be successful because you have a friend in the
entertainment industry that has briefed you on all the important
aspects of this project that you’ll need to know. You anticipate
having technical experts on your project team to address industry
specifics that you’re not familiar with.

D. You will probably not be successful because you have little knowledge
of the entertainment industry even though you anticipate having tech-
nical experts on your project team to address industry specifics that
you’re not familiar with.
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12. You are managing a project to install a new postage software system
that will automatically print labels and administer postage for certi-
fied mailings, overnight packages, and other special mailing needs.
You’ve attempted to gain the cooperation of the business analyst
working on this project and need some answers. She is elusive and
tells you that this project is not her top priority. To avoid situations
like this in the future, you should:

13.

A.

Establish the business analyst’s duties well ahead of due dates and
tell her you’ll be reporting on her performance to her functional
manager.

Establish the business analyst’s duties well ahead of due dates and
tell her you are expecting her to meet these expectations because
the customer is counting on the project meeting due dates to save
significant costs on their annual mailings.

Negotiate with the business analyst’s functional manager during
the planning process to establish expectations and request to par-
ticipate in the business analyst’s annual performance review.

Negotiate with the business analyst’s functional manager during
the planning process to establish expectations and inform the func-
tional manager of the requirements of the project. Agreement from
the functional manager will assure the cooperation of the business
analyst.

The amount of authority a project manager possesses can be related to:

A.
B.

The project manager’s communication skills

The organizational structure

. The amount of authority the manager of the project manager

possesses

The project manager’s influencing skills
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What is one of the advantages of a functional structure?

A. All employees report to one manager and have a clear chain of
command.

B. All employees report to two or more managers, but project team
members show loyalty to functional managers.

C. The organization is focused on projects and project work.

D. Teams are collocated.

You have been assigned to a project in which the objectives are to
direct customer calls to an Interactive Voice Response system before
being connected to a live agent. You are in charge of the media com-
munications for this project. You report to the project manager in

charge of this project and the VP of marketing, who share responsi-
bility for this project. Which organizational structure do you work in?

A. Functional organization

B. Weak matrix organization

C. Projectized organization

D. Balanced matrix organization

You have been assigned to a project in which the objectives are to
expand three miles of the north-south highway through your city by
two lanes in each direction. You are in charge of the demolition phase
of this project, and you report to the project manager in charge of this
project. You have been hired on contract and will be released at the

completion of the demolition phase. What type of organizational
structure does this represent?

A. Functional organization

B. Weak matrix organization
C. Projectized organization
D

. Balanced matrix organization
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17.

18.

19.

20.

What are the five project management process groups, in order?

A. Initiation, Executing, Planning, Controlling, and Closing

B. Initiation, Controlling, Planning, Executing, and Closing

C. Initiation, Planning, Controlling, Executing, and Closing

D. Initiation, Planning, Executing, Controlling, and Closing

You have been assigned to a project in which the objectives are to
expand three miles of the north-south highway through your city by
two lanes in each direction. You are interested in implementing a new
project process called design-build in order to speed up the project
schedule. The idea is that the construction team will work on the first
mile of the highway reconstruction at the same time the design team is
coming up with plans for the third mile of the reconstruction rather

than completing all design before any construction begins. This is an
example of:

A. Managing the projects as a program

B. Fast tracking

C. Progressive elaboration

D. Collocation

During which project management process are risk and stakeholder’s

ability to influence project outcomes the highest at the beginning of
the process?

A. Planning
B. Executing

C. Initiation

D. Controlling

You are a project manager working on gathering requirements and
establishing estimates for the project. Which process group are you in?
A. Planning

B. Executing

C. Initiation
D

. Controlling
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Answers to Review Questions

61.

62.

63.

64.

65.

66.

67.

68.

C. The Project Management Institute (PMI) is the industry-recognized
standard for project management practices.

B. Projects exist to create a unique product or service. The logon
screen in this question is not a unique product. A minor change has
been requested, indicating this is an ongoing operation function. Some
of the criteria for projects are that they are unique, temporary with
definitive start and end dates, and considered complete when the
project goals are achieved.

A. This is a project. The product line is new, which implies this is a
unique product—it hasn’t been done before. We can discern a definite
start and end date by the fact that the new appliances must be ready
by the spring catalog release.

D. Progressive elaboration is the process of determining the character-
istics and features of the product of the project. Progressive elabora-
tion is carried out in steps in detailed fashion.

D. A project is considered successful when stakeholder needs and
expectations are met or exceeded.

B. Conflicts between stakeholders should always be resolved in favor of
the customer. This question emphasizes the importance of identifying
your stakeholders and their needs as early as possible in the project.
We’ll discuss this more in later chapters.

C. Project management brings together a set of tools and techniques to
organize project activities. Project managers are the ones responsible

for managing the project processes.

D. The triple constraints that drive all projects are time, money, and
quality.
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69.

70.

71.

72.

73.

74.

75.

76.

717.

A. The primary constraint on this project is time because the date abso-
lutely cannot move. The Olympics are scheduled to begin on a certain
date, and this can’t be changed. The budget is also a constraint because
it’s set at $12 million, but in this example, it would be a secondary con-
straint. It’s important that the project manager understands the priority
of the constraints and manages to them.

A. Negotiation and influencing skills are needed to convince Jack’s
boss and come to agreement concerning his assignment.

A. Project management processes span industries. A project manager
can take these skills across industries and apply them successfully. Tech-
nical experience in the industry doesn’t hurt, but it’s not required. The
most important skill any project manager can have is communication
skills. Poor communication skills might lead to an unsuccessful conclu-
sion no matter how strong the project manager’s other skills are.

C. Negotiate with the functional manager to participate in the busi-
ness analyst’s annual performance review.

B. The level of authority the project manager has is determined by the
organizational structure. For instance, in a functional organization,
the project manager has little to no authority, but in a projectized
structure, the project manager has full authority.

A. An advantage for employees in a functional organization is that
they have only one supervisor and a clear chain of command exists.

D. Employees in a balanced matrix often report to two or more man-
agers. Functional managers and project managers share authority and
responsibility for projects. There is a balance of power between the
functional managers and project managers.

C. Projectized organizations are focused on the project itself. One
issue with this type of structure is determining what to do with project
team members when they are not actively involved on the project. One

alternative is to release them when they are no longer needed.

D. Remember the acronym that sounds like syrup of ipecac: IPECC.
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78. B. Fast tracking is starting a new phase before the phase you’re work-
ing on is completed. This compresses the project schedule, and the
project is completed sooner as a result.

79. C. The Initiation process is where stakeholders have the greatest abil-
ity to influence outcomes of the project. Risk is highest during this

stage because of the high degree of unknown factors.

80. A. The Planning process is where requirements are fleshed out, stake-
holders are identified, and estimates on project costs and time are made.
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PMP EXAM CONTENT FROM THE PROJECT
INITIATION PERFORMANCE DOMAIN
COVERED IN THIS CHAPTER:

v" 1. Determine Project Goals.

v' 2. Determine Deliverables.

v" 3. Determine Process Outputs.
v' 4. Document Constraints.

v' 5. Document Assumptions.
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ow that you’re fully armed with a detailed overview of
project management, you can easily determine if your next assignment
really is a project or an ongoing operation. You’ve also learned some of the
basics of good project management techniques and the knowledge areas
where you might need specific expertise. We’re going to start putting those
techniques into practice in the Initiation process. And, as you’ve probably
already guessed, we’ll be using some of the general management skills we
outlined in Chapter 1 also.

One of the first skills you are going to put to use will be your commu-
nication skills. Are you surprised? Of course you’re not. It all starts with
communication. You can’t start defining the project until you’ve first
talked to the project sponsor, key stakeholders, and management person-
nel. All good project managers have honed their communication skills to
a nice sharp edge.

You’ll remember from Chapter 1 that project Initiation is the first process
in a project life cycle. You can think of it as the official project kickoff. Ini-
tiation acknowledges that the project, or the next phase in an active project,
should begin. Initiation then culminates in the publication of a project char-
ter. We’ll discuss project charters in Chapter 3 in more depth. But we’ve got
work to do before we’re ready to produce the project charter, so we’ll wrap
up this chapter with a discussion of the preliminary elements of a charter
document.

We will also talk about project Initiation and introduce some of the
things that make up this process. But before we dive into Initiation, we’ll
first take a look at what PMI calls the Project Management Knowledge
Areas. Knowledge areas are a collection of processes that share similar
themes and, therefore, benefit from the expertise of specific knowledge and
skills in each of these areas.
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At the end of this chapter, we’ll introduce a case study that will illustrate
the main points of the chapter. We’ll take this case study with us from chap-
ter to chapter and begin building a project from each of things we learned.

The Project Management Knowledge Areas

According to the Guide to the PMBOK, project Initiation, as we’ve
discussed, is the first project management process group in the life cycle of a
project. In addition to the project process groups, the Guide to the PMBOK
classifies the processes that make up each project management process group
into nine Project Management Knowledge Areas. These groupings, or know-
ledge areas, bring together processes that have things in common. For example,
Project Cost Management involves all aspects of the budgeting process, as you
would suspect, such as Resource Planning, Cost Estimating, Cost Budgeting,
and Cost Control. These processes belong to different project management pro-

cess groups, but because they all involve costs and budgeting, they share many
aspects in common.

Understanding the Project Management Knowledge Areas

Let’s take a closer look at each area so we really understand how their role
works with the process groups. Included in each of the following subsections
is a figure that illustrates the knowledge area, the processes that make up
each knowledge area, and the project management process groups that each
process belongs to. This will help you to see the big picture in terms of pro-
cess groups versus knowledge areas. We will be discussing each of the pro-
cesses in the various knowledge areas throughout the book, but for now, let’s
take a high-level look at each of them.

Project Integration Management

Project Integration Management (see Figure 2.1) is comprised of three
processes: Project Plan Development, Project Plan Execution, and Inte-
grated Change Control.
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FIGURE 2.1

The Project Integration knowledge area is concerned with coordinating
all aspects of the project plan and is highly interactive. Project planning,
project execution, and change control occur throughout the project and are
repeated continuously while working on the project. Project planning and
execution involve weighing the objectives of the project against alternatives
to bring the project to a successful completion. Change control impacts the
project plan, which in turn impacts execution, so you can see that these three
processes are very tightly linked. The processes in this area also interact with
other processes in the remaining knowledge areas.

Project Integration Management

Project Integration Management

Project Plan Project Plan Integrated
Development Execution Change Control
l belongs to: l belongs to: l belongs to:
Planning Executing Controlling

Project Scope Management

Project Scope Management (see Figure 2.2) has five processes: Initiation,
Scope Planning, Scope Definition, Scope Verification, and Scope Change
Control.

Project Scope Management is concerned with the work of the project.
All of the processes involved with the work of the project, and only the
work that is required to complete the project, are found in this knowledge
area. We’ll talk about Initiation in more detail in the remainder of this
chapter. Scope Planning, Scope Definition, Scope Verification, and Scope
Change Control involve detailing the requirements of the product of the
project and the activities that will eventually comprise the project plan, ver-
ifying those details using measurement techniques, and controlling changes
to these processes.
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FIGURE 2.2 Project Scope Management

Project Scope Management

Initiation Scope Planning Scope Definition
l belongs to: l belongs to: l belongs to:
Initiation Planning Planning
Scope Verification Scope Change Control
l belongs to: l belongs to:
Controlling Controlling

Project Time Management

The Project Time Management knowledge area (see Figure 2.3) also has five
processes: Activity Definition, Activity Sequencing, Activity Duration Esti-
mating, Schedule Development, and Schedule Control.

This knowledge area is concerned with estimating the duration of the
project plan activities, devising a project schedule, and monitoring and con-
trolling deviations from the schedule. Collectively, this knowledge area deals
with completing the project in a timely manner.

In many cases, all of the activity processes described here along with sched-
ule development are completed as one activity. Sometimes, only one person is
needed to complete these five processes, and they’re all worked on at the same
time. Time management is an important aspect of project management as it
concerns keeping the project activities on track and monitoring those activities
against the project plan to assure the project is completed on time.
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FIGURE 2.3 Project Time Management

Project Time Management

Activity Duration

Activity Definition Activity Sequencing Estimating
lbelongs to: l belongs to: l belongs to:
Planning Planning Planning
Schedule Development Schedule Control
lbelongs to: l belongs to:
Planning Controlling

Project Cost Management

As its name implies, the Project Cost Management knowledge area (see Fig-
ure 2.4) centers around costs and budgets. The processes that make up this
knowledge area are as follows: Resource Planning, Cost Estimating, Cost
Budgeting, and Cost Control.

The activities in the Project Cost Management knowledge area establish
estimates for costs and resources and keep watch over those costs to ensure
that the project stays within the approved budget. Depending on the com-
plexity of the project, these processes might need the involvement of more
than one person. For example, the finance person might not have expertise
in the Resource Planning area, so the project manager will need to bring in
a staff member with those skills to complete the Resource Planning process.
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FIGURE 2.4 Project Cost Management

Project Cost Management

Resource Planning Cost Estimating Cost Budgeting
l belongs to: l belongs to: l belongs to:
Planning Planning Planning

Cost Control

l belongs to:

Controlling

Project Quality Management

47

The Project Quality Management knowledge area (see Figure 2.5) assures that
the project meets the requirements that the project was undertaken to produce.
These processes measure overall performance, and monitor project results and
compare them to the quality standards set out in the project-planning process to
assure that the customer will receive the product or service they thought they

purchased.

Project Quality Management is composed of the following three processes:

Quality Planning, Quality Assurance, and Quality Control.

FIGURE 2.5 Project Quality Management

Project Quality Management

Quality Planning Quality Assurance Quality Control
lbelongs to: l belongs to: l belongs to:
Planning Executing Controlling
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Project Human Resource Management

Project Human Resource Management (see Figure 2.6) involves all aspects of
people management and personal interaction including leading, coaching,
dealing with conflict, and more. Some of the project participants whom you’ll
get to practice these skills on include stakeholders, team members, and cus-
tomers. Each requires the use of different communication styles, leadership
skills, and team-building skills. A good project manager knows when to enact
certain skills and communication styles based on the situation.

The Project Human Resource knowledge area contains the following pro-
cesses: Organizational Planning, Staff Acquisition, and Team Development.

FIGURE 2.6 Project Human Resource Management

Project Human Resource Management

Organizational Planning Staff Acquisition Team Development
l belongs to: l belongs to: l belongs to:
Planning Planning Executing

Project Communications Management

The processes that make up the Project Communications Management
knowledge area (see Figure 2.7) are as follows: Communications Planning,
Information Distribution, Performance Reporting, and Administrative
Closure.

The processes in the Project Communications knowledge area are related to
general communication skills but aren’t the same thing. Communication skills
are considered general management skills that the project manager utilizes on
a daily basis. The processes in the Communications knowledge area seek to
ensure that all project information including project plans, risk assessments,
meeting notes, and more is collected and documented. These processes also
ensure information is distributed and shared with appropriate stakeholders
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and project members. At project close, the information is archived and used as
a reference for future projects. This is referred to as historical information in
several project processes.

Project Communications Management

Project Communications Management

Communications Information Performance
Planning Distribution Reporting
l belongs to: l belongs to: l belongs to:
Planning Executing Controlling

Administrative Closure

l belongs to:

Closing

Project Risk Management

Project Risk Management (see Figure 2.8) contains six processes: Risk Man-
agement Planning, Risk Identification, Qualitative Risk Analysis, Quantitative
Risk Analysis, Risk Response Planning, and Risk Monitoring and Control.

As the name of this knowledge area implies, these processes are concerned
with identifying and planning for potential risks that may impact the project.
Organizations will often combine several of these processes into one step.
For example, Risk Identification, Qualitative Risk Analysis, and Quantita-
tive Risk Analysis might be performed at the same time. The important thing
about this process is that you should strive to identify all the risks and
develop responses for those with the greatest consequences to the project
objectives.
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FIGURE 2.8 Project Risk Management

Project Risk Management

Risk Management Risk Qualitative
Planning Identification Risk Analysis
lbelongs to: l belongs to: l belongs to:
Planning Planning Planning
Quantitative Risk Response Risk Monitoring
Risk Analysis Planning and Control
lbelongs to: l belongs to: l belongs to:
Planning Planning Controlling

Project Procurement Management

The Project Procurement Management knowledge area (see Figure 2.9)
includes the processes involved with purchasing goods or services from
external vendors, contractors, and suppliers. When discussing the Procure-
ment Management processes, it’s assumed that the discussion is taking
place from the perspective of the buyer. As the project manager, you would
be the buyer purchasing the goods or services from a supplier or contrac-
tor, so these processes should be examined from that perspective.

The processes in the Project Procurement Management knowledge area
are as follows: Procurement Planning, Solicitation Planning, Solicitation,
Source Selection, Contract Administration, and Contract Closeout.

The PMP exam will most likely have a question or two regarding the pro-
cesses that make up a knowledge area. Remember that knowledge areas
bring together processes by commonalities, so thinking about the knowledge
area itself should tip you off to the processes that belong to it. Projects are
executed in process group order, but the knowledge areas allow a project
manager to think about groups of processes that require specific skills. This
makes the job of assigning resources easier because team members with spe-
cific skills might be able to work on and complete several processes at once.

Copyright ©2002 SYBEX, Inc., Alameda, CA www.sybex.com


http://www.sybex.com

Defining the Project Initiation Process 51

FIGURE 2.9 Project Procurement Management

Project Procurement Management

Procurement Solicitation
Planning Planning Solicitation
l belongs to: l belongs to: l belongs to:
Planning Planning Executing
Source Contract Contract
Selection Administration Closeout
l belongs to: l belongs to: l belongs to:
Executing Executing Closing

The remainder of this book will deal with processes and process groups as
they occur in life cycle order (i.e., Initiation, Planning, Executing, Control-
ling, and Closing) as this is the way you will encounter and manage them
during a project.

Defining the Project Initiation Process

Your company’s quarterly meeting is scheduled for today. You take
your seat, and each of the department heads gets up and starts giving their
usual “ain’t this great” rah-rah speech one after the other. You barely notice
that the CEO takes the stage. He starts out his part of the program pretty
much the same way the department heads did. Suddenly, your daydreaming
trance is shattered when you hear the CEO say, “...and the new phone sys-
tem will be installed by Thanksgiving.”

Wait a minute. You work in the telecom department and haven’t heard
a word about this project until today. You also have a funny feeling that
you’ve been elected to manage this project. It’s amazing how good com-
munication skills are so important for project managers but not...well, we
won’t go there.
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Project Initiation

Project Initiation is the formal recognition that a project should begin and
resources should be committed to the project. Unfortunately, many projects
are initiated the way our CEO did in this example. Each of us, at one time
or another, has experienced being handed a project with little to no infor-

mation and told to “make it happen.” The new phone system scenario is an
excellent example of how #ot to initiate a project.

Taking one step back from Initiation leads us to ask, “How do projects
come about in the first place? Do CEOs just make them up like in this
example?” Even though our CEO announced this new project at the com-
pany meeting with no forewarning, there is no doubt it came about as a
result of a legitimate need. Believe it or not, CEOs don’t just dream projects
up to give us all something to do. They’re concerned about the future of the
company and the needs of the business and its customers.

The business itself might drive the need for a project, customers might
demand changes to products, or legal requirements may create the need for
a new project. According to the Guide to the PMBOK, projects come about
as a result of one of six needs or demands.

Needs and Demands

Organizations exist to generate profits or serve the public. To stay compet-
itive, organizations are always examining new ways of creating business,
better ways of gaining efficiencies, or better ways to serve their customers.
Sometimes laws are passed to force organizations to make their products
safer or to protect the environment. Projects result from all of these needs.
Most projects will fit one of the six needs or demands described below. It is
those needs and/or demands that dictate the germination of a project. In the
following sections, let’s take a closer look at each of these areas.

Marketing Demand

The demands of the marketplace can drive the need for a project. For example,
a bank initiates a project to offer customers the ability to apply for mortgage
loans over the Internet due to a drop in interest rates and an increase in
demand for refinances and new home loans.

Business Need

The new phone system we talked about earlier that was announced at the
quarterly meeting came about as a result of a business need. The CEO, on
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advice from his staff, was advised that call volumes were maxed on the exist-
ing system. Without a new system, customer service response times would
suffer, and that would eventually affect the bottom line.

Customer Request

Customer requests run the gamut. Generally speaking, most companies
have customers, and their requests can drive new projects. Customers can
be internal or external to the organization. Government agencies don’t
have external customers per se (we’re captive customers at any rate), but
there are internal customers within departments and across agencies.

Perhaps you work for a company that sells remittance-processing equip-
ment and you’ve just landed a contract with a local utility company. This
project is driven by the need of the utility company to automate their pro-
cess, or upgrade their existing process. The utility company’s request to pur-
chase your equipment and consulting services is the project driver.

Technological Advance

Do you happen to own one of those electronic personal digital assistants?
They keep names and addresses handy and usually come with a calendar and
a to-do list of some kind. I couldn’t live without mine. However, there is
always a newer, better version coming to market. The introduction of satel-
lite communications now allows these little devices to connect to the Web or
get e-mail almost anywhere in the world. The introduction of the satellite
communications ability is an example of a technological advance. Due to
this introduction, electronics manufacturers revamped their products to take
advantage of this new technology.

Legal Requirement

Private industry as well as government agencies generate new projects as a
result of laws passed every legislative season. For example, new sales tax
laws might require modifications or new programming to the existing sales
tax system. The requirement that food labels appear on every package
describing the ingredients and the recommended daily allowances of cer-
tain vitamins is another example of a project driven by legal requirements.

Social Need

The last need is a result of social demands. For example, perhaps a devel-
oping country is experiencing a fast-spreading disease that’s infecting large
portions of the population. Medical supplies and facilities are needed to
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vaccinate and cure those infected with the disease. Another example might
include cleaning up waste products from the water supply of manufactur-
ing plants prior to putting the water back into a local river or stream to pre-
vent contamination.

Project Initiation Process

Initiation is part of the Project Scope Management knowledge area. As
we’ve learned, this knowledge area deals with identifying a project, the
stakeholders, and the project requirements. The Initiation process lays the
groundwork for the Planning process group that follows Initiation. A high
percentage of projects fail due to poor planning or no planning. Properly
planning your project up front dramatically increases the project’s chance
for success. Since Initiation is the foundation of Planning, the importance
of Initiation is self evident.

The project Initiation process has several inputs: product description,
strategic plan, project selection criteria, and historical information. Each of
these inputs is processed using tools and techniques to produce the final out-
puts, one of which is the project charter. Now, we’ll examine each of these
inputs in a bit more detail.

Product Description

As you might deduce, the product description describes the product. The
product description should be documented and should clearly outline the
characteristics of the product or service. This description should also include
the business need that’s driving the reason for the project.

Product descriptions contain less detail in the early phases of a project and
more detail as the project progresses. Product details are progressively elab-
orated to come up with the final product description. It will contain the
greatest amount of detail at the project Execution process.

When a project is performed under contract, typically the buyer of the
product or service will provide the product description to the vendor or con-
tractor. The product description serves as a statement of work when the
project is contracted to a vendor. A statement of work describes the product
or service in enough detail so that the vendor can accurately price the con-
tract and satisfactorily fulfill the requirements of the project. The statement
of work is covered in more detail in Chapter 6.
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Strategic Plan

Part of the responsibility of a project manager during the Initiation process
is to take into consideration the company’s strategic plan. Perhaps the stra-
tegic plan states that one of the company goals is to build 15 new stores by
the end of the fiscal year. If the project your company is considering under-
taking is to install a new human resources software system, it would make
sense to write the requirements for your project with the 15 new stores in
mind. Your management team will refer to the strategic plan when choosing
which new projects to initiate and which ones to drop depending on their
relationship to the strategic vision of the company.

Project Selection Criteria

Project selection involves making determinations regarding which projects
to accept or reject based on criteria such as financial data, sales potential in
the marketplace, etc. This subject will be dealt with more thoroughly in
Chapter 3.

Historical Information

Historical information can be very useful to project managers and to stake-
holders. When you’re evaluating new projects, historical information about
previous projects of a similar nature can be very handy in determining if the
new project should be accepted and initiated. Historical information on an
active project gathered and documented during the project can be examined to
assist in determining whether the project should proceed to the next phase.
Historical information will help you in determining project goals, with esti-
mating activities, and during the project-planning processes. You’ll find that
historical information is an input to several processes .

Developing a Project Overview

One of the first steps a project manager will take in the Initiation process
is to develop a project overview. Some organizations call this a project con-
cept document. The four inputs described in the last section will help to
outline the project overview and will be used again when formulating the
final project charter.

It should be noted that the Guide to the PMBOK holds the view that a
project manager is identified and assigned at the completion of the Initiation
process. While sometimes that’s true, in practice it’s common that the project
manager is involved at the beginning of the Initiation process and assists with
the project overview and information-gathering tasks.
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At the completion of the Initiation process, the organization has committed
to fund the project and provide the necessary resources to carry it out, or has
killed the project. The project has the lowest probability of succeeding during
Initiation. That’s because no action has been taken regarding project activities.
In other words, you haven’t actually begun to produce the product of the
project. Quite a bit of work will have gone into the project at this stage, but
most of it regards the overview of the project and the business justification for
the project. The stakeholders have greatest ability to influence project outcome
at this stage because nothing has been cast in stone yet. There is still time for
them to negotiate requirements and deliverables. Risk is highest during Initi-
ation because any number of things can happen between now and the time the
project is completed. The project might not be approved, the funding might
not be approved, the strategic direction of the company could change and the
project no longer fits in with the new vision, the customer could change her
mind, etc. This list could become quite lengthy.

Project failure can be controlled and minimized by accurately applying
project management techniques to your project and by proper planning.

@ Real World Scenario
The Diet-Cola Marketing Opportunity

Elizabeth is the project manager for a large soft drink beverage company
located in Tallahassee, Florida. One sunny morning, Roger Bruist, the mar-
keting vice president, pays her a visit.

“l asked your boss if it was okay to directly talk to you about this project—
she said it would be fine,” he starts. “As you've probably heard, we're test
marketing a new diet-cola opportunity that we thought would be a big
seller. Long story short, | had lunch the other day with a friend of mine
from the club. He ordered his usual diet cola but requested three slices of
lemon with it. | stared at him while he squeezed those lemons into his diet
and dunked the last rind into the mix. Well, | have to tell you the taste is
fabulous!

“We've toyed around with the exact lemon-to-cola mixture in the lab and
have come up with what we think is the optimum mix that results in the
tastiness factor we're looking for.
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“We've worked together, and | know your work is top-notch. What we’d
like for you to do is put together a project that test markets our new soda
in three test areas. We want to target markets that utilize a lot of diet soda.
We think the best places to target would be Denver, Las Vegas, and the
Seattle area.

“We want a project plan that details the distributors we'll send the soda to
and how we’ll obtain the demographics we’re looking for. My department
will supply you with the marketing profiles and plans you need to implement
in your project plan. We'd also like a page added to the company’s website
that talks about the new beverage. The project should also include key play-
ers from the National Soft Drink Association and have a large, splashy intro
on their website as well. You can visit their site at ww.nsda.org.”

As a project manager, you will often have projects presented to you that are
barely past the big-picture stage. Roger has a good idea of how he wants to
test market this new product, but many other processes must come into

play here such as planning, budgeting, risk assessment, reporting, and so
on. A lot of energy is focused on the vision of the project and the wants and
needs of the stakeholders. It's your job to take the vision, examine the needs
of all the stakeholders including Roger’s, and bring the vision to fruition.

Determining the Project Goals

Several terms are tossed about and sometimes used interchange-
ably when talking about projects. They are words such as goals (some-
times called objectives), requirements, and deliverables. Their meanings
are sometimes blurred together, but there is some differentiation between
these terms. Goals and objectives are the purpose for undertaking the
project, and they describe the final result of the project. “Increase ware-
house space to house the new product line for distribution” or “provide
faster turnaround times on loan application services” are both examples
of goals. In other words, the purpose for the project is to do something
or accomplish something—a goal.
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Project Goals

Goals describe the what it is you’re trying to do, accomplish, or produce. Goals
and objectives should be stated in tangible terms. If your goal is to increase ware-
house space, it would be better to say the goal is to build four new warehouses.
Describing the number of new warehouses to be built is specific and tangible.
For that reason, we’ll know the project is completed when this goal is met. The
goal of offering faster loan approvals might be better stated that the company
will provide loan applications over the Internet to speed the application process.

There’s no hard and fast rule here. Goals and objectives can be com-
bined and simply called goals. What’s important is that you come away
understanding what the end purpose of the project is and how to identify
when it’s been accomplished.

You’ve probably seen this acronym regarding goal setting a dozen times,
but it’s worth repeating. Goals should follow the SMART rule:

S—Specific Goals should be specific and written in clear, concise,
understandable terms.

M—Measurable Goals should be measurable.

A—Accurate Goals should be accurate and should describe precisely
what’s required.

R—Realistic and tangible Goals that are impossible to accomplish are
not realistic and not attainable. Goals must be centered in reality. It’s not
likely you and I will be sending up rocket ships full of chocolate candies
to sell to tourists visiting the moon anytime soon.

T—Time bound Goals should have a time frame with an end date
assigned to them.

Hmm, this all sounds familiar. It seems there are some similarities
between goal setting and how we describe and document projects. Let’s
look at that acronym again from a project perspective:

S—Specific The project goals are specific and stated in clear, concise,
understandable terms and are documented in the project charter and
scope statement. Projects exist to bring about a unique, specific product
or service that hasn’t existed before.

M—Measurable The deliverables of the project or project phase are
measurable against verifiable outcomes or results.
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A—Accurate The verification and measurement of requirements and
deliverables are used to determine accuracy and also to ascertain if the
project is on track according to the project plan.

R—Realistic and tangible Projects are unique and produce tangible
products or services. The triple constraints of any project help to define
realistic goals and realistic requirements based on the limitations the
constraints put on the project.

T—Time bound Projects are performed in specific time frames with a
definite beginning and definite end date.

Project Requirements

Requirements are not the same as goals and objectives. Requirements are
specifications of the goal or deliverables. Requirements help answer the
question, “How will we know it’s successful?” Requirements are the spec-
ifications or necessary prerequisites that make up the product or service
you’re producing. Let’s say you’re building those four warehouses. Some of
the requirements might be the square footage of each building, the number
of loading docks, the location of the warehouses, etc.

Project Deliverables

Deliverables are measurable outcomes, measurable results, or specific
items that must be produced to consider the project or project phase com-
pleted. Deliverables, like goals, must be specific and verifiable. A manufac-
turing unit that is part of a larger project might be required to produce
widgets with a 3-inch diameter. These will in turn be assembled into the
final product. This deliverable is specific and measurable. However, if the
deliverable was not documented or not communicated to the manager
responsible for the manufacturing unit, there could be a disaster waiting to
happen. If they deliver 2-inch widgets instead of the required 3-inch ver-
sion, it would throw the entire project off schedule or, perhaps, cause the
project to fail. This could be a career-limiting move for the project manager
because it’s the project manager’s responsibility to document deliverables
and monitor the progress of those deliverables throughout the project or
project phase.

A project phase can have multiple deliverables. As in the example above,
if you are assembling a new product with many parts, each of the parts
could be considered independent deliverables.
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The bottom line is this: No matter how well you apply your project
skills, if the wrong deliverables are produced or the project is managed to
the wrong goals, you will have an unsuccessful project on your hands.

Stakeholders

Now we’re ready to identify and talk to those stakeholders about the project
and get more specifics regarding the goals and deliverables of the project. Our
objective at this point is to compile a project overview, or project definition.
The overview will have enough information to describe the project, the busi-
ness requirements, the project’s objectives, and how we’ll recognize when the
project is successfully completed.

Think of stakeholders and project participants as a highly polished orches-
tra. Each participant has a part to play. Some play more than others. And alas,
some play their parts better than others. An integral part of project manage-
ment is getting to know your stakeholders and the parts they play. You’ll
remember from Chapter 1 that stakeholders are those people or organizations
who have a vested interest in the outcome of the project. They have something
to either gain or lose as a result of the project. According to the Guide to the
PMBOK, stakeholders are officially identified in the Planning process. In
practice, key stakeholders will have to be contacted early on to get their input
for the project overview, goals, and deliverables.

Identifying key stakeholders at this point should be fairly easy. Stake-
holders might include the project sponsor, the customer (who might be one
in the same as the project sponsor), the project manager, project team
members, management personnel, contractors, suppliers, etc. Stakeholders
can be internal or external to the organization. One way to uncover stake-
holders whom you might not have thought about right at the start is to ask
known stakeholders if they’re aware of anyone else that might be impacted
by this project. Ask team members if they’re aware of stakeholders who
haven’t been identified. Stakeholders might come to the forefront once you
start uncovering some of the goals and deliverables of the project also.

Don’t forget important stakeholders. That could be a project killer.
Leaving out an important stakeholder, or one whose business processes
weren’t considered during project Initiation and Planning, could spell
disaster for your project. Not to mention it could be another one of those
career-limiting moves for the project manager.

It’s important for the project manager to understand each stakeholder’s
role in the project and their role in the organization. Get to know them and
their interests. Determine the relationship structure among the various
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stakeholders. Start cultivating partnerships with these stakeholders now
as it’s going to get pretty cozy during the course of your project. If you
establish good working relationships up front and learn a little about their
business concerns and needs, it might be easier to negotiate or motivate
them later on when you have a pressing issue that needs action. Knowing
which stakeholders work well together and which don’t can also help you
in the future. One stakeholder may have the authority or influence to twist
the arm of another, figuratively speaking of course. Or conversely, you
might know of two stakeholders who act like oil and water when put into
the same room together. This can be valuable information to keep under
your hat for future reference.

Communicating with Stakeholders

Now those finely honed communication skills are going to come in handy.
In order to determine the specific goals of your project, you’ll want to meet
with each of the key stakeholders and document their ideas of the project
goals. It’s also a good idea at this point to gain an understanding of their
needs and concerns regarding the project. Ask them why the project is
needed. Ask what business process the project will change, enhance, or
replace. Perhaps the existing business processes, and the systems that sup-
port them, are so old that little documentation exists for them. Determine
if there is a critical business need for this project or if it’s a “nice to have”
as we say around our office. What will be the result of this project? Will
customer service be improved, or sales increased? Find out what prevents
the stakeholders today from achieving the results they hope the project will
accomplish. Ask about the deliverables and how they can be verified and
measured. And always ask the stakeholder how they will know that the
project was completed successfully.

Remember that the definition of a successful project is one that meets
or exceeds stakeholders’ expectations. Understand and document those
expectations and you’re off to a good start. We’ll talk about managing to
those expectations in a later chapter.

One way to help identify project goals is to talk about what is not
included in a project. For example, let’s say you’re working on a highway
project to create a new on-ramp from a downtown city street. The goal
of this project is to have a new on-ramp constructed and ready for traffic
in 18 months from the project start date. Specifically excluded from this
project is the demolition of a deteriorating bridge adjacent to the new on-
ramp. Make sure you state this in the project overview.
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The Project Overview Document

The project overview document is a high-level look at the project goals and
deliverables. It serves the purpose of capturing the intended outcome of the
project and its deliverables. It will provide a brief background of the project
and describe the business opportunity the company is attempting to capitalize
on. It will also describe the business objectives the project should meet. The
overview lays the groundwork for future consensus on deliverables and
project expectations.

Some organizations will require a feasibility study at this point in the
project. Feasibility studies are undertaken for several reasons. One is to
determine if the project is a viable project. They’ll also determine the prob-
ability of the project succeeding. Feasibility studies can also examine the
viability of the product of the project. For example, the study might ask,
“Will the new lemon-flavored soda be a hit? Or, is it marketable?” The
study might also look at the technical issues related to the project and
determine if the technology proposed is feasible, reliable, and easily assim-
ilated into the organization’s existing technology structure.

The group of people conducting the feasibility study should not be the
same ones who will work on the project. Project team members may have
built-in biases toward the project and will tend to influence the feasibility
outcome toward those biases.

@ Real World Scenario
The Interactive Voice Response Tax-Filing System

Jason, Sam, and Kate are web programmers working for the Department of
Revenue in the State of Bliss. Ron, their manager, approaches them one day
with an idea.

“Team, business unit managers are thinking it would be a great idea to offer
taxpayers the ability to file their income tax over the telephone. We already
offer them the ability to file on the Internet, thanks to all your efforts on that
project last year. It's been a fabulous success. No other state has had the
success that Bliss has had with our Internet system.

“Kate, | know you’ve had previous experience with IVR technology, but I'm
not sure about you guys, so this is new territory for us. I'd like to hear what
each of you thinks about this project.”

Copyright ©2002 SYBEX, Inc., Alameda, CA www.sybex.com


http://www.sybex.com

Identifying the Project Constraints 63

Jason speaks up first. “l think it's a great idea. You know me, I'm always up
for learning new things, especially when it comes to programming. When
can we start?”

Sam echoes Jason’s comments.

“This technology is pretty sophisticated,” Kate says. “Jason and Sam are
excellent coders and could work on the programming side of things, but
I would have to pick up the telephony piece on my own. After we're up and
running, we could go over the telephony portions step by step so Jason
and Sam can help me support it going forward. I'd really like to take on this
project. It would be good for the team and good for the department.”

Ron thinks for a minute. “l think a feasibility study is in order. The senior
director over the tax business unit doesn’t know if this project is cost justi-
fied and has some concerns about its life span. Looks like we might have
some technical issues to deal with on our side, and | don’t want Kate going
it alone without first examining all the impacts.”

Now that we’ve fleshed out the project goals and have a high-level
view of the deliverables, it’s time for the next step. But never fear, we’ll
be reviewing goals and refining deliverables over the next few chapters.
We’ll also be using them to help formulate requirements and project esti-
mates. But we’re getting ahead of ourselves. We need to constrain this
chapter to the topic at hand. Which brings up the next topic—project
constraints.

Identifying the Project Constraints

We introduced the triple constraints in Chapter 1. They are time,
budget, and quality. All project managers have to deal with these con-
straints in all projects. No project manager I know has ever been given
unlimited funding and unlimited time to produce a perfect product. In real-
ity, if we were given unlimited funding and unlimited time, some of us
probably wouldn’t accomplish much. This is especially true for all of you
out there who are the perfectionist types. Just tweak this and then tweak
that, it will be perfect next iteration...I know because I’'m one of you!
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Constraints are one of the outputs of the Initiation process. Constraints are
anything that either restricts the actions of the project team or dictates the
actions of the project team. Constraints put you in a box. (I hope you’re not
claustrophobic.) As a project manager, you have to manage to the project con-
straints, which sometimes requires creativity. Like most disciplines, project
management is as much art as it is science.

Types of Constraints

As I said, time can be a project constraint. This usually comes in the form
of an enforced deadline, commonly known as the “make it happen now”
scenario. If you are in charge of the company’s holiday bash scheduled for
December 10, your project is time constrained. Once the invitations are out
and the hall has been rented, you can’t move the date. All activities on this
project are driven by the due date.

Budgets are another one of the triple constraints. Budgets limit the project
team’s ability to obtain resources and might potentially limit the scope of the
project. For example, component X cannot be part of this project because
the budget doesn’t support it.

Quality would typically be restricted by the specifications of the product
or service. Those 3-inch widgets we talked about earlier could be considered
a quality constraint. Most of the time, if quality is a constraint, one of the
other constraints—time or budget—has to have some give. You can’t pro-
duce high quality on a restricted budget and within a tightly restricted time
schedule. Of course, there are exceptions, but only in the movies.

Schedule constraints can cause interesting dilemmas for the project man-
ager. For example, say you’re the project manager in charge of building a
new football stadium in your city. The construction of the stadium will
require the use of cranes—and crane operators—at certain times during the
project. If crane operators are not available when your project plan calls for
them, you’ll have to make schedule adjustments so that the crane operators
can come in at the right time.

Technology is a marvelous thing. In fact, how did humans survive prior to
the invention of computers and cell phones? Technology certainly can be
marvelous, but it can also be a project constraint. For example, your project
might require the use of brand-new technology that is still so new it’s not
been released on a wide-scale basis. One impact might be that the project will
take an additional six months because existing technologies need to be used
instead of the new technology.
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Directives from management can be constraints as well. If you’ve never
experienced a directive from management, you’re not working in the real
world. And, when performing work on contract, the provisions of the con-
tract can be constraints.

Managing Constraints

Constraints, particularly the triple constraints, can be used to help drive out
the goals of the project. If it’s difficult to discern which constraint is the pri-
mary constraint, ask the project sponsor something like this, “Ms. Sponsor, if
you could only have one of these two alternatives, which would you choose?
The project is delivered on the date you’ve stated, or the quality is manufac-
tured to the exact specifications you’ve given.” If Ms. Sponsor replies with the
quality response, you know your primary constraint is quality. If push comes
to shove during the project Planning process, time might have to give because
quality cannot.

Be sure to document your constraints. Constraints and assumptions,
which we’ll talk about in the next section, are used as inputs to other
project processes.

You’ll want to understand what the primary constraint is on the project.
If you assume the primary constraint is budget when in actuality the pri-
mary constraint is time, in the immortal words of two-year-olds world-
wide, “Uh-oh.” Understanding the constraints and which one carries the
most importance will help you out later on in the project Planning process
with things like scope planning, scheduling, estimating, and project plan
development. That’s assuming your project gets to the project Planning
process. Which brings us to the next topic, project assumptions.

|Identifying the Project Assumptions

You’ve probably heard the old saying about the word assume...some-
thing about what it makes out of “u” and “me.” In the case of project man-
agement, however, throw this old saying out the window because it’s not true.

It’s essential to understand and document the assumptions you’re making,
and your stakeholders are making, about the project. It’s also important to
find out as many of the assumptions as you can up front. Projects can fail,
sometimes after lots of progress has been made on the project, because an
important assumption was forgotten or the assumption was incorrect.
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Assumptions are an output of the Initiation process and will be used as
inputs to other processes later in the project.

Documenting Your Assumptions

Let’s say you make plans to meet your buddy for lunch on Friday at 11:30
at your favorite spot. When Friday rolls around, you assume he’s going to
show up, barring any catastrophes between the office and the restaurant.
Project assumptions work the same way. For planning purposes, you pre-
sume the event or thing you’ve made the assumptions about is true, real, or
certain. For example, you might assume that key resources will be available
when needed on the project. Document that assumption. If Nancy is the one
and only resource who can perform a specific task at a certain point in the
project, document your assumption that Nancy will be available and run it
by her manager. If Nancy happens to be on a plane for Helsinki at the time
you thought she was going to be working on the project, you could have a
real problem on your hands.

Other assumptions could be things such as vendor delivery times, prod-
uct availability, contractor availability, the accuracy of the project plan,
the assumption that key project members will perform adequately, con-
tract signing dates, project start dates, and project phase start dates. This
is not an exhaustive list but should get you thinking in the right direction.
As you interview your stakeholders, ask them about their assumptions and
document them. Use brainstorming exercises with your team and other
project participants to come up with additional assumptions.

Try to validate your assumptions whenever possible. When discussing
assumptions with vendors, make them put it in writing. In fact, if the services
or goods you’re expecting to be delivered by your suppliers are critical to the
project, include a clause in the contract to assure a contingency plan in case
they fail to perform. For example, if you’re expecting 200 PCs to be deliv-
ered, configured, and installed by a certain date, require the vendor to pay
the cost of rental equipment in the event they can’t deliver on the promised
due date.

Remember, when assumptions are incorrect or not documented, it could
cause problems halfway through the project and might even be a project

killer.
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The Kitchen Heaven Project Case Study

This chapter will introduce a case study that we’ll follow throughout
the remainder of the book. You’ll find an updated case study closing out
every chapter. They’re designed to show you how a project manager might
apply the material covered in the chapter to a real-life project. As happens in
real life, not every detail of every process is followed during all projects.
Remember that the processes from the Guide to the PMBOK that we’ll cover
in the remaining chapters are project management guidelines. You will often
combine processes during your projects, which allows you to perform sev-
eral steps at once. The case studies will present situations or processes that
you might find during your projects and describe how one project manager
resolves them.

Project Case Study: New Kitchen Heaven Retail Store

You are a project manager for Kitchen Heaven, a chain of retail stores spe-
cializing in kitchen utensils, cookware, dishes, small appliances, and some
gourmet food stuffs such as bottled sauces and spices. You're fairly new to
the position, having been hired to replace a PM who recently retired.

Kitchen Heaven currently owns 49 stores in 34 states and Canada. The
world headquarters for Kitchen Heaven is in Denver, Colorado. Counting
full-time and part-time employees, the company employs 1500 people, 200
of whom work in the headquarters office.

The company has yearly earnings of $200 million with average profits on
earnings of $30 million. The company is publicly held under the KHVN
ticker, and stock is currently at $17.50/share with a price-to-earnings ratio
of 15.8.

The company’s mission statement reads this way: “Great gadgets for people
interested in great food.”

Recently the vice president of marketing came to pay you a visit. Dirk Perrier
is a very nice man, well dressed, with the formal air that you would suspect
a person in his capacity might have. He shakes your hand and gives you a
fresh, toothy smile.
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“You may not have heard, but we’ve decided to go forward with our 50th
store opening! Sales are up, and our new line of ceramic cookware is a hot
seller, no pun intended. | don’t know if you’re familiar with our store philo-
sophy, so let me take a moment to explain it. We like to place our stores in
neighborhoods that are somewhat affluent. We don’t seek out the wealthy
shoppers, nor do we place our shops in areas where only the wealthy travel.
But the plain fact is that most of our shoppers have incomes of over $50,000
a year. We make an effort to place our stores in areas where those folks nor-
mally shop.

“Also, unlike some of our competitors who like to maintain a hoity-toity
store persona, we're more interested in targeting the nongourmet cus-
tomer, one who's interested in cooking but won’t be making Peking duck.
So, the stores are upbeat, and convey a little bit of country ambiance—kind
of a laid-back feel, if you will.

“Qur next store is going to be right here in our home area—Colorado
Springs. We have a store in Boulder and one in Denver in the Cherry Creek
area, but none down south. Because this is going to be our 50th store, we
plan on having a 50th grand-opening celebration with the kind of sur-
prises and activities you might expect for such a notable opening.

“QOur stores generally occupy from 2000 to 4000 square feet of retail space,
and we typically use local contractors for the build-out. A store build-out
usually takes 120 days from the date the property has been procured until
the doors open to the public. | can give you our last opening’s project plan
so you have a feel for what happens. Your job will be to procure the prop-
erty, negotiate the lease, procure the shelving and associated store furnish-
ings, get a contractor on the job, and prepare the 50th store festivities. My
marketing folks will assist you with that last part.

“You have six months to complete the project. Any questions?”

You take in a deep breath and collect your thoughts. Dirk has just given you
a lot of information with hardly a pause in between thoughts. A few initial
things drift through your head while you're reaching for your notebook.
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You work in a functional organization with a separate projectized depart-
ment responsible for carrying out projects of this nature. You’ve been with
the company long enough to know that Dirk is high up there in the executive
ranks and carries the authority and the power to make things happen.
Therefore, Dirk is the perfect candidate for project sponsor.

You grab your notebook and start documenting some of the things Dirk
talked about, clarifying with him as you write:

= The project goal is to open a new store in Colorado Springs six months
from today.

= The store should be located in an affluent area.

= The store will carry the full line of products from utensils to gourmet
food items.

= The grand opening will be accompanied by lots of fanfare because this
is the 50th store opening.

You have a question or two for Dirk. The first is, “Who are some of the other
key stakeholders whom | should speak with?”

“There's Jake Peterson over facilities. He's in charge of store furnishings,
shelving, things like that. Any supplies for the stores that aren’t retail prod-
ucts. He can help out with store build-outs, too. He supervised our last eight
stores and did a terrific job.

“Ricardo Ramirez heads up our information technology area. Don’t tell him
| said this, but I'm not very technical myself and don't really know what
you're going to need from Ricardo. | do know he takes care of wiring and
installing the point-of-sale terminals, but you'll have to get with Ricardo for
all the other details.”

“Anyone else?"” you ask.

“You should also talk to Jill Overstreet, the director in charge of retail prod-
ucts. She can help with the initial store stocking, and once the store is open,
her group will take over the ongoing operations. All the district managers

report to Jill. ”
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“Great, thanks. Now another question,” you say. “Is time the driver on this
project? Is there a special reason it has to open...let's see I'm coming up
with the date of February 1st?”

“Yes, we want the store open the first week in February. Early February is
when the Garden and Home Show conference hits the Springs area. We'll
have a trade show booth there. We know from experience in other areas
that our stores generally see a surge in sales during this month as a result
of the trade show. It's a great way to get a lot of advertising out there and
let folks know where we’re located.”

“Tell me, Dirk, is there a budget set for this project yet?”

“We haven’t set a hard figure,” Dirk replies. “But again, from past experi-
ence we know it takes anywhere from $1.5 to $2 million to open a new store.
And we don’t want to forget the big bash at grand opening.”

You thank Dirk and tell him you’re going to contact Jake, Ricardo, and Jill to
ask them a few questions about the project goals.

Dirk concludes with, “Feel free to come to me with questions or concerns at
any time.”

You document what you've learned so far in your project overview docu-
ment. You decide to e-mail a summary of your notes to Jake, Ricardo, and
Jill for their review before meeting with them personally.

Project Case Study Checklist
Project Goal: To open a new store in Colorado Springs six months from
today.

Demand: Company data concludes that the Kitchen Heaven consumers
have incomes of over $50,000 a year. The Colorado Springs area is home
to a large number of people with that income. Currently, there is not a
Kitchen Heaven there, but there appears to be a demand for one.

Project Sponsor: Dirk Perrier, VP of marketing.
Stakeholders: Jake Peterson, Ricardo Ramirez, and Jill Overstreet.

Organizational Structure: Functional organization with a separate projec-
tized department.
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Constraints: Time.
Assumptions:
= A store build-out usually takes 120 days.

= Jill Overstreet will help with the initial store stocking.

Jake Peterson will supervise over facilities and store build-outs as well.
» Ricardo Ramirez will provide IT details.

* The budget for the project will be anywhere from $1.5 to $2 million.

Summary

We started out this chapter with a discussion of the nine Project
Management Knowledge Areas from the Guide to the PMBOK. Knowledge
areas bring together the project processes that have things in common. This
allows the project manager the opportunity to assign resources with specific
skills to multiple project processes. Sometimes these resources might be able
to combine project processes and perform them as one activity.

Projects come about as a result of one of six needs or demands, according
to the Guide to the PMBOK: marketing demand, business need, customer
requests, technological advances, legal requirements, and social needs.

Project Initiation is the first process in a project’s life cycle. Initiation is the
formal recognition that a project, or project phase, should begin and com-
mits the organization to dedicate resources to the project.

The Initiation process has four inputs: product description, strategic plan,
project selection criteria, and historical information. These inputs are devel-
oped using tools and techniques of the Initiation process to produce the final
outputs.

Project managers, according to the Guide to the PMBOK, are not iden-
tified and assigned until the completion of the Initiation process. In reality,
project managers usually are identified at the beginning of the Initiation
process.

The project goal is the purpose for undertaking the project. Goals should be
SMART: specific, measurable, accurate, realistic, and time bound. Projects
can also be defined using the SMART acronym. Interview stakeholders to
determine project goals and begin to understand deliverables of the project.

Copyright ©2002 SYBEX, Inc., Alameda, CA www.sybex.com


http://www.sybex.com

72 Chapter 2 - Initiating the Project

Get to know your stakeholders so that you understand the parts they play
and how much authority they have. It doesn’t hurt to also get familiar with
their position in the organization, how much power they have, and how they
interact with other stakeholders.

Constraints can restrict or dictate the actions of the project team. Con-
straints usually involve time, budget, and quality but can also include sched-
ules, technology, and more. Document your constraints as they’ll be used as
inputs to future project processes.

Throw out that old saying about assumptions and document these as well.

Exam Essentials

Be able to name the nine Project Management Knowledge Areas.

Project Integration Management, Project Scope Management, Project Time
Management, Project Cost Management, Project Quality Management,
Project Human Resource Management, Project Communications Manage-
ment, Project Risk Management, and Project Procurement Management.

Be able to distinguish between the six needs or demands that bring about
project creation. Marketing demand, business need, customer requests,
technological advances, legal requirements, and social needs.

Be able to denote the project Initiation inputs. Product description,
strategic plan, project selection criteria, and historical information.

Be able to identify the purpose for the project Initiation process. To
recognize the existence of a new project or project phase, and to commit
resources to begin the project or project phase.

Be able to define project constraints and assumptions. Project con-
straints limit the options of the project team and restrict their actions.
Sometimes constraints dictate actions. Time, budget, and quality are the
most common constraints. Assumptions are conditions that are presumed
to be true or real.
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Before you take the exam, be certain you are familiar with the follow-

ing terms:

assumption

constraint

feasibility study

Initiation

Project Communications Management
Project Cost Management

Project Human Resource Management

Project Integration Management

Project Management
Knowledge Areas

Project Procurement
Management

Project Quality Management
Project Risk Management
Project Scope Management
Project Time Management

requirement
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Review Questions

1. The Project Integration Management knowledge area is made up of
which of the following processes?

A. Initiation, Project Plan Development, and Integrated Change
Control

B. Project Plan Development, Project Plan Execution, and Integrated
Change Control

C. Project Plan Development, Initiation, and Scope Planning
D. Initiation, Scope Planning, and Integrated Change Control

2. When a project is being performed under contract, the product
description is provided by which of the following?
A. The buyer
B. The project sponsor
C. The project manager
D. The contractor

3. You are the project manager for Fun Days vacation packages. Your
new project assignment is to head up the Fun Days resort opening in
Austin, Texas. You are estimating the duration of the project plan
activities, devising the project schedule, and monitoring and control-

ling deviations from the schedule. Which of the Project Management
Knowledge Areas are you working in?

A. Project Scope

B. Project Quality

C. Project Integration
D

. Project Time
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4. The Project Human Resource Management knowledge area contains
which of the following processes?

A. Staff Acquisition, Team Development, and Resource Planning

B. Staff Acquisition, Team Development, and Performance Reporting
C. Organizational Planning, Staff Acquisition, and Team Development
D

. Organization Planning, Team Development, and Resource Planning

5. Your company is going to introduce a new service called Phone Home.
This service will allow you to speak the name of the person you want
to call into your cellular phone. To call home, you would simply speak
the word home into the phone, and it will dial that number for you.
Your company is taking advantage of the progress that has been made
recently with voice recognition software. Initial projections show that
market demand is very high for this product. This project came about
as a result of which of the following?

A. Marketing demand
B. Customer request
C. Business need
D. Technological advance

6. You are a project manager for the information technology division
of a local satellite TV broadcasting company. This spring, the chief
information officer for your company gave you the project to con-
vert and upgrade all the PCs in the department to the latest release of
a specific desktop application. Prior to this conversion, all manner of
desktop software existed on machines throughout the company and
had caused increasing problems with sharing files and information
across the company. A lot of unproductive hours were spent typing

information into several formats. This project came about as a result
of which of the following?

A. Technological advance
B. Business need

C. Customer request

D

. Legal requirement
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7. What are the inputs to the Initiation process?

A.

D.

Product description, strategic plan, project selection criteria, and
historical information

Product description, strategic plan, project overview document,
and historical information

Strategic plan, project overview document, feasibility study, and
historical information

Product description, strategic plan, constraints, and assumptions

8. You work for a large manufacturing plant. You’re working on a new
project for an overseas product release. This is the company’s first
experience in the overseas market, and they hope to make a big splash
with the introduction of this product. The project entails producing
your product in a concentrated formula and packaging it in smaller
containers than the U.S. product uses. A new machine is needed in
order to mix the first set of ingredients in the concentrated formula.
Which of the following is true?

A.

C.

D.

The new machine, the concentrated formula, and the smaller pack-
age are each project constraints.

The new machine, the concentrated formula, and the smaller pack-
age description must be incorporated into the product description
document.

The new machine, the concentrated formula, and the smaller pack-
age are each project assumptions.

The new machine, the concentrated formula, and the smaller pack-
age are each considered deliverables.
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9. You work for a large manufacturing plant. You’re in the Initiation pro-
cess of a new project for an overseas product release. This is the com-
pany’s first experience in the overseas market, and they hope to make a
big splash with the introduction of this product. The project entails pro-
ducing your product in a concentrated formula and packaging it in
smaller containers than the U.S. product uses. A new machine is needed
in order to mix the first set of ingredients in the concentrated formula.
Which of the following actions should the project manager take?

A.

The project manager should document the project’s goals and
known deliverables in a high-level overview document and recom-
mend the project proceed.

The project manager should document the project’s goals and
known deliverables in a high-level overview document and assume
the project is a go.

The project manager should document the project’s goals and
known deliverables in a high-level overview document and recom-
mend a feasibility study be performed.

. The project manager should document the project’s goals and

known deliverables in a high-level overview document and deliver
it to the stakeholders.

10. What are the Initiation process outputs?

A.

Project charter, identification and assignment of project manager,
constraints, and project overview documents

B. Project charter, project overview, feasibility study, and constraints

C. Project charter, identification and assignment of project manager,

constraints, and assumptions

. Identification and assignment of project manager, project over-

view, constraints, and assumptions
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11. The purpose of the Initiation process is to:

A.
B.

Formally recognize the existence of a project or project phase

Formally recognize the need that brought about the project be it
marketing demand, customer requests, business need, technologi-
cal advances, or legal requirements

Formally recognize the stakeholders of the project and identify
them in the project charter

Formally recognize the project sponsor and document his or her
project goals

12. Your nonprofit organization is preparing to host its first annual 5K
run/walk in City Park. You worked on a similar project for the orga-
nization two years ago when it co-hosted the 10K run through Over-
land Pass. Which of the Initiation process inputs might be helpful to
you on your new project?

A.

The strategic plan, because you’ll want to make sure the project
reflects the overall strategic direction of the organization.

Historical information on the 10K run project. You might be able
to gather helpful project information since this new project is sim-
ilar in nature.

The product description, which would describe all the details of
the run/walk program.

Historical information from the recent blood drive project.
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13. Which of the following is true regarding product descriptions?

A.

B.

C.

D.

The product description is an output of the Initiation process. It
describes the characteristics of the product or service.

The product description is an output of the Initiation process. It
describes the characteristics of the product or service and contains
less detail in the early phases of the project.

The product description is an input of the Initiation process. It
describes the characteristics of the product or service and contains
a lot of detail in the early phases of the project.

The product description is an input of the Initiation process. It
describes the characteristics of the product or service.

14. Deliverables can be described as:

A.
B.

D.

The purpose for undertaking the project

The verifiable results of products or services that must be produced
to consider the project complete

The specifications regarding the goals of the project that must be
produced to consider the project complete

The measurable outcomes of the project goals

15. You are a project manager working on a new software product your
company plans to market to businesses. The project sponsor told you
that the project must be completed by September 1. The company
plans to demo the new software product at a trade show in late Sep-
tember and therefore needs the project completed in time for the trade
show. However, the sponsor has also told you that the budget is fixed
at $85,000 and cannot be increased by even $10 due to overall budget
cuts this year. You must complete the project within the given time
frame and budget. Which of the following is the primary constraint for
this project?

A.
B.
C.
D.

Budget
Quality
Time

Schedule
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16.

17.

18.

You are a project manager for a documentary film company. In light
of a recent national tragedy, the company president wants to get a
new documentary on the rescue efforts of the heroic firefighters to
air as soon as possible. She’s looking to you to make this documen-
tary the best that’s ever been produced in the history of this com-
pany. She guarantees you free rein to use whatever resources you
need to get this project done quickly. However, the best photogra-
pher in the company is currently working on another assignment.
Which of the following is true?

A. The primary constraint is time because the president wants the film
done quickly. She told you to get it to air as soon as possible.

B. Resources are the primary constraint. Even though the president
has given you free rein on resource use, you assume she didn’t
mean those actively assigned to projects.

C. The schedule is the primary constraint. Even though the president
has given you free rein on resource use, you assume she didn’t
mean those actively assigned to projects. The photographer won’t
be finished for another three weeks on his current assignment, so
schedule adjustments will have to be made.

D. The primary constraint is quality because the president wants this
to be the best film ever produced by this company. She’s given you
free rein to use whatever resources needed to get the job done.

What limits the options of the project team?

A. Technology

B. Constraints

C. Deliverables

D. Assumptions

Your project depends on a key deliverable from a vendor you’ve used

several times before with great success. You’re counting on the deliv-
ery to arrive on June 1. This is an example of:

A. Constraint
B. Objective
C. Assumption

D. Goal
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Halloween is approaching fast. Your market research shows that the
little yellow chicks and pink bunny marshmallow candies are the best-
selling candy at Easter time, outselling all other types of candies. This
prompts the company to introduce a new version of marshmallow
candies with Halloween themes this season. Which of the following
is true?

A. This project came about due to customer request, and the primary
constraint is time.

B. This project came about due to market demand, and the primary
constraint is time.

C. This project came about due to market demand, and the primary
constraint is quality.

D. This project came about due to customer request, and the primary
constraint is quality.

Your company provides answering services for several major catalog
retailers. The number of calls coming into the service center per month
has continued to increase over the past 18 months. The phone system
is approaching the maximum load limits and needs to be upgraded.
You’ve been assigned to head up the upgrade project. Based on the
company’s experience with the vendor who worked on the last phone
upgrade project, you’re confident they’ll be able to assist you with this
project as well. Which of the following is true?

A. You’ve made an assumption about vendor availability and exper-
tise. The project came about due to a business need.

B. Vendor availability and expertise are constraints. The project
came about due to a business need.

C. You’ve made an assumption about vendor availability and exper-
tise. The project came about due to a marketing demand.

D. Vendor availability and expertise are constraints. The project
came about due to a marketing demand.
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Answers to Review Questions

81.

82.

83.

84.

85.

86.

87.

88.

B. Project Integration is made up of Project Plan Development, Project
Plan Execution, and Integrated Change Control

A. The buyer provides product descriptions when projects are per-
formed under contract.

D. Project Time Management involves the following processes: Activ-
ity Definition, Activity Sequencing, Activity Duration Estimating,
Schedule Development, and Schedule Control.

C. The Human Resources knowledge area involves managing people
and relationships. It includes Organizational Planning, Staff Acquisi-
tion, and Team Development. Remember that Resource Planning is
part of the Project Cost Management Knowledge area, not Human
Resource Management.

D. The correct answer is technological advance. Marketing demand
is high for the service, but the service did not come about as a result
of customers asking for it; rather, it came to market because of the
advances in technology.

B. This came about due to a business need. Staff members were spend-
ing unproductive hours producing the same information, thus causing
the company a loss. The time the employees spent retyping informa-

tion that was already written could have been spent doing something
more productive.

A. Initiation has four process inputs. Constraints and assumptions are
outputs of the Initiation process.

D. Deliverables are tangible, verifiable outcomes or items that must be
produced in order to complete the project or project phase. These
items wouldn’t be considered goals because the goal of the project is
to break into the overseas market with a successful product revamped
for that audience.
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96.
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C. The most correct answer is to perform a feasibility study. Since this
project is taking the company into a new, unknown market, there’s
lots of potential for error and failure. A feasibility study would help
the stakeholders determine if the project is viable and cost effective,
and whether it has a high potential for success.

C. Project Initiation outputs are the project charter, identification
and assignment of the project manager, constraints, and assump-
tions. Remember for the test that project managers aren’t officially
assigned until the end of Initiation (as an output) but in reality are
often times assigned at the beginning of the Initiation process.

A. Initiation formally recognizes the existence of a project. Stakeholders
might be identified in the Initiation process but according to the Guide
to the PMBOK are officially identified during the Planning process.

B. Historical information on projects of a similar nature can be very
helpful when initiating new projects. They can help in formulating
project deliverables and identifying constraints and assumptions, and
will be helpful further on in the project Planning process as well.

D. Product descriptions are inputs to Initiation and contain less detail
in the beginning phases of a project and more detail as the project
progresses.

B. Deliverables are measurable or verifiable results or specific items
that must be produced in order to consider the project complete.

C. The primary constraint is time. Since the trade show demos depend
on project completion and the trade show is in late September, the
date cannot be moved. The budget is the secondary constraint in this
example.

D. The primary constraint is quality. If you made the assumption as
stated in selection B, you assumed incorrectly. Clarify these assump-
tions with your stakeholders and project sponsors. This applies to

option C as well.

B. Constraints restrict the actions of the project team.
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98.

99.

100.

C. This is an example of an assumption. You’ve used this vendor
before and not had any problems. You’re assuming there will be no
problems with this delivery based on your past experience.

B. Market research shows the demand for the candies is extremely high
during the Easter season. It’s highly likely sales would be high during the
Halloween season as well. Time is the constraint as Halloween is driven

by a hard date.

A. The project came about due to a business need. The phones have to
be answered as that’s the core business. Upgrading the system to handle
more volume is a business need. An assumption has been made regard-
ing vendor availability. Always validate your assumptions.
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Creating a Project
Charter

PMP EXAM CONTENT FROM THE PROJECT
INITIATION PERFORMANCE DOMAIN
COVERED IN THIS CHAPTER:

v' 6. Define Strategy.

v 7. Identify Performance Criteria.

v 8. Determine Resource Requirements.

v' 9. Define Budget.

v" 10. Produce Formal Documentation.
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he second half of Chapter 2 started us on the journey into the
project life cycle processes with an introduction to project Initiation. We’ve
already learned how to identify and document the goals of the project. And we
talked about project deliverables, constraints, and assumptions. This chapter
formally recognizes the launching of the project with the creation of a project
charter.

We’ll conclude the project Initiation process with this chapter and begin
the Planning process in Chapter 4. We’ll discuss one more input to the Ini-
tiation process and the tools and techniques of project Initiation, and then
finish up the chapter with documenting the project charter. The primary goal
of the Initiation process is to produce the project charter.

Using Project Selection Methodologies

Project selection methodologies will vary depending on the com-
pany, the people serving on the selection committee, the criteria used, and
the project. Sometimes selection criteria and methodologies will be purely
financial, sometimes purely marketing, and sometimes they’ll be based on
public perception or political perception, or some combination of all of
these and more. We’ll look at project selection criteria, which is how
projects are selected and prioritized. Then we’ll finish up with project selec-
tion methods, which calculate measurable differences between projects and
determine the tangible benefits to the company of choosing or not choosing
the project.
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Defining Project Selection Criteria

Most organizations have a formal, or at least semiformal, process to select
and prioritize projects. In my organization, a steering committee is respon-
sible for project review, selection, and prioritization. A steering committee is
a group of folks comprised of senior managers and sometimes midlevel man-
agers who represent each of the functional areas in the organization.

Here’s how our process works. The steering committee requests project
ideas from the business staff prior to the beginning of the fiscal year. These
project ideas need to be developed into a project overview, or project concept
document, like we discussed in Chapter 1. These project overview docu-
ments contain the project goals, a description of the deliverables, the busi-
ness justification for the project, a desired implementation date, what the
organization stands to gain from implementing the project, a list of the func-
tional business areas affected by the project, and if applicable a benefit/cost
analysis (we’ll talk about that in a bit).

A special steering committee meeting is called to review the projects, and
a determination is made on each project as to whether it will be included on
the upcoming list of projects for the new year. Once the no-go projects have
been weeded out, the remaining projects are prioritized according to their
importance and benefit to the organization. The projects are documented on
an official project list, and progress is reported on the active projects at the
regular monthly steering committee meetings.

In theory, it’s a great idea. In practice, it works only moderately well. Pri-
orities can and do change throughout the year. New projects come up that
weren’t originally submitted during the call for projects that must be added
to the list. Reprioritization begins anew, and resource alignment and assign-
ments are shuffled. But again, we’re getting ahead of ourselves. Just be aware
that organizations usually have a process to recognize and screen project
requests, accept or reject those requests based on some selection criteria, and
prioritize the projects based on some criteria.

Large, complex projects may be subject to further review via a feasibility
study before a decision can be made to accept the project. You will recall that
feasibility studies determine the viability of the project and help the company
determine if the product or service of the project is marketable, profitable,
safe, and doable.

What’s the criteria? Funny you should ask. Project selection criteria is an
input to the project Initiation process. According to the Guide to the PMBOK,
project selection criteria is concerned with the product of the project. In other
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words, selection criteria is concerned with what the product or service of the
project will produce and how it will benefit the company. Selection criteria
concerns every area of business from marketing to finance to information tech-
nology to human resources. It can be subjective or objective. Criteria for judg-
ing project selection could include financial measurements. For example, the
selection criteria might dictate that projects must increase profits by a certain
percentage in order to be considered. Equally, project selection criteria might
include the criteria that an increase in market share or an increase in the public
awareness of the company or product will be enjoyed as a result of this project.
There aren’t any rules for project selection as the components of selection cri-
teria are up to the company, steering committee, or project review committee
to determine.

Predetermined selection criteria, such as mentioned above, is one aspect
of project selection, but so is the individual opinion, and power, of selection
committee members. Don’t underestimate the importance of the authority,
political standing, and individual aspirations of selection committee mem-
bers. Those committee members who happen to carry a lot of weight in com-
pany circles, so to speak, are likely to get their projects approved just on the
fact that they are who they are. This is sometimes how project selection
works in my organization. How about yours?

Describing Project Selection Methods

Project selection criteria, as we just discussed, is an input to the Initiation
process. Project selection methods are a technique used during the Initia-
tion process to pick one project over another or to measure one particular
project’s benefit to the organization. Selection criteria differs from selec-
tion methods in that selection criteria is concerned with the product of the
project and selection methods measure the benefits of the project, or they
compare the measurable benefits of one project against another.

According to the Guide to the PMBOK, there are two categories of selec-
tion methods: benefit measurement methods and constrained optimization
methods. We’ll discuss constrained optimization methods first.

For the purposes of the exam, all you need to understand about con-
strained optimization methods is they are mathematical models that use
linear, dynamic, integer, nonlinear, and/or multiobjective programming in
the form of algorithms—or in other words, a specific set of steps to solve
a particular problem. These are complicated mathematical formulas and
algorithms that are beyond the scope of this book and require an engineer-
ing, statistical, or mathematical background to fully understand. Projects
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of enormous complexity would use techniques such as these to make decisions
regarding projects. The vast majority of project selection techniques will use
the benefit measurement methods to make project selection decisions.

Benefit measurement methods employ various forms of analysis and com-
parative approaches to make project selections. One common form of analy-
sis is the benefit/cost analysis. This compares the financial benefits to the
company of performing the project to the costs of implementing the project.
Obviously, a sound project choice is one where the costs to implement or
produce the product of the project are less than the financial benefits. How
much less is an individual decision. Some companies are comfortable with a
small margin, others with a much larger margin between the two figures.

When examining costs for the benefit/cost analysis, include the costs to
produce the product or service, costs to take the product to market, and
ongoing operational support costs. For example, let’s say your company is
considering writing and marketing a database software product that will
allow banks to dissect their customer base, determine which types of cus-
tomers buy which types of products, and then market more effectively to
those customers. Some of the costs you will take into account are the costs
to develop the software such as programmer costs, hardware costs, testing
costs, etc; marketing costs such as advertising, traveling costs to perform
demos at potential customer sites, etc.; and ongoing costs such as having a
customer support staff available during business hours to assist customers
with product questions and problems.

Let’s say the cost to produce this software plus the ongoing support costs
total $5 million. Initial projections look like demand for this product is high.
Over a 3-year period, the potential life of the software in its proposed form,
projected revenues are $12 million. Taking only the financial information
into account, the benefits outweigh the costs of this project. This project
should receive a go recommendation.

Projects of significant cost or complexity usually take into account more
than one benefit measurement method when making go or no-go decisions,
or deciding on one project over another. Keep in mind that selection methods
can take subjective matter into account as well—the project is a go because
it’s the new CEQ’s pet project; nothing else needs to be said.

Another project selection technique in the benefit measurement category is
a scoring model, or weighted scoring model. My organization uses weighted
scoring models to not only choose between projects, but also as a method to
choose between competing bids on outsourced projects.
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TABLE 3.1

Weighted scoring models are quite simple. The project selection commit-
tee should decide on the criteria that will be used on the scoring model—for
example, profit potential, marketability of the product or service, the ability
of the company to quickly and easily produce the product or service, and so
on. Each of these criteria is assigned a weight, depending on the importance
of the criteria to the project committee. More important criteria should carry
a higher weight than the less important criteria.

Then, each project is rated on a scale from 1 to 5 (or some such assign-
ment) with the higher number being the more desirable outcome to the com-
pany and the lower number having the opposite effect. This rating is then
multiplied by the weight of the criteria factor and added to other weighted
criteria scores for a total weighted score. Let’s look at an example that brings
this together (see Table 3.1).

Weighted Scoring Model

Project A Project B Project C

Criteria Weight Score* Score* Score*
Profit potential 5 5 5 3
Marketability 3 4 3 4

Ease to produce/ 1 4 3 2
support

Weighted score — 41 37 29

*5 = highest.

In this example, Project A is the obvious choice.

The remaining benefit measurement methods involve a variety of cash
flow analysis techniques including payback period, discounted cash flows,
net present value, and internal rate of return. We’ll look at each of these tech-
niques individually and provide you with a crash course on their meanings
and calculations.

Payback Period

The payback period is the length of time it takes the company to recoup the
initial costs of producing the product or service of the project. This method
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compares the initial investment to the cash inflows expected over the life of
the product or service. For example, say the initial investment on our project
is $200,000 with expected cash inflows of $25,000 per quarter every quarter
for the first 2 years, and $50,000 per quarter from thereon. The payback
period is 2 years and can be calculated as follows:

Cash inflows = $25,000 x 4 (quarters in a year) = $100,000/year total
inflow

Year 1 inflows = $100,000
Year 2 inflows = $100,000
Total = $200,000

Payback is reached in 2 years.

The fact that inflows are $50,000 per quarter starting in year 3 makes no
difference as payback is reached in 2 years.

Payback period is the least precise of all the cash flow calculations. That’s
because payback period does not consider the value of the cash inflows made
in later years, commonly called the time value of money. For example, if you
had a project with a 5-year payback period, the cash inflows in year 5 would
be worth less than they would be were we to receive them today. The next
section will explain this idea more fully.

Discounted Cash Flows

AsTjust stated, money received in the future is worth less than money received
today. The reason for that is the time value of money. If I borrowed $2000
from you today and promised to pay it back in 3 years, you would expect me
to pay interest in addition to the original amount borrowed. Okays, if you were
a family member or really close friend maybe you wouldn’t, but ordinarily this
is the way it works. You would have had the use of the $2000 had you not lent
it to me. If you had invested the money (Does this bring back memories of your
mom telling you to save your money?), you’d receive a return on that money.
Therefore, the future value of the $2000 you lent me today is $2315.25 in 3
years from now at 5 percent interest per year. Here’s the formula for future
value calculations:

FV =PV (1 + i)
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In English, this formula says the future value (FV) of the investment equals
the present value (PV) times (1 plus the interest rate) times the number of time
periods the interest is paid. Let’s plug in our numbers:

FV =2000 (1.05)
FV =2000 (1.157625)
FV = $2315.25

The discounted cash flow technique compares the value of the future cash
flows of the project to today’s dollars. In order to calculate discounted
cash flows, we need to know the value of the investment in today’s terms,
or the present value (PV). PV is calculated as follows:

PV=FV=+(1+ip

This is the reverse of the FV formula we talked about earlier. So, if we
asked the question what is $2315.25 in 3 years from now worth today given
a 5 percent interest rate, we’d used the formula above. Let’s try it.

PV =$2315.25 + (1 +.05)3

PV =$2315.25 + 1.157625

PV = 2000

$2315.25 in 3 years from now is worth $2000 today.

Discounted cash flow is calculated just like this for the projects you’re
comparing for selection purposes. Apply the PV formula to the projects
you’re considering and then compare the discounted cash flows of all the
projects against each other to make a selection. Here is an example compar-
ison of two projects using this technique:

Project A is expected to make $100,000 in 2 years.

Project B is expected to make $120,000 in 3 years.

If the cost of capital is 12 percent, which project should you choose?
Using the PV formula above, calculate each project’s worth.

The PV of Project A = $79,719.

The PV of Project B = $85,414.

Project B is the project that will return the highest investment to the
company and should be chosen over Project A.
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Net Present Value

Projects generally begin with a company investing some amount of money into
the project to complete and accomplish its goals. In return, the company
expects to receive revenues, or cash inflows, from the resulting project. Net
present value (NPV) allows you to calculate an accurate value for the project.
The mathematical formula for NPV is complicated, and you do not need to
memorize it in that form for the test. However, you do need to know how to
calculate NPV for the exam. I’ve given you some examples of a less compli-
cated way to perform this calculation in Tables 3.2 and 3.3 using the formulas
you’ve already seen.

Net present value works like discounted cash flows in that you bring the
value of future monies received into today’s dollars. With NPV, you evaluate
the cash inflows using the discounted cash flow technique applied to each
period the inflows are expected instead of in one sum. The total present value
of the cash flows is then deducted from your initial investment to determine
NPV. NPV assumes that cash inflows are reinvested at the cost of capital.

Here’s the rule, if the NPV calculation is greater than zero, accept the
project. If the NPV calculation is less than zero, reject the project.

Look at the example below of two projects (see Tables 3.2 and 3.3).
Project A and Project B have total cash inflows that are the same at the end
of the project, but the amount of inflows at each period differs for each
project. We’ll stick with a 12 percent cost of capital. Note that the PV cal-
culations were rounded to two decimal places.

TABLE 3.2 ProjectA

Year Inflows PV

1 10,000 8,929
2 15,000 11,962
3 5,000 3,559
Total 30,000 24,450
Less investment — 24,000
NPV — 450
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TABLE 3.3 ProjectB

Year Inflows PV

1 7,000 6,250
2 13,000 10,367
3 10,000 7,118
Total 30,000 23,735
Less investment — 24,000
NPV — <265>

Project A has an NPV greater than zero and should be accepted. Project
B has an NPV less than zero and should be rejected. When you get a positive
value for NPV, it means that the project will earn a return at least equal to
or greater than the cost of capital.

Another note on NPV calculations: Projects with high returns early in
the project are better projects than projects with lower returns early in the
project. In our example above, Project A fits this criteria also.

Internal Rate of Return

The internal rate of return (IRR) is the most difficult equation of all the cash
flow techniques we’ve discussed. It is a complicated formula and should be
performed on a financial calculator or computer. IRR can be figured manu-
ally, but it’s a trial-and-error approach to get to the answer.

Technically speaking, IRR is the discount rate when the present value of
the cash inflows equals the original investment. Projects with higher IRR val-
ues are generally considered better than projects with low IRR values.

For the exam, you need to know that IRR is the discount rate when NPV
equals zero, IRR assumes that cash inflows are reinvested at the IRR value,
and you should choose projects with the highest IRR value.

Project Selection Methods

One, two, or several of these methods can be used alone or in combination
to come up with a selection decision. Remember that payback period is the
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least precise, NPV is the most conservative approach, and NPV and IRR will
generally bring you to the same accept/reject conclusion.

Project selection methods, and particularly the benefit measurement meth-
ods, can be used to evaluate multiple projects or a single project. You might be
weighing one project against another, or simply considering if the project
you’re proposing is worth doing. Constrained optimization methods and ben-
efit measurement methods are often called decision models. For the exam,
remember that decision models are used as project selection methods (tools
and techniques) not as project selection criteria (input). Also note that the
financial benefit measurement methods and the benefit/cost methods can be
used for project justification, which we will discuss in Chapter 4. I'll refer you
back to this section to review these methods when we get to project justifica-
tion in the next chapter.

Expert judgment is the last tool and technique in the Initiation process.
The concept behind expert judgment is to rely on individuals, or groups
of people, who have training, specialized knowledge, or skills in the areas
you’re assessing. In the case of project Initiation, expert judgment would be
helpful in assessing the inputs to the Initiation process—i.e., product descrip-
tions, strategic plan, project selection criteria, and historical information.
For example, as the project manager, you might rely on the expertise of your
executive committee to determine how the proposed project gels with the
strategic plan. Or, you might rely on team members who have participated
on similar projects in the past to make recommendations regarding the pro-
posed project.

Expert judgment is a tool and technique used in many other planning
processes as well. According to the Guide to the PMBOK, experts might be
found in other departments within the organization, external or internal
consultants, professional and technical associations, or industry groups.

@ Real World Scenario
Fun Days Vacation Resorts

Jerry is project manager for Fun Days Vacation Resorts. He is working on
three different project proposals to present to the executive steering commit-
tee for review. As part of the information-gathering process, Jerry attends the
various resorts pretending to be a guest. This gives him a feel for what Fun
Days guests experience on their vacations, and it better prepares him to
present project particulars and alternatives.
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Jerry has prepared the project overviews for three projects and called upon
the experts in marketing to help him out with the projected revenue figures.
He works up the numbers and finds the following:

= Project A—payback period = 5 years; IRR = 38 percent
= Project B—payback period = 3.5 years; IRR = 23 percent
= Project C—payback period = 2 years; IRR = 23 percent

Funding exists for only one of the projects. Jerry recommends Project A and
predicts this is the project the steering committee will choose since the
projects are mutually exclusive.

Jerry’sturnto present comes up at the steering committee. Let’s listenin on
the action.

“And, on top of all the benefits I've just described, Project A provides an IRR
of 38 percent, a full 15 percent higher than the other two projects we dis-
cussed. | recommend the committee choose Project A.”

“Thank you Jerry,” Colleen says. “Good presentation.” Colleen is the exe-
cutive chairperson of the steering committee and has the authority to break
ties or make final decisions when the committee can’t seem to agree.

“However, here at Fun Days we like to have our fun sooner rather than
later.” Chuckles ensue from the steering committee. They’'ve all heard this
before. “l do agree that a 38 percent IRR is a terrific return, but the payback
is just too far out into the future. There are too many risks and unknowns for
us to take on a project with a payback period this long. As you know, our
industry is directly impacted by the health of the economy. Anything can
happen in 5 years’ time. | think we're much better off going with Project C.
| recommend we accept Project C. Committee members, do you have any-
thing to add?”

Identifying the Project’s Initial Requirements

We’re close to wrapping up the Initiation phase with the publica-
tion of the project charter. But we’ve got one more stop to make before
we get to the project charter. This section covers project requirements—
not like the requirements of the product of the project we talked about in
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Chapter 2. These requirements are resource requirements and budget
requirements needed to perform the work of the project. This is the last
piece of information you’ll gather before writing the project charter.

Most selection committees will want to have some feel for the impact the
project will have on the organization in terms of resources and costs. We will
delve much deeper into these two topics in Chapter 5, where we’ll talk at
length about estimation techniques. For now, let’s do an overview of each of
these areas.

For more information on estimation techniques, please see Chapter 5,
“Resource Planning and Estimating.”

Defining Resource Requirements

It’s forecasted to be a great summer day, one of those perfect hiking or biking
kind of days. You and a couple of friends decide a hike is just what you need
and think it’d be fun to bring along a light lunch. First, you dig out those old
hiking boots you’ve had since college from the depths of the closet and blow
the dust off them. Your feet are protected, now what about that lunch? You
poke through the fridge and pull out some aged cheese, a fat bunch of red
grapes, a loaf of crusty baguette, and a good bottle of Shiraz. You’ll need
glasses and a wine opener too. Next, you pull out that daypack you ordered
from that outdoorsy catalog because it looked so cool and you knew it
would come in handy one day. Sunscreen and maybe some chocolate sand-
wich cookies for your friends top off the loaded daypack. You’re all set. All
you need now is to meet up with the friends, pile into the car, and drive to
the trailhead.

If we think of the hike as our project—I’m using the term loosely in this
case—the resources can be considered the boots, food, glasses, wine opener,
sunscreen, and daypack. Add your friends in the mix and the car to drive you
to the trailhead and you’ve identified all the resources you’re going to need
for this project. Oh, a trail map might be handy too.

This is exactly how resource identification works on projects. After you’ve
identified the project goals and the project deliverables, you should have a
fairly easy time of identifying the kinds of resources you’re going to need to
complete the project. These will vary from project to project. One known
resource entity is human resources. All projects will need some human effort
and intervention to carry out the project. Also consider things like equipment,
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materials, hardware, software, telephones, office space, travel arrangements,
contractors, desks, network connections, etc.

Some of these things may sound trivial, but consider the overall impact to
the organization when determining what resources are needed. For example,
if you’re working on a large construction project and need to temporarily
house the design team, they will need office furniture, telephones, PCs,
design software, and network connections. Telephones and network connec-
tions might require new lines, which take time and money to install.

My organization once engaged contractors to work on a project without
considering office space, telephone lines, or network connections. The con-
tractors showed up for work as planned and had no place to sit. We set up
tables in the hallway for them and had the network team run long cables
taped down to the floor out to their PCs on the tables until the project was
over. And, they used their own cell phones for telephones. The project man-
ager didn’t do an adequate job of determining resource needs for this project.
Unfortunately for this project manager, the contractor office space turned
out to be the least important of the resource requirements he “didn’t think
about.”

You will also want to detail the type of human resources you’re going
to need for your project. Does your project require specific skills? If so,
note the skills needed. If they cannot be obtained internally, you will have
to consider contractor help and factor that into the project costs. Does
your project require the help of staff from other areas of the organiza-
tion? Again, if so, document this. Briefly describe the roles and responsi-
bilities of the key project team members, or key resources needed for the
project. Include this information in the project charter.

At this stage, you don’t need every nitty-gritty detail. You’re looking for
the big hitters that will take time, money, or people with specialized skills to
implement. These are the kinds of resources the selection committee will
want to know about.

Determining the Initial Budget

Identifying the initial budget is a lot like identifying the initial resource require-
ments. Again, the selection committee is looking for the major impacts to the
organization regarding the costs of performing the project and purchasing nec-
essary equipment Or services to carry out project activities. A project budget
needs to be established once the project is initiated so that project costs can be
attributed directly to it.
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Breaking Down Project Costs

Project costs can be broken down into roughly three areas. Human resource
costs, resource or project costs, and administrative costs. The responsibility for
determining these costs rests on either the project manager or a finance man-
ager in a functional organization. Sometimes the budget is predetermined by
the executive management staff and you’re told what it is and have to work

with what you’re given.

When you are the one responsible for determining the initial budget, there
are a couple of places you can look that will help you with estimating project
costs. One of the first places to consider is previous projects that are similar
in scope to your project. Review the project documents from similar projects
and use their total costs to give you a starting place. From there, you can
make adjustments to your new budget according to the differences in scope
and detail of the new project versus the one you’re using as a reference.

You can also talk with key team members, key stakeholders, or others
with experience on similar projects and ask them what projects of this type
have cost in the past. They’re also good folks to run your initial budget fig-
ures by before making them public. We’ll talk more about cost-estimating
techniques in Chapter 5.

Human Resource Costs

Human resource, or personnel costs, can be one of your biggest expenses
depending on the kind of project you’re working on. Any project that is
labor intensive, or requires highly specialized skills or knowledge, will likely
have high personnel costs.

Resource or Project Costs

The project itself will have resource expenses directly related to the project.
These are costs that are specific to the project, not the day-to-day operation
expenses that we’ll cover in a minute. These resource costs might be things
like travel expense related to the project, long-distance phone bills, special-
ized talent hired for certain portions of the project, vendor fees, equipment
purchases, hardware purchases, etc. Again, depending on the kind of project
you’re working on, resource expenses can be quite high as well. The con-
struction of a new theme hotel on the Las Vegas strip, for example, could run
into the tens of millions of dollars in material resources alone, let alone the
human resource costs to design, construct, and build the hotel.
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Administrative Costs

Administrative costs are the day-to-day type costs that keep the organization
running, but are not directly related to the project. For example, office equip-
ment, local phone charges, leases (unless office space or building space was
leased specifically to house project members, in which case this expense
would be a resource expense charged against the project), heat and lights,
support personnel, etc.

The project manager will want to identify the major expenses of the
project and have some general thoughts about project costs to share with the
selection committee. The project budget will be further defined once ade-
quate estimating can be completed, and at that time, the final project budget
can be submitted for approval.

Formalizing and Publishing the Project
Charter

We’ve covered a lot of material before finally getting to this point,
formalizing and publishing the project charter. That’s because as you’ve
seen, a lot of information goes into the project charter. This document is the
foundation for the remaining project activity planning, execution, and con-
trol processes. Keep in mind if your project is performed under contract, the
contract itself can serve as the project charter.

The project charter is the official, written acknowledgment and recogni-
tion that a project exists. It’s issued by senior management and gives the
project manager authority to assign organizational resources to the work of
the project. It is usually the first official document of the project once accep-
tance of the project has been granted. Good project charters that are well
documented will address many of the questions your stakeholders are likely
to have up front. If your charter is good, you’ll avoid a lot of issues early on.

Pulling the Project Charter Together

In order to create a useful and well-documented project charter, you will start
with including a staple group of components. The project charter should

include an overview of the project, its goals and objectives, the project deliv-
erables, the business case or need for the project, resource and cost estimates,
and a feasibility study if one was performed. The charter should describe the
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preliminary roles and responsibilities of the project manager, project staff,
project sponsor, and executive management. We have covered most of these
items in depth. Creating the project charter is a matter of incorporating all the
information we’ve gathered so far, as outlined above, and putting it in the doc-
ument. However, we’ve only touched on roles and responsibilities of key
project members, so let’s take a closer look at this area and then wrap up with
some final notes on project charters.

Project Manager

The project manager is the person who will assume responsibility for the suc-
cess of the project. The project manager’s primary responsibilities are project
planning and then executing and managing the project plan. The oversight of
the project charter and project plan assures the project manager that every-
one knows and understands what’s expected of them and what constitutes a
successful project. The project charter and project plan provide for smooth
problem resolution as the project goals and objectives, deliverables, and
tasks are detailed in these documents.

The project charter identifies the project manager and describes the author-
ity the project manager has in carrying out the project.

Project managers will be responsible for setting the standards and policies
for the projects they work on. As a project manager, it is your job to establish
and communicate the project procedures to the project team and stakeholders.

Project managers will identify activities and tasks, resource requirements,
project costs, project requirements, performance measures, and more. Com-
munication and documentation must become the project manager’s best
friends. Keeping stakeholders, the project sponsor, the project team, and all
other interested parties informed is “job one,” as the famous car manufac-
turer’s ads say.

Project Sponsor

Have you ever attended a conference or event that was put on by a sponsor?
In the information technology field, conferences and seminars are often
sponsored by software development companies. The sponsor pays for the
event, the facilities, and the goodies, and provides an opportunity for ven-
dors to display their wares. In return, the sponsor comes out looking like a
winner—because they really are footing the bill for all this fun, the sponsor
gets to call the shots on conference content, and they get the prime spots for
discussing their particular software solutions. And last but not least, they
usually are the keynote speaker and get to present their information to a cap-
tive audience.
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Project sponsors are similar to this in that they rally support from stake-
holders and the executive management team for the project. The project
sponsor is usually an executive in the organization who has the power and
authority to make decisions and settle disputes or conflicts regarding the
project. The sponsor takes the project to the limelight, so to speak, and gets
to call the shots regarding project outcomes.

Sponsors are actively involved in the Initiation and Planning phases of
the project and tend to have less involvement during the Execution and
Controlling phases. It’s up to the project manager to keep the project spon-
sor informed of all project activities, project progress, and any conflicts or
issues that arise. The sponsor is the one with the authority to resolve con-
flict and set priorities when these things can’t be dealt with any other way.

Project Champion

The project champion is another strong project supporter. Unlike the spon-
sor, the project champion doesn’t necessarily have a lot of authority or exe-
cutive powers. The champion helps focus attention on the project from a
technical perspective. The project champion is usually someone with a great
deal of technical expertise or industry knowledge regarding the project. They
can lend credibility to the viability of the project and to the skills and abilities
of the key project team members to carry out project activities. Sometimes,
the project manager may act as project champion.

Functional Managers

We covered functional managers in Chapter 2. As a reminder, we’ll mention
them here again briefly as project managers must work with and gain the
support of functional managers in order to complete the project. Functional
managers fulfill the administrative duties of the organization, provide and
assign staff members to projects, and conduct performance reviews for their
staff.

The Guide to the PMBOK states that a manager who is external to the
project should publish the charter. In practice, my experience has been that
the project charter is published under the name of the project sponsor. The
charter can be written by the project manager in either case, and usually is,
but the project manager’s name is not the name on the project charter doc-
ument. For the exam, remember that the charter is published by a manager
external to the project.
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Project Charter Sign-Off

The project charter isn’t complete until you’ve received sign-off from the
project sponsor, senior management, and key stakeholders. Sign-off indi-
cates that the document has been read by those signing it (let’s hope so any-
way) and that they agree with its contents and are on board with the project.
It also involves the major players right from the beginning and hopefully
wins their continued participation in the project going forward. This is
important because the charter states the project goals and deliverables, and
the time, resources, and costs needed to meet those goals. If someone has a
problem with them, now is the time to raise the red flag. Signing the project
charter document is the equivalent of agreeing to and endorsing the project.
This doesn’t mean that the project charter is set in stone, however. Project
charters will change throughout the course of the project. As more details are
uncovered and outlined and as the Planning process begins, more project
issues will come to light. This is part of the iterative process of project man-
agement and is to be expected. The charter will occasionally be revised to
reflect these new details, project plans will be revised, and project execution
will change to incorporate the new information or direction.

According to the Guide to the PMBOK, the project manager is assigned to
the project as an output of the Initiation process. The project charter usually
names the project manager. And the signed project charter gives the project
manager the authority to assign resources to the project and move on to the
Planning process.

Everyone mentioned here—the project manager, the project sponsor, the
project champion, the functional managers, the stakeholders, the clients, and
anyone else impacted by the project—should receive a copy of the written
project charter. If you’ve done a good job with the project charter, and it’s been
agreed to and signed off by the project sponsor and stakeholders, you’ve made
your job of producing a scope statement, covered in Chapter 4, much easier.

Project Case Study: New Kitchen Heaven Retail Store

You review your notes and reread the project charter you’ve prepared for
the Kitchen Heaven retail store one last time before looking for Dirk. When
you saw him last, he pointed you in the direction of three of the project
stakeholders: Jake Peterson, Jill Overstreet, and Ricardo Ramirez. After
your meetings with Jake and then Jill, you were better able to refine the
project overview and deliverables.
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You finally run across Dirk in a hallway near the executive washroom.

“Dirk, I'm glad | caught you. I'd like to go over the project charter with you
before the kick-off meeting tomorrow. Do you have a few minutes?”

“Sure,” Dirk says to you. “Let’s have it.”

“The project charter states the project goal, which of course is to open the
50th Kitchen Heaven store in Colorado Springs. | also documented the
deliverables, many of which we talked about last time we met.

“When | met with Jake, he confirmed it takes 120 days to do the store build-
out. Thatincludes having the shelves set up and in place, ready to stock with
inventory.”

Dirk asks if Jake told you about his store location idea.

“Yes, Jake gave me a contact name, and I've left her a voice mail. The
sooner we can get that lease signed the better. It takes Jake 120 days to do
the build-out, and Jill said she needs 2 weeks lead time to order the initial
inventory and stock the shelves. That puts us pretty close to our February
1st deadline counting the time to get the lease papers signed.”

“Sounds good so far,” Dirk replies. “What else?”

“lincluded an updated description of the products and services the new store
will offer, based on the documentation that was written from the last store
opening. Jill reviewed the updates to the description, so we should be in the
clear there. The store will include some new lines that we've decided to take
on—cookware from famous chefs, that kind of thing.

“The project charter also outlines your role as the project sponsor, my role
as project manager, and our expectations of the project staff. Jake has
already made contact with a general contractor in the Springs, and he is
ready to roll once we’ve signed the lease.”

You add, “I’'m using your estimate of $2 million as our initial budget request.
Based on projected inflows, I've calculated a payback period of 16 months
with an IRR of 22 percent.”

“That's impressive,” replies Dirk. “Even better than our Phoenix store. If
| recall, the payback period there was just over 2 years. Let's hope those
numbers hold true.”
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“| think they’re reliable figures. Jill showed me her data based on recent
store openings in similar-sized cities. And we factored in the economic con-
ditions of the Colorado Springs area. Since they're on a growth pattern, we
think the timing is perfect.

“One more thing, Dirk. Since we're including the big bash at grand opening
as part of the deliverables, | talked to some of your folks in marketing to get
some ideas. They are thinking we should have some great giveaways as
door prizes and that we will want to cater in the food. They also thought
having some live cooking demonstrations with some local chefs would be
a good attraction.”

“So what’'s next?” Dirk asks.

“As you know, the project kickoff is scheduled for tomorrow. What I’ll
need then is for you to talk about the project and the goals, the commit-
ment you'll need from the management team to support this project, and
introduce me as the project manager. I've already forwarded a copy of the
project charter to the meeting attendees so that they can review it before
the meeting. And, | included a list of the assumptions we’'ve made so far
as an appendix to the charter. Lastly, I'll need you to ask everyone present
to sign a copy of the project charter.”

“Sounds like you’ve covered everything,” Dirk says. “l don't anticipate any
problems tomorrow as everyone is looking forward to this store opening.”

Project Case Study Checklist

Payback period calculated at 16 months

IRR calculated at 22 percent

Met with stakeholders to determine high-level list of deliverables:
* Project store opening on Feb 1
= Build-out of storefront
= Retail product line delivered 2 weeks prior to grand opening

* Grand-opening party with cooking demos
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Created project charter, which contains:
= Overview of project goals and objectives
= List of deliverables
= Business case for the project
= Initial completion date of Feb 1
= Initial budget of $2 million
= Definition of roles of project sponsor and project manager

Kickoff meeting set up to discuss charter and obtain sign-off

Summary

We’re well on our way to a successful project. We’ve finished up the
Initiation process in this chapter and will begin the Planning process in the
next chapter.

We learned about one more input to the Initiation process, which is
project selection criteria. Selection criteria is defined by a selection commit-
tee, or steering committee, to make determinations as to how projects get
selected and prioritized.

Project selection methods, on the other hand, are a tool and technique in the
Initiation process. Selection methods include decision models in the form of
benefit measurement methods and constrained optimization methods. The
constrained optimization methods utilize mathematical models. Benefit mea-
surement methods come in the form of benefit/cost analyses, scoring models,
and economic analyses. These are primarily comparative approaches. Besides
benefit/cost analysis, the most commonly used form of benefit measurement
methods is cash flow analysis.

Analysis of cash flows includes payback period, discounted cash flows,
net present value (NPV), and internal rate of return (IRR). These last three
methods are concerned with the time value of money—or in other words,
converting future dollars into today’s value. Generally, projects with a
shorter payback period are desired over longer payback periods. Projects
that have an NPV greater than zero should be accepted. And projects with
the highest IRR value are considered a better benefit to the organization
than projects with low IRR values.
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Expert judgment is considered a tool and technique of Initiation. Experts
usually have specialized knowledge or skills and could include staff from other
departments in the company, external or internal consultants, and members of
professional and technical associations or industry groups.

Initial project requirements should be included in the project charter.
Resources, personnel, budgets, and costs should be outlined to give the
selection committee some overall idea of project costs.

The project charter is the official acknowledgment and recognition that
the project exists. It appoints the project manager and outlines their author-
ity. It contains an overview of the project, and the project’s goals and objec-
tives. The charter should be signed by the project sponsor, stakeholders, and
other key management members and then published and distributed to all
interested parties.

The case study project charter will include all the elements talked about
in this chapter. It’s a formalized document that represents the things you’ve
mentioned here to Dirk. Recall that a charter is the document that autho-
rizes the project to go forward. As such, it has to be comprehensive and
include details such as the project goals and deliverables, resource needs,
the business need for the product of the project, the project sponsor, roles
and responsibilities of other project members, projected budget, and other
items that are relevant to managers who must authorize and endorse the
project.

Exam Essentials

Be able to define decision models. Decision models are project selection
methods that are a tool and technique in the Initiation process. Decision
models include benefit measurement methods and constrained optimiza-
tion methods.

Be able to describe and calculate payback period. Payback period is the
amount of time it will take the company to recoup its initial investment in
the product of the project. It’s calculated by adding up the expected cash
inflows and comparing them to the initial investment to determine how
many periods it takes for the cash inflows to equal the initial investment.
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Key Terms

Be able to denote the decision criteria for NPV and IRR. Projects with
an NPV greater than zero should be accepted, and those with an NPV
less than zero should be rejected. Projects with high IRR values should be
accepted over projects with lower IRR values. IRR is the discount rate when
NPV is equal to zero, and IRR assumes reinvestment at the IRR rate.

Be able to describe the importance of the project charter. The project
charter is the document that officially recognizes and acknowledges that
a project exists. It dedicates the organization’s resources to the project,
names the project manager, and describes the goals and deliverables of the
project.

Be able to describe the importance of sign-off of the project charter.
Sign-off assures all parties have read the charter, agree to its contents, and
endorse the project. Participation early on by the key stakeholders will
likely ensure their participation in the project as it progresses.

Before you take the exam, be certain you are familiar with the follow-

ing terms:

discounted cash flow payback period
internal rate of return (IRR)  project charter

net present value (NPV)
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Review Questions

1. What are the tools and techniques used in the Initiation process?

A. Project selection criteria, historical information, expert judgment
B. Project selection methods, historical information, expert judgment
C. Project selection criteria, expert judgment

D. Project selection methods, expert judgment

. Comparative methods, scoring methods, and economic and cash flow
analysis are all part of which of the following?

A. Benefit measurement methods, which are a tool and technique in
Initiation

B. Constrained optimization methods, which are a tool and tech-
nique in Initiation

C. Benefit measurement methods, which are an input to Initiation
D. Decision models, which are an output of Initiation

. You are the project manager for the Late Night Smooth Jazz Club
chain, with stores in 12 states. Smooth Jazz is considering opening

a new club in Arizona or Nevada. You have derived the following
information:

Project Arizona: Payback period is 18 months, and the NPV is 250.
Project Nevada: Payback period is 24 months, and the NPV is 300.

Which project would you recommend to the selection committee?

A. Project Arizona because the payback period is shorter than Project
Nevada

B. Project Nevada because the NPV is a positive number
C. Project Arizona because the NPV is a negative number

D. Project Nevada because the NPV is a higher number than Project
Arizona’s NPV
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4. You are the project manager for the Late Night Smooth Jazz Club
chain, with stores in 12 states. Smooth Jazz is considering opening a
new club in Kansas City or Spokane. You have derived the following
information:

Project Kansas City: The payback period is 27 months, and the IRR is
35 percent.

Project Spokane: The payback period is 25 months, and the IRR is 32
percent.

Which project should you recommend to the selection committee?
A. Project Spokane because the payback period is shortest

B. Project Kansas City because the IRR is highest

C. Project Spokane because the IRR is lowest
D

. Project Kansas City because the payback period is longest

5. Which of the following is true regarding NPV?
A. NPV assumes reinvestment at the cost of capital.

B. NPV decisions should be made based on the highest value for all of
the selections.

C. NPV assumes reinvestment at the prevailing rate.
D. NPV assumes reinvestment at the NPV rate.

6. You are the project manager for Insomniacs International. Since you
don’t sleep much, you get a lot of project work done. You’re consider-
ing recommending a project that costs $575,000, and expected inflows

are $25,000 per quarter for the first 2 years, and then $75,000 per quar-
ter thereafter. What is the payback period?

A. 40 months
B. 38 months
C. 39 months
D

. 41 months
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7. Which of the following is true regarding IRR?
A. IRR assumes reinvestment at the cost of capital.
B. IRR is the discount rate when NPV is greater than zero.
C. IRR is a constrained optimization method.
D. IRR is the discount rate when NPV is equal to zero.

8. Mathematical models using linear, dynamic, integer, or algorithm
models are considered:
A. Project selection criteria
B. A form of expert judgment
C. Project selection methods
D. A form of historical information

9. You are the newly appointed project manager for a pharmaceutical
company. Your company has asked you to head up a project to research
anew children’s medication. You’ve identified the lab equipment you’ll
need, the software needed to perform analysis and measurements, and

the skill level and types of the technicians and researchers for this
project. Which of the following is true?

A. The project manager and resources have been identified as part of
the outputs of the Initiation process, and this information can be
found in the project charter.

B. The resources and project manager have been identified as an
input to the project Initiation phase. Further information is needed
to produce the project charter, which will include the resources
and project manager.

C. The project manager and resources have been identified as part
of the project selection process. The selection committee requires
resource information to make a final decision.

D. The resources and project manager have been identified as a result
of a tool and technique in the Initiation process.
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10. Your selection committee meets on a semiannual basis. They’ve deter-

11.

12

mined that projects must meet or exceed a specific profit limit in order
to be accepted and prioritized on the project list. Which of the follow-
ing is true?

A. The selection committee has defined project selection criteria,

which is a tool and technique of Initiation.

B. The selection committee has defined project selection methods,
which is a tool and technique of Initiation.

C. The selection committee has defined project selection methods,
which are an input to Initiation.

D. The selection committee has defined project selection criteria,
which is an input to Initiation.

What are the Initiation process outputs?

A. Project charter, historical information, and project manager iden-
tification and assignment

B. Project charter, project manager identification and assignment,
constraints, and assumptions

C. Project charter, historical information, constraints, and assumptions

D. Project charter, constraints, and assumptions

Ruby is an administrative assistant with another department. Her
manager has agreed to loan Ruby’s services to you on a part-time basis
during your current project. Ruby is putting together the cost projec-
tions you’ve gathered so far. You want to include these costs in the
project charter. Ruby is formatting this information for you into a
spreadsheet package and is printing copies. Which of the following
is true?

A. All of the costs, including Ruby’s time, are charged to the project.

B. All of the costs Ruby is typing into the spreadsheet are project
costs. Ruby’s time is not directly related to the project and should
not be included.

C. The project costs, including Ruby’s time, should be included in the
project charter.

D. The project costs, excluding Ruby’s time, should be considered
project constraints.
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13. Your project selection committee used a weighted scoring model and
found that Project B, with a score of 54, should be chosen over the
other competing projects. Which of the following is true?

A. Weighted scoring models are a benefit measurement method,
which is a tool and technique in the Initiation process.

B. Weighted scoring models are a constrained optimization method,
which is an output of the Initiation process.

C. Weighted scoring models are a constrained optimization method,
which is a tool and technique in the Initiation process.

D. Weighted scoring models are a benefit measurement method,

which is an output of the Initiation process.

14. Your selection committee is debating between two projects. Project A
has a payback period of 18 months. Project B has a cost of $125,000
with expected cash inflows of $50,000 the first year and $25,000 per
quarter after that. Which project should you recommend?

A. Either Project A or Project B because the payback periods are equal
B. Project A because Project B’s payback period is 21 months

C. Project A because Project B’s payback period is 24 months
D.

Project A because Project B’s payback period is 20 months

15. Which of the following is true?

A. Discounted cash flow analysis is the least precise of the cash flow
techniques as it does not consider the time value of money.

B. NPV is the least precise of the cash flow analysis techniques as it
assumes reinvestment at the discount rate.

C. Payback period is the least precise of the cash flow analysis tech-
niques as it does not consider the time value of money.

D. IRR is the least precise of the cash flow analysis techniques because
it assumes reinvestment at the cost of capital.
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16. Project selection criteria might include:
A. Benefit measurement methods
B. Constrained optimization analysis
C. NPV calculations
D.

Potential market share or increased public perception

17. You are a project manager for Zippy Tees. Your selection committee
has just chosen a project you recommended for implementation. Your
project is to manufacture a line of miniature stuffed bears that will be
attached to your company’s trendy T-shirts. The bears will be wearing
the same T-shirt design as the shirt they’re attached to. Your project
sponsor thinks you’ve really impressed the big boss and wants you to
skip to the manufacturing process right away. What is your response?

A. To agree with the project sponsor because they are your boss, and
they have a lot of authority and power in the company.

B. To require that a preliminary budget be established and a resource
list be put together to alert other managers of the requirements of
this project. This should be published and signed by the other man-
agers who are impacted by this project.

C. To require a project charter be published and signed off on by all
stakeholders before proceeding.

D. To require a project charter be written to include the resources needed,
budget, and project manager’s authority. The project manager is the
only one who needs to see this document as other documents will be
distributed later that contain the same detail as the charter.

18. Which of the following is true regarding the project charter?

A. The project charter should be published under the name of a man-
ager external to the project.

B. The project charter should be published under the project spon-

sor’s name.

C. The project charter should be published under the name of the
project manager.

D. The project charter should be published under the name of the
project champion.
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You are the project manager for Zippy Tees. Your company has
decided to outsource the manufacturing of miniature bears to be
attached to your trendy T-shirts. Which of the following is true?

115

A.

A good product description is all that’s required. The project man-
ager will supply this to the vendor.

The contract can serve as the project charter. The product descrip-
tion will be included in the contract.

The project manager should write the project charter because
the project manager will be managing the vendor portion of this
project as well.

The vendor should write the project charter as they are responsible
for manufacturing the bears.

The project charter:

A.

Includes a product description, describes the business need of the
project, and is published by the project manager

Includes a product description, describes the business need of the
project, and is published by the project sponsor

Includes the contract when the project is performed by a vendor
and is published by a manager external to the project

Includes a product description, describes the business need of the
project, and is published by a manager external to the project
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Answers to Review Questions

1.

10.

D. The tools and techniques in the Initiation process are project selec-
tion methods and expert judgment.

A. Benefit measurement methods include comparative methods, scor-
ing models, and cash flow analysis, which are all part of the project
selection method tools and techniques in Initiation.

B. Projects with NPV greater than zero should be given an accept
recommendation.

B. Projects with the highest IRR value are favored over projects with
lower IRR values.

A. Net present value assumes reinvestment is made at the cost of capital.

C. Year 1 and 2 inflows are each $100,000 for a total of $200,000.
Year 3 inflows are an additional $300,000. Add one more quarter to
this total and the $575,000 is reached in 3 years and 3 months, or 39
months.

D. IRR assumes reinvestment at the IRR rate and is the discount rate
when NPV is equal to zero.

C. Mathematical models are part of the constrained optimization
methods used as a project selection method technique.

A. Initiation outputs include the project charter and identification and
assignment of the project manager. Resource needs are detailed in the
project charter.

D. Project selection criteria can be objective or subjective. Selection
criteria is an input to the Initiation process. Project selection methods
use decision models to assist with project selection and are a tool and
technique of the Initiation process.
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B. Outputs to Initiation include the project charter, project manager
identification and assignment (even though this might be stated in the
charter, this is still a specific output of Initiation), constraints, and
assumptions.

B. Project costs are those costs directly related to the project. Ruby
is part time on the project and works for the organization, not the
project manager. Therefore, her time is not counted in the initial
budget projections.

A. Benefit measurement methods include comparative methods and
scoring models, among others, to make project selections.

B. Project B has a payback period of 21 months. $50,000 is received
in the first 12 months with another $75,000 coming in over each of the
next 3 quarters, or 9 months.

C. Payback period does not consider the time value of money and is
therefore the least precise of all the cash flow analysis techniques.

D. Project selection criteria includes subjective information such
as potential market share. Objective material can be considered in
project selection criteria, but the other answers listed here are spe-
cific project selection methods.

C. The project should be kicked off with a project charter outlining the
project goals, deliverables, resources, budget, and roles and responsibil-
ities of the project team. This assures everyone is working from the same
assumptions and with the same goals in mind.

A. According to the Guide to the PMBOK, the project charter should
be published by a manager external to the project but with sufficient
power and authority to carry it off.

B. When a project is performed under contract, the contract can serve as
the project charter. Project charters always include product descriptions.

D. Project charters, according the Guide to the PMBOK, must at least
include the product description and the business need for the product
or service of the project. Charters are published by managers external
to the project according to the Guide to the PMBOK but in practice
are often published by the project sponsor.
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PMP EXAM CONTENT FROM THE PROJECT
PLANNING PERFORMANCE DOMAIN COVERED
IN THIS CHAPTER:

v" 1. Refine Project.

v’ 2. Create WBS.
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reat job! You’ve successfully completed the project Initia-
tion process and published the project charter. The project is officially under
way. Stakeholders have been informed, there is management buy-in on the
project, the project manager has been assigned, and the project goals and
deliverables have been identified. A solid foundation for the Planning pro-
cess is in place.

This chapter will begin the Planning process of the project. We will con-
tinue discussing the Planning processes through Chapter 7. Planning is a sig-
nificant activity in any project and, if done correctly, will go a long way
toward ensuring project success.

We will begin this chapter by taking one more look at project goals and
deliverables. Requirements definition will be derived from these and docu-
mented in the scope statement. We’ll discuss the scope management plan and
all it entails, and then begin the schedule-planning activities by describing the
WBS. The WBS is not a new World Baseball Series as some would hope;
rather it’s the work breakdown structure.

This chapter will wrap up with a short discussion of the Communications
Planning process. We’ve talked a lot about documentation so far, and we
will discuss it more in this chapter. Documentation is something you will do
throughout the remainder of the project, and the Communications Planning
process details how to collect information, how to store it, and when and
how to distribute it to stakeholders.

Scoping Out the Project

Scope Planning is the first process in the Planning process group. The
scope statement, which is an output of Scope Planning, will become an input
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into the second Planning process, which is Scope Definition. We’ll get to
Scope Definition later in this chapter.

You’ve most likely discovered by now that we’ve done a lot of docu-
mentation. Well, the documentation exercises don’t stop with the project
charter. Documentation should become the mantra of all good project
managers. “Is that documented?” should be an ever present question on
the mind of the project manager. Documentation can save your bacon, so
to speak, later in the project. Now you’ve probably guessed that we’re
going to move into another area of documentation, and you’re right. But
first, let’s talk about some of the elements of Scope Planning before we
get to the documenting part.

Scope Planning, like all other processes, has inputs, tools and techniques,
and outputs. The primary purpose of Scope Planning is twofold: to produce
the scope statement and the scope management plan. We’ll deal with each of
these documents in more detail after we look at the inputs and tools and
techniques used to produce these two documents.

The inputs to Scope Planning are items you are already familiar with: the
product description, project charter, project constraints, and project assump-
tions. If you’ve read the previous chapters, you’re up to speed on these elements.

We also have already discussed two of the tools and techniques of Scope
Planning: benefit/cost analysis and expert judgment. You’ll remember from
Chapter 3 that benefit/cost analysis (also called cost benefit analysis) is com-
paring the costs of the project to the expected benefits of the project. Benefit/
cost might include cash flow analysis and economic analysis. These tech-
niques determine a project’s profitability and viability and may also be used
as selection criteria. Expert judgment is relying on people or groups with spe-
cific skills, knowledge, or training to help assess the process inputs.

Two techniques remain for the Scope Planning process: product analysis
and alternatives identification.

Product analysis goes hand in hand with the product description. Product
analysis is simply a deeper understanding of the product or service of the
project. According to the Guide to the PMBOK, this goes further than prod-
uct description in that product analysis might include performing value analy-
sis, function analysis, systems-engineering techniques, or value-engineering
techniques to further define the product or service. It’s beyond the scope of this
book to go into these analysis techniques. For exam purposes, you just need to
know that product analysis is a tool and technique of Scope Planning.

Alternatives identification is a technique used to discover different meth-
ods or ways of accomplishing the project. For example, brainstorming might
be used to discover alternative ways of implementing one of the project
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objectives. Perhaps the project’s budget doesn’t allow for a portion of the
project that the stakeholders really think needs to be included. Brainstorm-
ing might uncover an alternative that would allow the needed portion to be
accomplished.

We have our inputs at hand and have used the tools and techniques
described to analyze these inputs. Now we’re ready to document them in
the scope statement.

Writing the Scope Statement

One of the project manager’s primary goals is to accurately document the
deliverables and requirements of the project, and then manage the project so
that they are produced according to the agreed-upon criteria. Deliverables
describe the components of the goals and objectives in a quantifiable way.

Objectives and deliverables are sometimes referred to as critical success
factors. Critical success factors are those elements that must be completed in
order for the project to be considered complete. For example, if you’re build-
ing a bridge, one of the deliverables might be to produce a specific number
of trusses that will be used to help support the bridge. Without the trusses,
the bridge couldn’t be completed; in fact, the bridge might not stand without
them. The trusses, in this case, are a critical success factor. Not all deliver-
ables are necessarily critical success factors, but many of them will fall into
this category and should be documented as such.

At this point, the project manager needs to discover and document all of
the requirements of the project. Requirements describe the characteristics
of the deliverable. Some of the requirements of the deliverable from our
bridge example might be that the trusses are constructed of a specific kind
of steel, or steel cable, or they must be a certain color and of a certain
height or curvature, etc.

Again the project manager needs to pull those communications skills out
of her tool bag and use them to interview stakeholders and business process
owners about the project requirements. Business process owners are those
people who are experts in their particular area of the business. They are
invaluable resources to the project manager. They are usually the midlevel
managers and line managers who still have their fingers in the day-to-day
portion of the business. For example, it takes many experts in various areas
to produce and market a great bottle of beer. There are machinists whose
specialty is regulating and keeping the stainless steel and copper drums in top
working order. There are chemists who sometimes daily check and adjust the
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secret formulas brewing in the vats. Graphic artists must develop colorful
and interesting labels and cartons to attract the attention of those thirsty
patrons. And of course, those great TV commercials advertising the tasty
brew are produced by yet another set of business experts. These are the kinds
of people you’ll want to interview. Sometimes getting the business process
owners and stakeholders (who could be one and the same depending on the
project) together in a meeting room and brainstorming the requirements will
produce terrific results. Depending on the size of the project, this isn’t always
possible, but the idea holds true. Interview your stakeholders and business
experts to get at the requirements and then document them in the scope
statement.

Why Do You Need a Scope Statement?

The purpose of the scope statement is to document the project goals, deliv-
erables, and requirements so that they can be used as a baseline for future
project decisions. A lot of work regarding the scope statement has already
been accomplished by producing the project charter. The charter is used as
an input to the scope statement and already contains the project goals and
major project deliverables. If the project charter was written well, it’s simply
a matter of transferring the goals and deliverables information from the
charter to the scope statement.

The scope statement is the baseline for the project, as mentioned above.
This means if questions arise or changes are proposed later in the project,
they can be compared to what’s documented in the scope statement. In this
way, the scope statement establishes a common understanding among the
stakeholders and project team members regarding project requirements and
deliverables. The criteria outlined in the scope statement will also be used to
determine if the project was completed successfully.

Scope Statement Components

According to the Guide to the PMBOK, the scope statement should include
all of the following: project justification, project product, project deliver-
ables, and project objectives. If details surrounding these are spelled out in
other documents, you don’t have to re-enter all the information into the scope
statement. Simply reference the other document in the scope statement so
readers know where to find it. Let’s do a quick recap of each of the elements
in the project scope.
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Project Justification

This describes the business need of the project. If the business need, or busi-
ness case, was written as part of the project charter, reference it in the scope
statement. Project justification also includes the cost benefit and cash flow
analysis used to determine the projected profitability of the project. See
Chapter 3 for details on these techniques.

Project Product

This is the product description we talked about in Chapter 3. If the product
description is contained in the project charter, just reference the project char-
ter in the scope statement.

If you think you might need a refresher on product description, take a minute
to jog your memory by reviewing the relevant section in Chapter 3.

Project Deliverables

The Guide to the PMBOK describes these as the major deliverables of a
project and all the subcomponents that make up the deliverables. The com-
pletion of these deliverables signals project completion. For example, our
project goal or objective might be to produce a new bottle of beer for the
holidays. One major deliverable is the holiday cartons to hold the bottles.
The subcomponents to produce this major deliverable might be the carton
design, photographs, color choices, and so on.

Project Objectives

Objectives always involve the triple constraints: time, cost, and quality. In
the case of goals and objectives, the triple constraints are used as measure-
ments to determine project satisfaction and completion.

You’ll remember from Chapter 3 that objectives, or goals, are specific,
measurable, and timely. Continuing with our holiday beer example, the
objective of this project would be properly stated this way according to the
Guide to the PMBOK: Beer Buddies, Inc. will produce two million cases of
holiday beer to be shipped to our distributors by October 30 at a cost of
$1.5 million or less.
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The objective criteria are clearly stated, and fulfillment of the project
objective, or goal, is easily measured. Stakeholders will know the objective is
met when the two million cases are produced and shipped by the due date
within the budget constraint.

The Guide to the PMBOK states that objectives are sometimes called
critical success factors. In practice, deliverables are sometimes referred to
as critical success factors as well.

Being Clear and Concise

It’s important that the project objectives, deliverables, and requirements
are clearly and concisely stated in the scope statement so there are no mis-
understandings later on. “Producing a special run of holiday beer” is not
the same as “producing two million cases of holiday beer by October 30.”
The former statement can be interpreted different ways by the project
sponsor and project manager. You’d have to put real effort into misunder-
standing the latter statement.

The scope statement should contain a comprehensive listing of all the
project requirements. This is important because this document forms the
basis for agreement between the stakeholders and project team from this
point forward. You’ll want to be certain you have not missed anything when
writing the scope statement. Run the draft by some of the key stakeholders
and project team members before publishing it to see if they think anything
is missing. You’re going to use this document to determine if the project has
been successfully completed by comparing what’s been delivered to what’s
described here, so you want to be sure you’ve covered everything.

Just like the project charter, the scope statement should be published
and distributed to the stakeholders, key management personnel, and
project team members. You will also want a formal sign-off procedure for
the scope statement. When stakeholders sign off and agree to the scope
statement, they’re agreeing to the deliverables and requirements of the
project. And, as with the project charter, their agreement and endorse-
ment of the project requirements and deliverables will likely sustain their
participation and cooperation throughout the rest of the project. That
doesn’t mean they’ll agree to everything as the project progresses, but it
does mean the stakeholders are informed and will likely remain active
project participants.
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The following may seem obvious, but we’ll note it anyway: Objectives,
deliverables, and requirements not specifically included in the scope state-
ment are explicitly excluded from the project. Your scope statement could
have a section for exclusions so that everyone knows in advance what isn’t
going to be included in the project.

Supporting detail is an output of the Scope Planning process and directly
references the information you’ve assembled for the scope statement. Support-
ing detail should be documented and should include the project constraints,
assumptions, and any other information not specifically documented in the
scope statement. You could list the deliverables and requirements that are
excluded from the project here, unless they were already noted in the scope
statement. This document, like the scope statement, will be referenced in
future Planning processes, so keep it handy.

We’re making progress. We’ve covered two of the three Scope Planning
process outputs: the scope statement and supporting detail. All the deliver-
ables and requirements have now been documented along with measurable
or quantifiable criteria for each. Stakeholders have approved and signed off
on them, and the scope statement has been published and distributed. How-
ever, like other project-planning documents, the scope statement is not cast
in stone. The scope statement can and probably will change as the project
progresses. Changes to the project scope should be noted and the scope state-
ment modified to incorporate these changes. Changes are managed accord-
ing to the scope management plan, which we’ll discuss in the next section.

@ Real World Scenario
Mountain Streams Services

Maria Sanchez is the CEO of Mountain Streams Services. She recently
accepted a prestigious industry award on behalf of the company. Maria
knows that without the dedication and support of her employees, Mountain
Streams Services wouldn’t have achieved this great milestone.

Maria wants to host a reception for the employees and their guests in rec-
ognition of all their hard work and contributions to the company. Maria has
appointed you to arrange the reception.

The reception is scheduled for April 12, and Maria has given you a budget of
$125 per person. The company employs 200 people. The reception should be
semiformal.
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You've documented the deliverables as follows:
= Location selection
= Food and beverage menu
= Invitations
= Entertainment
= |nsurance coverage
= Decorations
= Photographer
= Agenda

In addition to the deliverables, you want to go over the following require-
ments with Maria to be certain you both are in agreement:

= The location should be somewhere in the downtown area.
= Employees are encouraged to bring one guest, but no children.
= There will be an open bar paid for by Maria.

= The agenda will include a speech by Maria followed by the distribution
of bonus checks to every employee—this is to be kept secret until the
reception.

= The decorations should include gold-trimmed fountain pens with the
company logo at every place setting for the attendees to keep.

Once you’ve documented all the particulars, you ask to speak with Maria to
go over this scope statement and get her agreement before proceeding
with the project plan and task assignments.

Publishing the Scope Management Plan

Change is inevitable. One thing you and I know for certain is that
changes are going to occur on your next project. Change isn’t something to
be dreaded, but it is something to be managed. The scope management plan
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helps the project manager do just that. This plan is an important supplemen-
tary document to the project plan as it describes how changes to the project
scope will be incorporated into the project. It also defines the process of how
to go about requesting a change.

The scope management plan should be written and distributed at roughly
the same time the scope statement is published. If you get the scope manage-
ment plan in the hands of the stakeholders early on, it will hopefully elimin-
ate questions about scope changes later in the project.

The purpose of the scope management plan, according to the Guide to the
PMBOK, is to analyze the reliability and stability of the project scope. In other
words, it examines the likelihood that scope change will occur (meaning
changes to goals, deliverables, or requirements). The plan answers the ques-
tions, “Are a lot of changes expected?” and “How dramatic will the changes
be?” This is determined by the complexity of the project you’re working on.
The example of the employee reception at the end of the last section probably
won’t have a lot of change because the project is small and the deliverables and
requirements are simple and very clear.

The Scope Management Change Process

According to the Guide to the PMBOK, the scope management change pro-
cess can be formal or informal. I would agree that for small, uncomplicated
projects with one or two stakeholders, an informal process will work well.
Large or complex projects should always have a scope management plan. In
either case, it’s been my experience whether the process is formal or infor-
mal, all change requests should be put in writing. Stakeholders and project
managers can sometimes have foggy memories. And what you think you said
might not be what the stakeholder heard and vice versa. Documenting the
change request eliminates these issues.

Hmm, have we talked about documentation?

All changes should be requested in writing on a formal change request
form, and the impact of the changes noted. Changes will usually impact one,
if not all, of the triple constraints. But for now, all we need to know is the kind
of change requested and have a high-level understanding of its impact on time,
cost, or quality. These changes should be logged and tracked throughout the
course of the project. Some changes will not be approved but might need to be
incorporated into the next product release or project. If you log and file these
change requests with the project information, they will help you define the
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requirements for the next project. In a later chapter, we’ll discuss the process
for change approval and communication of the change.

For the exam, remember that the scope management plan is a document
that identifies how project scope will be managed and how those changes
will be incorporated into the project. It assesses the probability of scope
changes, their frequency, and their impact. Formalizing this process for
large or complex projects is highly recommended.

Formulating the Scope Definition

N ow we’re getting to the meat of the project Planning process. We’ve
identified and documented all the project deliverables and requirements, and
we’re ready to further break these down into project work. In the Scope Def-
inition process, the project deliverables are broken down into smaller, man-
ageable components so that we can plan project tasks and activities. This
subdividing of deliverables into smaller components is the purpose of the
Scope Definition process. The Guide to the PMBOK calls this decomposi-
tion. We can take this one step further by breaking the smaller components
down even further into what the Guide to the PMBOK terms work pack-
ages. We’ll cover work packages in a later section.

This breaking-down process will accomplish several things for us, one of
which is improving estimates. It’s easier to estimate the costs, time, and resources
needed for individual work components than it is to estimate them for a whole
body of work or deliverable. Using smaller components also makes it easier to
assign performance measures and controls. These give us a baseline to compare
against throughout the project or phase. And finally, assigning resources and
responsibility for the components of work makes better sense as several
resources with different skills might be needed to complete one deliverable.
Breaking them down assures that assignment, and the responsibility for that
assignment, goes to the proper parties.

The Scope Definition process has five inputs that we’ve already covered
elsewhere. They are the scope statement, project constraints, assumptions,
other Planning process outputs, and historical information.

The tools and techniques of Scope Definition are the work breakdown
structure templates and decomposition. These tools work together to create
the work breakdown structure (WBS), which we’ll look at next.
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Creating the Work Breakdown Structure

H ave you ever mapped out a family tree? A work breakdown structure
is very similar to a family tree. It maps out the deliverables of the project with
subdeliverables and activities stemming from each major deliverable in a tree
format. The Guide to the PMBOK, pages 59 and 60, describes a WBS this
way: “A WBS is a deliverable-oriented grouping of project components that
organizes and defines the total scope of the project; work not included in the
WBS is outside the scope of the project.” Simply put, a WBS is a deliverables-
oriented hierarchy that defines the work of the project.

The WBS will be used throughout many of the remaining Planning pro-
cesses and is an important part of project planning. As you probably have
concluded, everything we’ve done so far builds on the previous step. The
project charter outlines the project goals and major deliverables. The scope
statement further refines these deliverables into an exhaustive list. Now, that
comprehensive list of deliverables is going to be used to build the framework
of the WBS.

The importance and accuracy of the work you’ve done up to this point
can’t be stressed enough. Your WBS will only be as accurate as your list of
deliverables. The deliverables will become the groupings that will form the
higher levels of the WBS from which activities will be derived.

The WBS should detail the full scope of work needed to complete the
project. This breakdown will smooth the way for estimating project cost and
time, scheduling resources, and determining quality controls later in the
Planning process. Project progress will be based on the estimates and mea-
surements assigned to the WBS segments. So again, accuracy and complete-
ness are required when composing your WBS.

Constructing the WBS

There is no “right” way to construct a WBS. In practice, the tree structure is
used quite often. (This structure also resembles an organization chart.) But
a WBS could be composed in outline form as well—the choice is yours. The
organization of the content in the WBS is consistent no matter which form
you use. Its content is defined by a series of levels. These levels are often in
sequential order, but they don’t have to be. The WBS defines the work that
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needs to be done. The sequential ordering of those tasks takes place in a later
step, although in practice, you’ll probably combine these steps. We’ll look at
the WBS content next.

Understanding the Various WBS Levels

Although the project manager is free to determine the number of levels in the
WBS based on the complexity of the project, the highest level of the WBS,
level one, is considered the project itself. This is followed by the deliverables,
which might be followed by more deliverables followed by activities and so
on. Each of these breakouts is called a level in the WBS with the project itself
as level one, the deliverables as level two, and so on. The easiest way to
describe this process is with an example. Let’s suppose you work for a soft-
ware company that publishes children’s games. You’re the project manager
for the new Billy Bob’s Bassoon game, which teaches children about music,
musical rhythm, and beginning sight reading. The first level of our WBS is
the project name; it appears at the top of the WBS, as shown in Figure 4.1.

The next level should describe the major deliverables for the project. In
our example, some of the deliverables might be requirements definition,
design specifications, and programming. This isn’t an exhaustive list of deliv-
erables; in practice, you would go on to place all of your major deliverables
into the WBS as level two content. For illustration purposes, we’ll just look
at a slice of the WBS for this project. Figure 4.1 shows the WBS with level one
and level two detail added.

FIGURE 4.1 WBSlevelsone and two

WBS Level 1 Billy Bob’s Bassoon
WBS Level 2 Requirements Design Program
Definition Specifications Modules

Level three content might be deliverables that are further broken out
from the major deliverables of level two, or it might be activities that con-
tribute to the deliverable. Our software example shows further deliverables
as level three content. See Figure 4.2 for an illustration of the WBS so far.
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FIGURE 4.2 \WRBS levelsone, two, and three

Requirements

Requirements

WBS Level 1 Billy Bob’s Bassoon
I I

WBS Level 2 | Requirements Design Program

Definition Specifications Modules
WBS Level 3

Software | | Hardware
Design Design
Game Software Code Testing

Requirements

Requirements

The goal here is to eventually break the work out to the point where
responsibility and accountability can be assigned to a specific person or team
of people for each unit of work. The higher levels of the WBS contain the
deliverables and use nouns as their descriptors. Reaching way back to my
grade school English, I recall that a noun is a person, place, or thing. In our
example, the deliverables in level two and three are described using nouns.
The activity level, level four in our example in Figure 4.3, is described using
verbs, or action words. Some of the verbs used in level four are define,
design, determine, etc. There are many more activities that would go with
these deliverables, but for the sake of illustration, we’ve listed just a few for
each deliverable to give you an idea of how the WBS is constructed.

You can see from our illustrations how a poor scope definition, or inade-
quate list of deliverables, will lead to a poorly constructed WBS. Not only
will this make the WBS look sickly, but the project itself will suffer and might
even succumb to the dreaded premature project demise. The final cost of the
project will be higher than estimated, and lots of rework (translate as late
nights and weekends) will be needed to account for the missing work not
listed on the WBS. You can construct a good WBS and maintain a healthy
project by taking the time to document all the deliverables during the Scope
Planning process.
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FIGURE 4.3 WBS levelsone, two, three, and four

WBS Level 1 Billy Bob’s Bassoon
I I
WBS Level 2 | Requirements Design Program
Definition Specifications Modules
WBS Level 3
Software | | Hardware
Design Design
Game Software Code Testing

Requirements

Requirements

\

Requirements

Requirements

WBS Level 4
" Define Determine Design  Design Design Design
Characters Language Screens Speakers  Module 1 Unit Test
Define Define Design  Design Program Design
Instruments Systems Use Case Module 1 System Test
Cases

Work breakdown structures can be constructed using WBS templates or
the WBS from a similar completed project. A bit earlier, we mentioned that
WBS templates are a tool and technique in the Scope Definition process.
While every project is unique, many companies repeat the same kind of
projects over and over. The deliverables are similar from project to project,
and they generally follow a consistent path. The WBS templates can be used
in a case like this as a tool to simplify the WBS process, saving the project
manager time.

We also mentioned that decomposition is a tool and technique of the
Scope Definition process. This is the breaking down of the deliverables into
smaller, manageable components, as our illustrations have shown.

Large, complex projects are often composed of several subprojects that
collectively make up the main project. The WBS for a project such as this
would show the subprojects as level two detail. These subprojects would
then list their major deliverables as level three content, perhaps more deliv-
erables as level four, and activities as level five and so on.
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Unique WBS Identifiers

Each element at each level of the WBS should be assigned a unique identi-
fier according to the Guide to the PMBOK. This unique identifier is typi-
cally a number, and it’s used to track the cost of the WBS element. These
numbers are usually associated with the corporation’s financial system
chart of accounts. Collectively, these numeric identifiers are known as the
code of accounts, also called a chart of accounts. The numbering scheme
for the requirements definition branch of the WBS might look something
like this:

10 Requirements Definition
10-1 Game Requirements
10-1-1 Define Characters
10-1-2 Define Instruments
10-2 Software Requirements
10-2-1 Determine Language
10-2-2 Define Systems

@ Real World Scenario
The Lincoln Street Office Building

Flagship International has just purchased a new building to house their
growing staff. They consider themselves very lucky to have won the bid on
the property located in a prime section of the downtown area. The building
is a historic building and is in need of some repairs and upgrades to make
it suitable for office space. Constructing the renovations will require special
handling and care as outlined in the Historical Society Building Revisions
Guide.

Alfredo Magginetti is the project manager assigned to the renovation
project. Alfredo has already gathered the deliverables for this project. In so
doing, he's discovered that he will not be able to manage all the work him-
self. He will need several subproject managers working on individual deliv-
erables all reporting to him. Alfredo calls a meeting with the other project
managers to deliver the WBS. Let’s eavesdrop on the meeting.
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“As you all know, we're planning to move into the Lincoln Street building
by November 1st. There is quite a bit of work to do between now and then,
and I'm enlisting each of you to manage a segment of this project. Take a
look at this WBS.”

A portion of the WBS Alfredo constructed looks like this:

Lincoln Street Building Renovation

1.0 Facility Safety
1.1 Sprinkler System
1.2 Elevators
1.3 Emergency Evacuation Plans
2.0 Asbestos Abatement
2.1 Inspection and Identification
2.2 Plans for Removal
3.0 Office Space
3.1 Building Floor Plans
3.2 Plans for Office Space Allocation
3.3 Plans for Break Room Facilities
3.4 Plans for Employee Workout Room

Alfredo continues, “I’'m going to manage the Facility Safety project. Adrian,
I'd like you to take the Asbestos Abatement project, and Orlando, you're
responsible for the Office Space project.”

“Alfredo,” Adrian says. “Asbestos abatement is going to take contractors
and specialized equipment. We don’t have staff to do these tasks.”

“l understand. You'll need to take charge of securing the contractor to
handle this. You’'re responsibility will be to manage the contractor and
keep them on schedule,” Alfredo answers.
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Orlando reminds Alfredo that he's missed a deliverable on the WBS. “Part
of the Office Space project needs to include the network communications
and telecommunications equipment rooms. | don’t see that on here.”

“Good point, Orlando,” Alfredo says. “The level three and four elements of
this WBS are not complete. Each of you has been assigned to the subproject
level, or level two. Your first assignment is to meet back here in 2 weeks
with your WBS broken down to the activity level for each of your projects.
AndI'd like to see some ideas about the staff assignments you’d make at the
activity level and how long you think these activities will take. We'll refine
those after we meet next.”

Defining Work Packages

As mentioned, the project manager is free to determine the number of levels in
the WBS based on the complexity of the project. You need to include enough
levels to accurately estimate project time and costs but not so many levels that
it’s difficult to distinguish between the activities. Regardless of the number of
levels in a WBS, the lowest level in a WBS is called a work package.

Work packages are the tasks that can be easily assigned to one person, or
team of people, with clear accountability and responsibility for completing
the assignment. Assignments are easily made at the work package level; how-
ever, assignments can be made at any level in the WBS as in the Historical
Building scenario. The work package level is where time estimates, cost esti-
mates, and resource estimates are determined.

Including Activities

There is some controversy among project managers over whether activities
should be listed on the WBS. There isn’t a rule in the Guide to the PMBOK
regarding this; it’s up to the project manager to determine how far to break
the deliverables down and whether to include activities. In practice, I often
include activities on my work breakdown structure as it facilitates other
Planning processes later on. In this case, the activities are the work package
level. However, you should realize that large, complex projects will not
likely list activities on the WBS. Large projects made up of a series of
smaller subprojects will likely break the project down to a work package
level. In this case, the work package is a collection of related tasks. The
work packages can then be assigned to individual managers who will in
turn break them down into activities during the Activity Definition process
later in the Planning process.
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This may seem self-evident, but work elements not shown on the WBS are
not included in the project. The same holds true for the scope statement—if
the deliverable isn’t noted there, it isn’t part of the project.

The Guide to the PMBOK mentions a WBS dictionary. This contains a
description of the work package level and details regarding the activities within
the work package. Information such as costs, budgets, resource assignments,
and activity descriptions would be found in the WBS dictionary.

Noting Milestones

There’s one last thing I should mention regarding the WBS. Some project
managers choose to note milestones on their WBS. A milestone is a major
accomplishment in a project. The completion of a deliverable could be a
milestone, for example. Milestones are like checkpoints along the way in the
project to help determine progress. In most cases, the higher levels of the
WBS can be flagged as milestones. The higher levels indicate major accom-
plishments on the project. For example, Asbestos Abatement in the “Lincoln
Street Building Renovation” example is a major accomplishment that could
be considered a milestone. The project would not be considered successful or
complete if this milestone was not met. Sometimes critical activities can be
flagged as milestones as well. We’ll talk more about milestones in a later
chapter.

Scope Statement Updates

Many times, you’ll find when you’re creating the WBS that deliverables
might need further definition or refining. As you work through the decom-
position process, you might discover new deliverables that weren’t thought
of during the Scope Planning process. These changes should be reflected in
the scope statement. Scope statement updates are the output of the Scope
Definition process that allow you to do just that.

Communicating with Stakeholders

We’ve talked a good deal about documentation so far, and this topic
will continue to come up throughout the remainder of the book. Documen-
tation is only one side of the equation though—communication is the other.
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You need to know who gets what information and when. The Communica-
tions Planning process determines the communication needs of the stake-
holders. The communications management plan, which is the only output of
this process, documents the types of information needs the stakeholders
have, when the information should be distributed, and how the information
will be delivered.

The type of information you will typically communicate includes status
reports, status review meetings, scope statements and scope statement updates,
project baseline information, performance measures, project acceptance, and so
on. We’ll cover all of these topics in the remaining chapters of this book. What’s
important to know now is that the information needs of the stakeholders should
be determined early on in the Planning process so that as you develop more man-
agement plans, risk assessments, and so on, you know who gets what informa-
tion and how it should be delivered.

The information that will be shared with stakeholders and the distribu-
tion methods are based on the needs of the stakeholders, the project com-
plexity, and the organizational policies. Some communications may be
informal—a chat by the watercooler, for instance—while other communica-
tions are written and a copy is filed with the project files.

The communications management plan documents how to collect, store,
file, and make corrections or updates to previously published material. It
also discusses the timing of the communication. The communications man-
agement plan describes how stakeholders can access project information
between published dates as well. You might consider setting up an intranet
site for your project and posting the appropriate project documentation
there for the stakeholders to access anytime they wish.

We will discuss communication methods in more depth in Chapter 8.

Project Case Study: New Kitchen Heaven Retail Store

You're just finishing your phone conversation with Jill and see Dirk headed
toward your office. The realtor has found a great location, and you and Jill
have set up a time to take a tour later this week.

Dirk walks in, crosses his arms over his chest, and stands next to your desk
with an “I’'m here for answers” look. “Thought I'd drop by and see if you
have signed a lease and gotten Jake started on that build-out yet.”

“| just got off the phone with Jill,” you reply. “We set up a time to tour a
location the end of this week.”
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“What's been the holdup?” Dirk asks. “l thought we’d be ready to start the
build-out about now.”

“I've been working on the project plans.”

“Project plans,” Dirk interrupts. “We already have a plan. That charter thing
you drew up last week spelled things out pretty clearly.”

“The charter was the project kick-off, and | agree it did include all the deliv-
erables. However, it's not detailed enough to start mapping out the project
plans. | wrote a scope statement that further details the project deliver-
ables and other project information. I've already forwarded that to you.
I've also drawn up a work breakdown structure with all the deliverables
shown in a tree structure that I'd like to go over with you before showing
it to the project team.”

“We aren’t building trees, we're building a new store. | don’t understand
why you're wasting all this time planning. We all know what the goals are.”

“Dirk,” you reply. “If we put the right amount of effort and time into the
planning stage, the execution stage should go pretty smoothly. Planning is
probably one of the most important things we can do on this project. If we
don’t plan correctly, we might miss something very important that could
delay the store opening. That date is pretty firm, | thought.”

“Yes the date is firm. But | don’t see how we could miss anything. You and
| have met several times, and | know you’ve met with Jill and Jake. They're
the other key players on this.”

“You're right, | have met with Jill and Jake. And that’s a perfect example of
why we need to plan. When | met with Jill, she told me how all the store’s
data is communicated via a satellite network connection on a nightly basis.
That means we need to involve the IT group.” You glance down at your
notes. “Ricardo Ramirez heads up IT. | spoke with him last week about his
deliverables, and I've included his group as a subproject on the work break-
down structure.”

“Oh,” Dirk replies. “l forgot about IT. You're right, that’s an important part
of the project, and we can’t leave them out. Okay, I'm beginning to see why
you're taking planning seriously. Let’s have a look at this work breakdown
structure.”
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You hand Dirk a copy of the WBS. A partial version is shown here.

Kitchen Heaven

Retail Store
| IT Equipment | | Store Build-Outl | Retail Products | | Grand Opening |
Purchase Contract Sign Refreshments
Hardware Lease Chef’s
Install Storefront Gourmet Dem
Hardware Products emos
Test Storage Cookware
Hardware Room Line

Project Case Study Checklist

Interviewed project stakeholders and business process owners for further
definition of deliverables

Created project scope statement, which includes:
» Project justification—the business need.
* Project product—the product description.
* Project deliverables—clear and concise deliverables.

* Project objectives—including constraints. Objectives are specific,
measurable, and timely.

Decomposed deliverables into a WBS

WABS includes:
= Level one is the project.
» Level two is subprojects or deliverables.
= Level three is deliverables or activities.
= Remaining levels are activities.

= Last level of WBS is the work package level where time and cost esti-
mates can be defined in the next process.
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This chapter started us on the road to project Planning via the Scope
Planning process and the Scope Definition process. Scope Planning is where
we produced the scope statement, which describes the project goals, deliver-
ables, and requirements. The scope statement forms the baseline we’ll use to
weigh future project decisions. The scope statement must contain an exhaus-
tive list of project deliverables that will be used in future Planning processes.
Measurement criteria agreed upon by the stakeholders and project manager
are associated with these deliverables and documented in the scope state-
ment to track project progress.

The deliverables, requirements, and measurement criteria should be
spelled out clearly and concisely in the scope statement to avoid any mis-
understandings later in the project. Formal acceptance of the scope state-
ment is required by the stakeholders and project manager. Acceptance is
usually accompanied by sign-offs on the document indicating that it has
been read and the signing party agrees with the deliverables and require-
ments of the project.

The purpose of the scope management plan is to analyze the reliability
and stability of the project scope. The scope management plan documents
the process to manage project scope and changes to the scope.

The Scope Definition process is concerned with decomposition and the
production of a work breakdown structure. Decomposition is breaking
down deliverables into manageable pieces of work, which might be further
broken down into activities.

A work breakdown structure (WBS) is a deliverables-oriented group of
project essentials. The highest levels of the WBS are described using nouns,
and the lowest levels are described with verbs. Each element in the WBS has
its own set of objectives and deliverables that must be met in order to fulfill
the deliverables of the next highest level, and ultimately the project itself. In
this way, the WBS validates the completeness of the work.

The lowest level of the WBS is known as work packages. This breakdown
allows the project manager to determine cost estimates, time estimates,
resource assignments, and quality controls.
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Exam Essentials

Be able to name the Scope Planning outputs. The scope statement,
supporting detail, and scope management plan.

Understand the purpose of the scope statement. The scope statement
serves as a baseline for future project decisions. The project objectives and
deliverables and their quantifiable measurements are documented in the
scope statement and are used by the project manager and the stakeholders
to determine if the project was completed successfully.

Be able to name the Scope Definition tools and techniques and outputs.
The tools and techniques from Scope Definition are decomposition and
WBS templates. Decomposition is breaking the deliverables down into
workable, manageable units of work. The outputs are the work break-
down structure and scope statement updates.

Be able to describe the purpose of the scope management plan. The
scope management plan describes how scope changes will be handled dur-
ing the project and how to request changes. It details how likely it is that
scope changes will occur, their frequency, and their impact.

Be able to define a WBS and its components. The WBS is a deliverables-
oriented hierarchy. It uses the deliverables from the scope statement or sim-
ilar documents and decomposes them into logical, manageable units of
work. Level one is the project level, level two is the major deliverable level
or subproject level, and so on. The lowest level of any WBS is called a work
package.

Be able to describe the purpose of the communications management
plan. The communications management plan determines the communi-
cation needs of the stakeholders. It documents what information will be
distributed, how it will be distributed, to whom, and the timing of the dis-
tribution. It also documents how to collect, store, file, and make correc-
tions to previously published material.
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Key Terms

Before you take the exam, be certain you are familiar with the follow-
ing terms:

code of accounts Scope Planning

communications management plan  scope statement

Communications Planning supporting detail
decomposition work breakdown structure (WBS)
Scope Definition work package

scope management plan
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Review Questions

1. You are a project manager for Laredo Pioneer’s Traveling Rodeo
Show. You’re heading up a project to promote a new line of souvenirs
to be sold at the shows. You need to gather the inputs to write the
scope statement. You gather which of the following?

A.

Project charter, product description, assumptions, and constraints

. Project charter, product analysis, and cost benefit analysis

B
C.
D

Product description, product analysis, and project charter

. Product description, assumptions, constraints, and product analysis

2. You are a project manager for Laredo Pioneer’s Traveling Rodeo
Show. You’re heading up a project to promote a new line of souvenirs
to be sold at the shows. You’re ready to write the scope statement, and
you know it should contain which of the following?

A.

Project justification, benefit/cost analysis, project deliverables, and
product analysis

B. Product analysis, project product, and project deliverables

C. Project justification, project product, project deliverables, and

project objectives

. Product analysis, project deliverables, benefit/cost analysis, and

project objectives

3. Which of the following is true regarding the scope statement?

A.
B.

It describes how to make changes to project scope.

It describes project deliverables and serves as a baseline for future
project decisions.

It assesses the stability of the project scope and is a baseline for
future project decisions.

It assesses the reliability of the project scope and describes the
frequency of changes and their impacts.
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4. You are a project manager for an agricultural supply company. You
have just completed and obtained sign-off on the scope statement for
your new Natural Bug Busters project. A key stakeholder has informed
you that a deliverable is missing from the scope statement. This deliver-
able is a critical success factor. You should do which of the following?

A.

Inform the stakeholder that work not stated in the scope statement
is excluded from the project.

B. Modify the scope statement to reflect the new deliverable.

Inform the stakeholder that this deliverable can be included in the
next project since sign-off has already been obtained.

. Modify the scope statement after an approved change request has

been received from the stakeholder.

5. You are a project manager responsible for the construction of a new
office complex. You are taking over for a project manager who recently
left the company. The prior project manager completed the project
charter and the scope statement for this project. In your interviews with
some key stakeholders, you conclude that the scope statement was
poorly constructed. You know all of the following are true except:

A.

It will be difficult to assess future project decisions from this scope
statement.

It will be difficult to decompose the deliverables from this scope
statement.

It will be difficult to assess cost and time estimates from this scope
statement.

. It will be difficult to create an accurate WBS from this scope

statement.
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6. You are a project manager responsible for the construction of a new
office complex. You are taking over for a project manager who recently
left the company. The prior project manager completed the scope state-
ment and scope management plan for this project. In your interviews
with some key stakeholders, you conclude which of the following?

A.

They understand that the scope statement assesses the stability of
the project scope and outlines how to incorporate scope changes
into the project.

They understand that the scope management plan assesses the sta-
bility of the project scope and outlines how to incorporate scope
changes into the project.

They understand that the scope management plan is deliverables
oriented and cost estimates can be easily derived it.

They understand that the scope statement is deliverables oriented
and cost estimates can be easily derived from it.

7. All of the following are true about decomposition except:

A.

B.
C.
D.

It’s an output of the Scope Definition process.
It’s a tool and technique of the Scope Definition process.
It is used to create a WBS.

It subdivides the major deliverables into smaller components.

8. Your company has asked you to be the project manager for the product
introduction of their new DeskTop Rock media system. You recently
published a document that establishes the scope baseline. Which of the
following is true?

A.

This is the scope statement, which is an output of the Scope Plan-
ning process.

This is the scope statement, which is an output of the Scope Defini-
tion process.

This is the scope statement, which is a tool and technique of the
Scope Definition process.

This is the scope management plan, which is an output of the
Scope Definition process.
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9. What are the outputs of the Scope Planning process?
A. Product analysis, scope statement, and scope management plan
B. Scope statement, scope management plan, and WBS
C. Scope statement, supporting detail, and WBS
D. Scope statement, supporting detail, and scope management plan
10. Your company has asked you to be the project manager for the product
introduction of their new DeskTop Rock media system. You recently

published the scope statement and the supporting detail. The support-
ing detail contains all of the following except:

A. Constraints
B. Other project information not noted in the scope statement
C. Code of accounts
D. Assumptions

11. You are a project manager for Giraffe Enterprises. You’ve recently
taken over for a project manager who lied about his PMI certification
and was subsequently fired. Unfortunately, he did a poor job of Scope

Definition. You know if you don’t correct this, one of the following
could happen:

A. The stakeholders will require overtime from the project team to
keep the project on schedule.

B. The WBS will adversely affect the deliverable breakdowns, and
costs will increase.

C. The scope management plan will require changes.

D. The project costs could increase, there might be rework, and
schedule delays may result.
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12. Scope definition is necessary for all of the following reasons except:

13.

14.

A.

B.
C.
D.

To subdivide project deliverables into smaller components
To assess the stability of the project scope
To facilitate time and cost estimates

To facilitate responsibility and assignment

You are working on a project that is similar in scope to a project per-
formed last year by your company. You might consider which of the
following?

A.
B.

Using the previous project’s alternatives identification as a template

Reusing the previous project’s benefit/cost analysis as justification
for this project

C. Using the previous project’s WBS as a template

D. Reusing the previous project’s product description when writing

the scope statement

Your company, Kick That Ball Sports, has appointed you project
manager for their new Cricket product line introduction. This is a
national effort, and all the retail stores across the country need to have
the new products on the shelves before the media advertising blitz
begins. The product line involves three new products, some with mul-
tiple deliverables. You are ready to create the WBS. Which of the fol-
lowing is true?

A.

The WBS should include the three new products and the advertis-
ing campaign as level two deliverables.

The WBS should include the three new products as level two
deliverables.

The WBS should include the three new products as level two deliv-
erables and the advertising campaign as a level three deliverable.

The WBS should include the three new products and the advertis-
ing campaign as level three deliverables.
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15. Your company, Kick That Ball Sports, has appointed you project
manager for their new Cricket product line introduction. This is a
national effort, and all the retail stores across the country need to have
the new products on the shelves before the media advertising blitz
begins. The product line involves three new products, some with mul-
tiple deliverables. The Scope Definition process is now complete.
Which of the following is true?

A.

The WBS template, an output of the Scope Definition process, was
used from the previous project to create the WBS for this project.
The WBS encompasses the major deliverables for the project.

The WBS template from the previous project, an output from the
Scope Planning process, was used to create the WBS for this project.
The WBS encompasses the major deliverables for the project.

The WBS, an output of the Scope Planning process, has been cre-
ated, and it encompasses the full scope of work for the project.

. The WBS, an output of the Scope Definition process, has been cre-

ated, and it encompasses the full scope of work for the project.

16. All of the following are true regarding the WBS except:

A.

It is a deliverables-oriented grouping of project deliverables and
elements.

B. Itdefines and organizes the work of the project in a hierarchical form.

It provides a framework for the work of the project, and work not
shown on the WBS is not included in the project.

. It defines all the deliverables of the project, but the activities level

should not be listed on the WBS.
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17.

18.

You are the project manager for Lucky Stars nightclubs. They specialize
in live country and western band performances. Your newest project
is in the Planning process. You’ve published the scope statement and
scope management plan. The document that describes who will receive
copies of this information as well as future project information, how it
should be distributed, and how the information should be stored and
filed is which of the following?

A. Scope management plan
B. Communications management plan
C. Information distribution plan

D. Project charter

You are the project manager for Lucky Stars nightclubs. They special-
ize in live country and western band performances. Your newest
project is in the Planning process. You are working on the WBS. The
finance manager has given you a numbering system to assign to the
WBS. Which of the following is true?

A. The numbering system is a unique identifier known as the code of
accounts, which is used to track the costs of the WBS elements.

B. The numbering system is a unique identifier known as the WBS
dictionary, which is used to track the descriptions of individual
work elements.

C. The numbering system is a unique identifier known as the code of
accounts, which is used to track time and resource assignments for
individual work elements.

D. The numbering system is a unique identifier known as the WBS
dictionary, which is used to assign quality control codes to the
individual work elements.
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You’ve constructed the WBS for your recent project. Level two assign-
ments have been made, and you’ve requested that the subproject man-
agers report back to you in 3 weeks with each of their individual WBSs
constructed. All of the following are true except:

A. The work package level facilitates resource assignments.
B. The work package level is the lowest level in the WBS.
C. The work package level defines the agreed-upon deliverables.

D. The work package level facilitates cost and time estimates.

The grouping of project elements by deliverables is known as what?
A. The code of accounts

B. The work package

C. The work breakdown structure

D. The work breakdown dictionary
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Answers to Review Questions

1.

10.

A. The inputs of the Scope Planning process are product description,
project charter, constraints, and assumptions.

C. The scope statement includes all of the following: project justifica-
tion, project product, project deliverables, and project objectives
according to the Guide to the PMBOK.

B. The scope statement describes the project deliverables, requirements,
and objectives. It serves as a baseline for future project decisions.

D. The scope statement will change throughout the project as change
requests are received and approved. Project managers must be certain
to seek out all deliverables before publishing the scope statement to
prevent situations like this.

C. Cost estimates, time estimates, and quality controls are derived
from the WBS in the Scope Definition process, not from the scope
statement, which is an output of the Scope Planning process.

B. The scope management plan assesses the stability and reliability
of the project scope and addresses how frequently scope changes will
occur and what their impacts might be. The scope management plan
outlines the method for requesting changes to the project scope and
for incorporating those changes into the project.

. A. Decomposition subdivides the major deliverables into smaller com-

ponents. It is a tool and technique of Scope Definition, along with
WBS templates, and this process is used to create a WBS.

A. The scope statement establishes the baseline for the project. The
scope statement is an output of the Scope Planning process.

D. The outputs of the Scope Planning process are the scope statement,
supporting detail, and the scope management plan.

C. The code of accounts is assigned to the elements in the WBS.
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D. Selection A might seem like a correct answer, but selection D is a
more correct answer. We don’t have enough information to determine
if stakeholders will require overtime. We do know that poor Scope
Definition leads to cost increases, rework, schedule delays, and poor
morale.

B. The scope management plan assesses the stability of the project
scope.

C. WBSs from previous projects can be used as templates on projects
that are producing similar products or services. Some companies write
WBS templates to be used for projects of similar scope.

A. Level one of the WBS is the project itself. There are three new prod-
ucts plus the advertising campaign. Each of these is a subproject under
level one.

D. The WBS details the entire scope of the project and includes all
deliverables. It is an output of the Scope Definition process.

D. Itis up to the project manager to determine how many levels to detail
on the WBS. Small projects can easily show activities on the WBS.

B. The communications management plan documents what informa-
tion will be distributed, how it will be distributed, to whom, and the
timing of the distribution. It also documents how to collect, store, file,
and make corrections to previously published material.

A. Each element in the WBS is assigned a unique identifier. These are
collectively known as the code of accounts. Typically, these codes
are associated with a corporate chart of accounts and are used to
track the costs of the individual work elements in the WBS.

C. The work package level is the lowest level in the WBS and facili-
tates resource assignment and cost and time estimates. The agreed-

upon deliverables in selection C would be higher levels in the WBS.

C. The WBS is the deliverables-oriented hierarchy of project work.
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Estimating

PMP EXAM CONTENT FROM THE PROJECT
PLANNING PERFORMANCE DOMAIN COVERED
IN THIS CHAPTER:

v' 3. Develop Resource Management Plan.

v' 4. Refine Time and Cost Estimates.
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old on to your hats! We’re going to cover a lot of material in
this chapter, but it will go fast, I promise. We’ll start out with a section on
Resource Planning, Organizational Planning, and Staff Acquisition. These
particular processes don’t get heavy coverage on the exam, so we’ll just touch
on the important points for each of these topics. Be sure to study the inputs,
tools and techniques, and outputs for each of these processes so you under-
stand which ones go with which process. We won’t be able to go into much
depth on the inputs and outputs, but we’ll note the ones that are potential
exam questions. Many of them are self explanatory.

We’ll spend the majority of our time in this chapter looking at the time
and cost estimating techniques. You’ll find several exam questions on these
areas, so spend some time understanding and memorizing the tools and tech-
niques in all of these processes.

Developing a Resource Management Plan

All projects require resources, from the smallest to the largest.
Resources in this case does not mean just people; it means all the physical
resources required to complete the project. This includes people, equipment,
supplies, materials, software, hardware—and the list goes on depending on
the project you’re working on. Resource Planning is the process of determin-
ing what physical resources are needed, and in what quantity, to perform
project activities.

Developing a resource management plan encompasses several processes
including Resource Planning, Organizational Planning, Staff Acquisition,
Solicitation Planning, and Procurement Planning. The combined outputs
from these processes will comprise your resource management plan. We’ll
cover Solicitation Planning and Procurement Planning in the next chapter.
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Resource Inputs

The Resource Planning process has several inputs you are already familiar
with, one of which is the WBS. Three inputs are new to this process; they are
the resource pool description, organizational policies, and activity duration
estimates.

The resource pool description lists the types of resources that might be
needed for the project. For example, if you are working on a project that
requires the use of specialized equipment during the course of the project,
the resource pool description should contain the details concerning this
resource, and the specific knowledge or skills needed to use the equipment.
The same is true for human resources. Suppose you need an expert in ther-
modynamics in one or several phases of your project. The resource pool
description should list this specific resource requirement. List all the mate-
rials, equipment, skills, or special talents you might need during any part
of your project in this document.

Organizational policies regarding materials purchases, hiring processes,
leases, vendor relationships, and so on should be taken into consideration
when performing Resource Planning. Don’t confuse this input with the Orga-
nizational Planning process, which we’ll discuss in the next section. Organiza-
tional policies in this case are merely how the company handles obtaining
supplies and resources. Are there policies and procedures in place that should
be followed? If so, you should take note of the procedures and adhere to them
when ordering supplies, hiring staff, and so on.

Activity duration estimates are an estimate of the number of work periods
needed to complete the activities listed on the WBS. They are an output of the
Activity Duration Estimating process. We’ll cover this process in more detail
a little later in this chapter.

Documenting Resource Requirements

The resource pool description and organizational policies, along with the
other inputs and tools and techniques in this process, will be used to produce
the resource requirements output. The resource requirements document is a
detailed description of the kinds of resources needed for the project and the
quantity needed of each resource. Resource needs and resource quantity
should be listed for each element in the WBS.

Staffing requirements are a subset of resource requirements. Remember
that the resource requirements document details for all the resources required
for the project, not just staffing resources. The staffing requirements list should
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identify the kinds of skills required and the individuals or groups who might
provide these skills to the project. The staffing requirements list should also
document the time frames during the project when these skills will be needed.
For example, the thermodynamics expert might be needed only during the
design phase, so be certain to note where and when on the WBS this expert is
needed.

A strange thing happens here. Resource requirements become an input to
other Planning processes. But so do staffing requirements, which are a subset
of resource requirements. This is the only process where an output is split
into two pieces and each piece becomes an input to other processes.

Developing an Organizational Plan

The Organizational Planning process focuses on the human resources
aspect of project planning. Its purpose is to document the roles and respon-
sibilities of individuals or groups for various project elements and then doc-
ument the reporting relationships for each. Communications Planning goes
hand in hand with Organizational Planning as the organizational structure
will affect the way communications are carried out among project partici-
pants and the project interfaces.

Organizational Planning has three inputs: project interfaces, staffing
requirements, and constraints. We covered staffing requirements in the last
section and don’t need to add anything here. Constraints were covered in
previous chapters, but there is some new information to introduce after we
define project interfaces.

Project Interfaces

The Guide to the PMBOK identifies three categories of project interfaces:
organizational interfaces, technical interfaces, and interpersonal interfaces.
Each of these defines the type of reporting relationships that exist among the
different categories.

Organizational interfaces deal with the types of reporting relationships
that exist within an organization’s structure be it functional, matrix, or pro-
jectized. The reporting relationships in the organization might be formal or
informal, and as the project manager, you should take these into consider-
ation when outlining the project plan.
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The same is true for technical interfaces, which deal with the reporting
relationships that exist within the technical areas of an organization. You
should consider the technical interfaces both within the project itself and
between the project process groups during hand-off.

Interpersonal interfaces deal with the relationships that exist among
project team members and among other project participants. All projects fall
into the interpersonal interfaces and organizational interfaces categories.
Whether technical interfaces affect the project depends on the project itself.

The project manager should be aware of these project interfaces and, for
purposes of the exam, remember that organizational interfaces are the most
difficult project interfaces to deal with.

Constraints

This topic seems to come up a lot, so you probably remember that constraints
are things that limit the options available to the project team. These typically
involve time, costs, or quality. However, there are a few new constraints
regarding project team organizations highlighted in the Guide to the PMBOK
that you should know.

Organizational Structures

Organizational structures can be a constraint. For example, a strong matrix
structure provides the project manager with much more authority and power
than the weak matrix structure.

Collective Bargaining Agreements

Collective bargaining agreements with unions and contractual obligations
with other organized employee associations or groups may require special-
ized reporting relationships and are considered constraints.

Team Preferences

Preferences of the project management team might be a constraint. Success
with certain organizational structures in the past might lead team members
to prefer one type of team or organizational structure over another.

Staffing Assignments

The organization of the project team will likely be influenced by the skills
and knowledge of the project team members who will serve on the team.
This constraint is called expected staff assignments.
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The outputs of this process are concerned with identifying resources, doc-
umenting their responsibilities, and determining when and how they come
on and off the project. You’ll need to consider the project interfaces and con-
straints we talked about when determining project roles and reporting rela-
tionships. As an example, collective bargaining agreements might require
you to set up your reporting relationships a specific way, and individual
assignments will be made based on the skills of the project team members.

Assigning Resources

The tools and techniques of Organizational Planning are used to help pro-
duce the following outputs: roles and responsibility assignment, staffing
management plan, organization chart, and supporting detail. We’ll look at
each of these next.

Roles and Responsibility Assignment

TABLE 5.1

Project roles in this context refer to the project manager, project team mem-
bers, and stakeholders. The roles and responsibilities for this process are tied
to the project scope and WBS. Many times a project manger will use a
Responsibility Assignment Matrix (RAM) to graphically display this infor-
mation. A RAM is usually depicted as a chart with resource names listed in
each row (for example, programmers, testers, trainers, etc.) and WBS ele-
ments as the columns with indicators in the intersections where the resources
are needed. However, the level of detail is up to you. One RAM might be
developed for the level two WBS elements on a complex project with more
RAMs subsequently produced for the additional WBS levels. Or a RAM
might be constructed with level three elements only. Table 5.1 shows a
sample RAM for a software development team.

Sample RAM
Activity A Activity B Activity C
Programmers X X
Testers X X
Trainers X X
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Staffing Management Plan

This plan documents how and when people resources are introduced to the
project and later released. Again, the level and amount of detail contained in
this plan are up to you. Note that many staffing management plans make use
of a resource histogram. This is usually drawn in chart form with project
time along the horizontal axis and hours needed along the vertical axis. The
example histogram below shows the hours needed for an asphalt crew on a
construction project.

Resource Histogram for Asphalt Crew

235

Staff Hours

Jan Feb Mar April

Organization Chart

The organization chart is just like the org charts you’ve seen dozens of times
before. It shows the reporting relationships of the project members. An orga-
nizational breakdown structure (OBS) relates WBS elements, usually the
work package level for very large projects, to the organizational unit that’s
responsible for completing the work.

Supporting Detail

Information that further describes the organization and impacts to the orga-
nizational units due to work requests is considered supporting detail. Job
descriptions and training needs are other examples of information gathered
for this output.

This process ensures roles and responsibilities are clearly outlined and
that reporting structures are documented and communicated to all project
participants. This process is completed early on in project Planning and
should be reviewed regularly throughout the project to assure accuracy and
document changes that are needed as project circumstances change.
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Acquiring Staff

The Staff Acquisition process involves attaining and assigning human
resources to the project. Project staff may come from inside the company or
outside the company in the form of full-time employees hired specifically for
the project, or as contract help. In any case, it’s your job as project manager
to ensure that resources are available and skilled in the project activities
they’re assigned to.

The Staff Acquisition process inputs are as follows: the staffing manage-
ment plan that was produced as an output to Organizational Planning, staff-
ing pool description, and recruitment practices. Recruitment practices are a
matter of making certain you consult any organizational procedures or pol-
icies currently in place when hiring staff.

Staffing Pool Description

Some project activities may require special skills or knowledge in order to be
completed. The staffing pool description involves taking this information
into account as well as personal interests, characteristics, and availability of
potential team members before making assignments. For example, you will
want to consider previous experience of the staff member you’re thinking of
assigning to a specific activity. Have they performed this function before? Do
they have the experience necessary for the level of complexity this project
activity calls for?

Personal interests and personal characteristics play a big role as well. If
the person you’re thinking of just isn’t interested in the project, they aren’t
likely to perform at their best. If you can, think about assigning someone
else in a case like this. Unfortunately, some people just don’t play well with
others. When you’re assigning staff, if at all possible, don’t put the only
two people in the whole company who can’t get along together on the same
project. If the staff member you need has a skill no one else has or they can
perform a function like no one else can, you might not have a choice. In this
case, you’ll have to employ other techniques to keep the team cohesive and
working well together despite the not-so-friendly characteristics of the vital
team member.

One final consideration: Check on the availability of key team members.
If the team member you must have for the activity scheduled in February is
on her honeymoon, you probably aren’t going to win the toss.
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Negotiating for Team Members

Negotiation, preassignment, and procurement are tools and techniques of
the Staff Acquisition process. As the project manager, you will use the nego-
tiation technique quite a lot. You’ll have to negotiate with functional man-
agers and other organizational department managers for resources for your
project and for the timing of those resources.

Preassignment happens when the project is put out for bid and spe-
cific team members are promised as part of the proposal, or when inter-
nal project team members are promised and assigned as a condition of
the project. This should be spelled out in the project charter in this case.
Procurement is the process of hiring individuals or teams of people for
certain project activities either as full-time employees or as contract help
during the course of the project or project phase.

Assigning Project Staff

After determining the staffing pool description, reviewing recruitment prac-
tices, and negotiating for staff, project team members are assigned to project
activities, and a project team directory is published listing the names of all
project team members and stakeholders. The resulting outputs of the Staff
Acquisition process are as follows: assignment of project staff and project
team directory.

Now that we know what the project activities are and what resources are
needed to perform these activities, we’ll need to perform time and cost esti-
mates for these activities. We’re working toward the development of the
project schedule where we determine actual start and stop dates for activi-
ties, but we have several processes to complete before we get there.

@ Real World Scenario
The Only Candidate

“Hey, did you hear?” your friend Story asks. “Roger has been assigned to
the project team.”

“Over my dead body,” you reply as you push away from your computer
screen. You head straight for the project manager’s office and don’t wait for
a response from Story.
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Ann seats the phone into the cradle just as you walk through the door. For-
tunately for you, Ann’s door is always open and she welcomes drop-ins.

“Seems like something is on your mind,” Ann says. “What can | help with?”

“Story just told me that Roger has been assigned to the project team. | can’t
work with Roger. He’s arrogant and doesn’t respect anyone’s work but his
own. He belittles me in front of others, and | don’t deserve that. | write good
code, and | don’t need Roger looking over my shoulder. | want to be on this
team, but not if Roger is part of it.”

Ann thinks for a minute and replies, “l want you to have the opportunity to
work on this project; it's a great opportunity for you. But there isn’t anyone
else who can work on the analysis phase of this project except Roger. He's
the only one left who has a solid understanding of the mainframe legacy
code. Unfortunately, those old programs were never documented well, and
they've evolved over the years into programs on top of programs. Without
Roger’s expertise of the existing system, we'd blow the budget and time
estimates already established for this project. What would you say to a
meeting with you and Roger and me to talk about these issues and see if we
can’t work this out?”

Time Estimating Techniques

Estimating the duration of project activities involves identifying the
activities and sequencing them in the correct order. Then, time estimates are
assigned as baseline measurements and used to track project activities to
ensure the project is completed on time.

Keep in mind that for purposes of the exam, Activity Definition, Activity
Sequencing, Activity Duration Estimating, and Schedule Development are
separate processes each with inputs, tools and techniques, and outputs. In
practice, especially for small- to medium-sized projects, these processes are
condensed into one function or step. We’ll take a look at each of the activity-
related processes now, and we’ll cover Schedule Development in Chapter 7.

Understanding the Activity Definition Process

The Activity Definition process is a further breakdown of the work package
elements of the WBS. This step is necessary when you are working with large
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projects where the original WBS goes to only level two or level three ele-
ments. At this point, level two or three is then assigned to subproject man-
agers to further break down and identify individual activities. In practice,
many times Activity Definition might be accomplished during the construc-
tion of the WBS, and the activities themselves are the work package level.

This process produces an output called an activity list, which is an exten-
sion of the WBS. The activity list should contain all the activities of the
project with a description of each activity so that team members understand
what the work is and how it is to be completed. Once the activity list is com-
pleted, the WBS might need to be updated. This is the second output in this
process.

The exam may have a question or two regarding the activity list. All of the
other inputs and tools and techniques in Activity Definition have been cov-
ered in previous chapters.

Understanding the Activity Sequencing Process

We’ve identified the activities and now need to sequence them in a logical
order and find out if dependencies exist among the activities. Here’s a classic
example. Let’s say you’re going to paint your house, but unfortunately, it’s
fallen into a little disrepair. The old paint is peeling and chipping and will
need to be scraped before a coat of primer can be sprayed on the house. After
the primer dries, then the painting can commence. In this example, the
primer activity depends on the scraping. You can’t—okay, you shouldn’t—
prime the house before scraping off the peeling paint. The painting activity
depends on the primer activity in the same way. You really shouldn’t start
painting until the primer has dried.

During Activity Sequencing, you will use a host of inputs and tools and
techniques to produce the final outputs, a project network diagram, and
activity list updates. We’re going to look at three of the inputs, and we’ll
examine all of the tools and techniques needed for this process. The remain-
ing inputs have been discussed previously.

Dependencies

Three of the inputs to Activity Sequencing are as follows: mandatory depen-
dencies, discretionary dependencies, and external dependencies. Dependen-
cies are just like we described in the house-painting example. But as you’ve
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probably guessed, the Guide to the PMBOK defines dependencies differently
depending on their characteristics:

Mandatory Dependencies

Mandatory dependencies, also known as hard logic or hard dependencies,
are defined by the type of work being performed. The scraping, primer,

painting sequences are examples of mandatory dependencies. The nature
of the work itself dictates the order the activities should be performed in.

Discretionary Dependencies

Discretionary dependencies are delineated by the project management
team. Discretionary dependencies are also known as preferred logic, soft
logic, or preferential logic. These are usually process or procedure driven,
or “best practices” techniques based on past experience. For example, past
experience on house-painting projects has shown that all trim work should
be hand painted while the bulk of the main painting work should be done
with a sprayer.

External Dependencies

External dependencies are, well, external to the project. The weather fore-
cast might be an external dependency in the painting example because you
wouldn’t want to start painting prior to a rain storm.

Once we’ve identified the dependencies and assembled all the other inputs
for the Activity Sequencing process, we’ll take this information and produce
a diagram, or schematic display, of the project activities. The project net-
work diagram shows the dependencies, or logical relationships, that exist
among the activities. We can use one of several tools and techniques to pro-
duce this output. We’ll examine each in detail below.

Precedence Diagramming Method (PDM)

The precedence diagramming method (PDM) is what most project manage-
ment software programs use today. Precedence diagrams connect activities
with arrows that show dependencies between the activities. This method is
also called activity on node (AON).

The activity information is written on the nodes with arrows connecting
the nodes, or dependent activities. The nodes are shown as rectangles, and
you are free to put as much information about the activity on the node as
you’d like. The minimum information that should be displayed on the node
is the activity name. Sometimes the nodes are displayed with activity name,
activity number, start and stop dates, due dates, slack time, and so on. (We’ll
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cover slack time in a later chapter.) For the exam, remember that the PDM
uses only one time estimate to determine duration.

The example below shows a PDM, or AON, of the house-painting
example.

Project

Start Paint > Finish

Prime

Activity X /

The PDM is further defined by four types of logical relationships. The
Guide to the PMBOK calls these dependencies or precedence relationships.
You may already be familiar with these if you’ve used Microsoft Project, or
some other similar project management software program. The four depen-
dencies are as follows:

Scrape

Y
Y
Y

Finish to start (FS) This is the most frequently used logical relationship.
This relationship says that the independent, or from activity, must finish
before the dependent, or to activity, can start.

Start to finish (SF) The start to finish relationship says that the indepen-
dent activity must start before the dependent activity can finish. This log-
ical relationship is seldom used.

Finish to finish (FF) This relationship says that the independent activity
must finish before the dependent activity finishes.

Start to start (SS): I think you’re getting the hang of this. This relation-
ship says that the independent activity must start before the dependent
activity can start.

Keep these logical relationships in mind when constructing your project
network diagram. Remember that finish to start is the most commonly used
logical relationship.

Arrow Diagramming Method (ADM)

The arrow diagramming method (ADM) is visually the opposite of the
PDM. The arrow diagramming method places activities on the arrows,
which are connected to dependent activities with nodes. This method is
also called activity on arrow (AOA). This method is seldom used today.
For the record, AOA allows for more than one time estimate to determine
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duration. The example below shows the AOA method applied to our

house-painting example.
: Start : Scrape : Paint : Finish :

Activity X Activity Y

Conditional Diagramming Methods

The only thing you need to know regarding conditional diagramming meth-
ods, such as the Graphical Evaluation and Review Technique (GERT) and
System Dynamics models, is that they allow for nonsequential activities such
as loops and conditional branches. PDM and ADM do not allow loops or
conditional branches. We will cover GERT in more depth in a later chapter.

Network Templates

These templates are like the templates we’ve talked about in other processes.
Perhaps the project you’re working on is similar to a project that’s been com-
pleted in the past. You can use a previous project network diagram as a tem-
plate for the current project.

I recommend you memorize the graphic below to help remember the tools
and techniques of the Activity Sequencing process and their characteristics
for the exam. This may look a little strange, but I think it will work for you
now that you understand what each of these diagramming methods is about.
This is information you need to know for the exam. If this graphic isn’t use-
ful for you, come up with your own mnemonic or sample that will help you
remember which of these is which. Don’t say I didn’t warn you.

PDM = AON = 1 Time Estimate

| Activity |—>| On Node |

ADM = AOA => 1 Time Estimate

Activity ~ On Arrow
>() >

>

Conditional = GERT = Loops
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The outputs of Activity Sequencing are the project network diagram and
activity list updates. We’ve just spent a good deal of time describing the dif-
ferent types of project network diagrams you can construct using PDM or
ADM techniques. Keep in mind that the construction of these network dia-
grams might bring activities to light that you missed when defining your
activity list, or it might make you break an activity down into two activities
in places where you thought one activity might work. If this is the case, you
will produce activity list updates based on this new information.

We’re sailing right along. One more activity process remains, and then
we’ve completed the time estimating segment of this chapter.

Estimating Activity Durations

The Activity Duration Estimating process takes the activities defined in the
WBS and activity list and assesses the number of work periods needed to
complete these activities. Work periods are usually expressed in hours or
days. However, larger projects might express duration in weeks or months.

Keep in mind that when you’re estimating activity duration, you are esti-
mating the length of time the activity will take to complete, including any
elapsed time needed from the beginning to the ending of the activity. For
example, let’s look at the house-painting project. We estimate that it will
take three days, including drying time, to prime the house. Now, let’s say
priming is scheduled to begin on Saturday, but our crew doesn’t work on
Sunday. The activity duration in this case is four days, which includes the
three days to prime and dry plus the Sunday the crew doesn’t work. Most
project management software programs will handle this kind of situation
automatically.

Activity Duration Estimating is performed using the following tools and
techniques.

Expert Judgment

Activities are most accurately estimated by the staff members who will per-
form the activities. In this case, expert judgment is used by team members
because of their experience with similar activities in the past. You should be
careful with these estimates, though, as they are subject to bias and aren’t
based on any scientific means. It’s good practice to combine expert judgment
with historical information and use as many experts as you can.
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Analogous Estimating

Analogous estimating, also called top-down estimating, is a form of expert
judgment. With this technique, you will use the actual duration of a similar
activity completed on a previous project to determine the duration of the cur-
rent activity—provided the information was documented and stored with
the project information on the previous project. This technique is most use-
ful when the previous activities you’re comparing are truly similar to the
activity you’re estimating and don’t just appear to be similar. And you want
the folks who are working on the estimate to have experience with these
activities.

Top-down estimating techniques are also used to estimate total project
duration. The best way to think about top-down techniques is to look at
the estimate as a whole. Think about being on a mountaintop where you
can see the whole picture as one rather than all the individual items that
make up the picture. For instance, let’s go back to our house-painting
example. You would compare a previous house-painting project to the
current house-painting project where the houses are of similar size and the
paint you’re using is the same quality. The first house-painting project can
be used to estimate the project duration for the second house-painting
project because of the similarities in the project.

Top-down techniques are useful when you’re early on in the project Plan-
ning process and are only just beginning to flesh out all the details of the
project. Sometimes during the project selection process, the selection com-
mittee may want an idea of the project’s duration. You can derive a project
estimate at this stage by using top-down techniques.

Qualitatively Based Durations

The best way to describe the meaning of qualitatively based durations is with
an example. Suppose you are working on a company-wide network upgrade
project. This requires you to run new cable to the switches on every floor in
the building. Qualitatively based durations can be used to determine activity
duration estimates by taking a known element—in this case, the amount of
cable needed—and multiplying it by the amount of time it takes to install a
unit of cable to come up with an estimate. In other words, suppose we have
10,000 meters of new cable to run. We know from past experience it takes
1 hour to install 100 meters. Using this measurement, we can make a qual-
itatively based estimate for this activity of 100 hours to run the new cable.
Therefore, the cable activity duration estimate is 100 hours.
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Reserve Time (Contingency)

Reserve time, also called buffer or contingency time in the Guide to the
PMBOK, means adding a portion of time to the activity to account for

schedule risk. You might choose to add a percentage of time or a set num-
ber of work periods to the activity or the overall schedule. For example,
we know it will take 100 hours to run new cable based on the qualitative
estimate we came up with earlier. We also know that sometimes we hit

problem areas when running the cable. To make sure we don’t impact the
project schedule, we build in a reserve time of 10 percent of our original
estimate to account for the problems we might encounter. This brings our
activity duration estimate to 110 hours for this activity.

@ Real World Scenario
Desert State University (DSU)

DSU has hired a contract agency to create their new registration website.
The website will allow students in good academic standing to register for
classes over the Internet. You have been appointed the project manager for
the DSU side of this project. You'll be working with Henry Lu from Web
Sites International to complete this project.

Henry has given you an activity list and asked for time estimates that he can
plug into the project plan.

Your first stop is Jim Mahoney’s desk. He's the expert on the mainframe
registration system and will be writing the interface programs to accept reg-
istration data from the new website. Jim will also create the download that
the Internet program will use to verify students’ academic standing. Jim has
created other programs just like this in the past. His expertise and judgment
are very reliable.

The next stop is Gloria Stillwater. She's the new team leader over the test-
ing group. Gloria has been with DSU for only one month. Since she has no
experience working with DSU data and staff members, she tells you she’ll
get back to you within a week with estimates for the testing activities. She
plans to read through the project binders of some similar projects and base
her estimates against the historical information on similar projects. She’'ll

run the estimates by her lead tester before giving them to you.
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Cost Estimating Techniques

We now have an exhaustive breakdown of project activities, and we
have some pretty good duration estimates. Now the question that’s forever
on the mind of the executive management staff: How much is it going to
cost? The purpose of the Cost Estimating process is to answer that question.

Every project has a budget, and part of completing a project successfully
is completing it within the approved budget. Sometimes project managers
are not responsible for the budget portion of the project. This function is
assigned instead to a functional manager who is responsible for tracking and
reporting all the project costs. I believe project mangers will have more and
more responsibility in this area as the project management discipline evolves.
Keep in mind that if you, as the project manager, don’t have responsibility
for the project budget, your performance evaluation for the project should
not include budget or cost measurements.

Accuracy in Cost Estimating

As with time estimates, the WBS is the key to determining accurate cost
estimates. The Cost Estimating process develops a cost estimate for the
resources required for each activity outlined in the WBS. This includes
weighing alternative options and examining trade-offs. For example,
many times software development projects take on a life of their own. The
requested project completion dates are unrealistic; however, the project
team commits to completing the project on time and on budget anyway.
How do they do this? By cutting things like design, analysis, and docu-
mentation. In the end, the project might get completed on time and on
budget, but was it really? The costs associated with the extended support
period due to a lack of design and documentation and the hours needed by
the software programmers to fix the reported bugs aren’t included in the
original cost of the project (but they should have been). Therefore, the
costs actually exceed what was budgeted. You should examine trade-offs
such as these when determining cost estimates.

When you are determining cost estimates, be certain to include all the
costs of the project over its entire life cycle. Include warranty periods and
ongoing costs in your estimates. As in the example above, software projects
often have warranty periods that guarantee bug fixes or problem resolution
within a certain time frame. This is a legitimate cost that should be included
in your estimates.
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One more note: Don’t confuse pricing with Cost Estimating. If you are work-
ing for a company that performs IT services on contract, for example, the price
you will charge for your services is not the same thing as the costs to perform the
project. The costs are centered around the resources needed to produce the prod-
uct or service of the project. The price your company might charge for the service
includes not only these costs, but a profit margin as well.

Cost Estimating Inputs

You are already familiar with most of the Cost Estimating inputs. Two that
we haven’t seen before are the resource rates and the chart of accounts.

Resource rates are the unit cost of the resources you’re considering. If
you’re hiring contract Java coders, their unit cost might be $135 per hour.
To determine the estimate, you multiply the number of hours needed, which
was estimated during the Activity Duration Estimating process, by the num-
ber of resources needed. If your project requires certain materials or equip-
ment, use the unit cost to calculate the appropriate estimate. When unit costs
are not known, you might need to estimate them as well.

Be certain to estimate all the resources you’re going to need for the project.
This includes staff wages, contractor costs if applicable, materials, supplies,
equipment, hardware, software tools, design tools, and so on.

A chart of accounts is the coding system used by the finance department
to record transactions in the company’s general ledger. The chart of accounts
is where the project costs will be tracked. The code of accounts we talked
about in association with the WBS comes from the chart of accounts.

Cost Estimating Tools

Cost Estimating has five tools and techniques used to derive estimates:
analogous estimating, parametric modeling, bottom-up estimating, com-
puterized tools, and other Cost Estimating methods. We’ll look at each of
these next.

Analogous Estimating

We talked about this process in the time estimating section earlier in this
chapter. The information relayed there applies to Cost Estimating as well.
Remember that analogous estimating is a top-down estimating technique
and is a form of expert judgment. It is a less accurate technique than the
others we’ll look at.
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Parametric Modeling

Parametric modeling is a mathematical model that uses parameters, or project
characteristics, to forecast project costs. The idea here is to find a parameter, or
multiple parameters, that changes proportionately with project costs and then
plug that into the model to come up with a total project cost. In order to use this
technique, there must be a pattern that exists in the work so that you can use an
estimate from that work element to derive the total project estimate.

For example, we might know from past experience that it costs $275 per
square foot to build an office building. The $275 becomes the parameter that
we use in the parametric model to come up with an estimate of total project
cost. If you’re using multiple parameters, each parameter is also assigned a
weight that is included in the calculations. This allows for cost estimates to
be calculated simultaneously.

Parametric modeling is similar to analogous estimating because it estimates
the cost of the entire project (top-down). It is more accurate when historical
information is used to help construct the model and when the parameters are
easily quantified.

Bottom-up Estimating

The bottom-up estimating technique is the opposite of top-down estimating.
Here you will estimate every activity or work item individually and then roll
up that estimate, or add them all together, to come up with a total project
estimate. This is a very accurate means of estimating, provided the estimates
at the work package level are accurate. However, it takes a considerable
amount of time to perform bottom-up estimating as every work package
must be assessed and estimated accurately to be included in the bottom-up
calculation.

You wouldn’t choose this technique to provide a cost estimate for the
project in the Initiation stage if one were requested as you don’t have enough
information at that stage to use the bottom-up technique. Instead, use the
top-down estimation technique when a project cost estimate is needed early
on in the project selection stage.

Computerized Tools

Project management software can be a useful tool in Cost Estimating as are
spreadsheet programs. Using software can make the job of Cost Estimating
easy and fast.
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Other Cost Estimating Methods

The first four tools and techniques described in this section are the primary
methods you’ll use to calculate cost estimates. You may also use other tech-
niques or methods. For example, when your project is performed under con-
tract or you need to procure resources under contract, you might analyze
vendor bids to determine cost estimates for these activities. Make certain to
document the Cost Estimating method you used in the supporting detail out-
put of this process.

Documenting the Cost Estimates

Obviously, one of the outputs of the Cost Estimating process is the cost esti-
mates. These are quantitative amounts, usually stated in dollars, that reflect
the cost of the resources needed to complete the project activities. The tools
and techniques we just described help us derive these estimates.

Supporting detail and the cost management plan are the remaining two
Cost Estimating outputs. Supporting detail is just as we’ve seen in other pro-
cesses. Any information that supports how the estimates were developed,
what assumptions were made during the Cost Estimating process, and any
other details you think need to be documented go here.

Cost variances will occur, and estimates will be refined, as you get further
into your project. As you’ve probably suspected, there is a plan that defines
how these cost variances should be managed. That plan is called the cost man-
agement plan and is the last output of the Cost Estimating process. Your cost
management plan should define how changes to cost estimates, or changes in
resource unit costs, will be reflected in the project budget. Changes or vari-
ances with a significant impact should be communicated to the project sponsor
and stakeholders. The cost management plan should define how and when this
notification process works as well.

Cost Estimating uses several techniques to make an accurate assessment
of the project costs. In practice, using a combination of techniques is your
best bet to come up with the most reliable cost estimates. The Cost Estimat-
ing output will become an input to the Cost Budgeting process, which allows
us to establish a baseline for project costs to track against.
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Project Case Study: New Kitchen Heaven Retail Store

“Thanks everyone for your timely responses. I'll look over the activity lists
and estimates you've assigned and start working on the project plan.” The
meeting adjourns, and you head back to your office to review the estimates
and resource assignments. You'd like to get the project schedule constructed
soon and go over it with Dirk. This information is the first cut at the project
schedule.

Ricardo Ramirez from the IT department has outlined his activity list and
estimates. He reminds you that data is sent from each store over a T1 con-
nection, not over satellite as Jill told you originally. Ricardo’s estimates are
as follows. He’s also taken the trouble to write them in sequential order.

1. Procure the T1 connection. This takes 30 to 45 days and will have on-
going costs of $300 per month. This can be done concurrently with the
other activities below. Ricardo will handle this activity.

2. Run Ethernet cable throughout the building. This activity depends on
the lease being signed and must finish before the build-out can start.
Estimated time to complete is 16 hours using qualitatively based esti-
mates. Ricardo has one person on staff who can complete this special-
ized activity. His first available date is October 5.

3. Purchase the router, switch, server, and rack for the equipment room
and four point-of-service terminals. Estimated costs are $17,000. Deliv-
ery time is 2 weeks. Ricardo will do this activity.

4. Install router and test connection. Testing depends on the T1 installation
at demarcation. Time estimate to install is 8 hours. Ricardo's staff will do
this activity.

5. Install switch. Based on past experience, time estimate to install is 2
hours. Ricardo’s staff will do this activity.

6. Install server and test. Testing depends on the T1 connection installa-
tion. Based on past experience, time estimate to install is 6 hours.
Ricardo’s staff will do this activity.

7. Web team to add the new store location and phone number to the look-
up function on the Internet site. Time estimate is 8 hours. Ricardo will
assign his applications-programming manager to this activity. This
activity depends on the lease being signed.
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Jake and Jill have each written similar lists with estimates and resource
assignments. You begin to align all the activities in sequential order and dis-
cover a problem. Jill needs 10 days to stock shelves and train employees,
meaning that the build-out must be finished by January 14. Build-out takes
approximately 120 days and therefore must start by September 19. The
problem is that Ricardo’s Ethernet cable expert isn’t available until October
5, and he needs two days to complete the cabling. This pushes out the build-
out start date by almost 2 weeks, which means the project completion date,
or store-opening date, is delayed by 2 weeks.

After gathering more information from Ricardo, you head to Dirk’s office.

“So, Dirk,” you conclude after filling him in on all the details. “We have two
options. Hire a contractor to perform the cable run since Ricardo’s person
isn’t available, or push the store opening out by 2 weeks.”

Dirk asks, “How much will the contractor charge to run the cable, and are
they available within the time frame you need?”

“Yes, they are available, and I've already requested Ricardo book the week of
September 17th to hold this option open for us. They've quoted a price of
$10,000.”

“Okay, let’s bring in the contractor. $10,000 isn't going to break the budget
at this point. How is that planning coming anyway? Signed a lease yet?”

“Yes, we've signed the lease. Jake has been meeting with Gomez construc-
tion on the build-out. We've used Gomez on three out of the last five new
stores and have had good luck with them.”

Project Case Study Checklist
Activity Definition

Activity Sequencing
Activity Duration Estimating

= Expert judgment

* Qualitatively based estimates
Cost Estimating

= Other Cost Estimating methods—vendor bids
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Summary

The Resource Planning process considers all the resources needed and
the quantity of resources needed to perform project activities. This informa-
tion is tied to the WBS elements and is detailed in the resource requirements
document.

Staffing requirements are a subset of the resource requirements output.
Staffing requirements are concerned with the human resource aspect of the
resource plan and detail special skills or knowledge that might be needed for
a project activity.

Organizational planning identifies and assigns roles and responsibilities
and reporting relationships. Many times the roles and responsibilities assign-
ments are depicted in a Responsibility Assignment Matrix (RAM). The staff-
ing management plan describes how and when project team members will be
brought on and off the project and is an output of the Organizational Plan-
ning process.

The Staff Acquisition process details staff assignments and publishes the
project team directory.

Duration estimates are produced as a result of the Activity Duration
Estimating process. Prior to this process, activities must be identified and
sequenced in logical order. Activity Sequencing is performed using PDM,
which is an activity on node (AON) method, or ADM, which is an activity
on arrow (AOA) method—or with conditional diagramming or network
templates. ADM is seldom used today.

Activity duration estimates document the number of work periods
needed for each activity including their elapsed time. Analogous estimat-
ing, also called top-down estimating, is one way to determine activity
duration estimates. Top-down techniques can also be used to estimate
project durations and total project costs. Qualitatively based durations
multiply a known element—Ilike the quantity of materials needed—by the
time it takes to install or complete one unit of materials. The result is a
total estimate for the activity. Reserve time takes schedule risk into con-
sideration by adding an additional percentage of time or another work
period to the estimate just in case you run into trouble.

The Cost Estimating process determines how much the project resources
will cost, which is usually stated in dollars. The cost management plan out-
lines how costs will be managed throughout the project. Analogous estimat-
ing is one technique that can be used to determine cost estimates. Another
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estimating technique is parametric modeling. This is a mathematical model
that forecasts project costs. Bottom-up estimating can be used for project
cost estimates. This involves estimating the cost of each work package and
then rolling these up to come up with a total cost.

Exam Essentials

Be able to identify the tools and techniques of Activity Sequencing.
Precedence diagramming method (PDM), arrow diagramming method
(ADM), conditional diagramming method, and network templates.

Be able to discuss the difference between PDM and ADM. PDM uses
activity on node (AON) diagrams, and ADM uses activity on arrow
(AOA) diagrams.

Be able to name the tools and techniques of Activity Duration Estimating.
Expert judgment, analogous estimating, qualitatively based durations, and
reserve time.

Be able to identify the tools and techniques of Cost Estimating. Analo-
gous estimating, parametric modeling, bottom-up estimating, computer-
ized tools, and other Cost Estimating methods.

Be able to define the difference between analogous estimating and bottom-
up estimating. Analogous estimating is a top-down technique that uses
expert judgment and historical information. Bottom-up performs estimates
for each work item and rolls them up to a total.
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Key Terms

Before you take the exam, be certain you are familiar with the follow-

ing terms:
Activity Definition
Activity Duration Estimating

activity list

activity on arrow (AOA)

activity on node (AON)

Activity Sequencing
analogous estimating

arrow diagramming method (ADM)

bottom-up estimating

Cost Estimating
logical relationship

organizational breakdown
structure (OBS)

Parametric modeling

precedence diagramming
method (PDM)

resource histogram
Resource Planning

Responsibility Assignment
Matrix (RAM)

Staff Acquisition
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Review Questions

1. Which of the following is true regarding the Resource Planning
process?

A. Resource Planning involves the human resource aspect of planning
only, and its output is staffing requirements.

B. Resource Planning involves the human resource aspect of planning
only, and its output is resource requirements.

C. Resource Planning encompasses all the physical resources needed
for the project, and its output is staffing requirements.

D. Resource Planning encompasses all the physical resources needed

for the project, and its output is resource requirements.

2. Sally is a project manager working on the Resource Planning process.
She should consider all of the following when developing the resource
requirements output except:

A. WBS
B. Supply purchase policies
C. Resource rates
D. Special knowledge and talents
3. Which of the following are constraints that you might find during the
Organizational Planning process?

A. Organizational structure, expected staff assignments, collective
bargaining agreements, and project management team preferences

B. Organizational structure, organizational interfaces, technical
interfaces, and interpersonal interfaces

C. Organizational interfaces, expected staff assignments, collective
bargaining agreements, and project management team preferences

D. Organizational interfaces, technical interfaces, and interpersonal
interfaces
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4. You are the project manager for a scheduled version release of your
company’s software tracking product. You have linked the WBS and
project scope definition and assigned roles and responsibilities. You
might want to display the roles and responsibilities in which of the
following?

A. RDM
B. PDM
C. AOA
D. RAM
5. Which of the following is true regarding the staffing management plan?

A. Tt details the resource requirements and the quantity of resources
needed for project activities. It is an output of the Resource Plan-
ning process.

B. It details how and when staff resources will be brought on and off
the project. It is an output of the Organizational Planning process.

C. It details how and when staff resources will be brought on and off
the project. It is an output of the Resource Planning process.

D. It details the resource requirements and the quantity of resources
needed for project activities. It is an output of the Organizational
Planning process.

6. All of the following describe the activity list except:

A. It’s an extension of the WBS.

B. It includes all activities of the project.

C. It describes the WBS updates.
D

. Tt includes a description of project activities.
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7. You are the project manager for Design Your Web Site, Inc. Your
company is designing the website for a national grocery store chain.
You have your activity list in hand and are ready to diagram the activ-
ity dependencies using the PDM technique. You know that:

A. PDM uses AON diagramming methods.
B. PDM uses AOA diagramming methods.
C. PDM uses ADM diagramming methods.
D. PDM uses PDM diagramming methods.

8. You are the project manager for Design Your Web Site, Inc. Your
company is designing the website for a national grocery store chain.
You have your activity list in hand and several time estimates and are

ready to diagram the activity dependencies. You should use which of
the following?

A. PDM techniques
B. PDM or ADM techniques
C. AON techniques
D. ADM techniques
9. All of the following are true regarding the tools and techniques of
Activity Sequencing except:
A. GERT uses analogous methods.
B. GERT allows for loops.
C. GERT is a conditional diagramming method.
D

. GERT allows for conditional branches.
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10. You are the project manager for Changing Tides video games. You
have produced a project network diagram and have updated the activ-
ity list. Which process have you just finished?

11.

12.

A.

The Activity Sequencing process, which identifies all the specific
activities of the project

The Activity Sequencing process, which identifies all the activity
dependencies

The Activity Duration Estimating process, which diagrams project
network time estimates

The Activity Duration Estimating process, which identifies all the
dependent activities of the project

You are the project manager for Changing Tides video games. You
have gathered the inputs for the Activity Duration Estimating process.
You will employ which tools and techniques to produce the outputs
for this process?

A.

Activity list, analogous estimating, qualitatively based durations,
and alternatives identification

Activity list, analogous estimating, expert judgment, and qualita-
tively based durations

Expert judgment, analogous estimating, qualitatively based dura-
tions, and reserve time

Expert judgment, alternatives identification, qualitatively based
durations, and reserve time

As project manager, you know that all of the following are true con-
cerning analogous estimating techniques except:

A.
B.

It’s a qualitatively based estimating technique.

It’s a top-down estimating technique.

. It’s a tool and technique of Activity Duration Estimating and Cost

Estimating.

It’s a form of expert judgment.
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13. You have been hired as a contract project manager for Grapevine
Vineyards. Grapevine wants you to design an Internet wine club for
their customers. Customers must preregister before being allowed to
order wine over the Internet so that legal age can be established. You
know that the module to verify preregistration must be written and
tested using data from Grapevine’s existing database. This new mod-
ule cannot be tested until the data from the existing system is loaded.
This is an example of which of the following?

A. Preferential logic
B. Soft logic
C. Discretionary dependency

D. Hard logic

14. You have been hired as a contract project manger for Grapevine Vine-
yards. Grapevine wants you to design an Internet wine club for their
customers. One of the activities for this project is the installation and
testing of several new servers. You know from past experience it takes
about 16 hours per server to accomplish this task. Since you’re install-
ing 10 new servers, you estimate this activity to take 160 hours. Which
of the estimating techniques have you used?

A. Analogous estimating
B. Bottom-up estimating
C. Qualitatively based durations
D. Reserve time
15. Your project sponsor has requested a cost estimate for the project. She
would like the cost estimate to be as accurate as possible as this might

be her one and only chance to secure the budget for this project due to
recent cuts in special projects. You decide:

A. To use analogous estimating techniques
B. To use bottom-up estimating techniques
C. To use top-down estimating techniques
D

. To use expert judgment techniques
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16.

17.

18.

Your project sponsor has requested a cost estimate for the project
you’re working on. This project is similar in scope to a project you
worked on last year. She would like to get the cost estimates as soon
as possible. Accuracy is not her primary concern right now. She needs
a ball park figure by tomorrow. You decide to use:

A. Analogous estimating techniques
B. Bottom-up estimating techniques
C. Parametric modeling techniques
D.

Computerized modeling techniques

All of the following are true regarding parametric modeling except:
A. It’s a form of top-down estimating.

B. It’s a mathematical model.

C. It’s a tool used to estimate project costs.

D. It’s a tool used to estimate project time.

Your project’s primary constraint is quality. In order to make certain
the project team members don’t feel too pressed for time and to avoid

schedule risk, you decide to use which of the following activity esti-
mating tools?

A. Expert judgment
B. Qualitatively based durations
C. Reserve time

D. Analogous estimating
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You are the project manager for BB Tops, a nationwide toy store
chain. You are working on estimates for your latest project and have
gathered several variables for your model. You’ve determined the
following:

A. Parametric modeling is a top-down technique that uses variables to
produce time estimates.

B. Parametric modeling is a mathematical formula that uses variables
to produce cost estimates.

C. Contingency estimating is a top-down technique that uses vari-
ables to produce cost estimates.

D. Contingency estimating is a mathematical model that uses vari-
ables to produce time estimates.

Which logical relationship does the PDM use most often?

A. Start to finish

B. Start to start

C. Finish to finish

D

. Finish to start
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Answers to Review Questions

1.

10.

D. Resource Planning is the process that determines all the physical
resources needed for the project and what quantities of resources are
needed. The output is resource requirements.

C. Resource rates are an input to Cost Estimating. Supply purchase
policies would be found in the organizational policies input, which
the project manager should consider when writing the resource
requirements.

A. Constraints can be anything that limits the option of the project team.
Organizational structure, collective bargaining agreements, preferences
of the project management team, and expected staff assignments are all
constraints that might be encountered during this process.

D. The Responsibility Assignment Matrix (RAM) links project roles
and responsibilities with project activities.

B. The staffing management plan details how and when human
resources will be added to and taken off the project. It is an output
of Organizational Planning.

C. The activity list is produced as an extension of the WBS and
includes all the project activities with descriptions of the activities.
The activity list and the WBS updates are an output to the Activity
Definition process.

. A. Precedence diagramming methods are also known as activity on

node diagramming methods.

D. PDM uses one time estimate to determine duration, while ADM
can use more than one time estimate.

A. GERT is a conditional diagramming method that allows for loops
and conditional branches.

B. The Activity Sequencing process produces network diagrams and

updates to the activity list. The purpose of this process is to identify all
activity dependencies.
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18.

19.
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C. The tools and techniques for Activity Duration Estimating are
expert judgment, analogous estimating, qualitatively based durations,
and reserve time.

A. Analogous estimating is not a qualitatively based technique. It is a
top-down estimating technique that considers previous similar activi-
ties when calculating estimates.

D. This is an example of a mandatory dependency, also known as hard
logic. Mandatory dependencies are inherent in the nature of the work.
Discretionary dependencies, also called preferred logic, preferential
logic, and soft logic, are defined by the project management team.

C. Qualitatively based durations multiply a known element—like the
quantity of materials needed—by the time it takes to install or complete
one unit of materials. The result is a total estimate for the activity. In this
case, 10 servers multiplied by 16 hours per server gives us a 160-hour
total duration estimate.

B. Bottom-up techniques are the most time consuming and the most
accurate estimates you can use. With bottom-up, each work item is
estimated and rolled up to a project total.

A. Analogous, or top-down, estimating techniques are a form of
expert judgment. Since this project is similar to another recent project,
you can use the cost estimates from the previous project to help you
quickly determine estimates for the current project.

D. Parametric modeling is a Cost Estimating technique.

C. Reserve time takes schedule risk into consideration and adds a per-
centage of time or additional work periods to the estimate to prevent
schedule delays.

B. Parametric modeling uses variables, or parameters, to produce cost
estimates. Contingencies are also known as reserve time and are used

in the Activity Duration Estimating process.

D. Finish to start is the most commonly used logical relationship in
PDM and most project management software packages.
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ach of the project Planning processes we’ve discussed so far,
along with what we’ll cover here and in Chapter 7, will culminate in the
final output of the project Planning process, which is the project plan. The
Execution and Controlling process groups depend on the project plan to
measure and track project performance. In order to measure performance,
several more plans need to be put into place including a quality plan, a risk
response plan, and a procurement plan. We’ll cover each of these in the
upcoming sections of this chapter.

We have a lot of material to cover in this chapter including several pro-
cesses on risk management. I recommend you study the inputs, tools and
techniques, and outputs of the risk processes from the Guide to the PMBOK
as we will not be able to cover all of them here. Most of these processes have
multiple inputs, many of which were covered previously or are self explan-
atory. The exam puts the most emphasis on the tools and techniques of these
processes, but study the inputs and outputs as well.

This chapter will cover Quality Planning, Risk Management Planning, Risk
Identification, Qualitative Risk Analysis, Quantitative Risk Analysis, Risk
Response Planning, Solicitation Planning, and Procurement Planning.

Identifying Quality Standards

Quality is one of the triple constraints found in all projects. It’s the
third leg to the successful completion of a project and more typically defines
whether stakeholder expectations were met. Being on time and on budget is
one thing—if you deliver the wrong product or an inferior product, on time
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and on budget suddenly don’t mean much. Remember those career-limiting
moves we talked about in a previous chapter? This could be one of them if
you don’t plan and monitor quality properly on your project.

Quality Planning is a process that is concerned with targeting quality
standards that are relevant to the project at hand and devising a plan to meet
those standards. The quality management plan is an output of this process.
It describes how the quality policy will be implemented by the project man-
agement team during the course of the project.

The Quality Management knowledge area, which includes Quality Planning,
Quality Assurance, and Quality Control, involves the quality management of
the project as well as the quality aspects of the product or service the project was
undertaken to produce. We’ll discuss Quality Assurance and Quality Control in
later chapters. Our focus in this chapter is Quality Planning.

Quality Inputs

The Quality Planning process has several inputs: quality policy, scope state-
ment, product description, standards and regulations, and other process out-
puts. We’ll look at two of these inputs now.

Quality Policy

The quality policy is a guideline published by executive management that
describes what quality policies should be adopted for projects the company
undertakes. It’s up to the project manager to understand this policy and
incorporate any predetermined company guidelines into the quality plan. If
a quality policy does not exist, it’s up to the project management team to cre-
ate one for the project.

Standards and Regulations

As with the quality policy, the project manager should consider any stan-
dards or regulations that exist concerning the work of the project when
writing the quality plan. A standard is defined by the Guide to the PMBOK
as something that’s approved by a recognized body and that employs rules,
guidelines, or characteristics that should be followed. For example, the
Americans with Disabilities Act (ADA) has established standards for web
page designers that outline alternative viewing options of web pages for
people with disabilities. PMI guidelines regarding project management are
another example of standards.
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Standards aren’t mandatory, but it’s a good idea to follow them. If your
project creates a software product that ignores standard protocols, your cus-
tomers won’t be able to use it.

Standards can be set by the organization, by independent bodies or organ-
izations such as the International Organization for Standardization (ISO),
and so on.

A regulation is mandatory. Regulations are almost always imposed by
governments or institutions like the American Medical Association. How-
ever, organizations may have their own self-imposed regulations that you
should be aware of as well. Regulations require strict adherence, particularly
in the case of government-imposed regulations, or stiff penalties and fines
could result—maybe even jail time if the offense is serious enough. Hmm,
might be tough to practice project management from behind bars...not a rec-
ommended career move.

If possible, it’s a good idea to include information from the quality policy
and any standards and regulations that affect the project in the quality man-
agement plan. If it’s not possible to include this information in the quality
management plan, then at least make reference to the information and where
it can be found. It’s the project manager’s responsibility to be certain all
stakeholders are aware of and understand the policy issues and standards or
regulations that might impact the project.

The remaining inputs to Quality Planning have been covered in previous
chapters. One note regarding the “other process outputs” input: Contracts
might have certain provisions for quality requirements that you should
account for in the quality management plan. This will be discovered during
the Procurement Planning process. Therefore, this “other output” from
Procurement Planning becomes an input to Quality Planning.

Cost of Quality

The cost of quality must be measured in order to be certain the product or ser-
vice meets stakeholders’ expectations. Three people in particular are responsible
for the rise of the quality management movement and the theories behind the
cost of quality. They are Philip B. Crosby, Joseph M. Juran, and W. Edwards
Deming. Each of these men developed steps or points that led to commonly
accepted quality processes that we use today.
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Philip B. Crosby

Philip B. Crosby devised the zero defects practice, which means, basically, do
it right the first time. (Didn’t your dad used to tell you this?) Crosby says that
costs will increase when quality planning isn’t performed up front, which
means you’ll have to engage in rework, thus affecting productivity. Preven-
tion is the key to Crosby’s theory. If you prevent the defect from occurring
in the first place, costs are lower, conformance to requirements is easily met,
and the cost measurement for quality becomes the cost of nonconformance
rather than the cost of rework.

Joseph M. Juran

Joseph M. Juran is noted for his fitness for use premise. Simply put, this means
stakeholders’ and customers’ expectations are met or exceeded. This says that
conformance to specifications—meaning the product of the project that was
produced is what the project set out to produce—is met or exceeded. And, fit-
ness for use specifically reflects the customers’ or stakeholders’ view of quality.
Fitness for use answers the questions, “Did the product or service produced
meet the quality expectation,” “Did it satisfy a real need,” and “Is it reliable
and safe?”

Juran also proposed that there could be grades of quality. However, you
should not confuse grade with quality. Low quality is usually not an accept-
able condition; however, low grade might be. For example, your new Dad’s
Dollars Credit Card software tracking system might be of high quality, mean-
ing there are no bugs and the product performs as advertised, but of low grade,
meaning there are few features. You’ll almost always want to strive for high
quality, regardless of the acceptable grade level.

W. Edwards Deming

W. Edwards Deming suggested that as much as 85 percent of the cost of
quality is a management problem. Once the quality issue has hit the floor, or
the worker level, the workers have little control. For example, if you’re con-
structing a new highway and the management team that bid on the project
proposed using inferior-grade asphalt, the workers laying the asphalt have
little control over its quality. They’re at the mercy of the management team
that purchased the supplies.
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Deming also proposed that workers cannot figure out quality on their
own, and thus cannot perform at their best. He believed that workers need
to be shown what acceptable quality is, and that they need to be made to
understand that quality and continuous improvement are necessary elements
of any organization, or project in our case.

Kaizen Approach

The Kaizen approach is a quality technique from Japan. In fact, Kaizen means
continuous improvement in Japanese. With this technique, all project team
members and managers should be constantly watching for quality improve-
ment opportunities. The Kaizen approach states that you should improve the
quality of the people first, then the quality of the products or service.

Quality Planning Tools

Quality Planning has five tools and techniques used to help construct the
quality management plan. I recommend you understand each of these
tools and techniques and its purpose for the exam. Let’s take a look at
the tools and techniques.

Benefit/Cost Analysis

You’ve seen this technique before. In the case of quality management, you’ll
want to consider the trade-offs of the cost of quality. As mentioned earlier,
it’s cheaper and more efficient to prevent defects in the first place than to
have to spend time and money fixing them later. According to the Guide to
the PMBOK, the benefits of meeting quality requirements are as follows:

= Stakeholder satisfaction is increased.
= Costs are lower.
= Productivity is higher.

= There is less rework.

Benchmarking

Benchmarking is a process of comparing previous similar activities to the cur-
rent project activities to provide a standard to measure performance against.
This comparison will also help you derive ideas for quality improvements on the
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current project. For example, if your current printer can produce 8 pages per
minute and you’re considering a new printer that produces 14 pages per minute,
the benchmark is 8 pages per minute.

Flowcharting

Flowcharts are diagrams that show the logical steps that must be performed
in order to accomplish an objective. They can also show how the individual
elements of a system interrelate. In the case of quality management planning,
two types of flowcharts are commonly used. They are cause-and-effect dia-
grams and system or process flowcharts.

Cause-and-effect diagrams show the relationship between the effects of
problems and their causes. This diagram depicts every potential cause and
subcause of a problem and the effect that each proposed solution will have
on the problem. This diagram is also called a fishbone diagram, or Ishikawa
diagram after its developer Kaoru Ishikawa. Figure 6.1 shows an example
cause-and-effect diagram.

FIGURE 6.1 Cause-and-effect diagram

Cause Effect
Material Process
Material __ Wrong _
Defects Order
Problem or

Y

Defect Statement

No Training—, Incompatible —

~— Availability ~— Damaged

Project Staff Hardware

The system or process flowchart shows the logical steps needed to accom-
plish an objective and the interrelation of individual elements of a system.

Design of Experiments

For exam purposes, you need to know that design of experiments is an ana-
lytical technique that identifies the elements, or variables, that will have the
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greatest effect on overall project outcomes. This technique is used most often
concerning the product of the project but can also be applied to project man-
agement processes. This process designs and sets up experiments to deter-

mine the ideal solution for a problem using a limited number of sample cases.

Cost of Quality

The cost of quality here refers to the costs to produce the product or service
of the project according to the quality standards. These costs include all the
work necessary to meet the product requirements whether the work was
planned or unplanned.

There are three costs associated with the cost of quality: prevention
costs; appraisal costs; and failure costs, which consist of internal and exter-
nal costs.

Prevention Costs

Prevention means keeping defects out of the hands of customers. Prevention
costs are the costs associated with satisfying customer requirements by pro-
ducing a product without defects. These costs are manifested early on in the
process and include things like quality planning, training, design review, and
contractor and supplier costs.

Appraisal Costs

Appraisal costs are the costs expended to examine the product or process
and make certain the requirements are being met. Appraisal costs might
include costs associated with things like inspections and testing.

Failure Costs

Failure costs are what it costs when things don’t go according to plan. There
are two types of failure costs, internal and external.

Internal failure costs result when customer requirements are not satisfied
while the product is still in the control of the organization. Internal failure
costs may include corrective action, rework, scrapping, and downtime.

External failure costs occur when the product has reached the customer
and they determine that their requirements have not been met. Costs associ-
ated with external failure costs may include inspections at the customer site,
returns, and customer service costs.
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Quality Management Plan

Quality Planning uses many techniques to determine the areas of quality
improvement that can be implemented, controlled, and measured through-
out the rest of the project. The quality management plan describes how the
project management team will enact the quality policy. It also documents
the resources needed to carry out the quality plan, the responsibilities of the
project team in implementing quality, and all the processes and procedures
the project team and organization use to satisfy quality requirements.

The quality management plan is written by the project manager in coop-
eration with the project staff. You will assign quality actions to the activities
listed on the WBS. Isn’t that WBS a handy thing? The quality plan should
then document the quality actions associated with the WBS activities. Later
in the Quality Control process, measurements will be taken to determine if
quality to date is on track with the quality standards outlined in the quality
management plan.

Operational Definitions

Operational definitions are an output of the Quality Planning process. They
are sometimes called metrics, and their purpose is to specifically describe
what is being measured and how it will be measured according to the Quality
Control plan and process.

Checklists

If you’re like me, you start your day at the office with a big to-do list that has
so many items on it you won’t be able to finish them all. Nevertheless, you
faithfully write the list every day and check off the things that you accom-
plish throughout the day. Checklists are like this in that they provide a means
to determine if the required steps in a process have been followed. As each
step is completed, it’s checked off the list. Checklists can be activity specific
or industry specific, and might be very complex or easy to follow. Some-
times, organizations may have standard checklists they use for projects. You
might also be able to obtain checklists from professional associations.
Checklists are an output of Quality Planning. Remember that checklists
are an output of this process but are a tool and technique of the Risk Iden-
tification process, and are an input to Quality Control. Many times, outputs
of one process become inputs to another, so that isn’t unusual. However, I
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believe this is the only case where an input/output is also a tool and technique
in another process.

Inputs to Other Processes

Quality Planning finishes up its outputs with inputs to other processes. In the
process of identifying Quality Planning measurements and controls, you
might be alerted to other Planning processes that need to be tweaked in order
to comply with the new information you’ve discovered.

Quality is an important planning and measuring tool. We’ll revisit quality
during the Execution and Controlling processes where we get into quality
measurements and controls. But for now, let’s move on to defining project
risks.

@ Real World Scenario
Candy Works

Juliette Walters is a contract project manager for Candy Works. They've
introduced a new line of hard candy drops in various exotic flavors: caffe
latte, hot buttered popcorn, and jalapeno spice, just to name a few.

Juliette is writing the quality management plan for this project. After inter-
viewing stakeholders and key team members, she’s found several quality
factors of importance to the organization. Quality will be measured by:

Candy size Each piece should measure 3 mm.
Appearance No visible cracks or breaks should appear in the candy.
Flavor Flavor must be distinguishable when taste tested.

Number produced 9000 pieces per week is the production target. The cur-
rent machine has been benchmarked at 9200 candies per week.

Intensity of color There should be no opaqueness in the darker colors.

Wrappers Properly fitting wrappers cover the candies, folding over twice
in back, and twisted on each side. There is a different wrapper for each fla-
vor of candy, which must be matched exactly.
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The candy is cooked and then pulled into a long cylinder shape roughly 6
feet long and 2 feet in diameter. This cylinder is fed into the machine that
molds and cuts the candy into drops. The cylinders vary a little in size
because they're hand stretched by expert candy makers prior to feeding
them into the drop maker machine. As a result, the end of one flavor batch,
the caffe latte flavor, and the beginning of the next batch, the hot buttered
popcorn flavor, merge. This means the drops that fall into the collection
bins are intermingled during the last run of the first flavor batch. In other
words, the last bin of the caffe latte flavor run has some hot buttered pop-
corn drops mixed in. And, there isn’'t a way to separate the drops once
they’ve hit the bin. From here, the drops go on to the candy-wrapping
machine where brightly colored wrappers are matched to the candy fla-
vor. According to the quality plan, hot buttered popcorn drops cannot be
wrapped as caffe latte drops. Juliette ponders what to do.

As she tosses and turns that night thinking about the problem, it occurs to her
to present this problem as an opportunity to the company rather than as a
problem. In order to keep production in the 9000 candies per week category,
the machines can’t be stopped every time a new batch is introduced. So
Juliette comes up with the idea to wrap candies from the intermixed bins with
wrappers that say “mystery flavor.” This way, production keeps pace with the
plan, and the wrapper/flavor quality problem is mitigated.

Risk Planning

Every one of us takes risks on a daily basis. Just getting out of bed in
the morning is a risk. You might stub your toe in the dark on the way to the
light switch or trip over the dog and break a leg. These things don’t usually
happen, but the possibility exists. The same is true for your project. Risk
exists on all projects, and the potential that a particular risk will occur
depends on the nature of the risk.

Risk, like much of the information gathered during other Planning pro-
cesses, will change as the project progresses and should be monitored through-
out the project. As you get close to a risk event, that’s the time to reassess your
original assumptions about the risk and your plans to deal with the risk and to
make any adjustments as required.
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One consideration to take into account when assessing risk is risk toler-
ance. Stakeholder risk tolerance is one of the inputs in the Risk Management
Planning process. Organizations and stakeholders, as well as individuals, all
have different tolerances for risk. One organization might believe that the
risk of a potential 17 percent cost overrun is high, while another might think
it’s low. It’s important for the project manager to understand the tolerance
level the organization and the stakeholders have for risk before evaluating
and ranking risk.

During the risk-planning process, we’ll look at Risk Management Plan-
ning, Risk Identification, Qualitative Risk Analysis, Quantitative Risk
Analysis, and Risk Response Planning. At this stage, we need to identify all
potential risks that exist for our project, and we need to understand the
probability of risk occurrence. We also want to know what the impact to
the project or product outcome will be if the risk does happen. Not all risk
is bad, and not all risks have negative impacts, but you need to know about
them nevertheless. All risks are caused by something and therefore have
consequences. Those consequences will likely impact one or more of the
triple constraints.

The idea behind risk planning is that you identify all the risks and then eval-
uate and quantify the risks to come up with a plan to deal with or avert them.

Risk Management Planning

Risks come about for many reasons. Some are internal to the project, and
some are external. The project environment, the planning process, the project
management process, inadequate resources, and so on can all contribute to
risk. Some risks youw’ll know about in advance and plan for during this process;
others will occur unannounced during the project. The Risk Management
Planning process determines how you’ll plan for risks on your project.

Risks associated with the project generally concern the project objectives,
which in turn impact time, costs, or quality, or any combination of the three.
The purpose for Risk Management Planning is to create a risk management
plan, which describes how you will define, monitor, and control risks through-
out the project. The risk management plan becomes part of the project plan at
the conclusion of the Planning process.
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Risk Management Plan

The risk management plan is the only output of this process. The risk man-
agement plan details how risk management processes will be implemented,
monitored, and controlled throughout the life of the project. It details how
you will manage risks but does not attempt to define responses to individual
risks. In the risk response plan, individual risk responses are discussed. We’ll
talk about that a little later in this section.

According to the Guide to the PMBOK, the risk management plan might
include a description of the methodology you’ll use to perform risk manage-
ment. Roles and responsibilities are included in the document and describe
the team of people who are responsible for managing the identified risks and
their responses. These teams are usually not the project team. Risk analysis
should be unbiased, which may not be possible when project team members
are involved.

The budget for risk management is included in the plan as well. Qual-
itative and quantitative scoring interpretation methods are described in
the plan including thresholds for risk. We’ll cover these topics later in this
section.

The plan also describes the timing of risk management processes and the
criteria that establish risk thresholds. And the plan also describes how the
risk management information will be maintained and updated, reported to
project participants, and documented for future reference.

It’s very important to spend time developing this plan as the risk manage-
ment plan is an input to every other risk-planning process. It is also an input
to the Risk Monitoring and Control process, which we’ll cover in another
chapter.

Identifying Potential Risk

The Risk Identification process involves identifying all the risks that might
impact the project, documenting them, and documenting their characteris-
tics. Risk Identification should occur over the course of several steps. You

can include all project team members, stakeholders, subject matter experts,
users, and anyone else whom you think may help in the Risk Identification
process. Perhaps in the first round of Risk Identification, you include just the
project team and then bring in the stakeholders or risk management team to
further flesh out risks during the second round of identification.
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Risks may or may not adversely affect the project. However, all risk
events and their consequences should be identified. Here’s a partial list to get
you thinking about where risk may be found:

= Budgets/funding

= Schedules

= Scope or requirements changes
= Technical issues

= Personnel issues

» Hardware

= Contracts

= Political concerns
= Business risk

= Legal risk

= Environmental risk

This is by no means an exhaustive list. Realize that risk is lurking almost
anywhere on your project. It’s your job to discover all the possible risks using
the tools and techniques of this process and document the risks.

Identifying Risk Inputs

The inputs to this process include the risk management plan, project Plan-
ning outputs, risk categories, and historical information. Take note of the

input titled “project Planning outputs” as they include the project charter,
the WBS, your cost and time estimates, assumptions and constraints, and the
procurement plan. We’ll discuss the procurement plan later in this chapter.

Risk categories involve either industry or application areas. According to
the Guide to the PMBOK, the risk categories may include technical, quality,
or performance risks; project management risks; organizational risks; and
external risks.

The historical information input here refers to previous project experi-
ences via the project files and/or published information like commercial
databases or academic research that might exist for your application areas.
Project team knowledge is another form of historical information.
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Tools and Techniques Used to Identify Risk

This process is undertaken using five tools and techniques: documentation
reviews, information-gathering techniques, checklists, assumptions analysis,
and diagramming techniques.

Documentation reviews involve reviewing project plans, assumptions,
and historical information regarding previous projects.

Information gathering includes several techniques like brainstorming, the
Delphi technique, interviewing, and strength and weakness analysis. We’ll
take a brief look at each.

Brainstorming

This is probably the most often used technique of Risk Identification. You’ve
probably used this technique many times for many purposes. Brainstorming
involves getting subject matter experts, team members, risk management
team members, and anyone else who might benefit the process in a room and
asking them to start identifying possible risk events. The trick here is that one
person’s idea might spawn another idea and so on, so that by the end of the
session you’ve identified all the possible risks.

Delphi Technique

The Delphi technique is a lot like brainstorming only the people participat-
ing in the meeting don’t necessarily know each other. In fact, the people par-
ticipating in this technique don’t all have to be located in the same place and
can participate anonymously. You can use e-mail to facilitate this technique
very easily.

What you do is assemble your experts, both from inside and outside the
company, and ask them via a questionnaire to identify potential risks. They
in turn send their responses back to you (or the facilitator of this process). All
the responses are organized by content and sent back to the Delphi members
for further input, additions, or comments. The participants then send their
comments back one more time, and a final list of risks is compiled by the
facilitator.

The Delphi technique is a great tool that allows consensus to be reached
very quickly. It also helps prevent one person from unduly influencing the
others in the group and thus prevents bias in the outcome because the par-
ticipants are usually anonymous and don’t necessarily know how others in
the group responded.
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NOMINAL GROUP TECHNIQUE

Another technique that is similar to the Delphi technique is the nominal
group technique. It isn’t a named tool and technique of this process but is a
technique you might find useful.

This technique requires the participants to be together in the same room.
Each participant has paper and pencil in front of them, and they are asked
to write down what risks they think the project faces. Sticky-backed notes
are a good way to do this. Each piece of paper should contain only one risk.
The papers are given to the facilitator, who sticks them up to the wall or a
white board. The panel is then asked to review all the risks posted on the
board; rank them and prioritize them, in writing; and submit the ranking to
the facilitator. Once this is done, you should have a complete list of risks.

Interviewing

Interviews are question-and-answer sessions held with others including
other project managers, subject matter experts, stakeholders, customers, the
management team, project team members, and users. These folks provide
you with possible risks based on their past experiences with similar projects.
This technique involves interviewing those folks with previous experience
on projects similar to yours, or those with specialized knowledge or industry
expertise. Ask them to tell you about any risks that they’ve experienced or
that they think may happen on your project. Show them the WBS and your
list of assumptions to help get them started thinking in the right direction.

Checklists

Checklists used during Risk Identification are usually developed based on
historical information and previous project team experience. If you typically
work on projects that are similar in nature, begin to compile a list of risks.
You can then convert this to a checklist that will allow you to identify risks
on future projects quickly and easily. However, don’t rely solely on check-
lists for Risk Identification as you might miss important risks.

Assumptions Analysis

This is a matter of identifying and documenting the assumptions you’ve
made regarding the project and then using them as a jumping-off point to
further identify risks.
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Diagramming Techniques

Cause-and-effect diagrams and flowcharts are usable in the Risk Identifica-
tion process as well as the Quality Planning process. We discussed these dia-
gramming techniques earlier in this chapter.

A third diagramming technique used during Risk Identification is called
influence diagrams. These typically show the causes of problems and the
order of occurrence over time.

Each of these techniques provides a way for you to help identify project
risks. It’s important that you identify all the risks early on. The better job you
do of identifying the project’s risks at the Planning stage, the better your risk
response plan will look. Risk Identification is not an area of project Planning
that you should skip.

Risk Identification Outputs

The outputs of the Risk Identification process include risks, triggers, and
inputs to other processes.

Risks are all the potential events and their subsequent consequences that
could occur, as we’ve discussed in this section. Once you’ve identified all the
potential risks, you might want to log them in a risk database or tracking sys-
tem to organize them and keep a close eye on their status. This can easily be
done in spreadsheet format or whatever means you choose. List the risks and
assign each risk a tracking number. This gives you a means to track the risks,
their occurrence, and the responses implemented. We’ll talk more about risk
databases in the Risk Monitoring and Control process in Chapter 10.

Triggers

If you’ve ever suffered from a hay fever attack, you can’t mistake the itchy,
runny nose and scratchy throat that can come on suddenly and send you into
a sneezing frenzy. Risk symptoms, also known as triggers, work the same
way. Be on the alert for symptoms that might signal a risk event is about to
occur.

If you’re planning to host an outdoor gathering and rain clouds start roll-
ing in from the north on the morning of the activity, you probably have a risk
event waiting to happen. A key team member hinting about job hunting is a
warning sign that they may be thinking of leaving, which in turn can cause
schedule delays, increased costs, etc. This is another example of a trigger.
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Inputs to other processes may occur as a result of the risks you’ve identi-
fied and can include schedule updates, modifications to the WBS, cost revi-
sions, and other process updates.

Qualitative Risk Analysis

Qualitative Risk Analysis involves determining what impact the identified
risks will have on the project and the probability they’ll occur. It also puts
the risks in priority order according to their effect on the project objectives.

Qualitative Risk Analysis should be performed throughout the project.
Using Qualitative Risk Analysis methods allows you to determine the prob-
ability a risk will occur and to evaluate its consequences. This technique
depends on the project type, data precision, and the scales of probability and
impact. We’ll take a brief look at these three inputs. The remaining inputs to
this process include the risk management plan, identified risks, project sta-
tus, and assumptions.

Qualitative Inputs

The input project type refers to the complexity of the project and whether
you and the team have had experience with projects of this kind. If you’re
working on a project that is similar in size and scope to others you’ve worked
on, you’ll have a much better understanding of the probability of the occur-
rence of risk events and their consequences. However, if you’re working on
a new project that’s particularly detailed or you’re using new technology,
you will have little information on the probability of risk events.

Data precision is concerned with the reliability of the data used to
identify and describe risks and the level of understanding regarding their
consequences.

Scales of probability and impact are used to determine and measure risk
probability and the effect of the risk on the project objectives. We’ll talk more
about these scales in the tools and techniques section (which comes next).

Risk Probability Analysis

The Qualitative Risk Analysis tools and techniques are primarily con-

cerned with discovering the probability of a risk event and determining the
impact the risk will have if it does occur. The outputs of this process will
prioritize the risks you’ve scored here using these tools and techniques to
determine which ones should receive further Risk Response Planning. All
of the information you gather regarding risks and probability needs to be
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as accurate as possible. It’s also important that you gather unbiased infor-
mation so that you don’t unintentionally overlook risks with great poten-
tial or consequences.

The purpose of this process is to determine risk event probability and
risk impact. You’ll use the tools and techniques of this process to estab-
lish risk scores. The tools and techniques include risk probability and
impact, probability/impact risk rating matrix, project assumptions test-
ing, and data precision ranking.

Risk Probability and Impact

This tool and technique assigns probability to the risk events you’ve identi-
fied and determines their effect on project objectives.

During Qualitative Risk Analysis, you will simply assign a high, medium,
or low value, or some similar combination, to the risk. For example, maybe
you’ve identified the departure of a key team member as a potential risk for
the project. Depending on how familiar you are with the situation, you may
know that this probability is very likely and the consequences would have
significant impact. If so, assign a high probability to this risk. If the key team
member is happy with the company and wouldn’t dream of leaving save for
extreme circumstances, assign this risk a low probability.

These assignments include the probability of the risk occurring and the
severity of the impact should it occur. The next technique deals with this
issue more fully.

Probability/Impact Risk Rating Matrix

A probability matrix might be as simple as listing your risks and assigning a
high, medium, or low value to them. This is called an ordinal scale as the val-
ues are rank ordered from high to low. In practice, ordinal values may also
include ranking by position. In other words, the risks are listed in rank order
as the first, the second, the third, and so on.

Another matrix format is shown as a combination of the probability of
the risk using a probability scale and the severity of the impact using an
impact scale.

Probability is the likelihood that an event will occur. The classic example
is flipping a coin. There is a .50 probability of getting heads and a .50 prob-
ability of getting tails on the flip. One thing to note is that the probability
that an event will occur plus the probability that the event will not occur
always equals 1.0. In our coin-flipping example, there is a .50 chance that
we’ll get heads on the flip. There is also, therefore, a .50 chance we will not
get heads on the flip. The two responses added together equal 1.0. Probabil-
ity scales are always expressed as a number between 0.0, which means there

Copyright ©2002 SYBEX, Inc., Alameda, CA www.sybex.com


http://www.sybex.com

210 Chapter 6 - Establishing Project Planning Controls

TABLE 6.1

is no probability of the event occurring, and 1.0, which means there is 100
percent certainty the risk will occur.

The severity of the risk impact, called an impact scale, is assigned as a car-
dinal value. Cardinal scales or values are actual numeric values assigned to
the risk.

Assessing the probability and risk impact is typically accomplished
using expert judgment and interviewing techniques. Some of the tools and
techniques outlined in the Risk Identification process like brainstorming,
interviewing, and the Delphi technique can be used during this process to
determine probability and impact.

RISK IMPACTS

Another method to determine impact is to develop predefined measure-
ments that describe what value to place on a risk event depending on the
project objective or triple constraint it impacts. For example, let’s say a risk
event impacting project costs has a medium chance of occurring. You’ve
predefined a medium impact to carry a value of 0.4. Further criteria say
that a risk event that falls into the medium category for cost must increase
cost by 10 percent. An example chart is shown in Table 6.1.

Risk Impacts Rating Matrix
Constraints Low-Low Low Medium High High-High
0.05 0.20 0.40 0.60 0.80
Cost No sig- Less 7-12% 13-18% More
nificant than 6% increase increase than 18%
impact increase increase
Time No sig- Less 7-12% 13-18% More
nificant than 6% increase increase than 18%
impact increase increase
Quality No sig- Few com-  Significant Unaccept- Product
nificant ponents impact able quality not usable
impact impacted requiring
customer
approval to
proceed
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You can use a chart like this to evaluate and assign risk probability and
impact to your list of identified risks. The criteria are determined at the
beginning of the project. Later, all the risks are listed and prioritized based
on the risk ranking and other factors. We’ll get to that when we discuss the
outputs of this process.

PROBABILITY/IMPACT MATRIX
A probability/impact (PI) matrix is developed to determine if risks should be
classified as high, medium, or low risks. This is accomplished by multiplying
the risk probability by the risk impact to determine an overall score. The
threshold of risk based on high, medium, and low tolerances is determined
by comparing the risk score based on the probability level to the PI matrix.

As an example, we’ve determined that a cost risk event has a 0.4 prob-
ability of occurring and a 0.2 impact on the project cost if it does occur.
Therefore, the overall score is as follows: 0.4 x 0.2 = 0.08. A score of 0.08
for a probability of 0.4 is in the medium threshold, so this risk is assigned
a medium value. Again, the values assigned to the risks will determine how
Risk Response Planning is carried out for the risks later during the risk-
planning processes.

A further example of this is shown in the “Screen Scrapers, Inc.” sidebar
later in this section.

Project Assumptions Testing

The important thing to note about this output is that all assumptions are
tested against two things according to the Guide to the PMBOK. The first is
the strength of the assumption or the validity of the assumption. The second
is the consequences that may impact the project if the assumption turns out
to be false. All assumptions that are true should be evaluated and scored just
like the risks you identified and scored earlier in this section.

Data Precision Ranking

This involves determining the usefulness of the data gathered to evaluate
risk. According to the Guide to the PMBOK, data precision ranking looks at
the quality of the data used, the availability of data regarding the risks, how
well the risk is understood, and the reliability and integrity of the data.
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@ Real World Scenario
Screen Scrapers, Inc.

Screen Scrapers is a software-manufacturing company that produces a
software product that looks at your mainframe screens, commonly called
green screens, and converts them to browser-based screens. The browser-
based screens look like any other Windows-compatible screens with but-
tons, scroll bars, and drop-down lists.

Screen Scrapers devised this product for companies that use mainframe
programs to update and store data because many of the entry-level workers
beginning their careers today are not familiar with green screens. They're
cumbersome and difficult to learn, and no consistency exists from screen to
screen or program to program. An F5 key in one program might mean go
back one page, while an F5 key in another program might mean clear the
screen. New users are easily confused, make a lot of mistakes, and have to
write tablets full of notes on how to navigate all the screens.

Your company has purchased the Screen Scraper product and has appointed
you the project manager over the installation. There are lots of issues to
address on this project, and you’ve made great headway. You're now at the
risk identification and quantification stage. You decide to use the Delphi tech-
nique to assist you in identifying risk and assigning probability and impact
rankings. There are some experts available in your company who can serve
on the Delphi panel, as well as some folks in industry organizations you
belong to outside the company.

You assemble the group, and set up a summary of the project and send it
out via e-mail requesting responses to your questions about risk. After the
first pass, you compile the list of risks as follows (this list is an example and
isn’t exhaustive as your list will be project specific):

= Vendor viability—will they stay in business?

= Vendor responsiveness with problems after implementation
= Software compatibility risks with existing systems

= Hardware compatibility risk

= Connection to the mainframe risk

= Training IT staff members to maintain the product

Copyright ©2002 SYBEX, Inc., Alameda, CA www.sybex.com


http://www.sybex.com

Risk Planning 213

You send this list back to the Delphi members and ask them to assign a
probability of high-high, high, medium, low, or low-low and an impact level
of 0.0-1.0 to each risk. The Delphi members assign probability based on a
probability scale designed by the risk management team.

The values of the probability scale are as follows: High-high is 0.8, high is
0.6, medium is 0.4, low is 0.2, and low-low is 0.05.

The Pl matrix index shows the probability assignment thresholds listed in
Table 6.2 (following this sidebar). The table is populated by multiplying the
risk event probability times the impact values of 0.05, 0.2, 0.4, 0.6, and 0.8.
Thetable is read based on the probability of the risk occurring. For example,
if the risk event has a 0.8 probability of occurring and the risk score is 0.16,
the risk would receive an overall medium rating.

The completed risk list and their rankings that you received from the Delphi
members looks like Table 6.3 (following this sidebar).

Based on the Pl matrix thresholds, the project risks are assigned the follow-
ing overall probabilities:

= Vendor viability = high

= Vendor responsiveness = low

= Software compatibility = medium
= Hardware compatibility = medium
= Mainframe connection = high

= Training = low

TABLE 6.2 Pl Matrix for Screen Scrapers, Inc.

Risk Scores
Probability (Probability x Impact)*
.8 .04 .16 .32 .48 .64
.6 .03 .12 .24 .36 .48
4 .02 .08 .16 .24 .32
2 .01 .04 .08 .12 .16

*The legend for the Pl matrix is as follows: no formatting = low assignment;
italics = medium assignment; bold italics = high assignment.
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TABLE 6.3 RiskImpacts Rating Matrix for Screen Scrapers, Inc.

Risk Probability Impact Risk Scores
Vendor viability 4 8 .32
Vendor responsiveness .2 .5 .10
Software compatibility 4 4 .16
Hardware compatibility 4 3 .12
Mainframe connection .8 .8 .64
Training .2 3 .06

Risk Ranking

The outputs of this process include overall risk ranking for the project, list of
prioritized risks, list of risks for additional analysis and management, and
trends in Qualitative Risk Analysis results.

The goal here is to rank all of the risks, prioritize them, and perform more
analysis on the risks with high priority. Let’s look at the first three outputs
individually.

Overall Risk Ranking for the Project

This output compares the list of risks and their overall rankings to other sim-
ilar projects. You can use the overall risk scores of the current project as a
gauge to determine if it has more or less risk than projects of similar size and
scope. Overall risk score comparisons are also used to help determine if fur-
ther analysis should be performed regarding the project and to make go or
no-go decisions about the project or project phase. For example, suppose the
project you’re considering has an overall risk score that’s significantly higher
than a previous project of a similar nature. You could consider doing further
benefit/cost analysis and revisit some of the project justification techniques
to determine if the project is worth pursuing. A relatively high risk score
could also indicate that you need to assign more resources to the high-risk
areas or perhaps that the project needs to be canceled.

Copyright ©2002 SYBEX, Inc., Alameda, CA www.sybex.com


http://www.sybex.com

Risk Planning 215

List of Prioritized Risks

As the title implies, the risks you’ve identified and scored during this process
are now listed in priority order. Priority is determined using the risk scores
including probability and impact and other criteria, which might include the
timing of the risk event, the WBS level impacted, and so on.

List of Risks for Additional Analysis and Management

This output examines the risks and their scores to determine which ones
should receive further analysis. Those risks with scores of high-high or
high, for example, might need further review and action by the risk man-
agement team.

Quantifying Risk

Quantitative Risk Analysis looks at the risks you’ve identified and assigns
numeric probabilities to each risk. Quantitative Risk Analysis, like Qualita-
tive Risk Analysis, examines each risk and its potential impact on the project
objectives. You may choose to use both of these processes to assess risk or
only one of them depending on the complexity of the project and organiza-
tional policy regarding risk planning.

Quantitative Risk Analysis evaluates the impacts of risk and quantifies
the risk exposure of the project. It determines any interactions among the
risks and assesses the range of potential project outcomes. This includes
identifying realistic cost, schedule, and scope issues that need attention.
The focus here is to determine which risks you should pay attention to and
develop responses for, and which risks you can put on the back burner.

We’ll take a look at the tools and techniques of the Quantitative Risk
Analysis process, which include interviewing, sensitivity analysis, decision
tree analysis, and simulation.

Interviewing

This technique is like the interviewing technique we talked about in Risk Iden-
tification. Project team members, stakeholders, and subject matter experts are
prime candidates for risk interviews. Ask them about their experiences on past
projects and about working with the types of technology or processes you’ll
use during this project.
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Make certain you document the results of the interview and how the inter-
viewees decided upon the risk ranges and criteria they used to place risks in
certain categories. This will help you later in developing risk responses as well.

For the exam, you should know that there are several types of probabil-
ity distributions that are useful in displaying risk information. The type of
distribution you use determines the type of information you should gather
during the interviewing process. It’s beyond the scope of this book to delve
into probability distributions and calculations. Remember that continuous
probability distributions are commonly used in Quantitative Risk Analy-
sis. According to the Guide to the PMBOK, continuous probability distri-
butions include normal and log normal distributions, and triangular, beta,
and uniform types. Also remember that triangular distributions use esti-
mates based on pessimistic, most likely, and optimistic values. There is
more information on this estimating technique in Chapter 7. Normal and
log normal distributions use mean and standard deviations.

Sensitivity Analysis
Sensitivity analysis is a quantitative method of analyzing the potential impact
of risk events on the project. Sensitivity analysis can also be used to determine
stakeholder risk tolerance levels.

Decision Tree Analysis

Unfortunately, this isn’t a tree outside your office door that produces “yes”
and “no” leaves that you can pick to help you make a decision. Decision
trees are diagrams that show the sequence of interrelated decisions and the
expected results of choosing one alternative over the other. Typically, more
than one choice or option is available when you’re faced with a decision or,
in this case, potential outcomes from a risk event. The available choices are
depicted in a tree form starting at the left with the risk decision and branch-
ing out to the right with possible outcomes. Decision trees are usually used
for risk events associated with time or cost.

Figure 6.2 shows a sample decision tree using expected value (EV) as one

of its inputs.
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FIGURE 6.2 Decisiontree

Expected Value

of Decision
Good Outcome
Probability .6 $4200
Choice X
EV = $7000
Poor Outcome $2800
Probability .4
Decision/ /
Start
2 Good Outcome
Probability .8 $4000
Choice Y
EV = $5000
Poor Outcome $1000
Probability .2

Expected value is the anticipated impact of the decision. This example
shows expected value in dollars. The expected value of the decision is a result
of the probability of the risk event multiplied by the impact. Impact is shown
in dollars in this example. The squares represent decisions to be made, and
the circles represent the points where risk events may occur.

The decision with an expected value of $4200 is the correct decision to
make as the resulting outcome has the greatest value.

Simulation

Monte Carlo Analysis is a simulation technique that helps you quantify risks
associated with the project as a whole. The identified risks and their poten-
tial impacts to the project objectives are examined from the perspective of
the whole project. Monte Carlo Analysis is used to determine potential out-
comes by simulating the project over and over multiple times. Monte Carlo
Analysis can also be used during the Schedule Development process.

Simulation techniques are used to predict schedule or cost risks. Sched-
ule simulations are usually performed using the precedence diagramming
method schedule, and cost risk simulation typically uses the WBS as its
basis.
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Listing Quantified Risks

The outputs of the Quantitative Risk Analysis process are prioritized lists of
quantified risks, probabilistic analysis of the project, probability of achiev-
ing the cost and time objectives, and trends in Quantitative Risk Analysis
results.

The prioritized list in this process is similar to the list produced during
the Qualitative Risk Analysis process. The list of risks includes those that
present the greatest risk to the project and their impacts. It also lists those
risks with the greatest opportunities to the project.

Probabilistic analysis of the project is the forecasted results of the project
schedule and costs as a result of the outcomes of risk analysis. These results
include projected completion dates and costs along with a confidence level
associated with each. Confidence levels describe the level of confidence placed
on the result. As an example, perhaps the projected schedule completion date
is July 12 and the confidence level is .85. This says that we believe the project
will finish on or before July 12 and have an 85 percent level of confidence that
this date is accurate.

Using the tools and techniques of Quantitative Risk Analysis will also
allow you to assign a probability of achieving the cost and time objectives
of the project. This output documents those probabilities.

Trends in Quantitative Risk Analysis will likely appear as you repeat the
risk analysis processes. This information is useful as you progress, making
those risks with the greatest threat to the project more evident, which allows
you the opportunity to perform further analysis or go on to develop risk
response plans.

Risk Response Planning

Risk Response Planning is a process of deciding what steps to take to reduce
threats and take advantage of the opportunities discovered during the risk
analysis processes. This process also includes assigning departments or indi-
vidual staff members the responsibility of carrying out the risk response
plans you’ll outline in this process.

Generally you’ll want to develop risk response plans for those risks with
a combination of high probability of occurrence and significant impact to
the project. Developing risk response plans for risks of low severity or insig-
nificant impact would not be efficient.
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Several strategies are used in this process to reduce or control risk. It’s
important that you choose the right strategy for each risk so that the risk
and its impacts are dealt with effectively. After deciding on which strategy
to use, you’ll develop an action plan to put this strategy into play should
the risk event occur. You may also choose to designate a secondary or
backup strategy.

The tools and techniques of this process include the following strategies:
avoidance, transference, mitigation, and acceptance.

Avoidance

Risk avoidance involves avoiding the risk altogether or eliminating the

cause of the risk event. Let’s say you’re going to take a car trip from your
home to a point 800 miles away. You know, because your friends who just
took the same trip told you, that there is a long stretch of construction on
one of the highways you’re planning on using. To avoid the risk of delay,
you plan the trip around the construction work and use another highway
for that stretch of driving. In this way, you avoid the risk of getting held up
in construction traffic and arrive at your destination on time.

With risk avoidance, you essentially eradicate the risk by eliminating its
cause. Here’s another example: Suppose your project was kicked off without
adequate scope definition and requirements gathering. You run a high prob-
ability of experiencing scope creep, or ever-changing requirements, as the
project progresses, thus impacting the project schedule. You can avoid this
risk by adequately documenting the project scope and requirements during
the Planning process and taking steps to monitor and control changes to
scope so it doesn’t get out of hand.

Risks that occur early in the project might easily be avoided by improving
communications, refining requirements, assigning additional resources to
project activities, refining the project scope to avoid risk events, and so on.

Transference

The idea behind risk transference is to transfer the risk and the consequences
of that risk to a third party. The risk hasn’t gone away, but the responsibility
for the management of that risk now rests with another party. Most compa-
nies aren’t willing to take on someone else’s risk without a little cash thrown
in for good measure. This strategy will impact the project budget and should
be included in the cost estimate exercises if you know you’re going to use it.
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Transfer of risk can occur in many forms. Insurance is one form of risk
transfer. You are probably familiar with how insurance works. As an
example, you purchase car insurance so that if you come upon an obstacle
in the road and there is no way of avoiding it, the cost to repair the damage
to the car is paid by the insurance company. Okay, minus the deductible
and all the calculations for the age of the car, the mileage, the color and
make of the car, the weather conditions the day you were driving—but we
digress.

Another method of risk transfer is contracting. Contracting transfers
specific risks to the vendor depending on the work required by the con-
tract. The vendor accepts the responsibility for the cost of failure. Again,
this doesn’t come without a price. Contractors charge for their services,
and depending on the type of contract you negotiate, the cost might be
quite high. For example, in a firm fixed price contract, which we’ll talk
more about in the Procurement Planning section, the vendor increases the
cost of the contract to compensate for the level of risk they’re accepting.

However, keep in mind that contracting isn’t a cure-all. You might just
be swapping one risk for another. For example, say you hire a driver to go
with you on your road trip and their job is to do all the driving. If the driver
becomes ill or in some way can’t fulfill their obligation, you aren’t going to
get to your destination on time. You’ve placed the risks associated with the
drive on the contract driver; however, you’ve taken on a risk of delay due
to nonperformance, which means you’ve just swapped one risk for another.
You’ll have to weigh your options in cases like this and determine which side
of the risk coin your organization can more readily accept.

Other forms of transference include warranties, guarantees, and perfor-
mance bonds.

Mitigation
Risk mitigation attempts to reduce the impact of the risk event by reducing the
probability of risk occurrence. This strategy is a lot like defensive driving. You
see an obstacle in the road ahead, survey your options, and take the necessary
steps to avoid the obstacle and proceed safely on your journey. Seeing the
obstacle ahead (identifying risk) allows you to reduce the threat by planning
ways around it or planning ways to reduce its impact if the risk does occur.
According to the Guide to the PMBOK, the purpose of mitigation is to
reduce the probability that a risk will occur and reduce the impact of the risk
to a level where you can accept the risk and its outcomes.
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Acceptance

Acceptance means that you won’t make any plans to try to avoid or miti-
gate the risk. You’re willing to accept the consequences of the risk should
it occur. Let’s revisit our road trip example. You could plan the trip using
the original route and just accept the risk of running into construction. If
you get to that point and you’re delayed, you’ll just accept it. This is called
passive acceptance. You could also go ahead and make plans to take an
alternate route, but not enact those plans until you actually reach the con-
struction and know for certain that it is going to impede your progress.
This is called active acceptance.

Contingency Planning

Contingency planning is a lot like mitigation in that you plan alternatives to
deal with the risks should they occur. For example, perhaps you have iden-
tified the departure of a key team member as one of your project risks. A con-
tingency plan might be to train one or two other team members in the area
of expertise needed so that if the key team member leaves, you have someone
else to put in their place.

Contingency comes into play when the risk event occurs. This implies you
need to plan for your contingencies well in advance of the threat. After the
risks have been identified and quantified, contingency plans should be devel-
oped and kept at the ready.

Contingency allowances or reserves are project funds that are held in
reserve to offset any unavoidable threats that might occur to project scope,
schedule, cost overruns, or quality.

In practice, you’ll find that identifying risks, quantifying risks, and devel-
oping responses for potential threats may happen simultaneously. In any
case, you don’t want to be taken by surprise, and that’s the point of the risk
processes. If you know about potential risks early on, you can very often mit-
igate or avoid them altogether.

Risk Response Planning Outputs

Risk Response Planning has several outputs including risk response plan,
residual risks, secondary risks, contractual agreements, contingency reserve
amounts needed, inputs to other processes, and inputs to a revised project
plan. The last four of these outputs are self explanatory. Remember that you
might need to revisit other Planning processes after performing Risk Response
Planning to modify project plans as a result of risk responses.

Now we’ll examine the first three outputs of this process.
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Risk Response Plan

The risk response plan describes the actions you’ll take should the identified
risks occur. It should include all the identified risks, descriptions of the risks,
and the area of the project in which the impact will occur. The risk detail
should also describe the causes of risk and how they’ll impact the project
objectives.

The department or staff members responsible for risk management are
documented here. All of the results of the qualitative and quantitative pro-
cesses and the details regarding risk strategies (acceptance, avoidance, and so
on) are documented here as well.

The meat of this plan contains the responses to risks whether this includes
one of the risk strategies or a detailed action plan. All of the responses should
document the time and cost needed to implement the response.

The contingency plans and reserves are part of the risk response plan as well.

Residual Risks

A residual risk is a leftover risk so to speak. After you’ve implemented a risk
response strategy—say mitigation, for example—some minor risk may still
remain. The contingency reserve is set up to handle situations like this.

Secondary Risks

Secondary risks are risks that come about as a result of implementing a risk
response. The example given previously where you transferred risk by hir-
ing a driver to take you to your destination but they became ill along the
way is an example of a secondary risk. Their illness delayed your arrival
time, which is risk directly caused by hiring the driver, or implementing a
risk response. When planning for risk, identify and plan responses for sec-
ondary risks that could occur as well.

Risks exist on all projects. And risk planning is an important part of the
project Planning process. Just the act of identifying risks and planning
responses can decrease their impact if they occur. Don’t take the “what I
don’t know won’t hurt me” approach to risk planning. This is definitely a
case where not knowing something can be devastating. Risks that are easily
identified and have planned responses aren’t likely to kill projects or your
career. Risks that you should have known about but ignored could end up
costing the organization thousands or millions of dollars, causing schedule
delays, or ultimately killing the project. There could be a personal cost as
well as cost and schedule overruns due to poor planning on your part are
not easily explained on your resume.
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Understanding Procurement Planning

Procurement Planning is a process of identifying what goods or ser-
vices you’re going to purchase from outside of the organization. Part of what
you’ll accomplish in this process is determining whether you should pur-
chase the goods or services, and if so, how much and when. Keep in mind
that we’re discussing the Procurement Planning process from the buyer’s per-
spective as this is the approach the Guide to the PMBOK takes.

Sometimes, your entire project will be procured from a vendor. In cases
like these, the vendor will have a project manager assigned to the project.
Your organization may choose to have an internal project manager assigned
as well to act as the conduit between your company and the vendor and to
provide information and monitor your organization’s deliverables. When
this happens, the vendor or contracting company is responsible for fulfilling
all of the project management processes as part of the contract. In the case
of an outsourced project, the seller—also known as the vendor, supplier, or
contractor—manages the project, and the buyer becomes the stakeholder.

Procurement Planning has many inputs. We’ve covered some of them
before, and the ones we haven’t looked at are self explanatory. I recommend
you study the inputs to this process on your own. The exam focuses primar-
ily on the tools and techniques and outputs of this process. We’ll look at two
of the tools and techniques now. Expert judgment is also a tool and tech-
nique in this process, but we’ve already covered that ground.

Make or Buy Analysis

The main decision you’re trying to get to in make or buy analysis is whether
it’s more cost effective to buy the products and services or more cost effec-
tive for the organization to produce the goods and services needed for the
project.

One of the things you should consider in make or buy analysis is cost.
Costs should include both direct costs—in other words, the actual cost to
purchase the product or service—and indirect costs such as the salary of the
manager overseeing the purchase process or ongoing maintenance costs.

Other considerations might include things like capacity issues, skills, avail-
ability, and trade secrets. Strict control might be needed for a certain process
and thus the process cannot be outsourced. Perhaps your organization has the
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skills in-house to complete the project, but their current project list is so back-
logged that they can’t get to the new project for months so you need to bring
in a vendor.

Make or buy analysis concludes with the decision to do one or the other.

Contract Type Selection

A contract is a compulsory agreement between two or more parties and is
constructed such that one party gives something up (money) and the other
party receives something (goods or services) in return. There are different
types of contracts for different purposes. The Guide to the PMBOK divides
contracts up into three categories. Within each category are different types
of contracts. We’ll look at each. There is an exam question or two regard-
ing contract types, so spend some time getting familiar with them.

Fixed Price or Lump Sum Contracts

These contracts set a specific, firm price for the goods or services rendered.
The buyer and seller agree on a well-defined deliverable for a set price. In
this kind of contract, the biggest risk is borne by the seller. The seller, or
contractor, must take great strides to assure they’ve covered their costs and
will make a comfortable profit on the transaction. The seller assumes the
risks of increasing costs, nonperformance, or other problems. However, to
counter these unforeseen risks, the seller builds in the cost of the risk to the
contract price.
Fixed price contracts are usually used for projects that will take a long

time to complete and have a high value to the company.

Fixed Price plus Incentive Contracts

Fixed price plus incentive contracts are another type of fixed price contract,
but the difference here is that the buyer includes an incentive, or bonus, for
early completion or for some other agreed-upon performance criteria that’s
exceeded according to contract specifications. The criteria for early comple-
tion, or other performance enhancements, must be spelled out in the contract
so both parties understand the terms and conditions.

Another thing to note with this type of contract is that some of the risk is
borne by the buyer as opposed to the firm fixed price contract where all of
the risk is borne by the seller. The buyer takes some risk, albeit minimal, by
offering the incentive to get the work done earlier, etc. For example, the
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buyer really would like the product delivered 30 days prior to when the seller
thinks they can deliver, so the buyer assumes the risk for the early delivery
via the incentive.

Unit Price Contracts

This type of contract is used quite often. The seller specifies a set amount
for the goods or services rendered by some measurement. For example, a
contracting agency might charge you $135 per hour for a Java program-
mer, or a leasing company may charge you $2000 per month for the hard-
ware you’re renting during the testing phase of your project. These rates
are preset and agreed upon by the buyer and seller ahead of time.

Cost Reimbursable Contracts

These types of contracts are as the name implies. The costs associated with
producing the goods or services are charged to the buyer. All the costs the seller
takes on during the project are charged back to the buyer, thus the seller is
reimbursed.

Cost reimbursable contracts carry the highest risk to the buyer as the total
costs are uncertain. As problems arise, the buyer will have to shell out even
more money to correct the problems. Cost reimbursable contracts are risky
for the buyer and have a lot of uncertainty associated with them. Be certain
to audit your statements when using a contract like this so that charges from
some other project the vendor is working on don’t accidentally end up on
your bill.

Cost reimbursable contracts are used when there is a lot of uncertainty
regarding the project, when a large investment must be made in the project
well before completion of the project, and when there is a high amount of risk.

Cost plus Fixed Fee

The first type of cost reimbursable contract is cost plus fixed fee (CPFF).
Cost plus contracts charge back all project costs to the seller and include a
fixed fee upon completion of the contract. This is how the seller makes
money on the deal as the fixed fee portion is the seller’s profit. The fee is
always firm in this kind of contract, but the costs are variable. The seller
doesn’t necessarily have a lot of motivation to control costs with this type
of contract as you can imagine. And the only motivation to complete the
project is driven by the fixed fee portion of the contract.
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Cost plus Incentive Fee

The next category of cost reimbursable contract is cost plus incentive fee,
also known as cost plus percentage of cost. This type of contract is just like
the CPFF contract, only an incentive has been added for exceeding the per-
formance criteria laid out in the contract. The qualification for exceeded
performance must be written in the contract and agreed to by both parties.
The incentive is calculated as a percentage of cost or by some method that
compares estimated project costs to actual project costs.

This type of contract is the riskiest of all contracts for the buyer. There is
no guarantee what the final costs will be, and since the profit to the seller is
some percentage of the total cost, anything goes.

Time and Materials (T&M) Contracts

Time and materials contracts are a cross between the fixed price and cost
reimbursable contract. The full amount of the material costs is not known at
the time the contract is awarded. This resembles a cost reimbursable contract
as the costs will continue to grow during the contract’s life.

Unit rates may be used in a time and materials contract to preset the rate
of a technician or the use of equipment, for example. This is like the fixed
price contract arrangement where unit prices are preset ahead of time.

For the exam, [ reccommend understanding the difference between a fixed
price contract and a cost reimbursable contract, when you should use each
type of contract, and that risk to the buyer is highest on a cost reimbursable
contract.

Procurement Outputs

There are only two outputs in this process. The first is the procurement manage-
ment plan. We’ve seen a lot of other outputs with the wording, “___ management
plan,” so you’re probably already ahead of me on this one. But hold the phone—
let’s make sure we touch on the important points. The second output is the state-

ment of work.

Procurement Management Plan

This plan details how the procurement process will be managed. It defines
the type of contract to use, what authority the project team has, if more than
one contractor will be used, and how the procurement process will be
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integrated with other project processes. This document, like all the other
management plans, becomes a part of the project plan document that we’ll
talk about in Chapter 7.

Statement of Work

A statement of work (SOW) contains the details of the procurement item in
clear, concise terms. It includes the project objectives, a description of the
work of the project, concise specifications of the product or services required,
and a project schedule.

The SOW may be prepared by either the buyer or the seller. Buyers might
prepare the SOW and give it to the sellers who, in turn, rewrite it so that they
can price the work out properly. If the buyer does not know how to prepare
a SOW, the seller may prepare it for them and then give it to the buyer to
review.

The seller uses the SOW to determine whether they are able to produce the
goods or services as specified in the SOW. It wouldn’t hurt to include a copy
of the WBS with the SOW as well. Any information the seller can use to prop-
erly price the goods or services helps both sides understand what’s needed and
how it will be provided.

Projects may require some or all of the work of the project to be provided
by a vendor. The Procurement Planning process determines if goods or services
should be procured from outside of the organization—and if so, describes
what will be outsourced and what kind of contract to use, and documents the
information in the SOW and procurement management plan.

Solicitation Planning

Solicitation Planning is the last process we’ll cover in this chapter. (I hear
you cheering out there!) We’ll look at one tool and technique and two of
the outputs.

In Solicitation Planning, you prepare the documents you’ll use in the Solic-
itation process. Standard forms are a tool used to facilitate the procurement
process. These are forms that are standardized for your organization and for
the types of goods or services typically procured by the organization. Your
organization may or may not have standard forms. They are usually found in
organizations that write a lot of contracts and procure a significant number of
goods and services.
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Procurement Documents

Procurement documents are an output of this process. These documents are
used to solicit vendors to bid on your procurement needs. You’re probably
familiar with some of the titles of procurement documents. They might be
called request for proposal (RFP), request for information (RFI), invitation
for bid (IFB), request for quotation (RFQ), and so on. Procurement docu-
ments should clearly state the description of the work requested, they could
include the SOW, and they should explain how vendors should respond. Any
special provisions or contractual needs should be spelled out as well. For
example, many organizations have data concerning personal information
like social security numbers and account information on their systems. The
vendor will have access to this private information, and in order to ensure
they maintain confidentiality, you should require they sign a nondisclosure
agreement.

Evaluation Criteria

Evaluation criteria is the last output we’ll discuss in this process. This refers
to the method your organization will use to choose a vendor from among
the proposals you receive. Scoring models might be used as well as rating
models, or purely subjective methods of selection might be utilized. An
example weighted scoring method was shown in Chapter 3 under the
“Describing Project Selection Methods” section. This method could easily
be used to score vendor proposals. Sometimes, the evaluation criteria is
made public in the procurement process so that vendors know exactly what
you’re looking for. There are pros and cons to this approach.

Project Case Study: New Kitchen Heaven Retail Store

Ricardo knocks on your office door and asks if you have a few minutes to
talk. “Of course,” you reply, and he takes a seat on one of the comfy chairs
at the conference table. You have a feeling this might take a while.

“l think you should know that I'm concerned about the availability of the T1
line. I've already put in the call to get us on the list because, as | said last
week, there’s a 30- to 45-day lead time on these orders.”

“We're only midway through the Planning process. Do you need to order
the T1 so soon? We don’t even know the store location yet,” you say.
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“Even though they say lead time is 30 to 45 days, I've waited as much as 5 or
6 months to get a T1 installed in the past. | know we’re really pushing for the
early February store opening, so | thought I'd get the ball rolling now. What
I need from you is the location address, and I'll need that pretty quick.”

“We're narrowing down the choices between a couple of properties, so |
should have that for you within the next couple of weeks. Is that soon
enough?”

“The sooner the better,” Ricardo replies.

“Great. I'm glad you stopped by, Ricardo. | wanted to talk with you about
risk anyway, and you led us right into the discussion. Let me ask you,
what probability would you assign to the T1 line installation happening
6 months from now?”

“I'd say the probability for 6 months is low. It's more likely that if there is a
delay, it would be within a 3- to 4-month time frame.”

“If they didn't get to it for 6 months, would it be a showstopper? In other
words, is there some other way we could transfer Jill’s data until the T1 did
get installed?”

“Sure, there are other methods we could use. Jill won’t want to do that for
very long, but there are workarounds available.”

“Good. Now, what about the risk for contractor availability and hardware
availability and delivery schedules?” you ask.

You and Ricardo go on to discuss the risks associated with the IT tasks.
Later, you ask Jill and Jake the same kinds of questions and compile a list
of risks. In addition, you review the project information for the Atlanta
store opening, as it’s very similar in size and scope to this store, and add
those risks to your list as well. You divide some of the risks into the fol-
lowing categories: IT, Facilities, and Retail. A sample portion of your list
appears below with overall assignments made based on Qualitative Risk
Analysis and the Pl matrix.

Category/Risk: IT
* T1 line availability and installation. Risk score: Low
= Contractor availability for Ethernet install. Risk score: Medium

» POS and server hardware availability. Risk score: Medium

Copyright ©2002 SYBEX, Inc., Alameda, CA www.sybex.com


http://www.sybex.com

230 Chapter 6 - Establishing Project Planning Controls

Category/Risk: Facilities
= Desirable location in the right price range. Risk score: High
= Contractor availability for build-out. Risk score: Low
» Availability of fixtures and shelving. Risk score: Low
Category/Risk: Retail
* Product availability. Risk score: Medium
= Shipment dates for product. Risk score: Medium

After examining the risks, you decide that response plans should be devel-
oped for the last two items listed under the IT source, the first item under
Facilities, and both of the risks listed under Retail.

Ricardo has already mitigated the T1 connection and installation risk by
signing up several months ahead of when the install is needed. The con-
tractor availability can be handled with a contingency plan that specifies a
backup contractor should the first choice not be available. For the POS ter-
minals and hardware, you decide to use the transfer strategy. As part of the
contract, you'll require these vendors to deliver on time, and if they cannot,
they'll be required to provide and pay for rental equipment until they can
get your gear delivered.

The Facilities risk and Retail risks will be handled with a combination of
acceptance, contingency plans, and mitigation.

You've calculated the expected value for several potential risk events. Two
of them are detailed here.

Desirable location has an expected value of $780,000. The probability of
choosing an incorrect or less than desirable location is 60 percent. The
potential loss in sales is the difference between a high-producing store that
generates $2.5 million in sales per year versus an average store that gener-
ates $1.2 million in sales per year.

The expected value of the product availability event is $50,000. The proba-
bility of the event occurring is 40 percent. The potential loss in sales is
$125,000 for not opening the store in conjunction with the Garden and
Home Show.
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Kitchen Heaven has a file drawer full of standard forms as they’ve opened
several retail stores each year for the last 3 years. You'll use these standard
forms to secure the contracts with the vendors and order the retail items.

Project Case Study Checklist

Risk Management Planning
Risk Identification
= Documentation reviews
* Information-gathering techniques
Qualitative Risk Analysis
= Risk probability and impact
* Probability/impact risk rating
= List of prioritized risks
Quantitative Risk Analysis
* Interviewing
» Expected value
Risk Response Planning
» Avoidance, transference, mitigation, and acceptance strategies
» Risk response plan
Procurement Planning
= Standard forms
Solicitation Planning

* Procurement documents

Summary

Congratulations! You’ve completed another fun-filled, action-packed
chapter. We covered a lot of material in this chapter starting with Quality
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Planning and risk-related planning, and ending up with Procurement and
Solicitation Planning.

Quality Planning targets the quality standards that are relevant to your
project. You need to consider the cost of quality when considering stake-
holder needs. Three men led to the rise of the cost of quality theories. Crosby
is known for his zero defects theory, Juran for the fitness for use theory, and
Deming for contributing 85 percent of cost of quality to the management
team. The Kaizen approach says that people should be improved first, then
the quality of the products or services.

Flowcharting is a tool and technique in Quality Planning that diagrams the
logical steps that must be performed to accomplish your objective. Cause-and-
effect diagrams show the relationship between the effects of quality problems
and their causes. Design of experiments is an analytical technique that deter-
mines what variables have the greatest effect on the project outcomes.

The quality management plan outlines how the project team will enact the
quality policy.

Risk is inherent in all projects. The Risk Management Planning process
determines how you will plan for risks on your project. Its only output is the
risk management plan, which details how you will manage risks.

The Risk Identification process seeks to identify and document the project
risks using brainstorming, the Delphi technique, interviewing, and checklists.

Qualitative Risk Analysis and Quantitative Risk Analysis involve evaluat-
ing risks and assigning probability and impact factors to the risks. Many tools
and techniques are used during these processes including risk probability and
impact, probability/impact risk rating matrix, interviewing, sensitivity analy-
sis, decision tree analysis, and simulation.

A probability/impact risk matrix uses the combination of the probability
score multiplied by the impact value to determine the risk score and assign-
ment. The threshold of risk based on high, medium, and low tolerances is
determined by comparing the risk score based on the probability level to the
PI matrix.

Monte Carlo simulation is a technique used to quantify schedule or cost
risks. Decision trees graphically display decisions and their various choices
and outcomes.

The Risk Response Planning process is the last risk-planning process and
culminates with the risk response plan. The risk response plan details the
strategies you’ll use to respond to risk and assigns individuals to manage
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each risk response. Risk response strategies include avoidance, mitigation,
acceptance, and transfer. Insurance and contracting are examples of trans-
ferring risk.

Contingency planning involves planning alternatives to deal with risk
events should they occur. Part of the risk management plan should detail the
contingency plans for high-probability, high-impact risk events.

Procurement Planning involves performing analysis to determine if the
goods and services needed to perform the project should be procured from a
vendor or produced internally. Several types of contracts are considered dur-
ing procurement. The risk impact with fixed price contracts typically rests on
the seller, while the risk impact with cost reimbursable contracts rests on the
buyer.

The procurement management plan details how the procurement process
will be managed during the course of the project. Solicitation Planning is a
matter of preparing the documents you’ll use in the Solicitation process dur-
ing the Executing process of the project.

Exam Essentials

Be able to identify what produces increased stakeholder satisfaction,
lower costs, higher productivity, and less rework. These are the ben-
efits of meeting quality requirements and are discovered during benefit/
cost analysis in Quality Planning.

Be able to name the purpose of Risk Identification. To identify
all risks that may impact the project, document them, and identify
their characteristics.

Be able to define the purpose of Qualitative Risk Analysis. Qualita-
tive Risk Analysis determines the impact the identified risks will have on
the project and the probability they’ll occur, and puts the risks in priority
order according to their effect on the project objectives.

Be able to define the purpose of the risk response plan. It describes

the actions to take should the identified risks occur. It should include

all the identified risks, a description of the risks, how they’ll impact the
project objectives, and the people assigned to manage the risk responses.
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Be able to name the purpose for the Procurement Planning process.
To identify which project needs should be obtained from outside the

organization.

Be able to identify the contract types and their usage. Use fixed price
contracts for long-term projects with a high value to the company, and
use cost reimbursable contracts for projects with uncertainty and large
investments early in the project life. Time and materials contracts are a
cross between fixed and cost reimbursable.

Key Terms

Before you take the exam, be certain you are familiar with the follow-

ing terms:

benchmarking
cause-and-effect diagram
checklist

Delphi Technique

flowchart

impact scale

probability scale

procurement management plan
Procurement Planning

Qualitative Risk Analysis

quality management plan
Quality Planning
Quantitative Risk Analysis
Risk Identification

risk management plan

Risk Management Planning
Risk Response Planning
Solicitation Planning

statement of work (SOW)
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1. What are the Quality Planning process outputs?

A.

Quality management plan, benchmarking, checklists, evaluation

criteria

B. Quality management plan, benchmarking, operational definitions

C. Quality management plan, checklists, inputs to other processes

D. Quality management plan, operational definitions, checklists,

inputs to other processes

2. Three people are responsible for establishing cost of quality theories.
Crosby and Juran are two them, and their theories respectively are:

A.

B.
C.
D.

Grades of quality, fitness for use
Fitness for use, zero defects
Zero defects, fitness for use

Cost of quality, zero defects

3. The theory that 85 percent of the cost of quality is a management
problem is attributed to:

A.
B.

Deming

Kaizen

C. Juran

D.

Crosby

4. All of the following are benefits of meeting quality requirements
except:

A.

B
C.
D

An increase in stakeholder satisfaction

. Less rework

Low turnover

. Higher productivity

Copyright ©2002 SYBEX, Inc., Alameda, CA

www.sybex.com


http://www.sybex.com

236 Chapter 6 - Establishing Project Planning Controls

5. You are a project manager for Fountain of Youth Spring Water bot-
tlers. You are installing a new accounting system and have identified
several problems and their causes. You decide to use which of the fol-
lowing flowcharts to diagram the problems’ causes and effects?

A. Decision tree diagram
B. Fishbone diagram
C. Benchmark diagram
D. Simulation tree diagram

6. You are a project manager for Fountain of Youth Spring Water bot-
tlers. You are installing a new accounting system and have identified
several problems and their causes. You decide to use which of the fol-

lowing to identify the variables that will have the greatest effect on
project outcomes?

A. Design of experiments
B. Benchmarking
C. Benefit/cost analysis
D. Flowcharting
7. Each of the following is true regarding the risk management plan
except:

A. The risk management plan is an output of the Risk Management
Planning process.

B. The risk management plan includes a description of the responses
to risks and triggers.

C. The risk management plan includes thresholds, scoring and inter-
pretation methods, responsible parties, and budgets.

D. The risk management plan is an input to all the remaining risk-
planning processes.
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Information-gathering techniques used in the Risk Identification
process include all of the following except:

A. Brainstorming

B. Delphi technique

C. Interviewing

D. Kaizen technique

Which of the following processes assess the likelihood of risk occur-
rences and their consequences using numeric probability assignments?
A. Qualitative Risk Analysis

B. Risk Identification

C. Quantitative Risk Analysis

D. Risk Response Planning

You are the project manager for a new website for the local zoo. You

need to perform Qualitative Risk Analysis. When you’ve completed
this process, you’ll produce all of the following outputs except:

A. Overall risk ranking for the project

B. List of prioritized risks

C. Inputs to other processes

D. List of risks for additional analysis and management

You are the project manager for a new website for the local zoo. You

need to perform Quantitative Risk Analysis. You’ll use all of the fol-
lowing tools and techniques to accomplish this except:

A. Data precision ranking
B. Sensitivity analysis

C. Decision tree analysis
D

. Interviewing
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12.

13.

14.

Which of the following tools and techniques shows the impacts of one
decision over another as well as the probability and cost of each risk
along a logical path?

A. Simulation

B. Decision tree

C. Probability/impact risk matrix

D. Sensitivity analysis

Which of the following describes the cost of quality associated with
scrapping, rework, and downtime?

A. Internal failure costs

B. External failure costs

C. Prevention costs

D. Appraisal costs

Your hardware vendor left you voicemail saying that a potential
snowstorm in the Midwest might prevent your equipment from arriv-

ing on time. She wanted to give you a heads-up and asked that you
return the call. Which of the following is true?

A. This is a secondary risk, which is an output of Risk Response
Planning.

B. This is a contingency plan, which is an output of Risk Response
Planning.

C. This is a risk, which is an output of Risk Identification.

D. This is a trigger, which is an output of Risk Identification.
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You are constructing a probability/impact risk rating matrix for your
project. Which of the following is true?

A. The PI matrix multiplies the risk’s probability by the cost of the
impact to determine an expected value of the risk event.

B. The PI matrix multiplies the risk’s probability scales, which fall
between 0.0 and 1.0, and the risk’s impact scales to determine a
risk score.

C. The PI matrix multiplies the risk’s probability by the expected
value of the risk event to determine the risk impact and assign a
risk score based on a predetermined threshold.

D. The PI matrix multiplies the risk’s probability scales and the risk’s
impact scales, which fall between 0.0 and 1.0, to determine a risk
score.

All of the following strategies are tools and techniques of Risk
Response Planning used to reduce or control risk except?

A. Mitigation

B. Simulation

C. Avoidance

D. Acceptance

Your hardware vendor left you voicemail saying that a snowstorm in
the Midwest will prevent your equipment from arriving on time. You
identified a risk response for this risk and have arranged for a local

company to lease you the needed equipment until yours arrives. This
is an example of which risk response strategy?

A. Transference
B. Acceptance
C. Mitigation
D

. Avoidance
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18.

19.

20.

You are the project manager for an upcoming outdoor concert event.
You’re working on the procurement plan for the computer software
program that will control the lighting and screen projections during
the concert. You’re comparing the cost of purchasing a software prod-
uct to the cost of your company programmers writing a custom soft-
ware program. You are engaged in which of the following?

A. Procurement planning

B. Sensitivity analysis

C. Transference of risk

D. Make or buy analysis

You are the project manager for an outdoor concert event scheduled
for 1 year from today. You’re working on the procurement plan for
the computer software program that will control the lighting and
screen projections during the concert. You’ve decided to contract with
a professional services company that specializes in writing custom

software programs. You want to minimize the risk to the organiza-
tion, so you’ll opt for which contract type?

A. Fixed price plus incentive

B. Cost plus fixed fee

C. Fixed price

D. Cost plus incentive

You are the project manager for Heart of Texas casual clothing com-
pany. They’re introducing a new line of clothing called Black Sheep
Ranch Wear. You will outsource the production of this clothing line

to a vendor. The vendor has requested a SOW. All of the following are
true except:

A. The SOW contains a description of the new clothing line.
B. As the purchaser, you are required to write the SOW.

C. The SOW contains the objectives of the project.
D

. The vendor requires a SOW to determine if they can produce the
clothing line given the very detailed specifications of this project.
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Answers to Review Questions

1. D. Quality Planning has four outputs: quality management plan,
operational definitions, checklists, and inputs to other processes.
Benchmarking is a tool and technique of this process.

2. C. Philip Crosby devised the zero defects theory, meaning do it right
the first time. Proper Quality Planning leads to less rework and higher
productivity. Joseph Juran’s fitness for use says that stakeholders’ and
customers’ expectations are met or exceeded.

3. A. W. Edwards Deming conjectured that the cost of quality is a man-
agement problem 85 percent of the time and that once the problem
trickles down to the workers, it is outside their control.

4. C. The benefits of meeting quality requirements are increased stake-
holder satisfaction, lower costs, higher productivity, and less rework.

5. B. The cause-and-effect flowcharts, also called fishbone diagrams or
Ishikawa diagrams, show the relationship between the causes and
effects of quality problems.

6. A. Design of experiments is an analytical technique that identifies the
elements or variables that will have the greatest effect on overall
project outcomes.

7. B. The risk management plan details how risk management processes
will be implemented, monitored, and controlled throughout the life of
the project. The risk management plan does not include responses to
risks or triggers. Responses to risks are detailed in the Risk Response
Planning process.

8. D. The Kaizen approach is a quality technique that says project team

members and managers should always be on the lookout for quality
improvement opportunities.
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9.

10.

11.

12.

13.

14.

15.

16.

C. Quantitative Risk Analysis analyzes the probability of risks and
their consequences using numeric probability assignments. Qualita-
tive Risk Analysis may use numeric probability analysis, but the Guide
to the PMBOK distinguishes between these two processes by stating
that Quantitative Risk Analysis analyzes probability numerically. The
Quantitative Risk Analysis process evaluates risk impacts and assesses
the range of possible project results.

C. Inputs to other processes are an output of Risk Identification and
Risk Response Planning. The other output of Qualitative Risk Analy-
sis not listed here is trends in Qualitative Risk Analysis results.

A. Data precision ranking is a tool and technique of the Qualitative
Risk Analysis process. The remaining tool and technique of Quantita-
tive Risk Analysis is simulation.

B. Decision trees allow you to show the sequence of choices and their
outcomes in a tree form starting with the decision or risk event at the
left and each option branching out from there to the right. This is a
tool and technique of the Quantitative Risk Analysis process.

A. Internal failure costs are costs associated with not meeting the cus-
tomer’s expectations while you still had control over the product. This
results in rework, scrapping, and downtime.

D. The best answer is D. Triggers are also called risk symptoms, which
are an output of Risk Identification. Triggers are warning signs of an
impending risk.

B. The PI matrix multiplies the probability—determined with the
risk’s probability scales, which fall between 0.0 and 1.0—and impact,
which is determined with impact scales, to determine a risk score and
assign a high, medium, or low designation to the risk based on a pre-
determined threshold.

B. The tools and techniques of Risk Response Planning are avoidance,
transference, mitigation, and acceptance.
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C. Mitigation tries to reduce the impact of a risk event should it occur.
Making plans to arrange for the leased equipment reduces the conse-
quences of the risk.

D. Make or buy analysis is determining whether it’s more cost effec-
tive to purchase the goods or services needed for the project or more
cost effective for the organization to produce them internally.

C. Fixed price contracts have the highest risk to the seller and the least
amount of risk to the buyer. However, the price the vendor charges for
the product or service will compensate for the amount of risk they’re
taking on.

B. The SOW can be written by either the buyer or the seller. Some-
times the buyer will write the SOW, and the seller may modify it and
send it back to the buyer for verification and approval.
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PMP EXAM CONTENT FROM THE PROJECT
PLANNING PERFORMANCE DOMAIN COVERED
IN THIS CHAPTER:

v 6. Develop Project Plan.
v" 7. Obtain Plan Approval.
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he Planning process group has more processes than any other
Guide to the PMBOK process group. As a result, a lot of time and effort
goes into the Planning process of any project. You’ll find on some projects
you spend as much time planning the project as you do executing and con-
trolling the project. This isn’t a bad thing. The better planning you do up
front, the more likely you’ll have a successful project. The Planning, Execut-
ing, and Controlling process groups together account for almost 70 percent
of the PMP exam questions, so youw’ll want to spend about the same percent-
age of your study time on these areas.

We’ll spend this chapter wrapping up the remaining Planning processes
and conclude with a discussion of the Project Plan Development process.
This process takes the outputs of other Planning processes and creates a
project plan that’s used throughout project Executing and project Control-
ling processes to track project performance. All other processes in the Plan-
ning process group have to be completed before working on the Project Plan
Development process. We’ll cover Schedule Development and Cost Budget-
ing in this chapter as well and begin the Executing process group in the next
chapter.

Developing the Project Schedule

The Schedule Development process is the heart of the Planning pro-
cess group. This is where you will lay out the schedule for your project tasks,
determine their start and finish dates, and finalize activity sequences and
durations. This process, along with Activity Duration Estimating and Cost

Copyright ©2002 SYBEX, Inc., Alameda, CA www.sybex.com


http://www.sybex.com

Developing the Project Schedule 247

Estimating, is repeated several times before you actually come up with the
project schedule. We’ll learn later in this section that project management
software comes in very handy during this process. In fact, it is one of the
tools and techniques of this process.

Although there are no exam questions regarding the order that processes
are performed in, it might help to understand that Schedule Development
cannot be performed until all of the following core processes of project Plan-
ning are completed: Scope Planning, Scope Definition, Resource Planning,
Activity Definition, Activity Sequencing, Activity Duration Estimating, Risk
Management Planning, and Cost Estimating. Schedule Development must be
completed prior to the Cost Budgeting process, which we’ll cover later in this
chapter. Both of these processes then feed the final Planning process, Project
Plan Development.

Scheduling Inputs

Schedule Development has 10 inputs, 7 of which are outputs from previous
Planning processes. As we’ve discussed, you can see how important it is to
perform all of the Planning processes accurately, as the information you
derive from almost every process is used somewhere else in Planning or in the
later process groups. Your project schedule will reflect the information you
know at this point in time. If you have incorrectly estimated activity dura-
tions or didn’t identify the right dependencies, for example, your project
schedule will not be correct. It’s definitely worth the time investment to cor-
rectly plan your project and come up with accurate outputs for each of the
Planning processes.

Three of the inputs to this process are new: calendars, leads and lags, and
activity attributes. A short description of each is given next.

Calendars

Calendars are divided into two types: project calendars and resource calen-
dars. Project calendars concern all the resources involved in the project,
while resource calendars look at particular resources or groups of resources
and their availability.

Leads and Lags

Leads and lags are related to Activity Sequencing. Remember that Activity
Sequencing puts tasks in logical order and determines if there are dependencies
that exist among the activities. We then take these tasks and develop a network
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diagram from them. (We discussed this in Chapter 5 if you need a quick
review.) Leads and lags come in when there are delays between dependent
and independent activities. Lags require the dependent activity to have time
added either to the start date or to the finish date of the activity. Leads, con-
versely, require time to be subtracted from the start date or the finish date of
the dependent activity. Lead time is not used as often as lag time.

Let’s go back to the classic house-painting example to put all this in per-
spective. In order to paint, we first need to scrape the peeling paint and then
prime. However, we can’t begin painting until the primer has dried. So we
shouldn’t schedule priming for Monday and painting for Tuesday if we need
the primer to dry on Tuesday. Therefore, the priming activity requires lag time,
so we need to add time to the end of this activity to allow for the drying time
needed before we can start painting.

Lead time works just the opposite. Suppose, for this example, we could start
priming before the scraping is finished. Maybe there are areas on the house that
don’t require scraping, so we don’t really need to wait until the scraping activity
finishes to begin the priming activity. Priming in this example has lead time sub-
tracted from the beginning of the activity so that this activity begins prior to the
finish of the previous activity.

Activity Attributes

Activity attributes are the characteristics of the activity. These might include a
description of where the activity will take place, who will perform the activity,
and whether the activity is a summary-level activity—level two or three on the
WBS perhaps—or a detailed activity with particular specifications.

Understanding the Tools and Techniques of Schedule
Development

The two primary outputs of Schedule Development are the project schedule
and the schedule management plan. You can employ several tools and tech-
niques in order to produce these outputs. The tools and techniques you
choose will depend on the complexity of the project. For the exam, however,
you’ll need to know them all.

There are six tools and techniques used in Schedule Development. A lot of
information is packed into some of these tools and techniques, and you will
want to dedicate study time to each of them for the exam. The first tool and
technique, called mathematical analysis, includes several techniques, each of
which are thoroughly covered on the exam. So, let’s get to it!
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Mathematical Analysis

Mathematical analysis includes three commonly known techniques: Critical
Path Method (CPM), Graphical Evaluation and Review Technique (GERT),
and Program Evaluation and Review Technique (PERT). CPM and PERT
are very similar network-planning methods, and in some organizations,
CPM and PERT are used synonymously. We’ll examine each of these tech-
niques momentarily. Keep in mind that CPM and PERT are methods to
determine schedule durations without regard to resource availability.

Critical Path Method

Critical Path Method (CPM) calculates the earliest start date, earliest finish
date, latest start date, and latest finish date for each activity. The critical
path (CP) on any project is the longest full path. Any project activity with a
float time that equals zero is considered a critical path task. We will walk
through an example to explain how all these dates and float times are calcu-
lated after a short description of float time.

Float time is also called slack time, and you’ll see these terms used inter-
changeably. There are two types of slack: total slack and free slack. Tozal
slack is the amount of time you can delay the start of a task without delaying
the ending of the project. Free slack is the amount of time you can delay the
start of a task without delaying the start of a successor task.

We’ll calculate the CP for a sample project and illustrate how all the dates,
the CP, and the float times are derived.

You are the project manager for a new software project. The company you
are working for is venturing into the movie rental business over the Web. You
need to devise a software system that tracks all the information related to rent-
als and also supplies the management team with reports that will help them
make good business decisions. For purposes of illustration, ’'m showing only
a limited portion of the tasks that you would have on a project like this.

We’ll start our example by plugging information into Table 7.1 (see
below) from the processes that we’ve already completed. The list of activities
comes from the work package level of the WBS and the activity list compiled
during the Activity Definition process. The durations for each activity are
listed in the column by that title and were derived during the Activity Dura-
tion Estimating process. The duration times are listed in days. The Depen-
dency column lists the activities that require a previous activity to finish
before the current activity can start. We’re using only finish-start relation-
ships. For example, you’ll see that activity number 2 and activity number 4
each depend on activity 1 to finish before they can begin. The dependency
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information came from the Activity Sequencing process. Now, we’ll proceed
to calculating the dates.

Project Deliverables is the first activity and, obviously, where the project
starts. This activity begins on April 1. Project Deliverables has a 12-day
duration. So now take April 1 and add 12 days to this to come up with an
early finish date of April 12. Watch out, because you need to count day one,
or April 1, as a full work day. The simplest way to do this calculation is to
take the early start date, add the duration, and subtract one. Therefore, the
early finish date for the first activity is April 12. By the way, we are ignoring
weekends and holidays for this example. Activity 2 depends on activity 1, so
it cannot start until activity 1 has finished. Its earliest start date is April 13.
Add the duration to this date minus one to come up with the finish date.

You’ll notice that activity 4 depends on activity 1 finishing, so its earliest
start date is also April 13. Continue to calculate the remaining early start and
early finish dates in the same manner. This calculation is called a forward pass.

To calculate the late start and late finish dates, you begin with the last
activity. The late finish for activity 9 is July 10. Since the duration is only 1
day, July 10 is also the late start date. You know that activity 8 must finish
before activity 9 can begin, so activity 8’s late finish date, July 9, is 1 day
prior to activity 9’s late start date, July 10. Subtract the duration of activity
8 (3 days) from July 9 and add one to get the late start date of July 7. We’re
performing the opposite calculation that we did for the forward pass. This
calculation is called a backward pass, as you might have guessed. Continue
calculating the late start and late finish through activity 4.

Activity 3 adds a new twist. Here’s how it works. Activity 7 cannot begin
until activity 3 and activity 6 are completed. No other activity depends on
the completion of activity 3. If activity 7’s late start date is June 29, activity
3’s late finish date must be June 28. June 28 less 8 days plus one gives us a
late start date of June 21. Activity 3 depends on activity 2, so activity 2 must
be completed prior to beginning activity 3. Calculate these dates just like you
did for activities 9 through 4.

Activity 1 still remains. Activity 4 cannot start until activity 1 is com-
pleted. If activity 4’s late start date is April 13, the late finish date for activ-
ity 1 must be April 12. Subtract the duration of activity 1 and add one to
come up with a late start date of April 1.

Alternatively, the forward pass and backward pass can be calculated by
saying the first task starts on day zero and then adding the duration to this.
As an example, activity number 1’s early start date is April 1, which is day
zero. Add 12 days to day zero and you come up with an early finish date of
April 12.
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The calculation for float/slack time is determined by subtracting the early
start date from the late start date. If the float time equals zero, the activity is
on the critical path.

To determine the CP duration of the project, add up the duration of every
activity with zero float. You should come up with 101 days, as we’re adding
the duration for all activities except for activity 2 and activity 3. A critical
path task is any task that cannot be changed without impacting the project
end date. By definition, these are all tasks with zero float.

TABLE 7.1 CPM Calculation

Activity  Activity Early Early Late Late Float/

Number Description Dependency Duration Start Finish Start Finish  Slack

1 Project — 12 41 4/12 4/1 4/12 0
Deliverables

2 Procure 1 2 4/13 4/14 6/19 6/20 68
Hardware

3 Test 2 8 4/15 4/22 6/21 6/28 68
Hardware

4 Procure 1 10 4/13 4/22 4/13 4/22 0
Software
Tools

5 Write 4 45 4/23 6/6 4/23 6/6 0
Programs

6 Test and 5 22 6/7 6/28 6/7 6/28 0
Debug

7 Install 3,6 8 6/29 7/6 6/29 7/6 0

8 Training 7 3 717 7/9 717 7/9 0

9 Acceptance 8 1 7/10 7/10 7/10 7/10 0

Another way to determine the critical path is by looking at the network
diagram. If the duration is included with the information on the node, or if
start and end dates are given, you simply calculate the duration and then add
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FIGURE 7.1

up the duration of the longest path in the diagram to determine CP. How-
ever, this method is not as accurate as what’s described in Table 7.1. Shown
in Figure 7.1 is the same project in diagram form. Duration is printed in the
top-right corner of each node. Add up the duration of each path to determine
which one is the critical path.

Critical path diagram

Act #2 Act #3

2 8
Hardware > | Test Hardware

Act #1 /

12
Deliverables Y Act #7 Act #8 Act #9
8 N 3 ; 1
Act #4 Install Training Acceptance
10 A
Software
\ Act #5 Act #6
45 - 22
Write Code ~ | Test & Debug

Remember that CP is always the path with the longest duration. In the fig-
ure, path 1-2-3-7-8-9 equals 34 days. Path 1-4-5-6-7-8-9 equals 101 days;
therefore this path is the critical path.

Graphical Evaluation and Review Technique

The only thing you need to understand about the Graphical Evaluation and
Review Technique (GERT) for the exam is that GERT allows for conditional
branching and looping, and probabilistic treatment. In practice, GERT is
similar to PERT except that GERT allows you to loop back through a pro-
cess or perform branching to show alternatives. For example, our software
project in the CPM example might require unit testing of individual modules
before the entire program can be tested, and each module must pass its unit
test. If the unit test fails, GERT allows you to depict a looping condition so
that you can come back through unit testing and then progress to the next
activity once the unit test is passed.
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Program Evaluation and Review Technique

The Program Evaluation and Review Technique (PERT) was developed in the
1950s by the United States Navy. They were working on one of the most com-
plex engineering projects in history at the time, the Polaris Missile Program,
and needed a way to manage the project and forecast the project schedule with
a high degree of reliability. PERT was developed to do just that.

PERT and CPM are similar techniques. The difference is CPM uses the
most likely duration to determine project duration, while PERT uses what’s
called expected value (or the weighted average) to determine project dura-
tion. Expected value is calculated using three time estimates for activity
duration instead of one and then finding the weighted average of the three
time estimates. If we take this one step further and determine the standard
deviation of each activity, we can assign a confidence factor to our project
estimates. Without getting too heavily involved in the mathematics of prob-
ability, understand that for data that fits a bell curve, which is what we’re
about to calculate with the PERT technique, the following is true:

= Work will finish within plus or minus three standard deviations 99.73
percent of the time.

= Work will finish within plus or minus two standard deviations 95.44
percent of the time.

= Work will finish within plus or minus one standard deviation 68.26
percent of the time.

The three time estimates used to calculate expected value are the optimis-
tic estimate, the pessimistic estimate, and the most likely estimate. Going
back to our software example, let’s find out what these three time estimates
might look like for the activity called Write Programs. You get these esti-
mates by asking the lead programmer, or key team member, to estimate the
optimistic, pessimistic, and most likely duration for the activity based on
their past experience. Other historical information could be used to deter-
mine these estimates as well. We’ll say in this case that we’re given 38 days
for the optimistic time, 57 days for the pessimistic, and 45 days for the most
likely. (Remember that 45 days is what we used to calcula