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Preface

There are those who make things happen,
those who let things happen, and
those who wonder what happened.

We hope that Successful Project Management will help you have an enjoyable,
exciting, and successful experience as you grow through future project endeavors,
and that it will be the catalyst for enabling you to make things happen!

Best wishes for enjoyment, satisfaction, and success in all that you do.

Jack Gido
Jim Clements
Rose Baker

Our Approach
Project management is more than merely parceling out work assignments to indivi-
duals and hoping that they will somehow accomplish a desired result. In fact, projects
that could have been successful often fail because of such take-it-for-granted
approaches. Individuals need hard information and real skills to work successfully in
a project environment and to accomplish project objectives. Successful Project Man-
agement is written to equip its users with both—by explaining concepts and techni-
ques and by using numerous examples to show how they can be skillfully applied.

Although the focus of the book is squarely on the practical things readers
absolutely need to know to thrive in project environments, the book does not
forsake objective learning; it simply challenges readers to think critically about
project management principles and to apply them within the context of the real
world. We capture lessons learned from years of managing projects, teaching
project management, and writing extensively about it.

Successful Project Management is intended for students as well as for working
professionals and volunteers. The book is designed to present the essential skills
readers need to make effective contributions and to have an immediate impact
on the accomplishment of projects in which they are involved. It prepares stu-
dents with marketable and transferable skills and sends them into the workforce
ready to apply project management knowledge and skills. The book also supports
employer talent development and lifelong learning programs to develop and
train employees to work effectively in multifunctional teams and apply project
management tools and techniques to successfully accomplish project objectives.

Successful Project Management is written for everyone involved in projects,
not just project managers. Projects with good or even great project managers
still may not succeed, as the best efforts of all involved are essential. All the

xvii
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people on the project team must have the knowledge and skills to work effec-
tively together in a project environment. People do not become project managers
by reading books; they become project managers by first being effective project
team members. This book provides the foundation individuals need to be effec-
tive members of project teams and thereby boosts everyone’s potential to rise to
the challenge of managing teams and projects.

The book is written in an easy-to-understand, straightforward style with a min-
imum of technical terms. Readers acquire project management terminology grad-
ually as they read the text. The mathematics is purposely kept simple. The text
does not use complex mathematical theories or algorithms to describe scheduling
techniques and does not include highly technical projects as examples. An overtly
technical approach can create a barrier to learning for individuals who lack deep
understanding of advanced mathematics or technical backgrounds. Separate
appendixes are provided for those readers who want more in-depth coverage of
probability considerations and time-cost trade-offs. Our book includes a broad
range of easily understood examples based on projects encountered in everyday
situations. For example, real-world applications include conducting a market sur-
vey, building an information system, and organizing a community festival.

Enhancements to the Seventh Edition

MINDTAP
The seventh edition introduces a brand new MindTap product. For each chapter,
this all-digital version of the book enhances learning with an engagement video
and discussion, a quiz with rich feedback, Microsoft® Project 2016 tutorial videos,
and animations that highlight some of the cases in the end-of-chapter material. If
you’re interested in all these features, talk to your Cengage learning consultant.

Based on the excellent and supportive comments we received from our
reviewers, we are pleased to incorporate the following enhancements in the sev-
enth edition of Successful Project Management:

• Revised the chapter concepts and contents to support the Project Manage-
ment Knowledge Areas of the Project Management Institute’s A Guide to the
Project Management Body of Knowledge (PMBOK® Guide), Sixth Edition, as
shown in the table on the following page.

• Provided animated videos of selected case studies. Each case study animation
includes embedded questions at intervals during the video for students to
answer as well as discussion questions at the end of the video.

• Replaced all Real World Project Management vignettes (two in each chapter)
with more up-to-date vignettes that discuss a variety of applications and
industry sectors, both North American and International.

• Enhanced and updated the Microsoft Project Appendixes in Chapters 4 through
7 based on Microsoft® Project 2016, including all new figures of screen captures.

• Updated tutorial videos for using Microsoft® Project 2016, available within
the MindTap.

• Made minor edits in the chapters to support the Project Management
Knowledge Areas of A Guide to the Project Management Body of Knowledge

xvi i i Preface
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(PMBOK® Guide) and to provide consistency of concepts and terminology
among the chapters.

• Updated Appendix B, Project Management Websites.

• Updated Appendix C, Project Management Associations around the Globe.

Distinctive Features
Successful Project Management has many distinctive features to enhance learning
and build skills.

Supports PMBOK® Guide—Concepts in the chapters support the project man-
agement knowledge areas of the Project Management Institute’s A Guide to the
Project Management Body of Knowledge (PMBOK® Guide).

Chapter

PMBOK® Project Management Knowledge Areas

Integration Scope Schedule Cost Quality Resource Communications Risk Procurement Stakeholder

1. Project Management
Concepts

3 3

2. Identifying and
Selecting Projects

3 3

3. Developing Project
Proposals

3

4. Defining Scope,
Quality, Responsibility,
and Activity Sequence

3 3 3 3 33 3 3 3 33 3 3 3 33 3 3 3 33 3 3 3 33 3 3 3 3

5. Developing the
Schedule

3 3 33 3 33 3 33 3 33 3 33 3 3

6. Resource Utilization 3 33 33 33 3

7. Determining Costs,
Budget, and Earned
Value

3 33 33 33 3

8. Managing Risk 3

9. Closing the Project 3 3

10. The Project Manager 3 3 33 3 33 3 33 3 33 3 33 3 33 3 33 3 33 3 33 3 3

11. The Project Team 3

12. Project
Communication and
Documentation

3 3 3 33 3

13. Project Management
Organizational Structures

3 33 33 33 33 33 3

Preface xix
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Learning Outcomes—The beginning of each chapter identifies specific outcomes
the learner should be able to accomplish after studying the material.
Real-World Vignettes—Each chapter contains two real-world vignettes that
illustrate the topics in the chapter. These vignettes not only reinforce chapter
concepts but also draw readers into the discussion and pique their interest in
applications of project management.
Examples and Applications—Specific relevant real-world examples and applica-
tions are incorporated throughout this text to reinforce the concepts presented.
Reinforce Your Learning Questions—Brief questions appear alongside the text
to ensure that learners retain key concepts and that the fundamentals are not
ignored. These in-the-margin questions “pop up” throughout the text to provide
positive reinforcement and to help learners to gauge their comprehension of the
material.
Critical Success Factors—Each chapter contains a concise list of the important
factors that project managers and team members need to know to help make
their projects successful.
Chapter Outlines—Each chapter opens with an outline of the key topics that
will be covered. These outlines clarify expectations and allow readers to see the
flow of information at a glance.
Graphics and Templates—Numerous exhibits and templates appear in the
text to illustrate the application of important concepts and project management
tools.
Chapter Summaries—At the end of each chapter is a concise summary of the
material presented in the chapter—a final distillation of core concepts.
Review Questions and Problems—Each chapter has a set of questions and pro-
blems that test and apply chapter concepts, support the learning outcomes, and
reinforce understanding and retention.
Internet Exercises—Each chapter has a set of exercises to invite learners to
research and review information about real-world applications of various project
management topics and summarize their findings.
Case Studies—End-of-chapter case studies provide critical-thinking scenarios for
either individual or group analysis. Variety in case format ensures that all lear-
ners can relate to the scenarios presented. The cases are fun and are intended to
spark interesting debates. By fostering discussion of various viewpoints, the cases
provide opportunities for participants to expand their thinking about how to
operate successfully when differing views arise in the work environment. Thus
students gain valuable insight into what teamwork is all about.
Case Study Animations—Animated videos are provided of selected case studies.
Each case study includes embedded questions at intervals during the animation
for students to answer as well as discussion questions at the end of the video.
Microsoft® Project 2016—Examples of how to use and apply Microsoft® Project
2016 are included in appendixes in Chapters 4–7. Detailed instructions and a
number of sample screen displays are included.
Tutorial Videos—The book’s MindTap includes a series of brief videos that
illustrate how to use Microsoft® Project 2016. The videos align with the material
in the Microsoft® Project 2016 appendixes in Chapters 4–7 of the book.

xx Preface
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Project Management Information Systems—A comprehensive appendix dis-
cusses the use of project management information systems as a tool to plan,
track, and manage projects. Common features of project management informa-
tion systems are discussed, along with selection criteria.
Project Management Websites— An appendix of project management websites
is provided as a good resource for additional information, applications, tools, and
research about project management. The book’s companion website includes
links to each of the project management websites listed.
Project Management Associations—A list of project management associations
around the globe is provided in an appendix for individuals who want to contact
these organizations about professional development, access to periodicals and
other publications, or career opportunities. The book’s companion website
includes links to each of the project management associations listed.

Organization and Content
Successful Project Management comprises 13 chapters plus appendixes with an
opening foundation chapter on project management concepts and the remaining
12 chapters divided into three parts:

• Part 1, Initiating a Project, discusses identifying and selecting projects, and
developing project proposals.

• Part 2, Planning, Performing, and Controlling the Project, covers defining
scope, quality, responsibility, and activity sequence; developing the schedule;
resource utilization; determining costs, budget, and earned value; managing
risk; and closing the project.

• Part 3, People: The Key to Project Success, discusses the project manager; the
project team; project communication and documentation; and project man-
agement organizational structures.

Chapter 1, Project Management Concepts, is a foundation chapter that dis-
cusses the definition of a project and its attributes; managing a project within
the constraints of scope, quality, schedule, budget, resources, risks, and customer
satisfaction; the project life cycle of initiating, planning, performing, and closing
a project, as well as monitoring and controlling the project and managing
changes; the definition of project management and the steps of the project man-
agement process; stakeholder engagement; implications of global project manage-
ment; project management associations; and the benefits of project management.
The concepts in this chapter support two PMBOK® Guide project management
knowledge areas: project integration and stakeholder management.

Part 1, Initiating a Project, discusses identifying and selecting projects, and
developing project proposals. It includes two chapters:

• Chapter 2, Identifying and Selecting Projects, covers how projects are iden-
tified, selected, authorized, and outsourced. The project charter is also dis-
cussed. The concepts in this chapter support two PMBOK® Guide project
management knowledge areas: project integration and procurement
management.

Preface xxi
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• Chapter 3, Developing Project Proposals, deals with building effective rela-
tionships with customers and partners; proposal marketing strategies; deci-
sion making to go forward with a proposal; creating winning proposals;
proposal preparation and contents, including simplified project proposals;
pricing considerations; customer evaluation of proposals; types of contracts;
and measuring success of proposal efforts. The concepts in this chapter
support the PMBOK® Guide project management knowledge area of project
procurement management.

Part 2, Planning, Performing, and Controlling the Project, covers project man-
agement techniques and tools. It includes six chapters:

• Chapter 4, Defining Scope, Quality, Responsibility, and Activity Sequence,
discusses clearly defining the project objective; preparing a project scope
document; the importance of planning for quality; creating a work break-
down structure; assigning responsibilities for work elements; and defining
specific activities and creating a network diagram. The concepts in this
chapter support five PMBOK® Guide project management knowledge areas:
project integration, scope, quality, resource, and schedule management.

• Chapter 5, Developing the Schedule, deals with estimating the resources and
durations for activities; developing a schedule that indicates the earliest and
latest start and finish times for each activity; and determining slack and
identifying the critical path of activities. It also explains the project control
process, including monitoring and controlling progress; the effects of actual
performance; updating the schedule; approaches to controlling the schedule;
and agile project management. This chapter also includes an appendix on
using probabilistic activity durations. The concepts in this chapter support
three PMBOK® Guide project management knowledge areas: project inte-
gration, resource, and schedule management.

• Chapter 6, Resource Utilization, addresses taking resource constraints into
account when developing a network plan and project schedule; preparing a
resource requirements plan; leveling the use of resources within the required
time frame for a project; and determining the shortest project schedule when
the number of available resources is limited. The concepts in this chapter
support two PMBOK® Guide project management knowledge areas: project
resource and schedule management.

• Chapter 7, Determining Costs, Budget, and Earned Value, covers estimating the
costs of activities; creating a time-phased budget; cumulating actual costs;
determining the earned value of work actually performed; analyzing cost per-
formance; estimating project cost at completion; approaches to controlling
costs; and managing cash flow. This chapter also includes an appendix on time-
cost trade-off. The concepts in this chapter support two PMBOK® Guide project
management knowledge areas: project integration and cost management.

• Chapter 8, Managing Risk, includes identifying and categorizing risks and
their potential impact; assessing the likelihood of occurrence and degree of
impact; prioritizing risks; preparing risk response plans; creating a risk
assessment matrix; and controlling and monitoring risks. The concepts in
this chapter support the PMBOK® Guide project management knowledge
area of project risk management.
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• Chapters 4–8 include several continuing multichapter integrated examples
and case studies that apply the concepts and tools discussed in the chapters.
The examples and case studies are introduced in Chapter 4 and continue and
build through Chapters 5, 6, 7, and 8. Chapters 4 through 7 also include
appendixes on Microsoft Project that illustrate how to use and apply Micro-
soft Project to one of the multichapter integrated examples.

• The last chapter in Part 2 is Chapter 9, Closing the Project. It discusses what
actions should be taken when closing a project; conducting a postproject
evaluation; the importance of documenting and communicating lessons
learned; organizing and archiving project documents; obtaining feedback
from customers; and early termination of projects. The concepts in this
chapter support two PMBOK® Guide project management knowledge areas
of project integration and procurement management.

Part 3, People: The Key to Project Success, focuses on the importance of the peo-
ple involved in a project. It includes four chapters:

• Chapter 10, The Project Manager, discusses the responsibilities of the project
manager; the skills needed to manage projects successfully; ways to develop
project manager competence; approaches to effective delegation; and how the
project manager can manage and control changes to the project. The con-
cepts in this chapter support three PMBOK® Guide project management
knowledge areas: project integration, resource, and stakeholder management.

• Chapter 11, The Project Team, covers the development and growth of teams;
the project kickoff meeting; effective teams including characteristics of effec-
tive project teams, barriers to team effectiveness, effective team members,
team building, and valuing team diversity; ethical behavior; sources of con-
flict during the project and approaches to handling conflict; problem solving,
including brainstorming; and effective time management. The concepts in
this chapter support the PMBOK® Guide project management knowledge
area of project resource management.

• Chapter 12, Project Communication and Documentation, addresses the
importance of effective verbal and written communication, including sug-
gestions for enhancing personal communication; effective listening; types of
project meetings and suggestions for productive meetings; project presenta-
tions and suggestions for effective presentations; project reports and sugges-
tions for preparing useful reports; controlling changes to project documents;
creating a project communication plan; and collaborative communication
tools. The concepts in this chapter support four PMBOK® Guide project
management knowledge areas: project communications, integration,
resource, and stakeholder management.

• Chapter 13, Project Management Organizational Structures, explains the
characteristics, advantages, and disadvantages of the functional, autonomous
project and matrix organizational structures and discusses the role of the
project management office. The concepts in this chapter support two
PMBOK® Guide project management knowledge areas: project integration
and resource management.
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Appendix A, Project Management Information Systems, discusses the com-
mon features of project management information systems; criteria for selecting
a project management information system; and advantages of and concerns
about using such systems. Appendix B provides a list of websites that are good
resources for additional information, applications, tools, and research about proj-
ect management. Appendix C is a list of project management associations
around the globe. Appendix D is a list of common project management acro-
nyms. The book also includes answers to the Reinforce Your Learning questions
for each chapter, and a Glossary of project management terms used in the book.

Support Materials
This edition of Successful Project Management provides a support package that
will encourage student success and increase instructor effectiveness.

The comprehensive Instructor Manual includes sample syllabi, learning objec-
tives and outcomes for each chapter, suggested teaching methods for each chapter,
lecture outlines, and answers to the end-of-chapter questions and case studies.

The Test Bank includes true/false, multiple-choice, and problem-solving exer-
cises for each chapter. Cognero, an online, fully customizable version of the Test
Bank, provides instructors with all the tools they need to create, author/edit, and
deliver multiple types of tests. Instructors can import questions directly from the
Test Bank, create their own questions, or edit existing questions.

Instructor Companion Site. In addition to the supplements above, a compre-
hensive set of instructor support materials, including the Instructor Manual, Power-
Point® slides, and a link to the trial version of Microsoft® Project 2016, is available
for Successful Project Management on the book’s companion website at www.cengage
brain.com. These support materials are designed to guide the instructor and mini-
mize class preparation time.

Student Companion Site. The Student Companion Site includes student
PowerPoint® slides, Internet exercises from the text, website links, a link to the
trial version of Microsoft® Project 2016, flashcards, and a glossary. The compan-
ion site can be found at www.cengagebrain.com. On the home page, students can
use the search box to insert the ISBN of the title (from the back cover of their
book). This will take them to the product page, where free companion resources
can be found.
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1
Project Management
Concepts

Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK Guide):

Project Integration Management

Project Stakeholder Management

REAL WORLD PROJECT MANAGEMENT

Managing Culture for Project Success

Consider the word, Culture. It brings to mind many ideas related to culture in the work-
place, cultures in different companies, or cultures in countries. Culture is a way of think-
ing that distinguishes one group of people from other groups of people. An
organization’s culture of innovation is the support for new ideas, risk, and failure.
Behavior and attitudes are influenced by culture. Actions such as assertiveness,
collectivism, or humane orientation can be defined for different cultures and influence
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how a project manager makes decisions related to managing a project and project team
members.

What impact do you think cultural practices have on project success?
Drew is a project manager for a firm with project teams in four countries, Austria,

Canada, Finland, and South Korea. Each of the teams interacts with Drew and the
team at the corporate headquarters through online video, phone calls, e-mails, and,
at times, on location meetings.

As part of the company’s professional development, Drew attended a training
session on understanding diversity and culture to learn about corporate innovation
culture and its relationship with assertiveness, collectivism, and humane orienta-
tion. One of the modules in the program indicated that cross-cultural management
can be influenced by managerial practices and other organizational factors. Innova-
tion activities often include championing programs, incentives for initiating new
ideas, and monetary and nonmonetary rewards. The training materials described
companies with a high innovation culture also had workers who showed high
levels of analytical behaviors and a high problem-solving orientation. Drew hoped
to inspire the teams and have more support for an innovation culture in order to
increase the efficiency for solving problems or preventing problems in the teams’
projects.

As a result of the training, a survey was implemented to learn more about the
teams in each of the countries related to assertiveness, collectivism, and humane
orientation, the three factors most related to changes in corporate innovation
culture.

Drew had learned about each during the training. Assertiveness had been found
to be linked to encouragement for taking initiatives and rewards for performance.
Collectivists expressed pride, loyalty, and cohesiveness with others in their group or
organization. Those with a humane orientation encouraged or rewarded others for
their fairness, generosity, care, and kindness.

The findings of the survey indicated that the teams in the four countries were dif-
ferent from each other. The team from Austria had the highest scores in assertive-
ness and the team from Finland had the lowest. The team from South Korea had
the highest score for collectivism and the team from Finland had the lowest. The
team from Canada had the highest humane orientation score and the team from
Austria had the lowest.

Drew made decisions about what to do based upon the scores. More empower-
ment of individual champions and additional monetary and nonmonetary incentives
were given to the Austrian team as a means to stimulate the corporate innovation
culture because such practices are viewed favorably by those with more assertive-
ness in their social relationships. Providing material rewards are not fully compatible
with cultures low in assertiveness; therefore, Drew provided nonmonetary rewards
to the team from Finland. Drew applied more empowerment to the group for the
team from Korea due to their high scores for in-group collectivism to reinforce the

3
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team’s success rather than individual success. The same empowerment procedures
were followed for the team from Canada as the team from Korea because high levels
of humane orientation do not value self-enhancement, power, and materials posses-
sions as much as low humane orientation. Additional feedback from the teams
helped Drew find that enhancing analysis and practices is more appropriate to orga-
nizations with high in-group collectivism, high assertiveness, and low humane
orientation.

From her work, it was learned that corporate culture should be compatible with
national cultural practices to increase the potential for project success. The success
factors that Drew experienced are successes that you as a project manager can
experience. The skills that Drew applied are ones that you will learn throughout this
book.

Based on information from Unger, B. B., Rank, J. J., & Gemünden, H. H. (2014). Corporate innovation culture
and dimensions of project portfolio success: The moderating role of national culture. Project Management
Journal, 45(6), 38–57.

This chapter presents an overview of project management concepts. You will become
familiar with the

• Definition of a project and its attributes
• Key constraints within which a project must be managed
• Life cycle of a project
• Definition of project management
• Elements of the project management process
• Identification and engagement of stakeholders
• Implications of global project management
• Project Management Institute
• Benefits of project management

LEARNING
OUTCOMES

After studying this
chapter, the learner
should be able to:

• Define what a project is

• List and discuss the at-
tributes of a project

• Explain what is meant
by project objective

• Define what is meant by
project deliverable

• Provide examples of
projects

• Discuss project
constraintsconstraints

• Describe the phases of
the project life cycle

• Define and apply project
management

• Discuss the steps of the
planning process

• Identify the three ele-
ments of the executing
process

• Create a stakeholder
registerregister

• Discuss stakeholder
engagement

• Discuss some implica-
tions of global project
management

• Discuss the Project
Management Institute

• List benefits of project
management
techniques
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Project Attributes
A project is an endeavor to accomplish a specific objective through a unique set
of interrelated activities and the effective utilization of resources. The following
attributes help define a project:

• A project has a clear objective that establishes what is to be accomplished. It
is the tangible end product that the project team must produce and deliver.
The project objective is usually defined in terms of end product or deliver-
able, schedule, and budget. It requires completing the project work scope and
producing all the deliverables within a certain time and budget. For example,
the objective of a project might be to introduce a new portable food prepa-
ration appliance in 10 months and within a budget of $2 million.

The project objective may also include a statement of the expected benefits
or outcomes that will be achieved from implementing the project. It is why the
project is being done. For example, a project with the objective to develop a
new product may have an expected outcome to sell a certain number of units
of that new product within a year, or to increase market share by a specific
percent. The project objective might be to expand market share by 3 percent
by introducing a new portable food preparation appliance within 10 months
with a budget of $2 million. In this case, the outcome of increased market
share would not be known until some time period has elapsed after the new
product development project is completed. Another example is a project with
an objective to put on an event to raise funds for a particular cause, such as
diabetes research, but the expected benefit of the event is to raise a certain
amount of money, such as $20,000. In this case, the completion of the
project—holding the fund-raising event—enables the benefit to be achieved.

• A project is carried out through a set of interdependent activities (also referred
to as tasks)—that is, a number of nonrepetitive activities that need to be
accomplished in a certain sequence in order to achieve the project objective.

• A project utilizes various resources to carry out the activities. Such resources
can include different people, organizations, equipment, materials, and facili-
ties. For example, a project to perform a complex series of surgical opera-
tions may involve doctors with special expertise, nurses, anesthesiologists,
surgical instruments, monitoring equipment, prosthetic devices or transplant
organs, and special operating facilities.

• A project has a specific time frame or finite life span. It has a start time and a
date by which the objective must be accomplished. For example, the refurb-
ishing of an elementary school might have to be completed between June 20
and August 20.

• A project may be a unique or one-time endeavor. Some projects, such as
designing and building a space station, are unique because they have never
been attempted before. Other projects, such as developing a new product,
building a house, or planning a wedding, are unique because of the customi-
zation they require. For example, a wedding can be a simple, informal occa-
sion, with a few friends in a chapel, or a spectacular event, staged for royalty.

• A project has a sponsor or customer. The sponsor/customer is the entity
that provides the funds necessary to accomplish the project. It can be a per-
son, an organization, or a partnership of two or more people or organiza-
tions. When a contractor builds an addition to a house, the homeowner is
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the customer who is funding or paying for the project. When a company
receives funds from a government agency to develop a robotic device for
handling radioactive material, the sponsor is the government agency. When
a company’s board of directors provides funds for a team of its employees to
upgrade the firm’s management information system, the board is the sponsor
of the project. In this last case, the term customer may take on a broader
definition, including not only the project sponsor (the company’s manage-
ment) but also other stakeholders, such as the people who will be the end
users of the information system. The person managing the project and the
project team must successfully accomplish the project objective to satisfy the
project sponsor as well as the users of the project’s end product—an
upgraded information system.

• Finally, a project involves a degree of uncertainty. Before a project is started,
a plan is prepared based on certain assumptions and estimates. It is impor-
tant to document these assumptions because they will influence the devel-
opment of the project work scope, schedule, and budget. A project is based
on a unique set of interdependent activities and estimates of how long each
activity should take, various resources and assumptions about the availability
and capability of those resources, and estimates of the costs associated with
the resources. This combination of assumptions and estimates causes uncer-
tainty that the project objective will be completely accomplished. For exam-
ple, the project scope may be accomplished by the target completion date,
but the final cost may be much higher than anticipated because of low initial
estimates for the cost of certain resources. As the project proceeds, some of
the assumptions will be refined or replaced with factual or updated infor-
mation. For example, once the conceptual design of a company’s annual
report is finalized, the amount of time and costs needed to complete the
detailed design and produce the final document can be better estimated.

The following are some examples of projects:

Staging a theatrical production
Developing and introducing a new product
Developing a set of apps for mobile business transactions
Planning a wedding
Modernizing a factory
Designing and implementing a computer system
Converting a basement to a family room
Organizing and hosting a conference
Designing and producing a brochure
Executing an environmental cleanup of a contaminated site
Holding a high school reunion
Building a shopping mall
Performing a series of surgeries on an accident victim
Organizing a community festival
Consolidating two manufacturing plants
Rebuilding a town after a natural disaster
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Hosting a dinner for 20 relatives
Designing a business internship program for high school students
Building a tree house

Balancing Project Constraints
The successful accomplishment of the project objective could be constrained by
many factors, including scope, quality, schedule, budget, resources, risks, customer
satisfaction, and stakeholder support.

The project scope is all the work that must be done in order to produce all the
project deliverables (the tangible product or items to be provided), satisfy the cus-
tomer that the deliverables meet the requirements and acceptance criteria, and
accomplish the project objective. For example, the project scope might be all of
the work involved in clearing the land, building a house, and landscaping to the
specifications agreed upon by the contractor and the buyer. Or a project to install
new high-speed specialized automation equipment in a factory might include
designing the equipment, building it, installing it, testing it to make sure it meets
acceptance criteria, training workers to operate and maintain the equipment, and
providing all the technical and operating documentation for the equipment.

Quality expectations must be defined from the onset of the project. The proj-
ect work scope must be accomplished in a quality manner and meet specifica-
tions. For example, in a house-building project, the customer expects the
workmanship to be of the highest quality and all materials to meet specifications.
Completing the work scope but leaving windows that are difficult to open and
close, faucets that leak, or a landscape full of rocks will result in an unsatisfied
customer and perhaps a payment or legal dispute. Mechanisms such as stan-
dards, inspections, audits, and so forth must be put in place to assure quality
expectations are being met throughout the project and not just checked or
inspected at the end of the project, when it might be costly to correct. All project
deliverables should have quantitative acceptance criteria.

The schedule for a project is the timetable that specifies when each activity
should start and finish. The project objective usually states the time by which the
project scope must be completed in terms of a specific date agreed upon by the
sponsor and the organization performing the project. The project schedule indi-
cates the dates when specific activities must be started and finished in order to
meet the project completion date (for example, when a new bridge is to be open
to traffic or when a new product must be launched at an industry exposition).

The budget of a project is the amount the sponsor or customer has agreed to
pay for acceptable project deliverables. The project budget is based on estimated
costs associated with the quantities of various resources that will be used to per-
form the project. It might include the salaries of people who will work on the
project, materials and supplies, equipment, rental of facilities, and the fees of
subcontractors or consultants who will perform some of the project tasks. For
example, for a wedding project, the budget might include estimated costs for
flowers, gown, tuxedo, caterer, cake, limousine rental, videographer, reception
facility, and so on.

Various resources are needed to perform the project activities, produce the
project deliverables, and accomplish the project objective. Resources include peo-
ple, materials, equipment, facilities, and so forth. Human resources include
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people with specific expertise or skills. Certain quantities of each type of resource
with specific expertise are required at specific periods of time during the project.
Similarly, particular equipment may be required during a certain portion of a
project, such as equipment needed to excavate the land before construction can
start on a new office building. The resource requirements for a project must be
aligned with the types and quantities of resources available at the time periods
when they are required.

There could be risks that adversely affect accomplishing the project objective.
For example, designing an information system using the newest technology may
pose a risk that the new technology may not work as expected. Or there may be
a risk that a new pharmaceutical product may not receive regulatory approval.
A risk management plan must be developed that identifies and assesses potential
risks and their likelihood of occurrence and potential impact, and delineates
responses for dealing with risks if they do occur.

Ultimately, the responsibility of the project manager is to make sure the
customer is satisfied. This goes beyond just completing the project scope within
budget and on schedule or asking if the customer or sponsor is satisfied at the
end of the project. It means not only meeting the customer’s expectations but
also developing and maintaining an excellent working relationship throughout
the project. It requires ongoing communication with the customer or sponsor
to keep the customer informed and to determine whether expectations have
changed. Regularly scheduled meetings or progress reports, phone discussions,
and e-mail are examples of ways to accomplish such communication. Customer
satisfaction requires involving the sponsor as a partner in the successful outcome
of the project through active participation during the project. The project man-
ager must continually be aware of the degree of the customer’s satisfaction. By
maintaining regular communication with the customer or sponsor, the project
manager demonstrates genuine concern about the customer’s expectations; it
also prevents unpleasant surprises later.

The project manager and team need to build relationships with, and engage,
the various stakeholders who may influence or may be affected by the project, in
order to gain their support. See the section on stakeholder engagement later in
this chapter for further discussion.

Successfully completing the project requires finishing the scope of work within
budget and a certain time frame while managing resource utilization, meeting
quality specifications, and managing risks—and this must all be done while
assuring customer or sponsor satisfaction and dealing with stakeholders’ issues
and concerns and gaining their support. During the project, it is sometimes chal-
lenging to balance or juggle these factors, which often constrain one another and
could jeopardize accomplishing the project objective. See Figure 1.1. To help
ensure the achievement of the project objective, it is important to develop a
plan before starting the project work, rather than jumping in and starting without
a plan. Lack of a plan decreases the chances of successfully accomplishing the full
project scope within budget and on schedule.

Once a project is started, unforeseen circumstances may jeopardize the
achievement of the project objective with respect to scope, budget, or schedule.
They include:

• The cost of some of the materials is more than originally estimated.
• Inclement weather causes a delay.
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• Additional redesign and modifications to a new sophisticated medical
instrument are required to get it to meet performance specifications and
government testing requirements.

• Delivery of a critical component for an aviation control system is delayed
several months.

• Environmental contaminants are discovered when excavating for a new
building.

• A key project team member with unique technical knowledge decides to
retire, which creates a gap in critical expertise.

Any of the above examples could affect the balance of scope, quality, schedule,
budget, resources, risks, customer satisfaction, and stakeholder support (or
impact these factors individually), jeopardizing successful accomplishment of
the project objective. The challenge for the project manager is to not only con-
tinually balance these factors throughout the performance of the project but also
prevent, anticipate, or overcome such circumstances if and when they occur.
Good planning and communication are essential to prevent problems from occur-
ring or to minimize their impact on the achievement of the project objective
when they do occur. The project manager needs to be proactive in planning

FIGURE 1.1 Factors Constraining Project Success
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and communicating and provide leadership to the project team to keep these
constraining factors in balance and to accomplish the project objective.

Project Life Cycle
The generic project life cycle has four phases: initiating, planning, performing,
and closing the project. Figure 1.2 shows the four phases and the relative level of
effort and time devoted to each phase. The time span of each phase and the asso-
ciated level of effort will vary depending on the specific project. Project life cycles
vary in length from a few weeks to several years, depending on the content, com-
plexity, and magnitude of the project.

In the initiating phase, projects are identified and selected. They are then
authorized, using a document referred to as a project charter. The planning
phase includes defining the project scope, identifying resources, developing a
schedule and budget, and identifying risks, all of which make up the baseline
plan for doing the project work. In the performing phase, the project plan is
executed, and activities are carried out to produce all the project deliverables
and to accomplish the project objective. During this phase, the project progress
is monitored and controlled to assure the work remains on schedule and within
budget, the scope is fully completed according to specifications, and all deliver-
ables meet acceptance criteria. Also, any changes need to be documented,
approved, and incorporated into an updated baseline plan if necessary. In the
closing phase, project evaluations are conducted, lessons learned are identified

FIGURE 1.2 Project Life Cycle Effort
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and documented to help improve performance on future projects, and project
documents are organized and archived.

INITIATING
This first phase of the project life cycle involves the identification of a need,
problem, or opportunity and can result in the sponsor authorizing a project to
address the identified need or solve the problem. Projects are initiated when a
need is identified by a sponsor—the people or the organization willing to provide
funds to have the need satisfied. For example, a company may need to reduce the
high scrap rate from its manufacturing process that makes its costs higher and
production times longer than those of its competitors, or a community with a
growing population may need to build a new school. In some cases, it could
take several months to clearly define a need, gather data, and define the project
objective. For example, the management of a hospital may want to establish an
on-site day care center for the children of its employees as part of its strategy to
attract and retain employees. However, it may take some time to gather data
regarding the need and analyze various approaches to addressing the need. It is
important to define the right need. For example, is the need to provide an on-site
day care center, or is it to provide child care for the children of the hospital’s
employees? That is, is “on-site” necessarily part of the need?

The need for projects is often identified as part of an organization’s strategic
planning process. Projects are a means to implement elements of specific strate-
gies or actions, such as build an offshore wind farm, deploy a nutrition assistance
program in a developing country, construct a new manufacturing facility in
South America, or implement a corporate-wide online training program. Organi-
zations may have many projects they would like to pursue, but they may be lim-
ited by the amount of available funds. Although an individual may need an
addition to his house, need a new car, and want to go on a two-week vacation,
he may not have the money to do all of those things. Therefore, organizations
must employ a process to select which projects to pursue. Once projects are
selected, they are formally authorized using a document referred to as a project
charter. The charter may include the rationale or justification for the project;
project objective and expected benefits; general requirements and conditions
such as amount of funds authorized, required completion date, major deliver-
ables, and required reviews and approvals; and key assumptions.

If the organization decides to use external resources (a contractor) to perform
the project, the organization will prepare a document called a request for proposal
(RFP) that defines the project requirements and is used to solicit proposals from
potential contractors to do the project. Through the RFP, the sponsor or cus-
tomer asks contractors to submit proposals on how they might address the
need and the associated costs and schedule to do so. An individual who needs
a new house may spend time identifying requirements for the house—size,
style, number of rooms, location, maximum amount she wants to spend, and
date by which she would like to move in. She may then write down these
requirements and ask several contractors to provide house plans and cost esti-
mates. A company that has identified a need to develop a multifaceted advertis-
ing campaign for a new food product might document its requirements in an
RFP and send it to several advertising firms. The advertising firms would submit
proposals to the company. The company would then evaluate the competing
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proposals and select an advertising firm (the contractor) to do the advertising
campaign (the project) and sign an agreement or contract with that firm.

PLANNING
Before jumping in and starting the project, the project team or contractor must
take sufficient time to properly plan the project. It is necessary to lay out a road-
map, or game plan, that shows how the project scope will be accomplished
within budget and on schedule. Trying to perform a project without a plan is
like attempting to assemble a backyard grill without first reading the instructions.
Individuals who think planning is unnecessary or a waste of time invariably need
to find time later on to redo things. It is important to plan the work and then
work the plan. Otherwise, chaos and frustration will result, and the risk of project
failure will be higher. Once a project is authorized and/or a contract is signed
with an external contractor, the next phase of the project life cycle is to do
detailed planning for how to accomplish the project. The planning involves
determining what needs to be done (scope, deliverables), how it will get done
(activities, sequence), who will do it (resources, responsibility), how long it will
take (durations, schedule), how much it will cost (budget), and what the risks
are. The result of this effort is a baseline plan that is a set of integrated docu-
ments that shows how the project scope will be accomplished within budget
and on schedule and is used as a benchmark to which actual performance can be
compared.

Taking the time to develop a well-thought-out plan is critical to the successful
accomplishment of any project. Many projects have overrun their budgets,
missed their completion dates, or only partially satisfied their technical specifica-
tions because there was no viable baseline plan in place before they were started.
It is important that the people who will be involved in performing the project
also participate in planning the work. They are usually the most knowledgeable
about which detailed activities need to be done. Also, by participating in the
planning of the work, these individuals become committed to accomplishing it
according to the plan. Participation builds commitment.

PERFORMING
The third phase of the project life cycle is performing the project. Once the base-
line plan has been developed, work can proceed. The project team, led by the
project manager, will execute the plan and perform the activities to produce all
the deliverables and to accomplish the project objective. The pace of project
activity will increase as more and various resources become involved in perform-
ing the project tasks. During the course of performing the project, different types
of resources will be utilized. For example, if the project is to design and construct
an office building, the project effort might first involve a few architects and engi-
neers in developing the building plans. Then, as construction gets under way, the
resources needed will substantially increase to include steelworkers, carpenters,
electricians, painters, and the like. The level of effort will decrease after the build-
ing is finished, and a smaller number of different workers will finish up the land-
scaping and final interior touches.

This phase results in the accomplishment of the project objective, leaving the
customer satisfied that the full scope of the work and deliverables were com-
pleted according to specifications, within budget, and on time. For example, the

Reinforce Your Learning

6. The result of the
planning phase is a

.

12 Introduction

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



performing phase is complete when a project team within a company has com-
pleted a project that consolidated two of its facilities into one, or when an exter-
nal contractor has completed the design and installation of a customized
information system that satisfactorily passes performance tests and is accepted
by the customer.

While the project work is being performed, it is necessary to monitor and con-
trol the progress of the project work to ensure that everything is going according
to plan and the project objective will be accomplished. This involves measuring
actual progress and comparing it to planned progress according to the baseline
plan. To measure actual progress, it is important to keep track of which tasks
have actually been started and completed, when they were started and com-
pleted, the earned value of the work completed, if the project deliverables are
meeting the expected quality criteria, and how much money has been spent or
committed. If, at any time during the project, comparison of actual progress to
planned progress reveals that the project is behind schedule, overrunning the
budget, or not meeting the technical specifications, corrective action must be
taken to get the project back on track.

Before a decision is made to implement corrective action, it may be necessary
to evaluate several alternative actions to make sure the corrective action will
bring the project back within the scope, schedule, and budget constraints of the
project objective. Be aware, for instance, that adding resources to make up time
and get back on schedule may result in overrunning the planned budget. If a
project gets too far out of control, it may be difficult to accomplish the project
objective without sacrificing the scope, budget, schedule, or quality. The key to
effective project control is measuring actual progress and comparing it to
planned progress on a timely and regular basis throughout the performing
phase and taking any needed corrective action immediately. Hoping that a prob-
lem will go away without corrective intervention is naive. The earlier a problem
is identified and corrected, the better. Based on actual progress, it is possible to
forecast a schedule and budget for completion of the project. If these parameters
are beyond the limits of the project objective, corrective actions need to be
implemented at once.

Changes are going to occur during the performing phase. So it is important to
manage and control changes to minimize any negative impact on the successful
accomplishment of the project objective. A change control system needs to be
established for the process and procedures that define how changes will be docu-
mented, approved, and communicated. Agreement must be reached between the
sponsor or customer and the project manager or contractor, as well as between the
project manager and the project team, regarding the way changes will be handled.
These procedures should address communication between the project manager
and the sponsor or customer and between the project manager and the project
team. If changes are consented to verbally rather than approved in writing and
there is no indication given of the impact the changes will have on the work
scope, budget, or schedule, there are bound to be problems down the road. Project
team members should be careful about casually agreeing to changes without
knowing whether they will necessitate additional person-hours of work. If the cus-
tomer does not agree to pay for extra effort, the contractor must absorb the addi-
tional costs and also risk overrunning costs for a particular activity or the project.

Some changes are trivial, but others may significantly affect the project work
scope, budget, or schedule. Deciding to change the color of a room before it is
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painted is a trivial change. Deciding that you want a two-story house after the
contractor has already put up the framing for a single-story house is a major
change, and would certainly increase the cost and probably delay the completion
date.

The impact a change has on accomplishing the project objective may be affected
by when the change is identified. Generally, the later in the project that changes are
identified, the greater their effect on accomplishing the project objective. The aspects
most likely to be affected are the project budget and the completion date. This is
particularly true when work that has already been completed needs to be “undone”
to accommodate the required change. For example, it would be very expensive to
change the plumbing or wiring in a new office building after the walls and ceilings
are completed because some of them would need to be torn out and new ones
installed. However, if such a change was made much earlier in the project—for
instance, while the building was still being designed—the accommodation would
be easier and less costly. The drawings could be changed so that the plumbing
and wiring would be installed correctly the first time.

The project manager, project team, contractor, or sponsor/customer may ini-
tiate changes. Some changes could be necessary as a result of the occurrence of a
previously defined risk, such as a new product development not meeting certain
test criteria, which would mean additional redesign work.

When it is determined that corrective actions or changes are necessary, deci-
sions must be made regarding how to update the baseline plan. These decisions
often mean a trade-off involving time, cost, scope, and quality. For example,
reducing the duration of an activity may require either increasing costs to pay
for more resources or reducing the scope of the activity (and possibly not meet-
ing the customer’s technical requirements). Similarly, reducing project costs may
require using materials of a lower quality than originally planned. Once a deci-
sion is made on which actions to take, they must be incorporated into the sched-
ule and budget. It is necessary to develop a revised schedule and budget to
determine whether the planned corrective measures or changes result in an
acceptable schedule and budget. If not, further revisions must be made until an
acceptable revised baseline plan is agreed upon.

The performing phase of the project life cycle ends when the sponsor or cus-
tomer is satisfied that the project objective has been accomplished and that the
requirements have been met, and accepts the project deliverables.

CLOSING
The final phase of the project life cycle is closing the project. The process of
closing the project involves various actions, including collecting and making
final payments, evaluating and recognizing staff, conducting a postproject evalu-
ation, documenting lessons learned, and archiving project documents.

The project organization should ensure that copies of appropriate project doc-
umentation are properly organized, filed, and archived so that they can be readily
retrieved for use in the future. For example, using some actual cost and schedule
information from a completed project may be helpful when developing the
schedule and estimated costs for a proposed project.

An important task during this phase is evaluating performance of the project.
The project team should identify lessons learned and make recommendations for
improving performance on future projects. To encourage the use of this informa-
tion, a knowledge base system should be established that includes an easily
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accessible repository to retrieve lessons learned and information from previous
projects.

Feedback should also be obtained from the sponsor or customer to determine
whether the anticipated benefits from the project were achieved, assess the level
of customer satisfaction, and obtain any feedback that would be helpful in future
business relationships with this customer or other customers.

Project Management Process
Project management is planning, organizing, coordinating, leading, and control-
ling resources to accomplish the project objective. The project management pro-
cess involves planning the work and then working the plan. A coaching staff may
spend hours preparing a unique plan for a game; the team then executes the plan
to try to accomplish the objective—victory. Similarly, the project management
process involves two major functions: first establishing a plan and then executing
that plan to accomplish the project objective.

Once the sponsor has prepared a project charter to authorize going forward with
a project, the front end effort in managing a project must be focused on establishing
a realistic baseline plan that provides a set of integrated documents that shows how
the project scope will be accomplished within budget and on schedule. The project
objective establishes what is to be accomplished. The planning process determines
what needs to be done (scope, deliverables), how it will get done (activities,
sequence), who will do it (resources, responsibility), how long it will take (durations,
schedule), and how much it will cost (budget). It includes the following steps:

1.Establish project objective. The objective must be agreed upon by the sponsor
or customer and the organization that will perform the project.

2.Define scope. A project scope document must be prepared. It should include
customer requirements, a statement of work, as well as a list of deliverables
and associated acceptance criteria that can be used to validate that the work
and deliverables meet specifications.

3.Create a work breakdown structure. Subdivide the project scope into pieces or
work packages. Although projects may seem overwhelming when viewed as
a whole, one way to conquer even the most monumental endeavor is to
break it down into smaller components. A work breakdown structure
(WBS) is a hierarchical decomposition of the project work scope into work
packages to be executed by the project team that will produce the project
deliverables. Figure 1.3 is an example of a WBS.

4.Assign responsibility. The person or organization responsible for each work
item in the WBS must be identified in order to inform the project team of
who is responsible and accountable for the performance of each work pack-
age and any associated deliverables. For example, Figure 1.3 indicates who is
responsible for each work item.

5.Define specific activities. Review each work package in the WBS and develop
a list of the detailed activities that need to be performed for each work
package and to produce any required deliverables.

6. Sequence activities. Create a network diagram that shows the necessary
sequence and dependent relationships of the detailed activities that need to
be performed to achieve the project objective. Figure 1.4 is an example of a
network diagram.
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7.Estimate activity resources. Determine the types of resources, such as the
skills or expertise required to perform each activity, as well as the quantity
of each resource that may be needed. Resources include people, materials,
equipment, and so on that may be required to perform each activity.

FIGURE 1.3 Work Breakdown Structure
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Resource estimates must consider the availability of each type of resource,
whether it is internal or external (such as subcontractors), and the quantity
available over the duration of the project. Designate a specific individual to
be responsible for each activity.
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8.Estimate activity durations. Make a time estimate for how long it will take to
complete each activity, based on the estimate of the resources that will be
applied.

9.Develop project schedule. Based on the estimated duration for each activity
and the dependent relationships of the sequence of activities in the network
diagram, develop the overall project schedule, including when each activity is
expected to start and finish, as well as the latest times that each activity must
start and finish in order to complete the project by the required completion
date. Figure 1.5 is an example of a project schedule.

10. Estimate activity costs. Activity costs should be based on the types and
quantities of resources estimated for each activity as well as the appropriate
labor cost rate or unit cost for each type of resource.

11.Determine budget. A total budget for the project can be developed by aggre-
gating the cost estimates for each activity. Similarly, budgets can be deter-
mined for each work package in the WBS by aggregating the cost estimates
for the detailed activities for each work package. Other costs, such as project
or organizational administrative, indirect, or overhead costs, should also be
included in the budget and be appropriately allocated to each activity or
work package. Once the total budget is determined for the overall project or

FIGURE 1.4 Network Diagram
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for each work package, a time-phased budget needs to be developed to dis-
tribute the budget over the duration of the project or work package based on
the project schedule for when each activity is expected to start and finish.
Figure 1.6 is an example of a time-phased project budget.

Once the project schedule and budget are developed, it must be determined
whether the project can be completed within the required time, with the allotted
funds, and with the available resources. If not, adjustments must be made to the
project scope, activity resource or duration estimates, or resource assignments
until an achievable, realistic baseline plan for accomplishing the project scope
within budget and on schedule can be established.

The result of the planning process is a baseline plan. Taking the time to
develop a well-thought-out plan is critical to the successful accomplishment of
any project. Many projects have overrun their budgets, missed their completion
dates, or only partially met their requirements because there was no viable base-
line plan before the project was started.

The baseline plan for a project can be displayed in graphical or tabular
format for each time period (week, month) from the start of the project to its
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FIGURE 1.5 Project Schedule
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completion. Plans are discussed and illustrated in Chapters 4–7. Information
should include:

• The start and completion dates for each activity
• The amounts of the various resources that will be needed during each time

period
• The budget for each time period, as well as the cumulative budget from the

start of the project through each time period

Once a baseline plan has been established, the plan must be executed. The
executing process involves performing the work according to the plan, monitor-
ing and controlling the work, and managing changes so that the project scope is
achieved within the budget and schedule to the customer’s satisfaction. It
includes the following elements:

1.Perform the work. All the activities in the baseline plan, as depicted in the
network diagram, must be performed in accordance with the project schedule
and technical specifications. All deliverables must be produced and meet
their acceptance criteria. Accomplishing this requires coordination of the
project team, including external resources, and regular communication with
all stakeholders, including the sponsor or customer, to make sure that
expectations are being met.

2.Monitor and control progress. While the project work is being performed, it
is necessary to monitor progress to ensure that everything is going according
to plan. It is also necessary to measure actual progress and compare it to
planned progress. If, at any time during the project, the comparison of actual
progress to planned progress reveals that the project is behind schedule, over-
running the budget, or not meeting the technical specifications, corrective
action must be taken to get the project back on track within the scope, sched-
ule, and budget constraints of the project objective. Be aware, for instance, that
adding resources to make up time and get back on schedule may result in
overrunning the planned budget. If a project gets too far out of control, it may
be difficult to achieve the project objective without sacrificing the scope, bud-
get, schedule, or quality. The key to effective project control is measuring actual
progress and comparing it to planned progress on a timely and regular basis
and taking any needed corrective action immediately. Hoping that a problem
will go away without corrective intervention is naive. Based on actual progress,
it is possible to forecast a schedule and budget for completion of the project. If
these parameters are beyond the limits of the project objective, corrective
actions need to be implemented at once.

3.Control changes. During the performance of the project work, changes will
occur for a variety of unexpected reasons, such as some activities taking
longer than expected to complete, resources not being available when
needed, materials costing more than anticipated, or the occurrence of iden-
tified risks. Also, the project manager, contractor, or the sponsor/customer
can request changes to the project scope based on new information or the
result of project reviews. Changes are fine if the customer and the project
manager or contractor agree on them, and both parties are aware of the
impact the changes may have on the scope, schedule, budget, and accom-
plishment of the project objective. It is important to manage and control
changes to minimize any negative impact on the successful accomplishment
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of the project objective. A change control system needs to be established for
the process and procedures that define how changes will be documented,
approved, and communicated. Agreement must be reached with the sponsor
or customer on such a system, and it must be communicated to all project
participants.

Attempting to perform a project without first establishing a baseline plan is fool-
hardy. It is similar to starting a vacation without a roadmap, itinerary, and budget.
You may end up in the middle of nowhere—out of money and out of time!

Stakeholder Engagement
Project stakeholders are individuals or entities involved in, or who may influ-
ence, or may be affected by a project, such as the customer/sponsor; project
team, including the project manager, subcontractors, and consultants; end users
or consumers; and advocacy groups. In addition to the customer/sponsor and the
project team including subcontractors and suppliers, stakeholders can be organi-
zations or groups of people who may be supportive or adversarial or may want
to be kept informed about the project because of potential impact.

Examples of stakeholders for various projects include:

Staff of a medical practice who will use a new electronic health records system
Community or neighborhood that will be affected by the route of a new highway
Small retailers near the construction of a new shopping mall
Advocacy group that is concerned about the environmental and safety impact
of a new chemical facility
Advisory groups such as parents who provide input to the design of new play-
ground at a childcare center, or emergency room staff who provide input to
the redesign and expansion of an emergency room
Government regulatory agencies that are concerned about code enforcement,
pharmaceutical drug trials, or conducting public forums to solicit citizen com-
ments for certain types of projects

It is important to identify a project’s stakeholders as early as possible in the proj-
ect life cycle. The project sponsor may identify specific stakeholders in the project
charter authorizing the project. Additionally, the project manager can ask or have a
brainstorming session with the project team to identify stakeholders, or perhaps to
create advisory groups to provide input and guidance to the project or portions of a
project. The project manager can also network with other organizations, such as
community groups, nonprofit organizations, professional organizations, or local
government officials, to help identify potential stakeholders. Identifying potential
stakeholders as early as possible in the project will help to avoid surprises later.
For example, if a certain group finds out about a particular issue with a project,
and they were not informed about it beforehand or included, it can create an adver-
sarial situation and make it more difficult to build a trust relationship.

As potential stakeholders are identified, a list should be created that includes
key contact information, role or specific topics of interest, expectations, any
known issues, and areas of potential influence for each stakeholder. Such a doc-
ument is sometimes referred to as a stakeholder register. During the perfor-
mance of the project, information about stakeholders may change or additional
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stakeholders may be identified. The stakeholder register is a convenient tool to
keep all stakeholder information consolidated and up-to-date.

The project manager and team need to build a relationship with each stake-
holder that is tailored to each stakeholder’s specific interests in the project. The
project team needs to be proactive and take the initiative to contact and engage
each stakeholder, listen to their interests, needs, expectations and concerns, rather
than waiting for the stakeholders to approach and then be in a reactive or defen-
sive mode. Good relationships are built on trust and respect; and trust and respect
are built on being honest, ethical, and delivering on promises. The project team
should welcome stakeholder input, involvement, discussions, and debate. It will
build support for the project. Stakeholders’ concerns should be addressed early,
positively, and in a timely manner, and not confrontationally, put off, ignored, or
dismissed. The project manager needs to provide opportunities for regular two-
way communication with each stakeholder, not just when an issue or concern is
identified. The project manager and team need to listen, be open-minded,
thoughtful, and behave professionally, and not dominate the discussions, overre-
act, become defensive, or lose control of their emotions. In most situations, each
stakeholder should be dealt with separately because each has their unique interests
and concerns, rather than dealing with all stakeholders as a group.

An issue log should be created of specific issues or concerns or questions that
various stakeholders identify so that the project manager, project team, or sponsor/
customer can address them and make sure they are not forgotten or dismissed with-
out an adequate follow-up and response. The project team should keep the issue log
up-to-date indicating the status of which issues have been addressed or resolved,
new issues added, and those that may require negotiation to resolve specific dis-
putes. If any stakeholder’s specific issue cannot be satisfied or resolved, it is impor-
tant that a detailed clear explanation be provided, so that the stakeholder knows the
reasons or rationale behind the decision, even if they may not agree with it.

Stakeholder engagement and support are important to the successful perfor-
mance of a project and accomplishment of the project objective. Regular and
open communication, trust, respect, open-mindedness, and a positive win-win
attitude are keys to successful stakeholder engagement.

Global Project Management
Globalization adds a unique dimension to managing projects. It changes
the dynamics of the project and adds a layer of complexity that can adversely
affect the project outcome if the project participants are not aware of what they
might encounter regarding cultural differences and multinational economic trans-
actions. For example, there could be a project contractual outsourcing requirement
to spend a percentage of the project budget on wages and materials in the custo-
mer’s country by employing indigenous labor to perform certain project tasks and
using in-country suppliers for project materials. Factors external to the project
itself, or to the project or customer organizations, can create a dynamic
and perhaps unstable environment over the life of the project, introduce sources
of risk, and affect the success of the project. Such influencing factors can include:

• Currency fluctuations and exchange rates
• Country-specific work codes and regulations, such as hours per day, holi-

days, and religious observances

Reinforce Your Learning
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• Corporate joint ventures and partnerships creating entities with a presence
and facilities in multiple countries

• Political relations between countries
• Availability of high-demand workforce skills

Large international events, such as the Olympics or rebuilding a region after a
natural disaster, require multilingual project teams. Global projects can be multi-
national and multilingual, with participants who are located in various countries
and who speak different languages. These aspects can create barriers to commu-
nication, team development, and project performance.

Global project management requires an additional set of competencies. It is
helpful for the project manager and team to have foreign language skills and
also knowledge and understanding of other countries and cultures, as well as
geography, world history, and international economics (currencies, exchange
rates, export/import transactions, and so forth). There is a need to have aware-
ness and understanding of the culture and customs (meal times, eye contact,
possible differing roles of men and women, dress codes, religious practices,
lines of authority, communication protocol, and so forth) and etiquette (for
example, in some countries crossing your legs when sitting is considered an
insult, or shaking hands or touching someone of the opposite sex is frowned
upon) of the countries of the various project participants (project team, cus-
tomer, subcontractors, and suppliers). It is also vital to have an awareness of
the geopolitical environment of the countries of the various project participants,
in particular the country of the customer, or where the project is being delivered
or implemented.

Technology enables project participants to be just a “click” away, despite being
thousands of miles apart physically. It also helps to reduce the impact that time
zone differences among the locations of various project participants can have on
project communication. One way to facilitate communication in multilingual
project teams is to utilize software that translates e-mails and documents
among the languages of the various project participants.

Globalization and the Internet have also brought new opportunities for firms,
as seen in multisourcing project work elements to more competitive participants
worldwide as well as in purchasing materials and services from suppliers around
the globe.

Cultural awareness and sensitivity are not only important but also imperative
for successful global project management. Learning and understanding the cul-
ture and customs of other project participants demonstrate respect, help build
trust, aid in developing an effective project team, and are critical for successful
global project management.

See the section on valuing team diversity in Chapter 11 and the section on
collaborative communication tools in Chapter 12 for additional related
information. Also see Appendix C for a list of project management associations
around the globe.

Project Management Associations
The Project Management Institute (PMI) is a premier worldwide not-for-profit
association for practitioners in the project management profession and indivi-
duals who want to learn more about the profession. Founded in 1969, PMI
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has about 500,000 members in over 200 countries and has about 280 chapters
in more than 90 countries. Additionally, the association has over 30 online
communities of practice where peers can collaborate on specific topics of
interest.

PMI publishes A Guide to the Project Management Body of Knowledge
(PMBOK® Guide), which provides a framework of processes and guidelines for
the application of project management concepts, practices, and techniques. The
association also created the PMI Code of Ethics and Professional Conduct, which
sets standards and establishes expectations for professional behavior.

PMI offers a certification program that provides the opportunity to earn cer-
tifications in various project management disciplines. There are well over
750,000 individuals worldwide who hold PMI certifications. Additional and cur-
rent information about the Project Management Institute can be found at http://
www.pmi.org.

There are also many other project management associations around the globe.
Appendix C provides a list of approximately 60 such associations. Their website
addresses can be found on this book’s student companion website.

Benefits of Project Management
The ultimate benefit of implementing project management techniques is having
a satisfied customer—whether you are the customer of your own project, such
as remodeling your basement, or a business (contractor) being paid by a cus-
tomer to perform a project. Completing the full project scope in a quality man-
ner, on time, and within budget provides a great feeling of satisfaction. For a
contractor, it could lead to additional business from the same customer in the
future or to business from new customers referred by previously satisfied
customers.

“Hey! Great for the customer, but what about me? What’s in it for me?” If
you are the project manager, you have the satisfaction of knowing you led a
successful project effort. You also have enhanced your reputation as a project
manager and positioned yourself for expanded career opportunities. If you are
a member of a project team that successfully accomplished a project, you feel
the satisfaction of being on a winning team. You not only contributed to the
project’s success but also probably expanded your knowledge and enhanced
your skills along the way. If you choose to remain an individual contributor,
you will be able to make a greater contribution to future, more complex projects.
If you are interested in eventually managing projects, you will be in a position to
take on additional project responsibilities. When projects are successful, every-
body wins!

REAL WORLD PROJECT MANAGEMENT

Project Management Promising for Productivity
Increases

Small to medium-sized businesses have been found to make up between 70%
and 90% of the enterprises in the Organisation for Economic Co-operation and
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Development, an organization of 39 countries from around the world who
account for 80% of world trade. In Australia, more than 90% of all businesses
were small to medium-sized companies who employed the majority of the peo-
ple who work.

A number of studies had found that using project management techniques had
benefits for organizations. Some companies experienced increased project success,
and others showed a return on investment. A team in the Australian Bureau of Sta-
tistics Research wanted to know about the characteristics and factors related to proj-
ect management that affected small to medium-sized businesses and their success.
To answer the question, they collected data over a five-year period.

Excited by the result that 15% more of the companies who reported using project
management techniques also reported an increase in productivity compared to those
companies who did not use project management. Even though this was a promising
outcome, the Bureau’s team knew this was not sufficient evidence to support the
claim that project management leads to greater productivity. They needed to do
additional tests on the data to determine if project management skills were more
important than skills related to engineering, scientific and research, IT professionals,
IT support technicians, trades, transport, plant and machinery operation, marketing,
business management, or financial.

The first outcome found that about 68.9% of production increase was due to skills
in project management, scientific and research, IT professionals, trades, marketing,
and financial. The second outcome found that about 69.4% of production increase
was due to skills in project management, scientific and research, IT professionals,
plant and machinery operation, marketing, and financial.

Further analysis of the two results indicated that organizations usually spend 10%
or higher of their budget on marketing. The Bureau’s team calculated what would
happen if the budgets for marketing and project management were balanced. They
determined that project management was a viable option for increasing productivity.
Additional work determined that respondents to the survey who reported they used
project management for core business processes were more likely to report an
increase in productivity compared to companies who reported their productivity
stayed the same. The use of project management had a greater impact on increased
productivity than using IT professionals, marketing skills, scientific and research
skills, and financial skills.

The evidence from the findings also indicates that investing in project manage-
ment has the potential for a greater improvement in productivity compared to invest-
ing in business management; thus, it is suggested that the companies should hire
fewer people with an MBA and more with an equivalent degree or experience in
project management.

Based on information from Pollack, J. J., & Adler, D. D. (2014). Does project management affect business
productivity? Evidence from Australian small to medium enterprises. Project Management Journal, 45(6),
17–24.
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SUMMARY
A project is an endeavor to accomplish a specific objective through a unique set
of interrelated activities and the effective utilization of resources. It has a clear
objective that establishes what is to be accomplished in terms of the end product
or deliverable, schedule, and budget. A project also has interdependent activities,
uses various resources, has a specific time frame, is a unique one-time endeavor,
has a sponsor or customer, and involves a degree of uncertainty. The successful
accomplishment of the project objective could be constrained by many factors,
including scope, quality, schedule, budget, resources, risks, customer satisfaction,
and stakeholder support.

The project life cycle has four phases: initiating, planning, performing, and
closing the project. In the initiating phase, projects are identified and selected.
They are then authorized using a document referred to as a project charter.
The planning phase includes defining the project scope, identifying resources,
developing a schedule and budget, and identifying risks, all of which make up
the baseline plan for doing the project work. In the performing phase, the project
plan is executed and activities are carried out to produce all the project deliver-
ables and to accomplish the project objective. During this phase, the project
progress is monitored and controlled to assure the work remains on schedule
and within budget, the scope is fully completed according to specifications, and
all deliverables meet acceptance criteria. Also, any changes need to be documen-
ted, approved, and incorporated into an updated baseline plan if necessary. In
the closing phase, project evaluations are conducted, lessons learned are

CRITICAL SUCCESS FACTORS

• Planning and communication are critical to
successful project management. They prevent
problems from occurring or minimize their
impact on the accomplishment of the project
objective when they do occur.

• Taking the time to develop a well-thought-out
plan before the start of the project is critical to
the successful accomplishment of any project.

• A project must have a clear objective of what is
to be accomplished and defined in terms of
end product or deliverable, schedule, and
budget, and agreed upon by the customer.

• Involve the sponsor or customer as a partner in
the successful outcome of the project through
active participation during the project.

• Achieving customer satisfaction requires
ongoing communication to keep the customer
informed and to determine whether expecta-
tions have changed.

• The key to effective project control is measur-
ing actual progress and comparing it to
planned progress on a timely and regular basis
and taking any needed corrective action
immediately.

• After the conclusion of a project, the project
performance should be evaluated to learn
what could be improved if a similar project
were to be done in the future. Feedback should
be obtained from the sponsor or customer and
the project team.

• Identify, engage, and build relationships with
stakeholders as early as possible to gain their
support.

• Learning and understanding the culture and
customs of other project participants will
demonstrate respect, help build trust, and aid
in developing an effective project team, and it
is critical for successful global project
management.
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identified and documented to help improve performance on future projects, and
project documents are organized and archived.

Project management is planning, organizing, coordinating, leading, and con-
trolling resources to accomplish the project objective. The project management
process involves two major functions: first establishing a plan and then executing
that plan to accomplish the project objective. The planning process includes the
following steps: establish the project objective, define scope, create a work break-
down structure, assign responsibility, define specific activities, sequence activities,
estimate activity resources, estimate activity durations, develop a project schedule,
estimate costs, and determine the budget. The executing process involves three
elements: perform the work, monitor and control progress, and control changes.

Project stakeholders are individuals or entities involved in, or who may influ-
ence, or may be affected by a project. They can be organizations or groups of
people who may be supportive or adversarial or may want to be kept informed
about the project because of potential impact. It is important to identify a pro-
ject’s stakeholders as early as possible in the project life cycle. A stakeholder reg-
ister should be created that includes key contact information, role or specific
topics of interest, expectations, any known issues, and areas of potential influ-
ence for each stakeholder. The project manager and team need to build a rela-
tionship with each stakeholder that is tailored to each stakeholder’s specific
interests in the project. Stakeholder engagement and support are important to
the successful performance of a project and accomplishment of the project objec-
tive. Regular and open communication, trust, respect, open-mindedness, and a
positive win-win attitude are keys to successful stakeholder engagement.

Globalization changes the dynamics of a project and adds a layer of complex-
ity that can adversely affect the project outcome if the project participants are
not aware of what they might encounter regarding cultural differences and mul-
tinational economic transactions. Factors external to the project itself, or to the
project or customer organizations, can create a dynamic and perhaps unstable
environment over the life of the project, introduce sources of risk, and affect
the success of the projects. Global projects can be multinational and multilingual,
with participants who are located in various countries and who speak different
languages. Technology (for example, computers, Internet access) enables project
participants to be just a mouse-click away, despite being thousands of miles apart
physically. Global project management requires an additional set of competen-
cies. Cultural awareness and sensitivity are not only important but also impera-
tive for successful global project management. Learning and understanding the
culture and customs of other project participants demonstrate respect, help
build trust, aid in developing an effective project team, and are critical for suc-
cessful global project management.

The Project Management Institute is a premier worldwide not-for-profit asso-
ciation for practitioners in the project management profession. It publishes A
Guide to the Project Management Body of Knowledge (PMBOK® Guide), which
provides a framework of processes and guidelines for the application of project
management concepts, practices, and techniques.

The ultimate benefit of implementing project management techniques is hav-
ing a satisfied customer—whether you are the customer of your own project or a
business (contractor) being paid by a customer to perform a project. Completing
the full project scope in a quality manner, on time, and within budget provides a
great feeling of satisfaction to everyone involved in the project.
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QUESTIONS
1. Define project.
2. Define the term project objective, and give some examples.
3. List some examples of resources that are used on a project.
4. What role does a customer have during the project life cycle? Why is it

important to satisfy the customer?
5. What aspects of a project might involve some degree of uncertainty? Why?
6. Define scope, schedule, cost, and customer satisfaction. Why are these con-

sidered to be constraints?
7. List and describe the main phases of the project life cycle.
8. List and describe the steps required to develop a baseline plan.
9. Why must a manager monitor the progress of a project? What can be done if

a project is not proceeding according to plan?
10. Think of a project in which you were involved and identify the stakeholders

and what “stake” each had in the project.
11. Describe how a global project can be more complex than a project per-

formed within just one country. How might these elements affect the suc-
cessful outcome of the global project?

12. List some benefits of using project management techniques.
13. Consider a project in which you are currently involved (or in which you

have recently been involved).
a. Describe the objectives, scope, schedule, cost, and any assumptions

made.
b. Where are you in the project life cycle?
c. Does this project have a baseline plan? If yes, describe it. If not, create it.
d. Are you or is anyone else monitoring the progress of the project? If so,

how? If not, how could you do so?
e. Describe some unexpected circumstances that could jeopardize the suc-

cess of the project.
f. Describe the anticipated benefits of the project.

INTERNET EXERCISES
For the website addresses of the organizations mentioned in these exercises,
make an Internet connection and go to www.cengagebrain.com. At the
Cengagebrain.com home page, search for the ISBN of your title (from the back
cover of your book) using the search box at the top of the page. This will take
you to the product page where free companion resources can be found. It is sug-
gested that you save this website in your “Favorites” list for easy access in the
future.
1. Using your favorite Web search engine, perform a search for “project

management.” Be sure to look at video sites during your search; a number of
videos related to project management processes and techniques are available
online and embedded on websites. Explore at least five of the links that your
search produces. Give the Web address for each site and describe what
information each site contains.
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2. Do several additional Web searches by adding, after the words “project
management,” some of the key words listed in this chapter. For example,
search for “project management objectives,” “project management life cycle,”
“project management process,” “project management work breakdown
structures,” and so on. What did you find?

3. Since it was founded in 1969, the Project Management Institute (PMI) has
grown to about 500,000 members in over 200 countries. The Pennsylvania-
based PMI is, by far, the leading not-for-profit professional association in the
area of project management. It establishes standards, sponsors seminars,
develops educational programs, has a professional certification program, and
publishes Project Management Journal, PMI Today, and PM Network. Check
out the PMI website for information regarding memberships, certification,
education, and publications. Describe the benefits of having a membership.
Apply for membership online if you are interested (student rates are
available).

4. PMI is an international organization with chapters worldwide. Search for
PMI Global Congresses and Events. Describe what you find, including
upcoming international conferences. Also, explore the link for your local
PMI chapter. Print out the information for PMI chapters in your local area.
In addition, explore the link for Resources. Browse through the Virtual
Library, Research, Publications, and Standards links. PM Network, PMI
Today, and the Project Management Journal are excellent sources of
project management information published by PMI. Select an article that
interests you, locate it in the library or online, and provide a one-page
summary.

5. Executive Planet™ provides valuable tips on business etiquette, customs, and
protocol for doing business worldwide. Go to the organization’s website and
explore the business culture guides for three different countries. Summarize
key points regarding etiquette and customs for each of the three countries.

CASE STUDY 1 A Not-for-Profit Organization
At a local college, the officers of the student community service organization—
which collects and buys food and distributes it to people in need—are having
their February meeting. Sitting in the meeting room are Beth Smith, the organi-
zation’s president, and two officers: Rosemary Olsen, vice president, and Steve
Andrews, volunteer coordinator. Beth announces, “Our funds are almost
exhausted. The demands on the food bank have been increasing. We need to
figure out how to get more funds.”

“We need to have a fund-raising project,” responds Rosemary.
Steve suggests, “Can’t we ask the city government if they can increase their

allocation of funds to us?”
“They’re strained. They may even cut our allocation next year,” replies Beth.
“How much do we need to get us through this year?” asks Rosemary.
“About $10,000,” answers Beth, “and we are going to start needing that money

in about two months.”
“We need a lot of things besides money. We need more volunteers, more

space for storage, and more food donations,” says Steve.
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“Well, I guess we can make that all part of the fund-raising project. This is
going to be fun!” says Rosemary excitedly.

“This project is growing. We’ll never get it done in time,” Beth says.
Rosemary responds, “We’ll figure it out and get it done. We always do.”
“Is a project what we need? What are we going to do next year—another proj-

ect?” asks Steve. “Besides, we’re having a hard time getting volunteers anyway.
Maybe we need to think about how we can operate with less money. For exam-
ple, how can we get more food donations on a regular basis so we won’t have to
buy as much food?”

Rosemary jumps in. “Great idea! You can work on that while we also try to
raise funds. We can’t leave any stone unturned.”

“Time out,” says Beth. “These are all very good ideas, but we have limited funds
and volunteers and a growing demand. We need to do something now to make sure
we don’t have to close our doors in two months. I think we all agree we need to
undertake some type of initiative. But I’m not sure we all agree on the objective.”

CASE QUESTIONS
1. What are the needs that have been identified?
2. What is the project objective?
3. What assumptions, if any, should be made regarding the project to be

undertaken?
4. What are the risks involved in the project?

GROUP ACTIVITY
Contact a local not-for-profit organization in your community. Tell its officers
that you are interested in learning about their operations. Ask them to describe
a project that they are currently working on. What are the objectives? The con-
straints? The resources?

If possible, have your team contribute a few hours to the project. Through this
process, you will be helping someone in need and learning about a real-world
project at the same time. Prepare a report summarizing the project and what
you learned from this experience.

CASE STUDY 2 E-Commerce for a Small Supermarket
Matt and Grace own a small supermarket in a rural town with a large and grow-
ing elderly population. Because of their remote location, they don’t have any
competition from the large chain stores. A small private liberal arts college,
with about 1,500 students, is also located in the town.

“I think we need an app and a website for our store,” Matt tells Grace.
“Why?” asks Grace.
“Everybody has an app. It’s the wave of the future!” responds Matt.
“I’m still not clear, Matt. What would be on our app or on our website?”

Grace asks.
“Well, for one thing we could have a picture of our market with me and you

standing in front of it,” says Matt.
“What else?” asks Grace.
Matt answers, “Ah, maybe people could look up stuff and order it through the

app or the website. Yeah, those college kids would think that’s great; they’re into
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using smartphones all the time. That will increase our business. They’ll buy
food from our store rather than the pizza and burgers they always eat or
get delivered from Sam’s Sub Shop. And those people who live in the senior citi-
zens’ apartments would use it, too. I heard they’re teaching them how to use
computers, smartphones, and tablets. And maybe we can even set up a delivery
service.”

“Hold on,” says Grace. “Those college students get pizza and subs from Sam’s
at all hours of the night, long after we’re closed. And I think the senior citizens
enjoy getting out. They have a van that brings some of them here each day to
shop, and they really don’t buy much anyway. And how will they pay for what
they order through the app or the website? I’m all for keeping up with things,
but I’m not sure this makes sense for our little supermarket, Matt. What would
we be trying to accomplish?”

“I just explained it to you, Grace. It’s the way all businesses are going. We
either keep up with things or we’ll be out of business,” replies Matt.

“Does this have anything to do with that Chamber of Commerce meeting you
went to in Big Falls last week, where you said they had some consultant talking
about e-business or something?” asks Grace.

“Yeah, maybe,” Matt says. “I think I’ll give him a call and tell him to stop by
and tell him what I want.”

“How much is all this going to cost us, Matt?” asks Grace. “I think we need to
think about this some more. You know we are probably going to have to pave
the parking lot this summer.”

Matt answers, “Don’t worry. It’ll all work out. Trust me. Our business will
increase so much, it’ll pay for itself in no time. Besides, it can’t cost that much;
this consultant probably does these kinds of projects all the time.”

CASE QUESTIONS
1. What are the needs that have been identified?
2. What is the project objective?
3. What are some things Matt and Grace should do before they talk with the

consultant?
4. What should the consultant tell Matt and Grace?

GROUP ACTIVITY
Select two course participants to use this case script to role-play Matt and Grace
in front of the class. Then divide the course participants into groups of three or
four to discuss the case questions. Each group must choose a spokesperson to
present its responses to the entire class.

OPTIONAL ACTIVITY
Have each course participant contact a business that went “online” and ask the
business what led it to that decision and if the project met its initial expectations.
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1 Initiating a Project

Concepts in the chapters in this part of the book support the following Project Management
Knowledge Areas of A Guide to the Project Management Body of Knowledge
(PMBOK®(PMBOK®(PMBOK Guide):

Project Integration Management (Chapter 2)

Project Procurement Management (Chapters 2 and 3)

The initiating phase of the project life cycle involves identifying a need, problem, or opportunity
and can result in the sponsor’s authorizing a project to address the identified need or solve the
problem. Projects are initiated when a need is identified by the sponsor—the people or the—the people or the—

organization willing to provide funds to have the need satisfied. The need for projects is often
identified as part of an organization’s strategic planning process. Organizations may have many
projects they would like to pursue, but they may be limited by the amount of available funds.
Therefore, organizations need to employ a project selection process. Once projects are selected,
they are formally authorized using a document referred to as a project charter. If the organiza-
tion decides to use external resources (a contractor) to perform the project, it will prepare a
document called a request for proposal (RFP). Interested contractors submit proposals to the
customer, who then decides which contractor to engage to perform the project and signs an
agreement (contract) with the selected contractor.
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Chapter 2
Identifying and Selecting Projects
Discusses how projects are identified, selected, authorized, and outsourced.

Chapter 3
Developing Project Proposals
Discusses building relationships with customers and explains the development of
winning proposals.Jo
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2
Identifying and Selecting
Projects

Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®
Concepts in this chapter support the following Project Management Knowledge Areas of

®
Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK Guide):

Project Integration Management

Project Procurement Management

REAL WORLD PROJECT MANAGEMENT

Procurement to Achieve Single-Team Strategy

Launched in 2004, Building Schools for the Future (BSF) included the project goal to
build new schools and refurbish existing schools such that each of the secondary
schools in the United Kingdom was updated or new. The plan was to design new
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learning spaces and include the latest technology to meet the 21st-century standards
for education.

Streamlined procurement processes were necessary for more than 300 buildings
that were either to be newly constructed or to be refurbished. Within the project over-
view were differential methods of procurement; new schools would allow for a mixture
of private finance initiatives in the form of public-private partnerships, whereas the
refurbishments required traditional procurement. Across the United Kingdom, regional
requests for proposals were solicited for long-term contracts to either build new or
refurbish schools in local areas. The government oversight of the project determined
that having bids and contracts for single school buildings was not efficient or effective.

One of the companies awarded to contract on the project was the Sewell Group.
A 140-year-old company in Hull, United Kingdom, the local group was small enough
to have good stakeholder engagement in the city and the close-knit community yet
large enough to take on a project of the magnitude required to successfully complete
the regional work. One benefit of the size of the flat organization was that the project
managers all knew each other and helped to make the project teams into a single
cohesive organizational team. With a focus on delivery rather than systems and pro-
cesses, each employee had a performance agreement that extended beyond their
traditional role profile and allowed for more customer engagement.

Procurement for the Sewell Group was not only with their regional work and the
public-private partnership, the group needed to have procurements with suppliers. A
single-team philosophy permeated throughout the company and included early
engagement with the client and the stakeholders and a close relationship with con-
struction teams.

One aspect of the project was the advertisement for and selection of an architect
who was culturally aligned with the company and the end users of the school build-
ings. The architect worked with learning teams to gather information from manage-
ment, project teams, subcontractors, and stakeholders to ensure the best design and
achievement of the key performance indicators of the project.

In an effort to extend the company culture of relationships and close partnerships,
the management team of the Sewell Group implemented the process of look local first
in its procurement strategy. The subcontractors selected participated in precom-
mencement meetings, site-specific induction meetings, and post-tender meetings as
a means to develop the single-team strategy. Subcontractors were included in bidding
as the project moved forward and additional work was procured on the local sites.

A project with the complexity of building or refurbishing over 300 buildings is
dependent upon the establishment of long-term relationships with companies who
have the capability to manage large-scale regional projects and procure suppliers
and subcontractors who could meet the needs of the stakeholders. The Sewell
Group implemented the key skills that you will learn in this chapter related to the
identification of a project, prioritization and selection of projects, development of a
project charter, and solicitation of requests for proposals. The establishment of a sin-
gle team helped the Sewell Group be successful as their project teams worked
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together with management, suppliers, contractors, and stakeholders to develop
learning environments to meet the 21st-century education standards in an atmo-
sphere of trust and mutual commitment.

Based on information from Williams, T. (2016). Identifying success factors in construction projects: A case
study. Project Management Journal,Project Management Journal,Project Management Journal 47(1), 9747(1), 9747 –112.

This chapter discusses the initiating phase of the project life cycle. You will become
familiar with

• How projects are identified and selected
• A project charter
• Outsourcing projects using a request for proposal
• The proposal solicitation process

LEARNING
OUTCOMES

After studying thisAfter studying this
chapter, the learner
should be able to:

• Discuss how projects
are identified

• Explain how projects
are prioritized and
selected

• Identify and describe at
least eight elements of a
project charter

• Prepare a project
charter

• Prepare a request for
proposal

Project Identification
The initiating phase of the project life cycle starts with recognizing a need, prob-
lem, or opportunity for which a project or projects are identified to address the
need. Projects are identified in various ways: during an organization’s strategic
planning, as part of its normal business operations, in response to unexpected
events, or as a result of a group of individuals deciding to organize a project to
address a particular need.

Business strategies can be driven by the market opportunities, competition,
and/or technology. For example, there may be an emerging market opportunity
for a project to develop a new educational product for preschool-age children. Or
a company that is losing market share to a competitor may need a project to rede-
sign its product in order to incorporate the latest technology and more customer-
friendly features. Another business may see a rapidly growing market for its pro-
ducts in Asia, and thus it identifies a project to build a factory in India to meet the
demand for its products. Not-for-profit organizations or associations can also define
strategies to advance their mission. Based on a survey of its members, a national
association may need a project to develop a new website to better serve its members.
A philanthropic foundation may want to address a critical health care need in a
particular country and therefore identifies a project to build a clinic.
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Projects can also be identified as part of a company’s normal operational or
maintenance needs. As an example, a business needs to reduce its indirect costs
and identifies a project to consolidate its office space from several locations into
one. In order to reduce the risk of noncompliance with new government regula-
tions, a company identifies a project to install a new wastewater treatment
system.

There are circumstances when projects are identified as a result of unexpected
events, such as an earthquake that caused the collapse of a bridge, that create the
need for a project to be undertaken—in this case, to build a new bridge. Another
situation would be if a fire destroyed an elementary school, and projects were
needed to determine how to continue to provide instruction for the students
and to build a new school.

In some cases, volunteers may come together and decide they want to do a
project for a particular reason. It could be to raise funds for a local food bank
or to organize a festival to celebrate the anniversary of the town’s founding.

Projects are identified in various ways by different organizations. It is impor-
tant to clearly define the need. This may require gathering data about the need or
opportunity to help determine if it is worth pursuing. For example, if a company
needs to change the layout of its manufacturing facility to make room for new
production equipment that has to be incorporated into the production flow, the
manufacturing manager may simply ask one of the supervisors to put together a
proposal for “what it’s going to take to reconfigure the production line.” Or if a
business wants to pursue a new market for one of its products, it may first con-
duct a market assessment or survey. It is important to try to quantify the need to
help evaluate whether the expected benefits from implementing a project out-
weigh the costs or consequences of conducting the project. Once the magnitude
of the expected benefit or improvement has been estimated, the organization
needs to estimate the cost for a project to implement the improvement. For
example, if a business estimates that it could save $100,000 a year by reducing
its scrap rate from 5 percent to 1 percent, it might be willing to make an invest-
ment of $200,000 for new automated production equipment, thus breaking even
after two years of operation. However, the business may not be willing to spend
$500,000 for a solution. Businesses have a limited amount of funds available and,
therefore, usually want to spend those funds on projects that will provide the
greatest return on investment or overall benefit.

Sometimes organizations identify several or many needs but have limited
funds and people available to pursue potential projects to address all of those
needs. In such cases, the company must go through a decision-making process
to prioritize and select those projects that will result in the greatest overall
benefit.

Project Selection
Project selection involves evaluating potential projects, and then deciding which
of these should move forward to be implemented. The benefits and conse-
quences, advantages and disadvantages, plusses and minuses of each project
need to be considered and evaluated. They can be quantitative and qualitative,
tangible and intangible. Quantitative benefits could be financial, such as an
increase in sales or a reduction in costs. There also may be intangible benefits
associated with a project, such as improving the company’s public image or
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employee morale. On the other hand, there are quantitative consequences asso-
ciated with each project, such as the cost required to implement the project or
disruption to work throughput while the project is being implemented. Some
consequences may be less tangible, such as legal barriers or reaction from a par-
ticular advocacy group.

The steps in the project selection process include:

1.Develop a set of criteria against which the project will be evaluated. These
criteria will be used to evaluate potential projects and support project selec-
tion and probably include both quantitative and qualitative factors. For
example, if a pharmaceutical company has identified several potential
projects to develop new products, it might evaluate each potential project
against the following criteria:

• Alignment with company goals
• Anticipated sales volume
• Increase in market share
• Establishment of new markets
• Anticipated retail price
• Investment required
• Estimated manufacturing cost per unit
• Technology development required
• Return on investment
• Human resources impact
• Public reaction
• Competitors’ reaction
• Expected time frame
• Regulatory approval
• Risks

Sometimes the potential projects may not all be similar, such as several
alternative new products. They could be very different and all compete for a
company’s limited funds. One project may be to put a new roof on the factory,
another to implement a new information system, and a third to develop a new
product to replace one that is outdated and for which sales are rapidly declining.

2. List assumptions that will be used as the basis for each project. For example,
if one project is to build an on-site day care center for children and elderly
relatives of company employees, one assumption might be that the company
would be able to obtain a bank loan to build such a center.

3.Gather data and information for each project to help ensure an intelligent
decision regarding project selection. For example, it may be necessary to
gather some preliminary financial estimates associated with each project,
such as estimated revenue projections and implementation and operating
costs. These data may then be analyzed using certain mathematically based
financial models so that the projects can be compared on an equal basis.
Such financial or economic models can include methodologies used to cal-
culate simple payback, discounted cash flow, net present value, internal rate
of return, return on investment, or life cycle costs associated with each proj-
ect being considered.

In addition to gathering quantitative data, it may also be necessary to
obtain other information regarding each potential project. This could include
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getting information from various stakeholders who would be affected by the
project. These stakeholders could be employees, consumers, or community
residents, depending on the specific project. Methods of gathering this infor-
mation could include surveys, focus groups, interviews, or analysis of avail-
able reports. For example, if the projects being considered have to do with
introducing several alternative food preparation products into the market, it
may be valuable to conduct some focus groups with consumers to determine
their needs and preferences. In the case of building an on-site day care cen-
ter, it may be worthwhile to survey employees to determine how many
employees would use the day care center for children or elderly relatives, and
how often (all day, second shift, before or after school), ages of children, the
health care needs of elderly relatives, and so forth.

4.Evaluate each project against the criteria. Once all the data and information
have been collected, analyzed, and summarized for each potential project,
they should be given to all the individuals who are responsible for perform-
ing the evaluation. It is beneficial to have several individuals involved in the
evaluation and selection process in order to get various viewpoints. Each
person on the evaluation and selection team or committee should have a
different background and experiences to bring to the decision-making
process. There may be someone from marketing who knows consumer
preferences; someone from finance who knows costs and the company’s
financial condition; someone from production who understands what process
and equipment changes may be needed; someone from research and devel-
opment who can provide expertise on how much additional technology
development may be required; and someone from human resources to
represent any impact on the workforce or the community.

Although it may take longer and be more stressful to gain group consensus on
project priorities and selection, it will most likely be a better quality decision
than if the decision is made by just one individual. Acceptance of the decision
will also be greater.

One approach to the evaluation and selection process would be to have the
evaluation and selection committee meet to develop a set of evaluation criteria.
They may also develop some type of rating system (such as High-Medium-Low,
1–5, 1–10) against which to rate each potential project against each criterion.
Then each committee member should be provided with any data and informa-
tion that have been collected, analyzed, and summarized. Before the entire com-
mittee meets, each member can individually assess the benefits and consequences
of each project against the evaluation criteria. This will give each member suffi-
cient time for thoughtful preparation prior to a meeting of the entire committee.

It is advisable to develop a project evaluation form listing the criteria with
space for comments and a rating box for each criterion. Each evaluation and
selection committee member could then complete a form for each project prior
to coming to a meeting of the entire committee. Figure 2.1 is an example of a
project evaluation and selection form that is suitable for comparing and selecting
among projects that are similar, such as if a company is deciding to select one of
three potential product development projects for three of its houseware appliance
product lines. Which one of the three potential product development projects in
Figure 2.1 would you select? When the potential projects are not similar, such a
form may not be useful since the evaluation criteria may be different for each
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project, and it may be difficult to identify a set of criteria that is appropriate for
all potential projects being evaluated. An example would be trying to identify
common criteria for evaluating and comparing dissimilar projects such as a mar-
keting campaign, a production control system, refurbishing the company’s
offices, a website, building a new warehouse, and development of a new pharma-
ceutical product.

In most cases, the project selection will be based on a combination of quanti-
tative evaluation and what each person feels in her or his “gut” based on experi-
ence. Although the final decision may be the responsibility of the company
owner, president, or department head, having a well-understood evaluation and
selection process and a well-rounded committee will increase the chances of
making the best decision that will result in the greatest overall benefit.

Once the project selection decision has been made, the next step is for the
sponsor to prepare a project charter to authorize moving forward with the proj-
ect. If it is determined that project work should be outsourced to a contractor or
consultant rather than using the organization’s own internal resources, then an
RFP will also need to be prepared to solicit proposals from potential contractors.

Project Charter
Once a project is selected, it is formally authorized using a document referred to
as a project charter, sometimes called a project authorization or project initiation
document. In this document, the sponsor provides approval to go forward with
the project and commits the funding for the project. The project charter also
summarizes the key conditions and parameters for the project and establishes
the framework for developing a detailed baseline plan for performing the project.
The content and format of the charter or authorization is not standard, but var-
ies depending on the company or organization. It usually includes many of the
following elements:

1.Project title should be concise and create a vision for the end result of the
project, such as Implement a Customer Relationship Management System, or

FIGURE 2.1 Project Evaluation and Selection Form

PROJECT EVALUATION AND SELECTION

EVALUATION CRITERIA PROJECT A PROJECT B PROJECT C

Investment ($) $700,000 $2,100,000 $1,200,000

Return on Investment 9.1% 18.3% 11.5%

Time to Market 10 months 16 months 12 months

Increase in Market Share 2% 5% 3%

Risk Low High Medium

Chance of Success High Medium High

Comments
Project A: Major competitor already has similar product and may reduce price.
Project B: New technology may not work as expected.
Project C: Product features may not be accepted in some international markets.
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Install Wind Farm to Support Energy Needs of Bioprocessing Facility in
Europe. If there is a concern about confidentiality or proprietary competitive
information, a company may give the project a generic title such as Capacity
Expansion, or a government military agency may refer to a project as
Project 824 for security reasons.

2.Purpose summarizes the need and justification for the project. It may refer-
ence prior documents regarding the rationale for selecting the project.

3.Description provides a high-level description of the project. It may include a
description of the major tasks or phases of the project or even a preliminary
work breakdown structure delineating the major work items. For a project to
develop and launch a new food product, the major work items may be
Concept Development, Feasibility Assessment, Ingredients Selection,
Preliminary Formulation, Prototype Development, Final Formulation, Produce
Sample Lot, Test Market, Final Reformulation, Production, Marketing Support,
Training, and Distribution and Logistics. The project charter may reference
other more detailed documents that are available regarding key performance
requirements, prior studies, and so forth.

4.Objective is a statement of what is expected to be accomplished—the end
product or deliverable. It can indicate the required completion time (either
as a specific date or as a length of time in weeks, months, and so forth) and
the amount of funds authorized for the project. An objective might be to
launch a new website in eight months and with a budget not to exceed
$100,000.

5. Success criteria or expected benefits indicate the outcomes or expected quan-
titative benefits that will result from implementation of the project. They
describe the sponsor’s expectations regarding measures that will define suc-
cess for the project. Examples include achieving a sales volume of 500,000
units within 12 months after the launch of a product, reducing the waiting
time for patients in the emergency room by 40 percent, reducing annual
energy costs by 50 percent after installation of wind farm, or handling 10,000
cases in a new clinic in the first year after it opens.

6. Funding indicates the total amount of money the sponsor authorizes for the
project. Sometimes the funds are released in stages depending on the prog-
ress of the project. For example, a project may be authorized for $2,000,000
with $500,000 released for phase 1 up through preliminary design. Funding
for subsequent phases will be based on satisfactory progress and results of
prior phases.

7.Major deliverables are the major end products or tangible items that are
expected to be produced during and at the completion of the performance
of the project, such as concept sketches for a new zoo, a website, a simulation of
the workflow for the production system in a new motorcycle manufacturing
plant, the photos or final text for an annual report, an electronic medical records
system, or a promotional video.

8.Acceptance criteria describe the quantitative criteria for each major deliver-
able that the sponsor will use to validate that each deliverable meets certain
performance specifications and are the basis for the sponsor’s accepting that
the deliverable is indeed done correctly and meets the sponsor’s expectations.
For example, a new production line will achieve 99 percent uptime during
a 30-day acceptance test period, an information system will process up to
10,000 transactions per second without any degradation of response time, or
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the text for a marketing brochure does not exceed 400 words and is written
at a fifth-grade reading and comprehension level.

9.Milestone schedule is a list of target dates or times (also referred to as mile-
stone dates) for the occurrence of key events (also referred to as milestones)
in the project timetable. For constructing a new office building, the key
milestones and their target times might be:

Baseline plan month 1

Architectural concepts month 2

Preliminary design and specifications month 4

Order long lead items month 5

Final design specifications month 8

Complete excavation and foundation month 10

Complete steelwork and concrete work month 14

Complete exterior month 16

Complete utilities month 18

Complete interior month 20

Complete landscaping month 20

Complete furnishing month 22

Move in month 24

Some projects are segmented into phases. For example, a project to develop
and build a website might have the following milestone targets for comple-
tion of each phase:

Phase 1 Preliminary design March 31

Phase 2 Detail design June 30

Phase 3 Construct website August 31

Phase 4 Test and accept September 15

10. Key assumptions include those that the project rationale or justification is
based on, such as a new medical device will receive approval from the regu-
latory agency. Or an assumption could be about resources for the project,
such as the company will be able to secure financing for the construction
project at an interest rate of 5 percent or lower.

11. Constraints could include such things as a requirement to complete the
project without disrupting the current workflow, or the necessity to
outsource a project because the organization does not have the appropriate
expertise or capacity to perform the project with its own staff. Another con-
straint might be that certain project team members will have to obtain a
specific level of government security clearance to work on secret portions of
the project.

12.Major risks identify any risk that the sponsor thinks has a high likelihood of
occurrence or a high degree of potential impact that could affect the suc-
cessful accomplishment of the project objective. As an example, if a project
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requires the integration of several technologies in a way that has not been
done before, there could be a significant risk that it may not work and cause
a delay and additional costs to the project because of redesign, or even
result in terminating the project.

13. Approval requirements define the limits of authority of the project man-
ager, such as the approval of all purchase orders or subcontracts of more
than $25,000 require the approval of the board of directors. Approvals
may also be required for a project to move from one phase to the next. As
an example, at the completion of phase 1, the external contractor must
present the results of phase 1 to the sponsor’s executive committee and
obtain the committee’s approval before starting work on phase 2 of the
project.

14. Project manager is an individual in the organization who has been identified
to be the manager for the project. The project manager’s initial work is to
organize a core team to do the planning for the project. If the project
will be outsourced to an external resource (contractor), then the sponsor’s
project manager will prepare a request for proposal (RFP). It is also not
unusual for the sponsor to identify the project manager early in the initiat-
ing phase of the project life cycle; the project manager would participate in
preparing the project charter.

15. Reporting requirements state the frequency and content of project status
reports and reviews. For example, the project manager must provide
monthly written status reports to the sponsor or have quarterly status review
meetings with the sponsor.

16. Sponsor designee is the person who the sponsor designates to act on
behalf of the project sponsor. The designee is the individual with
whom the project manager would communicate and to whom the
project manager is accountable. The sponsor may also authorize the
designee to sign off on the acceptance of the project deliverables. If a
corporation’s board of directors sponsors a $10 million project to
implement a new financial reporting system, the board may designate
the corporation’s chief information officer to be its designee to oversee the
project on the board’s behalf; the project manager would be accountable to
this person.

17. Approval signature and date indicate that the sponsor has officially or
formally authorized the project. Depending on the funding amount of the
project, level of risk, or organizational reporting structure, the signature
might be that of the company president, marketing director, or manager of
the information technology department, for example; or it might be that of
a not-for-profit organization’s executive director or the deputy secretary
of a government agency. The approval date on the project charter is signifi-
cant because it is considered to be when the clock starts for accomplishing
the key milestones by their target dates.

The project charter is an important document. It not only authorizes going
forward with a project but also provides the key conditions and parameters that
are the framework for the project manager and team to develop a detailed base-
line plan for performing the project. Figure 2.2 shows an example of a project
charter.

Reinforce Your Learning

5. List at least eight
elements that could
be included in a
project charter.
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FIGURE 2.2 Project Charter

Project Charter
Project Title: Create ASTRA Corporation Online University
Purpose: Currently, ASTRA Corporation offers and provides education and training programs for its

employees that are delivered face-to-face in classroom settings. Online training has been requested by
ASTRA employees at the company’s six locations in North America and five locations in Europe. This
project is authorized to create ASTRA Corporation Online University, an education and training com-
ponent that will provide online training programs for employees.

Description: ASTRA will issue a request for proposal to select an external contractor to design,
develop, deliver, and evaluate the online environment for 20 courses that have been identified as criti-
cal information for the majority of ASTRA employees. ASTRA has identified the 20 courses from the
current face-to-face course offerings in the corporate training catalog. The language of instruction will
be English. Feedback for the initial six courses available online will be evaluated for availability,
requirements for synchronous and asynchronous experiences, and effectiveness during the initial
three-month pilot. At the conclusion of the six-course pilot, the contractor will provide a written report
and a presentation to ASTRA’s Vice President for Human Resources of the results of the evaluation
and recommended changes for availability, training experience, and effectiveness. The remaining 14
courses will be available online at the conclusion of the pilot. At six months, nine months, and one
month after the conclusion of the first year of training offerings, the contractor will present reports of
enrollments and course evaluations.

Objective: Design, develop, deliver, and evaluate 20 online courses in 25 months within a budget of
$500,000 for design, development, and evaluation, and $375,000 for first-year delivery.

Success Criteria or Expected Benefits: The implementation of the courses are expected to reduce
the costs of presenting the information for the 20 courses by 26% in the first year and provide training
to all new employees within their probation period and recertification for all other employees once
per year.

Funding: The total amount of funds authorized for this project is $500,000 for the design and devel-
opment of the 20 courses and $25 per enrollment for delivery. The projected first-year enrollments are
15,000 (3,000 employees, 5 courses each).

Major Deliverables: The contractor is to design, develop, deliver, and evaluate 20 online courses;
provide written and presented quarterly reports; and provide technical support at all times during the
year after the initial pilot.

Acceptance Criteria: The online training environment will meet the ASTRA standards in AOU Publi-
cation #7. Training will be in English. The Vice President for Human Resources for ASTRA has the final
approval for all courses before they go online.

Milestone Schedule: The project timetable for key milestones in calendar months after the contract
is signed with the contractor:

1. Baseline project plan prepared month 1

2. Six pilot courses designed month 3

3. Six pilot courses developed month 7

4. Evaluation designed month 7

5. Start delivery of six pilot courses month 8

6. Remaining 14 courses designed month 10

7. Complete evaluation of six pilot courses month 11

8. Remaining 14 courses developed month 12

(continued)
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Preparing a Request for Proposal
In some cases, an organization does not have the expertise or staff capacity to
plan and perform the project or major portions of the project, and therefore it
decides to outsource the work to an external resource (contractor). A request
for proposal (RFP) is a document, prepared by the sponsor/customer, which
defines the project requirements and is used to solicit proposals from potential
contractors to do the project. A proposal is a document that includes a proposed
approach, schedule, and budget for meeting the project requirements and accom-
plishing the project scope.

A good RFP allows contractors to understand what the customer expects so
that they can prepare a thorough proposal that will satisfy the customer’s
requirements at a realistic price. For example, an RFP that simply requests
contractors to submit a proposal for building a house is not specific enough.
Contractors could not even begin to prepare proposals without information
about the kind of house that is wanted. An RFP should be comprehensive and

9. Start delivery of remaining 14 courses month 12

10. Evaluation of all courses month 18

11. Evaluation of all courses month 21

12. Complete first year of training month 24

13. Complete final evaluation of all courses month 25

Key Assumptions: The contractor will use the course management system already developed and
tested by ASTRA Corporation information systems.

Constraints: Courses must present the information within the developed courses selected by
ASTRA. Appropriate instructional strategies are to be used for the presentation of the information
within the online environments. The ASTRA course management system contains Web 2.0 technolo-
gies, quiz mechanisms, calendaring system, video capacity, and participant activity monitoring.

Major Risks: The contractor must sign a nondisclosure agreement to not reveal any proprietary
information within the 20 courses to avoid disclosure of processes and practices ASTRA Corporation
has developed to have a competitive edge.

Approval Requirements: All courses are to be approved by the ASTRA Vice President for Human
Resources at milestones and before their initial offering activation.

Project Manager: Marie Kerba is the assigned ASTRA project manager and is responsible for the
project. She is ASTRA’s point of contact with the contractor and will oversee the performance of the
contractor.

Reporting Requirements: The ASTRA project manager must prepare written reports and submit
them electronically to the ASTRA Vice President for Human Resources one week before the oral pre-
sentation. The oral presentation may use electronic presentation techniques from a distance.

Authorized by: Ida Trayna, Vice President for Human Resources Date: June 1
Reinforce Your Learning
It should be noted that not all projects use a project charter. Projects that are informal (not done

within a formal business environment) or done in response to an unexpected event may not be appro-
priate for a project charter. Examples are a home remodeling project, a wedding, organizing a com-
munity event, or responding to a natural disaster.

FIGURE 2.2 (continued)
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provide sufficiently detailed information so that a contractor or project team can
prepare an intelligent proposal that is responsive to the customer’s needs.

Following are some guidelines for drafting a formal RFP to external
contractors:

1.The RFP must state the project objective or purpose, including any rational or
background information that may be helpful to contractors so that they can
prepare thorough and responsive proposals.

2.An RFP must provide a statement of work (SOW) that outlines the major
tasks the customer wants the contractor or project team to perform to
accomplish the project scope and produce all the deliverables. For example, if
the RFP is for a house, the contractor needs to know whether he should
design and build the entire house, build it according to the customer’s design,
or include finishing the basement and installing the carpeting. If a customer
needs a marketing brochure, the RFP must state whether the contractor is
just to design the brochure or design, print, and mail it.

3.The RFP must include the customer requirements, which define functional,
operational, and performance specifications or capabilities that must be met.
Requirements cover size, quantity, color, weight, speed, and other physical or
operational parameters the contractor’s proposed solution must satisfy.

For the marketing brochure, the requirements might be for a trifold self-
mailer, printed on card stock in two colors, with a print run of 10,000.
Requirements for the house might include an overall size of 3,000 square feet
with four bedrooms, two baths, a two-car garage, central air-conditioning,
and a fireplace.

Some requirements address performance. If the RFP is for an automated
billing and collection system, performance requirements might include the
capacity to process 12,000 transactions a day and provisions for special
functions such as consolidated multiple invoices for individual customers and
automatic generation of second invoices for payments not received within
30 days of the initial invoice.

The requirements may also reference standards and codes that must be
used and met.

4.The RFP should state what deliverables the customer expects the contractor to
provide. Deliverables are the tangible items that the contractor is to provide
during and at the completion of the project. With the brochure example,
there might be two deliverables: the concept layout and the 10,000 copies of
the brochure. With the billing and collection system, the contractor may be
expected to provide the hardware (computers), software, operator manuals
(electronic and hardcopies), and training sessions. Deliverables could also
include regular progress reports or a final report that the customer requires
the contractor to provide.

5.The RFP should state the acceptance criteria the customer will use to deter-
mine if the project deliverables are completed according to the customer’s
requirements. For example, the project contractor will have to run tests on
the automated billing and collection system to validate to the customer that it
meets the performance requirements before the customer accepts the system
and makes the final payment to the contractor.

6.The RFP should list any customer-supplied items. For example, the RFP might
state that the customer will supply a copy of its logo for use on the brochure.
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If the RFP is for a piece of automated equipment for testing electronic circuit
boards, it may state that the customer will provide a certain quantity of the
boards for the contractor to use during factory testing of the equipment
before it is shipped to the customer.

7.The RFP might state the approvals required by the customer. For example, the
housing customer may want to review and approve the plans before con-
struction is started. The brochure customer may want to review and approve
the brochure’s layout before printing is started.

8. Some RFPs mention the type of contract the customer intends to use. It could
be a fixed-price contract, in which case the customer will pay the contractor
a fixed amount, regardless of how much the work actually costs the contrac-
tor. (The contractor accepts the risk of taking a loss.) Or the contract might
be for time and materials. In this case, the customer will pay the contractor
whatever the actual costs are. For example, if the RFP is to remodel a base-
ment, the RFP might state that the contractor will be paid for the hours
expended and the cost of materials.

9.An RFP might state the payment terms the customer intends to use. For
example, the brochure customer may intend to make one payment at the end
of the project. On the other hand, the customer for the house may specify
progress payments, based on a percentage of the total price, that are made as
certain milestones are accomplished—25 percent when the foundation is
complete, another 25 percent when the framing is complete, and so on, until
the entire project is finished.

10. The RFP should state the required schedule for completion of the project and
key milestones. It might state simply that the house must be completed within
six months, or it might include a more detailed schedule. For example, the
billing and collection system must be designed and developed and a design
review meeting conducted within four months of the start of the project;
then, the system must be installed and tested within four months of the
design review; and, finally, the contractor must provide all system documen-
tation and operator training within one month of the system’s installation.
In addition to the required project completion date, the RFP may also indicate
required dates for key milestones during the project.

11. The RFP should provide instructions for the format and content of the con-
tractor proposals. If the customer is going to compare and evaluate proposals
from several contractors, it is important that they be consistent in format
and content so that a fair evaluation can be made. Instructions might state a
required outline or table of contents, the maximum number of pages, specific
requirements to provide a detailed breakdown of cost elements, or even the
font size and margins for the proposal.

12. The RFP should indicate the due date by which the customer expects potential
contractors to submit proposals. Customers want to receive all proposals by a
certain date so that they can compare and evaluate them at the same time. For
example, a customer may give potential contractors 30 calendar days from the
time the RFP is formally issued to submit a proposal. Customers usually state in
the RFP that any proposals submitted after the due date will not be accepted for
consideration, because it would be unfair to give some contractors extra time.

13. An RFP may include the evaluation criteria. These are the criteria that the
customer will use to evaluate proposals from competing contractors in order
to select the one to perform the project. Criteria might include the following:
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a. The contractor’s experience with similar projects. How recently has the
contractor completed similar projects? Were they completed within budget
and on schedule? Were the customers satisfied?

b. The technical approach proposed by the contractor. What technology will
be used? What type and configuration of computer hardware will be used?
What is the design approach for the database? Which software language
will be used for developing the management information system?

c. The schedule. Will the contractor be able to meet or beat the required
schedule?

d. The costs. If the estimate is based on time and materials, are the costs rea-
sonable? Have any items been left out? Does it appear that the contractor has
submitted a low-cost estimate but will add costs after the project is under
way, resulting in final costs that are much higher than the original estimate?

14. In rare cases, an RFP will indicate the funds the customer has available to spend
on the project. Usually, the customer expects contractors to submit a proposal
that meets the requirements in the RFP at the most reasonable cost. In some
situations, however, it may be helpful for the customer to indicate a “ballpark”
amount to be spent. For example, stating in the RFP that the cost of building
the house should be about $300,000 would be helpful. Contractors can then
submit proposals that are appropriate to that level of funding, rather than
submitting proposals for houses that cost far more than the customer has
available. Otherwise, all the contractors might submit proposals with prices
much higher than the available funding, and the disappointed customer will
have to ask all the contractors to resubmit proposals for a less expensive house.

A sample RFP is shown in Figure 2.3. Additional examples of requests for proposals
can be found by using a search engine to search the Web for “Request for Proposals.”

FIGURE 2.3 Request for Proposal

February 1
To Whom It May Concern:
AJACKS Information Services Company is seeking proposals from contractors with relevant experi-
ence to conduct a market survey of the technical information needs of manufacturing firms nation-
wide. The objectives of this project are:

1. To determine the technical information needs of manufacturing firms nationwide, and
2. To recommend approaches to promote the purchase and utilization of AJACKS Information Ser-

vices by such firms.

This project must provide adequate information for AJACKS Information Services Company to
determine:

• Future information products or services, and
• The best methods for delivering these products or services to its customers.

The contents of this request for proposal (RFP) are to be considered confidential information.

1. Statement of Work
The contractor will perform the following tasks:
Task 1: Identify Technical Information Needs of Manufacturing Firms
Conduct a survey of manufacturing firms nationwide to determine their specific needs for exter-

nal (to their firms) technical information. The assessment should determine the various specific
(continued)
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types of technical information needed and the frequency with which each type of information is
needed.

Task 2: Determine the Best Approaches to Promote the Purchase and Utilization of AJACKS
Information Services by Businesses

The survey should include an identification of the firms’ perceptions of the most effective direct
and indirect marketing approaches that influence the firms’ decisions to both purchase and utilize
specific services or products, in particular, information services.

2. Requirements
The survey should determine the various specific types of technical information needed and the

frequency with which each type of information is needed.
The survey should identify the current sources for the various types of technical information that

are used by manufacturing firms, their frequency of use, and the firms’ perception of the value
(benefit, cost, accuracy, timeliness) of each source. It should determine the various methods the
firms currently use to access these sources of information. The survey should determine the aver-
age and range of funds (both internal to the firm and external fees) that firms currently expend for
obtaining the various types of technical information.

The assessment must provide sufficient detail to permit demand-driven product planning by
AJACKS Information Services Company. Therefore, it must include (1) the information content
most frequently needed by firms; (2) the applications for which the firms use the information; the
persons (title, skill level) responsible for both accessing and utilizing the information; and the chan-
nels that firms use to access the various types of information.

AJACKS Information Services Company is interested in developing and delivering products and
services that are valued by the users (manufacturing firms). With these interests in mind, the con-
tractor must generate information about which firms (as distinguished by size, sector, location, or
other important factors) may benefit most from information products and services or represent the
most appropriate markets for such products and services.

The contractor should determine the size of the market for the various types of technical infor-
mation and determine market sensitivity to price, timeliness, accuracy, and delivery mechanisms
for such information. The survey methodology should include both focus groups and mail surveys.

The focus groups should be categorized by major manufacturing sectors and by multisector firm
size (large, medium, small).

Based on the results from the focus groups, a draft mail survey questionnaire should be devel-
oped and pretested on representative firms. This survey instrument should be finalized after suffi-
cient pretesting.

The contractor should provide a sampling design for the mail survey that is stratified by sector
and firm size, representative of the entire population of manufacturing firms, and sufficiently large
to present the survey results for each stratum at the 90% confidence level.

3. Deliverables
a. A detailed report of the results of Task 1 must be prepared that identifies and analyzes the

results for all respondents and also provides detailed analyses (1) for each sector and (2) by firm
size. The contractor must provide an electronic copy and 20 hardcopies of the report.

The database of the survey responses used in the analysis must be delivered in a format suit-
able for further analysis by AJACKS Information Services Company.

b. Based on the analyses of Tasks 1 and 2, provide a detailed report of recommendations of the
most effective approaches, and associated costs, to promoting technical information services to
manufacturing firms with the objective of getting such firms to purchase and use such services.
Discuss any differences in approaches based on sector or size of business. The contractor must
provide an electronic copy and 20 hardcopies of the report.

FIGURE 2.3 (continued)

(continued)
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c. Status reports on project progress must be e-mailed to AJACKS Information Services Company
on the 15th and 30th of each month. Reports should be brief and should focus on progress
compared to the contractor’s original plan and schedule. These reports should cover activities,
milestones achieved, plans for the next month, obstacles encountered or anticipated, and hours
and dollars expended. For any work items where progress is behind schedule, a plan must be
proposed to complete the project within the original schedule and budget.

4. Acceptance Criteria
Reports identified in items A and B of section 3, Deliverables, must contain all the information

mentioned in section 2, Requirements, in order to be accepted by AJACKS Information Services
Company. Final payment as stated in section 10, Payment Terms, will not be made until AJACKS is
satisfied that reports in items A and B of section 3 are inclusive of all the required information and
supporting data and in a format suitable to AJACKS.

5. Items Supplied by AJACKS Information Services Company
AJACKS will provide the contractor with detailed information about its current information ser-

vices and products, as well as statistical information regarding its current customer base.
6. Approvals Required

The contractor must obtain the approval of AJACKS for the final version of the survey instru-
ment before it is implemented.

7. Type of Contract
The contract will be for a fixed price for all of the work the contractor proposes to meet all the

requirements of this RFP.
8. Due Date

The contractor must submit an electronic copy and five hardcopies of the proposal to AJACKS
Information Services Company on or before February 28.

9. Schedule
AJACKS Information Services Company expects to select a contractor by March 30. The required

period of performance of this project is six months, from May 1 to October 30. Report identified in
item A of section 3, Deliverables, must be provided to AJACKS by September 30, and the report
identified in item B of section 3, Deliverables, must be provided to AJACKS by October 15.

10. Payment Terms
AJACKS Information Services Company will make payments to the contractor according to the

following schedule:
• 20% of total amount upon approval by AJACKS of the final survey instrument
• 35% of the total amount when report identified in item A of section 3, Deliverables, is
accepted by AJACKS

• 35% of total amount when report identified in item B of section 3, Deliverables, is accepted
by AJACKS

• 10% of total amount when AJACKS Information Services Company is satisfied that the proj-
ect is 100% complete and that the contractor has fulfilled all contractual obligations

11. Proposal Contents
As a minimum, the contractor’s proposal must include the following:

a. Approach
A discussion that indicates the contractor clearly understands the RFP and what is expected.

Also, a detailed discussion of the contractor’s approach to conducting the project and a detailed
description of each task and how it will be accomplished.

b. Deliverables
A description of each deliverable the contractor will provide.

FIGURE 2.3 (continued)
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Soliciting Proposals
Once the RFP has been prepared, the customer solicits proposals by notifying
potential contractors that the RFP is available. One way for customers to do this
is by identifying a selected group of contractors in advance and sending each of
them a copy of the RFP. For example, a customer who has prepared an RFP for
designing and building a customized piece of automated testing equipment might
send it to several well-known companies (contractors) that specialize in producing
such equipment. Another approach to soliciting potential contractors is for the
customer to provide information on certain websites and in relevant business
newspapers that the RFP is available and give instructions on how interested con-
tractors can obtain or download a copy. For example, federal government agencies
announce their RFPs on the Federal Business Opportunities website.

Business customers and contractors consider the RFP/proposal process to be a
competitive situation. Customers should be careful not to provide one or more of
the contractors with information that is not provided to all interested contrac-
tors. Therefore, during the proposal development phase, customers may not
want to answer questions from individual contractors who are preparing propo-
sals for fear of giving those contractors an unfair competitive advantage over

c. Schedule
A bar chart or network diagram showing the weekly schedule of the detailed tasks to be per-

formed in order to complete the project by the required project finish date.
d. Experience

A discussion of recent similar projects the contractor has performed, including customer
names, addresses, and phone numbers.

e. Staffing
The names and detailed resumes of the specific individuals who will be assigned to work on

the project and highlights of their experience on similar projects.
f. Costs

The total fixed price must be stated and supported by a detailed breakdown of hours and an
hourly cost rate for each person who will be assigned to the project. Additionally, an itemized
list of all direct expenses must be included.

12. Proposal Evaluation Criteria
AJACKS Information Services Company will evaluate all contractor proposals according to the

following criteria:

a. Approach (30%)
The approach and methodology the contractor proposes to conduct the survey and analyze

the results.
b. Experience (30%)

The experience of the contractor and the staff assigned to the project in performing similar projects.
c. Price (30%)

The fixed price of the contractor’s proposal.
d. Schedule (10%)

The detail and overall duration of the contractor’s proposed schedule to complete the project
on or before the required project finish date.

FIGURE 2.3 (continued)
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other contractors who do not have the same information. Business or govern-
ment customers may hold a bidders’ meeting to explain the RFP and answer
questions from interested contractors.

It must be noted that not all project life cycles include the preparation of a
written RFP by a customer and subsequent submittal of proposals from contrac-
tors. Some endeavors move right from the initiating phase where a project is
identified and selected into the planning and performing phases of the life
cycle. This process bypasses the RFP and proposal steps. For instance, when a
company decides to initiate and implement a project to meet a certain need or
solve a particular problem, it may use its own staff and project team rather than
external contractors. Or when a group of volunteers decides to put on a county-
wide weeklong arts festival, the volunteers may elect to do all the work them-
selves. When an accident victim requires a series of reconstructive surgeries, a
team of surgeons may determine what needs to be done and then plan and per-
form a series of operations spanning several years. In all these examples, requests
for proposals from contractors would not be appropriate.

There are other projects in which requirements are not written down in a formal
RFP, but are communicated to several providers or suppliers (contractors). For
example, in planning a wedding, the bride and groom may define their require-
ments for the reception, dinner, flowers, and other items and then shop around to
select the providers that most closely match their requirements and budget.

Although projects can be businesslike or informal, they all start with the iden-
tification of a need, problem, or opportunity and then proceed to the sponsor
defining (in writing or verbally) the scope, requirements, budget, and schedule
for what is to be accomplished.

REAL WORLD PROJECT MANAGEMENT

Can Safety Mindedness Be Selected in a Contractor?

Construction projects are fraught with hazards. Sites include large equipment, mov-
ing parts, shifting earth, or high places. Occupational accidents in the Chinese con-
struction industry resulted in the death of more workers than any other industry
including coal mining, and, worldwide, the construction industry is responsible for
having the highest occupational injury rates.

Chinese government officials wanted to know if there were particular traits of
management companies that would result in fewer accidents and reduced deaths
due to occupational injuries. They took a look at the project safety culture of a num-
ber of construction companies working on the high-speed rail projects in China. The
questions the officials raised were to determine who was successful in being safe
and who failed by having a higher number of occupational injuries and deaths.

Company A (a substitute name) was awarded contracts to develop sections of the
high-speed railways in China. During the period of performance, a number of occupa-
tional fatalities resulted even though the company and the project teams were empha-
sizing accident prevention and introduced occupational health and safety provisions.
Evaluation of the project teams’ interactions with management revealed a misalign-
ment of management commitment and subordinates’ actions. It was determined that
the concepts of safety were not disseminated to the project teams, and the
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construction managers demonstrated a lack of safety leadership. Occupational fatali-
ties are costly and decrease the success of a project; if a company experiences too
many occupational fatalities during a project, the project could be terminated.

Companies B and C (substitute names) also performed as contractors on the high-
speed railway construction projects. Each reported fewer occupational injuries and
deaths compared to other companies performing similar risk-filled tasks. What were
the differences between failure and success? Why were these companies experienc-
ing fewer safety issues?

To answer these questions, seven companies, including companies A, B, and C,
were examined for their safety practices. Those companies with fewer occupational
fatalities demonstrated socialized characteristic behaviors including altruism, safety
core value communication, support for employees with safe work habits, responsibil-
ity and accountability for safety incidents, and identification of safe practices. Project
manager training programs in the companies with fewer occupational injuries empha-
sized these socialized charismatic behaviors. Project teams for the owners’ organiza-
tions as well as the subcontractors’ organizations with lower incidence reports of
injuries and fatalities maintained effective communication channels within the teams
and with stakeholders. The project managers and the organizations’ management
responded to the needs and demands of each, the teams and the stakeholders.

Safety mindedness can be a selection criteria element. Within the request for pro-
posals, criteria for providing evidence of safety leadership and project safety culture
could be requested. All dimensions of safety leadership influence safe work prac-
tices. Project teams with leaders who serve as role models and practice charismatic
leadership have the widest range of influence on project safety. The goals for safety
should be included in the scope and requirements for the project.

Based on information from Wu, C., Wang, F., Zou, P. X. W., & Fang, D. (2016). How Safety Leadership Works
Among Owners, Contractors and Subcontractors in Construction Projects. International Journal of Project
Management,Management,Management 34(5), 789–805.

CRITICAL SUCCESS FACTORS

• The need must be clearly defined before
preparing a request for proposal (RFP).

• When selecting a project from among several
needs or opportunities, the decision should be
based on which project will provide the great-
est overall benefits compared to its costs and
possible consequences.

• Having a well-understood evaluation and
selection process and a well-rounded com-
mittee will increase the chances of making the
best project selection decision.

• Establish quantitative project success criteria
or expected benefits.

• A good RFP allows contractors to understand
what the customer expects so that they can

prepare a thorough proposal that addresses
the customer’s needs and requirements.

• A request for proposal should include a
statement of work, customer requirements,
expected deliverables, and the criteria by
which the customer will evaluate proposals.

• An RFP should provide instructions for the
format and content of contractor proposals so
that the customer will be able to make a
consistent and fair comparison and evaluation
of all the proposals.

• Customers must be careful not to provide
information to only some of the contractors
because it would give these contractors an
unfair competitive advantage in preparing
their proposals.
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SUMMARY
The initiating phase of the project life cycle starts with recognizing a need, prob-
lem, or opportunity for which a project or projects are identified to address the
need. Projects are identified in various ways: during an organization’s strategic
planning, as part of its normal business operations, in response to unexpected
events, or as a result of a group of individuals deciding to organize a project to
address a particular need.

Sometimes organizations identify several or many needs but have limited
funds and people available to pursue potential projects to address all of those
needs. In such cases, the company must go through a decision-making process
to prioritize and select those projects that will result in the greatest overall
benefit.

Project selection involves evaluating potential projects and then deciding
which of these should move forward to be implemented. The steps in the project
selection process are developing a set of criteria against which the project will be
evaluated, listing assumptions about each project, gathering data and information
about each project, and evaluating each project against the criteria. Having a
well-understood evaluation and selection process and a well-rounded committee
will increase the chances of making the best decision that will result in the great-
est overall benefit.

Once a project is selected, it is formally authorized using a document referred
to as a project charter, sometimes called a project authorization or project initia-
tion document. In this document, the sponsor provides approval to go forward
with the project and commits the funding for the project. The project charter
also summarizes the key conditions and parameters for the project and estab-
lishes the framework for developing a detailed baseline plan for performing the
project.

In some cases, an organization does not have the expertise or staff capacity to
plan and perform the project or major portions of the project, and therefore
decides to have the project done by an external resource (contractor). A request
for proposal is a document, prepared by the sponsor/customer, which defines the
project requirements and is used to solicit proposals from potential contractors
to do the project. A proposal is a document that includes a proposed approach,
schedule, and budget for meeting the project requirements and accomplishing
the project scope. A good RFP allows contractors to understand what the cus-
tomer expects so that they can prepare a thorough proposal that will satisfy the
customer’s requirements at a realistic price.

RFPs may include the project objective or purpose; a statement of work; cus-
tomer requirements for the functional, operational, and performance specifica-
tions or capabilities that must be met; deliverables the customer expects the
contractor to provide; acceptance criteria for the deliverables; a list of any
customer-supplied items; any approvals the customer requires; the type of con-
tract the customer intends to use; the payment terms; the required schedule for
completion of the project; instructions for the format and content of the contrac-
tor proposals; the due date by which the customer expects potential contractors
to submit proposals; and criteria by which the proposals will be evaluated.

Once the RFP has been prepared, the customer solicits proposals by notifying
potential contractors that the RFP is available. Business customers and
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contractors consider the RFP/proposal process to be a competitive situation.
Customers should be careful not to provide one or more contractors with infor-
mation that is not provided to all interested contractors.

Not all project life cycles include the preparation of a written request for pro-
posal by a customer and subsequent submittal of proposals from contractors.
Some endeavors move right from the initiating phase, where a project is identi-
fied and selected, into the planning and performing phases of the life cycle.

QUESTIONS
1. Why is it important to do a thorough and detailed job of needs identification?
2. Describe a situation in your life in which you performed needs identification.
3. Why is it important to select the right project before you begin working?
4. Describe how a business selects which projects to work on when there are

numerous projects that could be done.
5. Which elements of a project charter would you use to help plan if you have a

project that does not require a project charter? Why?
6. Give examples of situations in which a business might develop a request for

proposal.
7. Give examples of situations in which an individual might develop a request

for proposal.
8. Why is it important for a business to try to quantify the expected benefits of

implementing a solution to a problem?
9. What should be contained in a statement of work?
10. What is meant by customer requirements? Why must they be precise?
11. Why would an RFP state the approvals that will be required during the

project? Give some examples.
12. Why would a customer give contractors instructions in the RFP to submit

their proposals according to a standard format?
13. Develop an RFP for a real-world project such as landscaping the grounds

surrounding a nearby business office, building a deck for your house, or
holding a big graduation celebration. Be creative in specifying your needs.
Feel free to come up with unique ideas for the RFP.

INTERNET EXERCISES
For the website addresses of the organizations mentioned in these exercises, go to
“Internet Exercises” at the book’s companion website at www.cengagebrain.com.
It is suggested that you save this website in your “Favorites” list for easy access in
the future.

In order to answer the following questions, perform a search for “Requests for
Proposals,” using your favorite search engine.
1. Based on the results of your search, find an RFP that has been posted on the

Web. What company developed the RFP, and what is the company looking
to accomplish?

2. Evaluate the effectiveness of this RFP based on information you have studied
in this chapter. Discuss the strengths and weaknesses of the RFP. Are there
any items missing from the RFP that should have been included?
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3. Download the RFP, and based on what you learned in this chapter, revise it.
Highlight the areas you revised. What makes your revised RFP better than
the original?

4. Locate a website that provides suggestions for developing RFPs. Compare
and contrast this with what was presented in the chapter.

5. Perform a Web search for software systems that can help you develop an
RFP. Provide the Web address and a brief summary for three of the systems
you found. Download a demo copy of at least one, if possible.

CASE STUDY 1 A Midsize Pharmaceutical Company
Jennifer Childs is the owner and chief executive officer of a midsize global phar-
maceutical company with sales offices or manufacturing plants in eight countries.
At an October staff meeting she tells her managers that company profits for the
year are expected to be $2,000,000 more than anticipated. She tells them she would
like to reinvest this additional profit by funding projects within the company that
will either increase sales or reduce costs. She asks her three key managers to get
together to develop a prioritized list of potential projects and then to meet with her
to “sell” her on their ideas. She mentions that they should not assume the funds
will be divided equally among the three of them. She also mentions that she is
willing to put all of the funds into just one project if it seems appropriate.

Julie Chen, manager of product development, has had a team of scientists work-
ing on a new prescription drug. This effort has been taking much longer than
expected. She is worried that larger firms are working on a similar prescription
drug and that these firms might get it to the marketplace first. Her team has not
made any major breakthroughs yet, and some tests are not producing the expected
results. She knows this is a risky project but feels that she cannot stop it now. Julie
believes the company’s long-term growth depends on this new drug, which can be
sold worldwide. She has tried to be optimistic at staff meetings about progress on
this development project, but she knows that Jennifer is growing impatient and
that her peers believe she should have terminated the project after the initial tests
were less than promising. Julie would like to use the additional funds to accelerate
the development project. She would hire a highly respected scientist from a larger
firm and buy more sophisticated laboratory equipment.

Tyler Ripken, manager of production at the firm’s largest and oldest
manufacturing facility, has been with the company only six months. His early
observation is that the production flow is very inefficient. He believes this is the
result of poor planning when additions were made to the plant over the years as
the company grew. Tyler would like to form several employee teams to implement
a better layout of the equipment in the plant. He thinks this would increase plant
capacity while reducing costs. When Tyler mentions this idea to some of his super-
visors, they remind him that when Jennifer’s father ran the business, Jennifer was
in charge of production, and she was responsible for the design of the current
plant layout. They also remind Tyler that Jennifer is not a fan of using employee
teams. She believes production employees are paid to do their jobs, and she
expects her managers to be the ones to come up with and implement new ideas.

Jeff Matthews, manager of operations, is responsible for the company’s com-
puters and information systems as well as its accounting operations. Jeff believes
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that the company’s computer systems are outdated, and as the business has
grown with locations worldwide, the older computer equipment has been
unable to handle the volume of transactions. He thinks that a new computer
system could keep better track of customer orders, reduce customer com-
plaints, and issue more timely invoices, thus improving cash flow. The employ-
ees in Jeff’ees in Jeff’ees in Jeff s operation joke about their outdated computer systems and put
pressure on Jeff to buy newer equipment. Jennifer has told Jeff in the past
that she is not interested in spending money on new computers just for the
sake of having the latest equipment, especially if the current system is working
all right. She had suggested that Jeff look into hiring an outside service to do
the accounting operations and reduce his own staff. Jeff would like to use this
year’s excess profits to buy new computers and to hire a computer programmer
to upgrade the software to run on the new computers. He feels that this would
be cost-effective.

After Jennifer’s October staff meeting, Joe Sanchez, manager of marketing,
stops by Jennifer’s office. He says that although he has not been asked to come
up with project ideas for the extra profits, his feeling is that she should forget this
project nonsense and just give him a larger budget to hire more sales representa-
tives in several additional countries. “That would increase sales faster than any-
thing else,” Joe tells her. “And besides, that’s what your father would have done!”
Joe is counting on disagreements among the other three managers in establishing
priorities. He hopes that if Jennifer sees a lack of consensus, she might give him
funds to hire the additional sales representatives.

CASE QUESTIONS
1. How should Jennifer go about making her decision?
2. What kind of additional data or information should she collect?
3. What exactly should Jennifer require the others to submit in the way of

proposals?
4. What do you think Jennifer should do with the $2,000,000? In explaining

your answer, address the concerns and positions of Julie, Tyler, Jeff, and Joe.

GROUP ACTIVITY
Select five course participants to play the roles of Jennifer, Julie, Tyler, Jeff, and Joe.
While Jennifer and Joe leave the room, have Julie, Tyler, and Jeff role-play (prefer-
ably in front of the remaining course participants) a meeting in which they discuss
their proposed projects and develop a prioritized list to “sell” to Jennifer.

After Jennifer and Joe reenter the room, have all five participants role-play
(preferably in front of the class) a meeting with Jennifer in which Julie, Tyler,
and Jeff try to sell her on the prioritized list of projects and Joe promotes his
agenda.

Discuss what took place. What positions did the players take? How was the
final decision made? What was the final decision?

CASE STUDY 2 Transportation Improvements
Polk County is the largest county in the state, yet it is one of the most sparsely
populated. The fairly mountainous terrain is home to a number of lakes and for-
ests, which provide great fishing and hunting for many of its residents as well as
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for visitors. Winters can be pretty rough. Both the average age of its population
and the percentage of people over the age of 65 are substantially higher than the
state statistics.

The county seat, Mainville, is located in the eastern side of the county. With a
population of 15,000, it is the largest town in the county. Most of the people
from Mainville work for the hospital, the town school system, the town govern-
ment, or the Big John’s superstore just outside the town limits. The largest
employer in the county is the state correctional institution for female offenders
located in the southwestern part of the county.

A three-member board of commissioners governs the county. The current
members are Commissioners Thomas, Richardson, and Harold, all from remote
regions of the county. Each receives a minimal stipend for serving on the board
and travel to Mainville once a week for the commissioners’ meeting at the
county office building. Commissioners Thomas and Harold are retired. Commis-
sioner Richardson lives on the western edge of the county and is a foreman at Ye
Olde Saw Mill in the adjacent western county.

JR is the supervisor for the county Transportation Department; he lives in
Mainville. Most of the department’s budget is used to clear and salt the roads
during the long winters, and for minimal maintenance. Until about five years
ago, when Mainville resident and state senator Joe Schmooze passed away, the
Transportation Department received a special allocation of state funds. JR
worked for Joe, the prior supervisor for the county Transportation Department,
and they became friends. Joe, after years of being reelected and gaining seniority
in the Senate, was named the head of the Transportation Committee. With his
position, Joe was able to make sure funds were available each year for Polk
County. The new state senator representing Polk County is focused on economic
development for the county, not on transportation.

Without the special state allocation, county roads have progressively deterio-
rated. Several critical projects need to be done: the entrance to Big John’s super-
store, Elk Mountain Road, and a bridge on County Route 1045. With the budget
situation, JR is worried that none of the projects may get done. The commis-
sioners will not be willing to raise taxes, but they may allocate funds from
another department’s budget to pay for such projects. The final decision is to
be made by the commissioners at their September 15 budget meeting.

JR is working with his summer intern, Zachary, a resident of Mainville, to pull
together information about each of the projects by August 15. Zachary is starting
his senior year as a civil engineering major at the state university this fall. JR is
worried if he does not present a good case for at least one of the projects, then
the commissioners probably will not fund any of them. He is very concerned that
all three are disasters waiting to happen.

“Why don’t the commissioners just give you the money for all three projects?”
Zachary asked JR.

“I wish it was that simple,” replied JR. “They don’t want to raise taxes, and
even if they did, we are a poor county and the people probably wouldn’t have
the money to pay any more taxes anyway. They also have other budgets to
think about besides just the Transportation Department. I’m sure all the other
county departments would like more money, too.”

“Zachary, I’m hoping that some of what you learned at that university is going
to help you put together what I need—a priority ranking of the three projects
and the information on each one to back it up. I know the commissioners are
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going to ask a lot of questions, and I need to be prepared. If we’re lucky, they’ll
approve the project we recommend. If we don’t have a good story to help them
with a decision, they may just argue about it and deadlock with no decision. And
we won’t get any money for any of the projects. Yep, I think this will give you an
opportunity to get a different kind of education than you get at the university.
Why don’t we get together next week, and you can give me your ideas about how
you’ll tackle this? This may be a bigger job than you think. I want you to work
on it full-time for the next two months. This is very important, and I want you
to do a thorough job.”

Zachary pulled together the following information for the meeting with JR
about the three projects. Zachary realized that he had a personal connection to
each.

The first project, the entrance to Big John’s superstore, is off a two-lane high-
way at the base of the hill. It is difficult for cars traveling in one direction to see
cars traveling in the opposite direction until they come over the crest. This
makes it difficult for the cars turning left into the store and for those pulling
out of the parking lot. A number of accidents have occurred. Just months ago,
Peggy Sue Suite, one of Zachary’s best friends from high school, was seriously
hurt when a pick-up truck struck her car from behind as she was waiting to
turn left into the store’s entrance.

The number of cars traveling on the road has increased over the last three
years since the store opened. Several residents have raised concerns at the com-
missioners’ meetings in the past. The commissioners just said people have to be
careful. JR had approached the store manager about helping to pay for the road
improvements to widen the road to add a turning lane or install a traffic light. JR
is concerned if something is not done, someone will get killed there eventually.
The manager replied, “Big John’s superstore has been a good community citizen
for the county because it has created jobs, kept its prices low, gave discounts to
senior citizens, and donated a percentage of its sales receipts to various charities
and fund raisers in the county. We are barely making a profit. If we don’t make a
profit, corporate headquarters will close it down, and a lot of people will lose
their jobs.” The manager did sympathize with JR about the highway safety
issue.

Zachary also learned that many people go to the store because there are no
other shopping malls in the county and that Commissioner Thomas’ wife
works at the store part time.

The second project is to widen and repair Elk Mountain Road in the north-
west part of the county. The winters have taken their toll on the road and left it
with large, deep potholes. The increase in unemployment in the county has led
to an increase in independent loggers using the road to bring logs from Elk
Mountain to several sawmills, including Ye Olde Saw Mill in the adjacent
county. The lack of repair over the years and the heavy trucks are causing the
road to deteriorate even faster. Both Commissioners Thomas and Richardson
have seen the worsening conditions of the road; they use it frequently to go
hunting and fishing on Elk Mountain. Each has received an earful of complaints
from friends who use the road.

Zachary knows how bad the road is from personal experience. Last week, he
had to wire his car’s muffler and tailpipe to the frame because the bracket had
rusted. While driving up Elk Mountain Road, Zachary was nearly sideswiped by
a logging truck that was much bigger than his little car; he was forced off the side

Chapter 2 Identifying and Selecting Projects 61

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



of the road. The low-hanging tailpipe and muffler were ripped off Zachary’s car
as he hit a large pothole.

The third project, County Road 1045, is the main road to the state correc-
tional institution in the southwestern part of the county. Near the prison is a
bridge over Crockett Creek that barely passed the last state inspection four
years ago. Each spring during the winter thaw, Crockett Creek threatens to
wash out the bridge. If the bridge washes out or is closed, the detour would be
nearly 15 miles for most of the people who work at the prison.

Commissioner Thomas suggested at a meeting last year, “Let’s wait until the
bridge washes out and then maybe the state will give the county money to build
a new bridge. Besides, all those people who work at the prison make a lot of
money compared to all the retired people on a fixed income.” Commissioner
Harold, whose daughter is a correctional officer at the prison, was quite angry
and got into a shouting match at the meeting with Commissioner Thomas.

Zachary’s brother is also a correctional officer at the prison. He has said to
Zachary, “It is just a matter of time until Crockett Creek bridge collapses or is
washed out. I swear I can feel it shake when I go over it. I just hope that I am not
on it or my girlfriend (Commissioner Harold’s daughter) isn’t on it at the
moment it happens.”

CASE QUESTIONS
1. What criteria should Zachary use to evaluate the projects?
2. What assumptions should he make?
3. What additional data and information should he gather, and how should he

go about gathering the data and information?
4. After he has evaluated each project against the evaluation criteria, how

should he decide the priority of the three projects?

GROUP ACTIVITY
Ask each course participant to individually answer the first case question. Then,
divide the course participants into groups of three or four to discuss the case
questions. Each group must select a spokesperson to present its answers to the
entire class.
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3
Developing Project Proposals

Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK Guide):

Project Procurement Management

REAL WORLD PROJECT MANAGEMENT

Design-Build Proposal Requirements for a Zero
Carbon Building

The use of a firm-fixed-price, design-build framework contract enabled the National
Renewable Energy Laboratory (NREL) and the U.S. Department of Energy (DOE) to
seek detailed offers to its request for proposals to design and build a national
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showcase for the aesthetically pleasing high-performance Research Support Facili-
ties (RSF) building in Colorado, USA. The bids were to include a competitive first-
cost for the construction and projections for the life cycle costs with the goal of
being a zero carbon building and of obtaining a rating as Platinum on the Leadership
in Energy and Environmental Design (LEED™) as defined by the US Green Buildings
Council LEED™ rating system. The expectation of energy demand for the building
during full operation was expected to be less than 25kBTU per square foot per foot
per year.

In addition to the compliance with ENERGY STAR standards, the building was
to include working spaces for up to 800 DOE and NREL staff, contain approxi-
mately 220,000 usable square feet, feature high-priority special spaces and shared
workspaces, and serve as a location that would assist in optimizing human perfor-
mance, enhancing creativity, and helping to recruit the workforce of tomorrow.
The design was to showcase energy-efficient technology advances within a
whole-building integrated design with advanced controls and environmental
performance.

The proposal process was conducted in two phases. During Phase I, potential
offerers were to participate in two one-to-one meetings, respond to the RFP require-
ments with a proposed scope of work as defined by the project objectives checklist,
and their price proposal. The scope of work checklist included three levels of design
features: mission critical, highly desirable, and if possible. Evaluation criteria were
developed to assess the conceptual approach, the preliminary design costs, and the
cost proposal. To compensate unsuccessful offerers for their time, a stipend of
US$200,000 was paid to these offerers who developed proposals. If an offerer with-
drew without the full proposal for Phase I, the stipend was forfeited.

In Phase II of the solicitation, the successful offerer selected in Phase I was
awarded a subcontract to develop a preliminary design proposal in collaboration
with DOE and NREL staff. The final proposal was to include the firm-fixed price, the
actual scope of work with definitions of deliverables for the project objectives check-
list, the planned number of occupants according to the planning units checklist, and
substantiation of the preliminary design. If the selected offerer for Phase II and the
DOE and NREL could not negotiate a successful subcontract for the preliminary
design development and construction, the selected offerer for Phase II would be
compensated for their time and proposal development at the same rate as the
unsuccessful offerers in Phase I, US$200,000, plus one-half of the fixed-price amount
of the preliminary design.

The design proposal included a number of specific aspects such as subcontracts
for small businesses, wage and salary management for fair-market value, source of
supplies for the building materials, and aspects related to fire protection, theft pro-
tection, and maintenance of the structure and the grounds. The design proposal for
this high-performance building is quite complex. As a project manager, you have
the potential to work on proposals and projects for buildings or other work that is
as complex as this construction project. Regardless of the size of the project or the
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complexity of the proposal required, key proposal elements are necessary to com-
municate the scope of the work to be delivered, how it will be managed and com-
pleted, and the costs for the work in a specific time frame.

Based on information from Zhao, X., Pan, W., & Lu, W. (2016). Business model innovation for delivering zero
carbon buildings. Sustainable Cities and Society. doi:10.1016/j.scs.2016.03.013 and NREL-Research SupportSustainable Cities and Society. doi:10.1016/j.scs.2016.03.013 and NREL-Research SupportSustainable Cities and Society
Facilities. (2008). Appendix A, conceptual documents. Solicitation no. RFJ-8-77550. Retrieved from http://
www.nrel.gov/sustainable_nrel/pdfs/rsf_rfp_conceptual_docs.pdf

This chapter covers the development of proposals by interested contractors in response
to a customer’s request for proposal (RFP). A proposal is a document that includes a
proposed approach, schedule, and budget for meeting the project requirements and
accomplishing the project scope. When the customer decides which contractor to
engage to perform the project, the customer and the contractor sign an agreement
(contract).

In many situations, an RFP does not involve soliciting competitive proposals from
external contractors. For example, suppose company management sees a need to
develop new marketing materials (brochures, videos, websites, targeted online or TV
ads, or sample CDs of software) or to reconfigure the office layout. Management may
simply ask someone on its own staff or internal team to prepare a proposal that defines
what should be done, what company resources would be needed, how much it would
cost, and how long it would take. Once the individual or team has prepared the pro-
posal, management can decide whether to go forward with the project, maybe modify-
ing it in the process. Once a decision is made to go forward, the project proceeds
directly to the planning and performing phases of the project life cycle: creating a
detailed plan for the project and then implementing that plan to accomplish the project
objective.

For some projects, there is neither an RFP nor an actual proposal; rather, after the
need is identified, the project moves right into the planning and performing phases of
the project life cycle. Examples include a project that one or two individuals do by
themselves, such as remodeling their basement into a family room, or a project carried
out by a volunteer group, such as organizing a fundraising event. You will become
familiar with:

• Building relationships with customers and partners
• Proposal marketing strategies
• Decision making to develop a proposal
• Creating winning proposals
• The proposal preparation process
• Elements that may be included in a proposal
• Pricing considerations
• Customer evaluation of proposals
• Types of contracts between the customer and the contractor
• Measuring success of proposal efforts
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LEARNING
OUTCOMES

After studying this
chapter, the learner
should be able to:

• Develop relationships
with customers and
partners

• Decide whether to
prepare a proposal in
response to a
customercustomer’’s RFPs RFP

• Create a credible
proposal

• Determine a fair and
reasonable price for a
proposal

• Discuss how customers
evaluate proposals

• Explain types of con-
tracts and various terms
and conditions

• Measure the success of
proposal efforts

Building Relationships with Customers and Partners
Customers (clients) and partner organizations prefer to work with people they
know and trust.

Relationships establish the foundation for successful funding and contract
opportunities. Relationship building requires being proactive and engaged. In
many ways, it is a contact sport. It requires getting out of the office and having
face-to-face contact. It cannot be done as effectively through electronic commu-
nications or phone conversations. For example, if you were soliciting proposals
from several contractors for a house you wanted them to build, would you make
a final decision of which contractor to select based solely on exchanges of elec-
tronic messages or phone conversations? Probably not. You would want to meet
the contractors face to face.

Contractors should get to know people in potential customer organizations on
a personal basis. Relationship building necessitates being a good listener and a
good learner. When you are with clients, ask questions and listen. Make the dis-
cussion about them, not about you. You will learn more from listening than
from telling. Try to learn some personal information about them—where they
are from, their career, and prior work assignments, where they may have gone
to college, their hobbies or interests, their family, and so forth—without seeming
intrusive. Look for things that you may have in common: do you know people
from the same city or have common interests (sports, gardening, books, children
of similar ages, and so forth), or did you attend the same university? You can
store this information for later recall in future encounters with them. Start
every dialogue by showing a personal interest and making a personal inquiry
such as, “How is your daughter’s soccer team doing?” or “How is your mother
recovering from her hip surgery?” If you show a genuine interest, they will be
impressed or flattered that you remembered. Make clients feel good. Empathize
with their issues whether they are business or personal. Look for opportunities to
congratulate or console them. If they just got married, had a baby, or had a death
in their family, send them a card with a handwritten note. If you know that a
client has a particular personal or business interest, such as mountain climbing,
collecting antiques, the American Civil War, or a technology such as digital
media or biofuels, send her any articles you may come across, along with a hand-
written note stating, “I thought this might be of interest to you.” The personal
touch is special and endearing. Sending an electronic message with a link to an
article on a website would also be a nice gesture.
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Contacts with potential clients should be frequent and not just when there is a
current opportunity for funding or just before they will be issuing an RFP.
Whenever you are in the city where a client is located, plan ahead to schedule
a lunch, or perhaps just stop by the office to say “Hello.” If you stop by for an
impromptu visit and the client is not available, make sure you leave your busi-
ness card and a note to let him know that you stopped by. During these lunches
or brief encounters, do not just talk all business, but also discuss personal inter-
ests that you have in common, such as specific sports, movies, recent vacations,
current news events, and so on. However, you may want to avoid some topics,
such as politics, which could lead to strong disagreements, unless you get to
know the client’s views better.

During contacts, do not focus on discussing potential contract opportunities.
If you talk too much business or ask too many questions about upcoming RFPs
or funding opportunities, the client will know you are just trying to pry informa-
tion from her. When business is discussed, try to listen and understand the cli-
ent’s needs and determine if you or your organization can help the client
organization achieve its goals and be successful. After meeting with a client,
always express your appreciation and thank her for making the time to meet
with you. You may want to follow up with a brief electronic message saying
thanks. Offer to provide any help or information the client may need, or extend
an invitation to visit you and your organization. Leave the door open for con-
tinuing the dialogue and developing a stronger relationship.

Establishing and building trust is key to developing effective and successful rela-
tionships with clients and partners. One way to foster this is to always keep your
word; be reliable and responsive. If you tell a client that you will send him par-
ticular information by the end of the week, make sure you do it. Deliver on what
you promise, but make realistic promises.

Ethical behavior in dealing with clients and partners is also imperative for
building trust. Nothing can sour a business relationship faster than doing or say-
ing something that the client may perceive as unethical. In encounters with cli-
ents and partners, do not do anything that would give the impression that you
are trying to get away with something or acting shady or underhanded. Do not
exaggerate or stretch the truth. Be fair and always do the right thing. Do not be
nosy or try to pry insider or confidential information from them. For example,
do not ask a client about the detailed budget for a recent contract that the client
awarded to one of your competitors. Similarly, if the client asks you for informa-
tion that is confidential, you should tell her that you cannot divulge it; she will
respect you for being honest and truthful, and it will build her trust in you. Do
not pass along gossip, rumors, or hearsay, and then tell the client that she should
keep it confidential or not tell anyone else. You are asking her to do something
that you yourself could not do—keep a secret—and the client will lose trust in
you. Also do not make negative comments about other people or organizations,
even if the client does; do not join the feeding frenzy. Be careful what you say in
conversations or on your cell phone when in elevators, stairwells, restrooms, and
restaurants; you never know who may be nearby and overhear what you say.

The first impression you make on a client is pivotal to developing a continu-
ing and fruitful relationship. Make direct eye contact and exhibit a positive,
friendly, courteous, respectful, and professional demeanor and behavior in the
ensuing interaction or discussion. It is important to control your emotions and
be tactful and not confrontational in discussions with clients. Do not make quick
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knee-jerk responses that you may regret later. It is better to sleep on a contradic-
tory issue and provide a more thoughtful response the next day. Learn to guide
the conversations with the client by knowing when to keep quiet, when not to
respond, when to give your opinion (or not to give it prematurely), and when
to change the topic of discussion. If you prematurely respond to a client’s com-
ment before he is finished with it, your response can be totally off-base from
where he was going with his comments. Also be careful and sensitive to making,
or responding to, comments or jokes that may be inappropriate. For example, tell-
ing a joke about a person of a certain religious faith or about a person with a cer-
tain disability or an off-color remark about the opposite gender may strike a
discord with the client and could end the relationship, closing your firm out of
future business opportunities with that client. Avoid foul language, slang, and jar-
gon. So think before you speak; you can’t take something back after you said it.

Maintain a positive and can-do attitude in your dealings with clients and part-
ners. Do not be negative and dwell on why things will not work or cannot be
done. Rather, try to suggest creative approaches of how things can be done. Cli-
ents want to work with people who can solve problems, not with those who
merely identify them.

Build credibility based on performance. Do not just say you can deliver; prove
it. Go the extra mile, make the extra effort, and exceed expectations.

Always put the client first. Clients want to be confident that any projects they
do with a contractor will be successful, involve a good working relationship with
the contractor, and help the clients achieve their business goals.

It is advisable not to rely on a good relationship with just one individual in a
client or partner organization, but rather to build relationships with several key peo-
ple, because key individuals may leave and others may become more influential.

Building effective and successful relationships takes time and work; it does not
happen overnight.

Pre-RFP/Proposal Marketing
Contractors whose livelihood depends on creating winning proposals in response
to business or government RFPs should not wait until formal RFP solicitations
are announced by customers before starting to develop proposals. Rather, such
contractors need to develop relationships with potential customers long before
the customers prepare an RFP.

Contractors should maintain frequent contacts with past and current customers
and initiate contacts with potential customers. During these contacts, contractors
should help customers identify areas in which they might benefit from the imple-
mentation of projects that address needs, problems, or opportunities. Working
closely with a potential customer puts a contractor in a better position to be
selected eventually as the winning contractor when the customer does issue an
RFP. A contractor who is familiar with a customer’s needs, requirements, and
expectations can prepare a more clearly focused proposal in response to the cus-
tomer’s RFP. These pre-RFP or preproposal efforts by a contractor are considered
marketing or business development and are performed at no cost to the customer.
The payoff to the contractor for these efforts is expected to come later—when the
contractor is selected as the winning contractor in response to the customer’s RFP.

During this pre-RFP/proposal activity, the contractor should learn as much as
possible about the customer’s needs, problems, and decision-making process. The
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contractor should ask the customer for information, data, and documentation
about the identified need or problem. The contractor may then develop some pre-
proposal concepts or approaches and present them to or review them with the
customer. By getting the customer’s reactions to such concepts, the contractor
can begin to understand and clarify what the customer expects, as well as develop
a responsive and favorable image in the eyes of the customer. The contractor may
invite the customer to visit another of the contractor’s clients who had a similar
need or problem for which the contractor proposed and implemented a successful
solution. Such a visit can enhance the contractor’s reputation with the customer.

In some cases, the contractor may prepare an unsolicited proposal and present it
to the customer. If the customer is confident that the proposal will address their
need or solve their problem at a reasonable cost, the customer may simply negotiate
a contract with the contractor to implement the proposed project, thus eliminating
the preparation of an RFP and the subsequent competitive proposal process. By
doing a good job in pre-RFP/proposal marketing, the contractor may obtain a con-
tract from a customer without having to compete with other contractors.

Whether the goal is winning a competitive RFP or obtaining a noncompetitive
contract from a customer, a contractor’s pre-RFP/proposal efforts are crucial to’s pre-RFP/proposal efforts are crucial to’
establishing the foundation for eventually winning a contract from the customer.

Decision to Develop a Proposal
Because the development and preparation of a proposal takes time and can be
costly, contractors interested in submitting a proposal in response to an RFP
must be realistic about the probability of being selected as the winning contrac-
tor. Evaluation by a contractor of whether to go forward with the preparation of
a proposal is sometimes referred to as the bid/no-bid decision. A contractor
might consider the following factors in deciding whether to develop a proposal
in response to an RFP:

1.Competition. Which other contractors might also submit a proposal in
response to the RFP? Do any of these contractors have a competitive advan-
tage, because of either pre-RFP marketing efforts or their previous work for
or reputation with the customer?

2.Risk. Is there a risk that the project will be unsuccessful—technically or finan-
cially? For example, are there too many uncertainties regarding the technolog-
ical feasibility of developing an integrated electronic circuit that will meet the
customer’s requirements? Or, does the customer want contractors to submit a
proposal based on a fixed-price contract for a project that involves a research
and development effort with only a 50 percent chance of technical success?

3.Mission. Is the proposed project consistent with the contractor’s business
mission? For example, if a contractor’s business is to develop and implement
automated systems for business-oriented applications, such as accounting,
order tracking, or financial reporting, developing an automated system for
monitoring, testing, and controlling a chemical process for a pharmaceutical
company would not be within this contractor’s business mission.

4.Extension of capabilities. Would the proposed project provide the contractor
with an opportunity to extend and enhance its capabilities? For example, if a
contractor has been providing automated inventory control systems to indi-
vidual food markets, an RFP to provide an integrated inventory control
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system for a supermarket chain of 10 stores might provide the contractor
with an opportunity to extend its capabilities and expand its business to a
larger customer base.

5.Reputation. Has the contractor successfully completed projects for the same
customer in the past, or were there problems that left the customer dissatisfied?
Has the contractor unsuccessfully bid on RFPs from the customer in the past?

6.Customer funds. Does the customer really have funds available to go forward
with the project? Or is the customer on a “fishing expedition”—issuing an RFP
although unsure whether the project will ever be funded? A customer may
issue an RFP with the best of intentions but do so prematurely, anticipating
that the board of directors will approve funding. However, if the company is
having financial difficulties, the board may decide to postpone the project
indefinitely, even after proposals have been received from interested contrac-
tors. Good pre-RFP marketing by the contractor will help to determine the
viability of a project. Contractors should not spend time responding to RFPs
by developing proposals for projects that probably will not be funded.

7.Proposal resources. Are appropriate resources available to prepare a quality
proposal? It is not enough for a contractor to just prepare a proposal. It is
imperative that the proposal be of sufficient quality to have a good chance of
winning. To prepare a quality proposal, a contractor must have the appro-
priate people—that is, resources—to work on it. If the contractor’s organiza-
tion does not have the right resources available to prepare a quality proposal,
the contractor should make arrangements to secure other resources to ensure
the best possible proposal. A contractor should not use inappropriate
resources to prepare a proposal just for the sake of submitting a proposal.
Submitting a poor quality proposal can leave the customer with a negative
impression, which can hurt the contractor’s chances of winning future con-
tracts from that customer.

8.Project resources. Are appropriate resources available to perform the project
if the contractor is selected as the winner? Contractors need to be sure that
the appropriate individuals within their organization will be available to work
on the project. If, after being awarded the contract, the contractor discovers
that the team must be made up of individuals other than those originally
planned for the project, the chances of successfully completing the project
may diminish. The result could be a dissatisfied customer who will not ask
the contractor to respond to future RFPs. If a contractor is not sure that it
has the resources to perform the project, it must have a plan for securing the
resources needed to perform the project successfully (such as hiring new
people, outsourcing some work elements to subcontractors, or partnering
with other contractors).

Contractors need to be realistic about their ability to prepare proposals and
about the probability of winning the contract. The proposal selection process is
competitive—the customer will select one winner from among competing propo-
sals. For a contractor, success is winning the contract, not merely submitting a
proposal. Submitting a lot of nonwinning proposals in response to RFPs can hurt
a contractor’s reputation. So, although it is often the right thing to do, sometimes
the hardest thing for a contractor to do is to decide to no-bid an RFP.

Figure 3.1 is an example of a bid/no-bid checklist that a contractor might use
in deciding whether to submit a proposal in response to an RFP. Such a checklist
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FIGURE 3.1 Bid/No-Bid Checklist

Bid/No-Bid Checklist

Project Title:

Customer:      Due Date:

Score each factor as High (H), Medium (M), or Low (L)

Factor Score Comments 

 Due Date:

1. Competition

2. Risk

3. Consistent with our mission

4. Opportunity to extend our
 capabilities

5.  Reputation with customer

6.  Availability of funds

7.  Resources available to prepare
 quality proposal

8. Resources available to perform 
 project

Our advantages, strengths, or distinct capabilities:

• Good track record in supervisory training—we have many repeat customers
• More flexible than local university in meeting ACE's need for on-site training 
 during 2nd and 3rd shift operations

Our weaknesses:

• Most of our customers have been in the service sector, such as hospitals. ACE is a
 manufacturer

• President of ACE is a graduate of local university and a large contributor to it

H

L

H

H

L

H

M

M

Local university has been providing most 
of the training to ACE in the past

Requirements in RFP are well defined

Training is our business

Some tasks require videoconferencing, 
which we haven't done before

Have not done any training for ACE
before

ACE has funds budgeted to implement 
the training

Lynn will have to reschedule her vacation.
Will probably need to work over Memorial 
Day weekend to finish proposal

Will have to hire subcontractors for several 
specific training topics

Supervisory Training Program

ACE Manufacturing, Inc.  Due Date: 5/31
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might be used by the decision makers in the contractor’s organization to reach a
consensus. The checklist in Figure 3.1 illustrates the consensus of key individuals
from a training consulting firm. It summarizes their deliberations over whether
to bid on an RFP from ACE Manufacturing, Inc. to conduct a substantial super-
visory training program for employees at seven plant locations nationwide. Do
you think they should submit a proposal to ACE?

Creating a Winning Proposal
It is important to remember that the proposal process is competitive. A customer
uses an RFP to solicit competing proposals from contractors. Each contractor,
therefore, must keep in mind that its proposal will be competing with other con-
tractors’ proposals to be selected by the customer as the winner. Submitting a
proposal that meets the customer’s statement of work and requirements in the
RFP is not sufficient to guarantee selection as the winning contractor. Many or
all of the proposals will likely meet the requirements. The customer will select
the one that it expects will provide the best value.

A proposal is a selling document; it is not a technical report. In the proposal,
the contractor must convince the customer that the contractor

• Understands what the customer is looking for.
• Can carry out the proposed project.
• Will provide the greatest value to the customer.
• Is the best contractor to address the need or solve the problem.
• Will capitalize on its successful experience with previous, related projects.
• Will do the work professionally.
• Will achieve the intended results.
• Will complete the project within budget and on schedule.
• Will satisfy the customer.

In the proposal, the contractor must highlight the unique factors that differen-
tiate it from competing contractors. The proposal must emphasize the benefits to
the customer if the customer selects the contractor to perform the project.

Key partners and subcontractors can complement a contractor’s expertise.
Identifying and including appropriate partners or subcontractors to perform spe-
cific key tasks on a proposed project can provide a significant competitive advan-
tage, especially if those organizations have specific technical expertise that is
crucial to the project, have an excellent reputation, or perhaps already have
good credibility with the customer.

Proposals should be written in a simple, concise manner; they should not be
wordy or redundant. They should use terminology with which the customer is
familiar and avoid abbreviations, acronyms, jargon, and other words that the
customer may not know or understand. Simple illustrations and graphics should
be used when possible. Overly complex illustrations should be avoided; several
simple graphics will likely be easier for the customer to understand than one
complicated graphic. When a point is made or an approach or concept proposed,
it should be supported with logic, rationale, and/or data. Proposals must specifi-
cally address the customer’s requirements as laid out in the RFP. Proposals writ-
ten in generalities will cause the customer to question whether the contractor
really understands what needs to be done and how to do it. For example, sup-
pose one of the requirements in a customer’s RFP is the design of a specialized
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piece of machinery that will produce 20 parts per minute. A contractor proposal
stating that “the machine to be designed will, in fact, produce 20 parts per min-
ute” is more convincing than one stating that “the machinery will be designed to
produce the maximum number of parts per minute.” The customer will be
doubtful about the latter statement because “maximum” could mean something
less than 20 parts per minute.

Finally, proposals must be realistic in terms of the proposed scope, cost, and
schedule in the eyes of the customer. Proposals that promise too much or are
overly optimistic may seem unbelievable and again raise doubt about whether
the contractor understands what needs to be done and how to do it.

Proposal Preparation
The preparation of a proposal can be a straightforward task performed by one
person, or it can be a resource-intensive effort requiring a team of organizations
and individuals with various expertise and skills. In the simple case of designing
and printing an annual report, an experienced commercial printer (the contrac-
tor), after meeting with the customer regarding the requirements, may be able to
prepare a proposal within a short period of time without involving other indivi-
duals. However, in the case where a government agency has issued an RFP for a
multimillion-dollar project to design and construct a new regional rapid transit
system, each interested contractor may have to assemble a team of many indivi-
duals, subcontractors, and/or partners to help develop the proposal. In such
situations, the contractor may designate a proposal manager who coordinates
the efforts of the proposal team to ensure that a consistent, comprehensive pro-
posal is prepared by the due date stated in the RFP.

Developing a comprehensive proposal for a large project should be treated as
a project in itself; thus, the proposal manager needs to meet with the proposal
team to develop a schedule for completing the proposal by the customer’s due
date. The schedule should include the dates by which various individuals will
have drafts of their assigned portions of the proposal, dates for conducting
reviews with appropriate people on the proposal team, and the date on which
the proposal will be finalized. The proposal schedule must allow time for review
and approval by management within the contractor’s organization. Time must
also be provided for preparing any graphic illustrations, typing, copying, and
delivery of the proposal to the customer, who may be hundreds of miles away
from the contractor.

Proposals in response to RFPs for very large technical projects can be multi-
volume documents that include engineering drawings and hundreds of pages of
text. And, yes, such proposals are often due within 30 calendar days of the RFP’s
issuance! Contractors who bid on such large projects usually do pre-RFP market-
ing, and so they may have a draft proposal prepared before the customer even
issues a formal RFP. In such cases, during the 30-day response period, the con-
tractor can first revise the draft proposal to incorporate any unanticipated
requirements and then use any remaining time to “package” a first-class profes-
sional proposal.

Customers usually do not pay contractors to prepare proposals. Contractors
absorb such costs as normal marketing costs of doing business, in anticipation
of winning contracts and making profits on them.
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As stated previously, a proposal is a selling document, not a technical report.
It may consist of several pages or several volumes, containing hundreds of pages,
illustrations, and tabulations. A proposal should contain sufficient detail to con-
vince the customer that the contractor will provide the best value to the cus-
tomer. Too much detail in a proposal, however, may overwhelm the customer
and needlessly increase the proposal preparation costs for the contractor.

Proposal Contents
Proposals are often organized into three sections: technical, management, and
cost. For large proposals, these sections could comprise three separate volumes.
The amount of detail the contractor includes will depend on the complexity of
the project and the contents of the RFP. Some RFPs state that contractor propo-
sals that exceed a certain number of pages will not be accepted by the customer.
After all, customers are anxious to do an expeditious evaluation of all proposals
submitted, and they may not have the time to review a large number of volumi-
nous proposals.

TECHNICAL SECTION
The objective of the technical section of the contractor proposal is to convince
the customer that the contractor understands the need or problem and can
provide the least risky and most beneficial solution. The technical section should
contain the following elements:

1.Understanding of the need. The contractor should state its understanding of
the customer’s problem or need in its own words. The contractor should not
merely restate the problem statement that appears in the customer’s RFP.
This first part of the technical section must show the customer that the con-
tractor thoroughly understands the problem to be solved or the need to be
addressed and establish the basis for the solution proposed later in the tech-
nical section. The contractor may want to describe, in narrative or graphic
form, the customer’s current condition. For example, if the problem is a high
reject rate from a manufacturing process, the contractor may want to incor-
porate a flowchart of the customer’s current manufacturing process that
indicates where the rejects are occurring and what other problems they may
be causing, such as production bottlenecks. Customers will feel more confi-
dent working with a contractor who, they believe, really understands their
need.

2.Proposed approach or solution. Some needs lend themselves to a specific
proposed solution—for example, an RFP to reconfigure a large office to
accommodate 10 percent more people. Other problems, however, do not.

A problem may require that an analysis and development task be con-
ducted as part of the proposed project before a specific solution can be
described in detail. In such cases, the contractor proposal must describe the
approach or methodology that would be used in developing the solution. For
example, if an RFP is for a specialized noncontact inspection system to
measure certain characteristics of a complexly shaped product made of an
advanced material, it would be unrealistic for the customer to expect the
contractors to design such a system as part of the proposal itself; rather, such
engineering design and development would be done as part of the proposed
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project. However, in the proposal, the contractor must convince the customer
that the approach proposed for designing, developing, and building such a
system is logical and realistic and would lead to the contractor supplying a
system that would successfully meet the customer’s requirements. This part
of the technical section might contain the following:

a. A description of how the contractor would collect, analyze, and evaluate
data and information about the need or problem.

b. A description of the methods that would be used by the contractor to
evaluate alternative solutions or further develop the proposed solution to
the problem. This portion could include a discussion of various experi-
ments, tests, or physical or computer models the contractor would use or
has used on similar projects.

c. The rationale for the proposed approach or solution. This rationale could
be based on experiments previously conducted by the contractor, the
contractor’s experience in solving similar problems, or a unique patented
technology the contractor would use to address the need.

d. Confirmation that the proposed solution or approach would meet each of
the functional, operational, and performance requirements stated in the
customer’s RFP. For example, if the RFP for the design and construction
of a day care center states that certain furnishings must be at a specific
height to accommodate children under 48 inches tall, the proposal must
state that the contractor will meet that requirement. Not addressing each
of the customer’s requirements will raise doubt in the customer’s mind
about the proposed solution and could hurt a contractor’s chances of
winning the contract, especially if competing contractors’ proposals state
that they will meet the requirements.

If the contractor cannot meet a specific customer requirement, that fact
should be stated in the contractor proposal. A variation from specified
requirements is known as an exception. For each exception taken to a
customer requirement, the contractor should explain why the requirement
will not or cannot be met and propose an alternative. Although contrac-
tors should avoid taking exceptions to customer requirements, there may
be circumstances where an exception is appropriate. For example, if the
customer requires an electric heating system for an office building, the
contractor may take exception and show in the proposal that the initial
and operating costs for a natural gas heating system would be less expen-
sive for the customer. However, the customer may have very good reasons
beyond cost for requiring an electric heating system and may reject pro-
posals that take exception to that requirement.

3.Benefits to the customer. The contractor should state how the proposed
approach or solution would benefit the customer and achieve the project’s
success criteria or expected outcomes. Benefits could be quantitative or
qualitative and could include cost savings; reduced processing time; reduced
inventory; better customer service; less scrap, rejects, or errors; improved
safety conditions; more timely information; and reduced maintenance. This
portion of the proposal should help convince the customer of the value of the
proposed approach compared with proposals the customer may receive from
competing contractors.
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MANAGEMENT SECTION
The objective of the management section of the contractor proposal is to con-
vince the customer that the contractor can do the proposed work (the project)
and achieve the intended results. The management section should contain the
following elements:

1.Description of major tasks. The contractor should define the major tasks that
will be performed in carrying out the project and provide a brief description
of what each major task includes. It is important that the contractor not
merely restate the statement of work that may be included in the customer’s
RFP. The proposal need not include a lengthy list of detailed activities; such
an activity list would be developed during the detailed planning phase, after
the contract has been awarded.

2.Deliverables. The contractor should include a list of all deliverables (tangible
products or items) that will be provided during the project, such as reports,
drawings, manuals, and equipment.

3.Project schedule. The contractor should provide a schedule for performing
the major tasks required to complete the project. The schedule must show
that the contractor can complete the project within the time frame stated
in the RFP. The task schedule can be given in any one of several formats: a
list of tasks with their estimated start and completion dates; a bar chart, often
called a Gantt chart, with the estimated duration of each task represented by
a bar along a horizontal timeline; or a network diagram in which the tasks
are portrayed graphically, showing the sequence of and the dependent rela-
tionships among the tasks.

In addition to the major tasks, the schedule might include dates for other
key milestone events such as important review meetings, customer approval
activities, and completion of deliverable items such as progress reports, con-
cept sketches, drawings, manuals, databases, or equipment.

4.Project organization. The contractor should describe how the work and
resources will be organized to perform the project. For large projects involv-
ing many people and subcontractors or partners, it may be appropriate to
include an organization chart that shows the major project functions along
with the name of the specific individual who will be assigned responsibility
for each function. Resumes of the key people who will be assigned to the
project should be included to convince the customer that their significant
related experience will be brought to bear to ensure the project’s success. In
addition to or in place of an organization chart, the contractor may include a
responsibility assignment matrix that lists the major project tasks and desig-
nates the individual, organization, or subcontractor responsible for the
accomplishing each task.

5.Related experience. To help convince the customer that the contractor can do
the project, the contractor should provide a list of similar projects it has
completed. The contractor should briefly describe each past project and
explain how the experience from that project will be helpful in successfully
performing the proposed project. The contract dollar value of each project
should also be provided to give the customer a sense of the contractor’s
ability to manage projects the size of the proposed one. The probability of a
contractor winning a contract for a $1,000,000 project is not very high if all
its previous related experience is on projects of $20,000 or less. For each
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previous similar project, the contractor might want to include the name,
title, and contact information of an individual the current customer could
contact to check on the contractor’s performance. Reference letters
from satisfied customers might also be included. This type of information
will be particularly helpful if the contractor has a strong performance
record.

Additionally, if key tasks are proposed to be outsourced to subcontractors
or partners, the relevant experience of those organizations should also be
stated, including why they were selected to be part of the proposed project
team. Resumes of their key people might also be included.

6.Equipment and facilities. Some projects require the contractor to use or have
access to unique equipment or materials, such as high-performance compu-
ters, proprietary software, manufacturing equipment, or testing facilities. In
these cases, the contractor may want to provide a list of the equipment and
special facilities it has, in order to convince the customer that it has the nec-
essary resources.

COST SECTION
The objective of the cost section of the contractor proposal is to convince the
customer that the contractor’s price for the proposed project is realistic and reason-’s price for the proposed project is realistic and reason-’
able. Often the customer requires the contractor to provide a detailed breakdown
of the various cost elements. However, in some cases, the customer may want
only the bottom line total price of the project. Some customers also want to see
the costs of optional items. For example, a couple who is asking several contrac-
tors for proposals for building a house may be looking for the total cost plus
costs of options such as landscaping, a deck, a finished basement, a built-in
swimming pool, and a fence around the backyard.

The cost section usually consists of tabulations of the contractor’s estimated
costs of elements such as the following:

1. Labor. This portion gives the estimated costs of the various types or classifi-
cations of people who are expected to work on the project. It might include
the estimated hours and hourly labor rate for each person or classification,
such as senior engineer, graphic designer, machinist, programmer, electrician,
or painter. The estimated hours must be realistic. If they are too high and
have too much “fat” in them, the total estimated costs may be higher than
what the customer is willing to pay. On the other hand, if the estimated
hours are too low, the contractor may lose money on the project. The hourly
labor rate is usually based on the annual salary for each person or the aver-
age annual salary for each classification plus an additional percentage to
cover employee fringe benefits (health insurance, retirement, and so forth).
These salaries are then divided by the number of normal work hours in a
year (for example, 40 hours a week times 52 weeks equals 2,080 hours) to
determine the hourly labor rate for each person or classification.

2.Materials. This portion gives the cost of materials the contractor needs to
purchase for the project. For example, the cost of materials for a remodeling
project might include lumber, new windows, electrical and plumbing sup-
plies, and carpeting.

3.Equipment. Some projects require equipment that must be purchased as part
of the project. Equipment can include items such as computers and
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machinery. For example, a project to construct a clinic would include the
purchase of various types of medical equipment. Or a project to upgrade a
manufacturing facility may include the purchase of new production machin-
ery. Or an office renovation project might include the purchase of new
furniture.

4. Facilities. Some projects may require special facilities or additional space for
the project team, for security reasons, to store materials, or to build, assem-
ble, and test the project end item (deliverable). If such facilities are required,
the estimated cost for renting the space needs to be included.

5. Subcontractors and consultants. When contractors do not have the expertise
or resources to do certain project tasks, they may outsource some of the work
to subcontractors or consultants to perform those tasks. For example, a
project to remodel a church basement into a day care center might require
that the contractor hire a subcontractor to remove any asbestos and a con-
sultant to provide advice on state regulations and codes for day care facilities.
The contractor usually asks the subcontractors and consultants to submit a
proposal of work scope and cost for their tasks. The contractor then includes
these costs in the overall cost of the project.

6.Travel. If travel (other than local travel) is required during the project, the
costs of travel such as air fare, lodging, and meals need to be included. The
contractor must first estimate the number and duration of trips. For example,
if the customer is a government agency in Washington, DC, and the con-
tractor is in California, the costs associated with travel to Washington for
review meetings with the customer need to be included.

7.Documentation. Some customers want the contractor to show separately the
costs associated with the project documentation deliverables. This would be
the cost of printing manuals, drawings, or reports or the cost of producing
videos or DVDs, for example.

8.Overhead. Contractors will add a percentage to costs in items one through
seven to cover their normal overhead—the indirect costs of doing business,
such as insurance, depreciation, accounting, general management, marketing,
and human resources. Of course, in informal projects, such as organization
of a town celebration by volunteers, such overhead costs are not applicable.

9.Escalation. For large projects that are expected to take several years to com-
plete, the contractor needs to include the costs of escalation in wage rates
and materials costs over the duration of the project. For example, for a three-
year project, the contractor may want to anticipate a 3-percent wage increase
in each of the final two years of the project. If the same project requires that
the contractor purchase most of the materials during the third year, the cur-
rent materials’ cost estimates may need to be increased by a certain percent-
age to cover the expected cost of the materials at the time they will be
purchased.

10. Reserve. Also referred to as management reserve or contingency reserve is
an amount the contractor may want to include to cover unexpected situa-
tions that may come up during the project, such as items that may have been
overlooked when the initial project scope was defined, activities that may
have to be redone because they may not work the first time (redesigns), or
the costs to cover a high-probability or high-impact risk that may occur.

11. Profit. Items 1 through 10 are costs. The contractor must aggregate the cost
elements and then add an amount for its desired profit. The total aggregated
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cost of items 1 through 10 plus the profit is the contractor’s price for the
proposed project.

If possible, it is good practice to have the person who will be responsible for
each of the major work tasks estimate the associated costs. This generates a com-
mitment from that person and avoids any bias that may be introduced by having
one person estimate all the costs for the entire project. In other cases, the con-
tractor may designate several experienced individuals to estimate the costs for
certain groups or types of tasks. If a contractor has performed similar projects
in the past and has kept records of the actual costs for various items, these his-
torical data can be used as a guide in estimating costs for the proposed project.

Cost estimates should be reasonable and realistic. They should not be so
heavily “padded” that they include reserve funds for every conceivable thing
that might come up or go wrong. If cost estimates are overly conservative, the
price for the project may be more than the customer has authorized for the proj-
ect or higher than that of competing contractors. On the other hand, if the esti-
mated costs are overly optimistic and some unexpected expenditures arise, the
contractor is likely to either lose money (on a fixed-price contract) or have to
suffer the embarrassment of going back to the customer to request additional
funds to cover cost overruns.

Pricing Considerations
When contractors prepare a proposal, they are generally competing with other
contractors to win a contract. Therefore, they need to be careful not to overprice
the proposed project, or the customer may select a lower-priced contractor.
However, contractors must be equally careful not to underprice the proposed
project; otherwise, they may lose money rather than making a profit or may
have to request additional funds from the customer, which could be embarras-
sing and hurt the contractor’s reputation.

The contractor must consider the following items when determining the price
for the proposed project:

1.Reliability of the cost estimates. Does the contractor have confidence that the
total cost of the proposed project is complete and accurate? The contractor
should take the time to think through the project and estimate costs at a
detailed level, rather than making a ballpark estimate. Ideally the costs should
be based on a recent similar project or, in the case of materials costs, on
current price lists, catalogues, or quotations. It may be advisable to ask
experienced individuals or specialists to help estimate the labor effort. In
general, the more detailed the cost estimates, the better.

2.Risk. If the proposed project involves an endeavor that has not been under-
taken before, such as a research and development project to come up with a
drug to control a disease, it may be necessary to include a large amount of
management or contingency reserve funds.

3.Value of the project to the contractor. There may be situations in which the
contractor is willing to live with a tight or low price. For example, if the
contractor has few other projects, it may need to lay off workers unless new
contracts are obtained. In such a case, the contractor may include a smaller
than normal profit to increase the chances of winning the contract and avoid
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having to lay off people. Another example of a project that may be particu-
larly valuable to the contractor is a project that provides an opportunity to
extend capabilities or expand into new types of projects. For example, a
building contractor who has been doing only remodeling projects may want
to get into building complete houses and be willing to make a smaller profit
in order to gain entry into the market and establish a reputation.

4.Customer’s budget.’s budget.’ A contractor who knows how much money the customer
has budgeted for a project should not submit a price that exceeds what the
customer has available. This is where good pre-RFP marketing is important.
By helping a potential customer identify a need or submitting an unsolicited
proposal with estimated costs, a contractor can help the customer determine
a budget for the project. Then, if the customer issues a competitive RFP (and
does not disclose the amount budgeted for the project), the contractor with
the customer budget “intelligence” information may be in a better position to
submit a proposal with an acceptable price than are contractors who have
not done similar homework.

5.Competition. If many contractors are expected to submit proposals in
response to a customer RFP or if some competing contractors are hungry for
work, it may be necessary to submit a price that includes only a small profit
in order to increase the chances of winning the contract.

Simplified Project Proposal
Large, complex megadollar projects that are outsourced by customers using an
RFP result in contractors preparing and submitting comprehensive proposals
that can be voluminous and detailed and include much of the information dis-
cussed in the previous section (Proposal Contents). However, many smaller or
less complex projects may not require such extensive proposals. In other cases,
contractors may even submit an unsolicited proposal prior to the customer’s
preparation of an RFP. In both of these situations, a simplified or basic proposal
may be appropriate and sufficient. Such a proposal should include the following
elements as a minimum:

1. Statement of customer’s need.’s need.’ This should clearly describe the contractor’s
understanding of the customer’s need or problem and reference any infor-
mation or data to support the need. For example, if the customer has a need
to expand by building a retail outlet in a certain geographic region, the con-
tractor may reference some data on the emerging trends for such a retail
outlet or the demographic data for the region where the store will be located.
This will demonstrate to the customer that the contractor has made the effort
to gather background data relative to the customer’s need. In this section of
the proposal, the contractor should try to quantify the customer’s current
condition or opportunity in order to establish a baseline for measuring proj-
ect success.

2.Assumptions. Sometimes the customer may not provide certain information
in defining their need, may be unintentionally ambiguous about an item, or
perhaps may not even address an issue at all that the contractor thinks is
significant and necessary to performing the project successfully. In such
instances, it is appropriate for the contractor to state any assumptions that
may affect the contractor’s scope, schedule, or price. An example might be
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that the customer would accept upgrading the user interface of all worksta-
tions from the current keypads to touch screen technology. Another case
may be an assumption that all work regarding reconfiguring office space
would be done on weekends to minimize disruption to workflow during
normal work hours. Listing assumptions can also be a way for the contractor
to address topics that might make its proposal more competitive than that of
another contractor.

3.Project scope. This should describe the contractor’s approach to addressing
the customer’s need or solving the problem, define specifically what
major tasks the contractor proposes to do, and outline how the contractor
expects the customer to be involved throughout the project. This is the critical
section of the proposal. It should be in sufficient detail to convince the cus-
tomer that the contractor has a well-thought-out approach that is feasible, is
practical, and will be successful. It should highlight the unique features of the
contractor’s approach and how they will benefit the customer. An example is
the contractor’s stating that it will incorporate a unique design technique or
use proprietary materials that will result in significantly lower life cycle costs
for the new system. Or it may be the contractor’s mentioning how it will cap-
italize on its knowledge gained from successfully completing similar projects in
the last five years.

4.Deliverables. The contractor must list all the tangible products or items it will
provide to the customer during the performance of the project. Depending
on the project, these can include such items as progress reports, concept
designs, prototypes or mock-ups, specifications, reports, workbooks, videos,
brochures, a website, a database, hardware, a building, furniture, workshops,
equipment, and so on. The contractor needs to assure that all deliverables
will be done in accordance with the customer’s specifications, building codes,
or industry standards, and so forth, and that they will pass the customer’s
acceptance criteria. The more descriptive and quantitative the contractor can
be regarding the deliverables, the better it will demonstrate its knowledge and
confidence in accomplishing the customer’s project objective.

5.Resources. This discusses the types of expertise and skills that the contractor
will utilize on the project, including any key subcontractors, consultants, or
suppliers. This section provides another opportunity for the contractor to
state any unique or competitive advantages, such as by highlighting the well-
regarded expertise or experience of specific individuals who will be assigned
to the project. Other resources to mention might include the availability of
unique equipment such as high-precision production equipment to manu-
facture components that must meet the customer’s rigorous specifications or
a proprietary environmental testing chamber to perform required acceptance
tests. This portion of the proposal is very important because it provides an
opportunity for the contractor to persuade the customer that the contractor
has the right type of resources available and the project management where-
withal to successfully perform the project, and that an excellent working
relationship will be established with the customer that will be based on
timely and open communication and avoidance of any unpleasant surprises.

6. Schedule. This should include a list of key milestones with their target dates
or cycle time from the start of the project. The more detailed it is, the easier
it will be for the customer to see the well-thought-out plan. Providing a
graphic depiction of the schedule in the form of a network diagram or bar
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chart could increase the customer’s confidence in the contractor’s ability to
manage the project and provide all the deliverables in accordance with the
customer’s requirements.

7.Price. The contractor needs to indicate the bottom line price to perform the
project. It is also important to include a discussion to convince the customer
that the price is fair and reasonable for the work the contractor is proposing
to do. The emphasis should be on the value provided and not on how low, or
“cheap,” the price is. For example, the contractor should describe the unique
things it brings to the project that add value.

Sometimes the contractor may suggest several alternatives or options to
the customer’s basic requirements, and therefore also provide a price for each
option or alternative for the customer to consider. An example may be an
option to increase the structural strength of a building during construction in
order to make it less expensive to add several more floors in the future.

8.Risks. If the contractor has concern about any risks that have a high likeli-
hood of occurrence or a high degree of potential impact, then these risks
should be pointed out to the customer. This will show the customer that the
contractor has experience and a realistic approach to performing the project
and wants to avoid surprises. An example of such a risk is that the location
where the customer wants to build a child care center has a high likelihood
of large rock formations under the top soil, which may prolong the excava-
tion of the foundation, impact drainage, and affect the cost of the project.
Another case may be the customer’s requirement to use its existing software
language in a project to upgrade its information system, which may create a
risk of the system becoming obsolete; this would make the information sys-
tem more expensive to maintain, and it might be more expensive to hire
people with knowledge of the outdated software.

9.Expected benefits. This is an important section of the proposal because the
contractor can pull together information from the preceding sections and
make a case to justify the “value” of its proposal in terms of expected quan-
titative benefits, such as return on investment, payback, cost savings, an
increase in productivity, reduced processing times, faster time-to-market, and
so on. This is an excellent way to conclude the proposal on a positive note,
emphasize the distinguishing features of the contractor’s proposal, and indi-
cate the qualitative and quantitative benefits the customer will obtain if they
select the contractor to perform the project.

The focus of the proposal should be on quality of the content—clear, concise,
and convincing—rather than quantity or number of pages. Many simplified proj-
ect proposals range from 4 to 8 pages, and they are usually less than 20 pages. It
is appropriate to attach appendices for items such as resumes of key people who
will be assigned to the project, backup details for cost estimates, or a list of past-
related projects and associated references.

Proposal Submission and Follow-Up
The customer’s RFP will usually provide instructions regarding the due date by
which proposals must be submitted and the name and contact information of the
person to whom the proposals should be submitted. Some customers want
the contractor to provide an electronic copy and/or several hard copies of the
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proposal because the proposal will be distributed to various individuals within
the customer’s organization for review and evaluation. From the customer’s
point of view, it is easier and less costly to have the contractor make the neces-
sary copies. This is especially true for large projects, where proposals may be sev-
eral hundred pages and may include large drawings or color graphics.
Government agencies are very strict about having proposals submitted on time;
those submitted late will not be accepted—and the contractor’s efforts will have
been wasted. Rather than trust the mail, some contractors hand-deliver proposals
to ensure that they arrive on time. Other contractors have been known to send
two sets of proposals by different express mail services to ensure that at least one
set arrives at its destination on time. Such precautions are usually taken for
multimillion-dollar projects or when thousands of hours have been spent in
pre-RFP marketing and proposal preparation. Customers may request that pro-
posals be submitted only electronically. This approach can save both the cus-
tomer and bidding contractors time and costs associated with printing, mailing,
and distribution.

Contractors must continue to be proactive even after the proposal is submit-
ted. The contractor should call the customer to confirm that the proposal was
received. After several days, the contractor should contact the customer again
and ask whether the customer has any questions or needs clarification of any-
thing in the proposal. Such follow-up needs to be done in a professional manner
in order to make a favorable impression on the customer. If the contractor
appears aggressive rather than responsive, the customer may view the contractor
as an intrusive element trying to influence the proposal evaluation process. A
contractor must always consider whether and how aggressively other competing
contractors are following up with the customer after proposals have been
submitted.

Industrial and, especially, government customers usually do not respond to
attempted follow-up communications from contractors so that no contractor
gains an unfair advantage in influencing the proposal evaluation process. Such
customers will initiate any needed communication. It will usually be in the
form of a list of specific questions that need to be answered or points that need
to be clarified about a particular contractor’s proposal, and it requires a written
response from the contractor by a specific date.

Customer Evaluation of Proposals
Customers evaluate contractors’ proposals in many different ways. Some custo-
mers first look at the prices of the various proposals and select, for example, only
the three lowest-priced proposals for further evaluation. Other customers initially
screen out those proposals with prices above their budget or those whose techni-
cal section does not meet all the requirements stated in the RFP. Other custo-
mers, especially on large projects, create a proposal review team that uses a
scorecard to determine whether each proposal meets all requirements in the
RFP and to rate the proposal against predefined evaluation criteria.

Figure 3.2 illustrates a proposal evaluation scorecard. This scorecard was used
by AJACKS Information Services Company to review contractor proposals sub-
mitted in response to the RFP in Chapter 2 (Figure 2.3). It is an evaluation of a
proposal from Galaxy Market Research, Inc., one of five contractors that submit-
ted proposals to AJACKS. Each person on the customer’s proposal evaluation
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FIGURE 3.2 Proposal Evaluation Scorecard

AJACKS Information Services Company
Proposal Evaluation

Project Title:

Contractor:

Score all criteria on a scale from 1 (low) to 10 (high)

Evaluation Criteria CommentsWeight
A

Score
B

Points
A x B

1. Approach

2. Experience

3.  Price

4. Schedule

 Total       

Advantages of this proposal:

Concerns about this proposal:

 Total       

Technical Information Needs of Manufacturers

Galaxy Market Research Inc.

Shallow description
of methodology

Little experience with
manufacturing firms

Lowest price bid
Supported by details

Schedule is overly
optimistic

100

30

30

30

10

4

3

9

5

120

90

270

50

530

• This is the lowest price proposal received. It appears the salaries of Galaxy's staff 
 are low compared to those of other proposers.

• Galaxy may not fully comprehend the requirements.

• Low salaries in its budget may reflect low levels of experience of the staff 
 Galaxy plans to use.
• Optimistic schedule (3 months) to complete project may indicate Galaxy doesn't 
 fully comprehend the work scope.
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team completes a scorecard for each of the contractor proposals. These score-
cards are then used by the proposal evaluation team to reach a consensus on
which contractor, if any, to select as the winner. The scorecards are not the sole
mechanism for evaluating proposals and selecting the winner. They are usually
used as input to the decision-making process.

Sometimes the technical and management proposals are evaluated first, with-
out consideration of cost. Those proposals with the highest points on the techni-
cal/management review are then evaluated for their costs. The customer weighs
the technical/management merit against the costs to determine which proposal
offers the best value.

Some of the criteria that might be used by customers in evaluating contractor
proposals include the following:

• Compliance with the customer’s statement of work and requirements in the
RFP.

• Contractor’s understanding of the customer’s need or problem.
• Soundness and practicality of the contractor’s proposed approach to solving

the problem.
• Contractor’s experience and success with similar projects.
• The experience of key individuals who will be assigned to work on the

project.
• Management capability, including the contractor’s ability to plan and control

the project to ensure that the work scope is completed within budget and on
schedule.

• Realism of the contractor’s schedule. Is it realistic, considering the resources
the contractor plans to assign to the project? Does it meet the customer’s
schedule as stated in the RFP? How detailed is the schedule?

• Price. Customers may evaluate not only the contractor’s total price for the
project but also the detailed costs in the cost section of the proposal. Custo-
mers are concerned about the reasonableness, realism, and completeness of
the contractor’s costs. Did the contractor use sound cost-estimating meth-
odology? Are the labor hours, classifications, and rates appropriate for the
type of project? Were any items left out? The customer wants to be sure that
a contractor is not “lowballing” the price to win the contract, expecting to
come back to the customer for additional funds if the project overruns its
proposed cost. It is unethical and may be illegal for contractors to inten-
tionally lowball their price.

In some instances, especially when a large number of proposals are received,
the proposal evaluation process will produce a short list of proposals the cus-
tomer considers to be acceptable and of good value. The customer may then
ask each of these contractors to give an oral presentation of its proposal. This
provides a final opportunity for each contractor to convince the customer that
its proposal will provide the best value. The customer may also ask each of
these contractors to submit a best and final offer (BAFO) that is a final price
from each contractor that the customer will consider. This gives the contractor
one last chance to reduce its price and possibly win the contract. However, the
customer usually requires the contractor to provide a written rationale for any
cost reductions to make sure that they are reasonable. The contractor, for
instance, might review the people to be assigned to the project and determine
that for some tasks individuals with lower labor cost rates could be used, or the
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contractor might decide that some travel to meetings could be eliminated by
videoconferencing.

Once the customer has selected the winning contractor, the contractor is
informed that it is the winner, subject to successful negotiation of a contract.

Contracts
Just because the contractor has been selected as the winner does not mean the
contractor can start doing the work. Before the project can proceed, a contract
must be signed between the customer and the contractor. It is a vehicle for estab-
lishing good customer-contractor communications and arriving at a mutual
understanding and clear expectations to ensure project success.

A contract is an agreement between the contractor, who agrees to perform the
project and provide a product or service (deliverables), and the customer, who
agrees to pay the contractor a certain amount in return. The contract must
clearly spell out the deliverables the contractor is expected to provide. For exam-
ple, a contract will state that the project result will meet certain specifications or
that certain documentation will be provided. The contract must also state the
terms by which the customer will make payments to the contractor. There are
basically two types of contracts: fixed-price and cost-reimbursement.

FIXED-PRICE CONTRACTS
In a fixed-price contract, the customer and the contractor agree on a price for
the proposed work. The price remains fixed unless the customer and the contrac-
tor agree on changes. This type of contract provides low risk for the customer
because the customer will not pay more than the fixed price, regardless of how
much the project actually costs the contractor. However, a fixed-price contract is
high risk for the contractor because if the cost of completing the project is more
than originally planned, the contractor will make a lower profit than anticipated
or may even lose money.

A contractor bidding on a fixed-price project must develop accurate and com-
plete cost estimates and include sufficient reserves. However, the contractor
needs to be careful not to overprice the proposed project, or a competing con-
tractor with a lower price may be selected.

Fixed-price contracts are most appropriate for projects that are well defined and
entail little risk. Examples include the construction of a standard model house or
the design and production of a brochure for which the customer has provided
detailed specifications regarding format, content, photos, color, number of
pages, and number of copies.

COST-REIMBURSEMENT CONTRACTS
In a cost-reimbursement contract, the customer agrees to pay the contractor for
all actual costs (labor, materials, and so forth), regardless of amount, plus some
agreed-upon profit. This type of contract is high risk for the customer because
contractor costs can overrun the proposed price—as when a car repair service
provides an estimate for repairing a transmission but presents a final bill that is
higher than the original estimate. In cost-reimbursement contracts, the customer
usually requires that, throughout the project, the contractor regularly compares
actual expenditures with the proposed budget and reforecasts cost at completion,

Reinforce Your Learning

19. A contractor bid-
ding on a fixed-price
contract must develop

and

cost estimates and
include sufficient

.

Chapter 3 Developing Project Proposals 87

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



comparing it with the original proposed price. This allows the customer to take
action if it looks as if the project will overrun the original proposed budget. This
type of contract is low risk for the contractor because all costs will be reimbursed
by the customer. The contractor cannot lose money on this type of contract.
However, if the contractor’s costs do overrun the proposed budget, the contrac-
tor’s reputation will be hurt, in turn reducing the contractor’s chances of winning
contracts in the future.

Cost-reimbursement contracts are most appropriate for projects that involve
risk. Examples include the development of a new robotics device to assist during
surgery or the environmental cleanup of a contaminated site.

CONTRACT TERMS AND CONDITIONS
The following are some miscellaneous terms and conditions that may be
included in project contracts:

1.Misrepresentation of costs. States that it is illegal for the contractor to over-
state the hours or costs expended on the project.

2.Notice of cost overruns or schedule delays. Outlines the circumstances under
which the contractor must notify the customer immediately of any actual or
anticipated cost overruns or schedule delays, submitting in writing both the
reason and a plan for corrective action to get the costs back within budget or
the schedule back on track.

3.Approval of subcontractor. Indicates when the contractor needs to obtain
advance approval from the customer before hiring a subcontractor to per-
form a project task.

4.Customer-furnished equipment or information. Lists the items (such as parts
for conducting tests) that the customer will provide to the contractor
throughout the project and the dates by which the customer will make these
items available. This provision protects the contractor from incurring sched-
ule slippage caused by customer delays in furnishing information, parts, or
other items.

5.Patents. Covers ownership of patents that may result from performing the
project.

6.Disclosure of proprietary information. Prohibits one party from disclosing
confidential information, technologies, or processes utilized by the other
party during the project to anyone else or using it for any purpose other than
work on the project.

7. International considerations. Specifies accommodations that must be made
for customers from other countries. Contracts for projects that are done for a
foreign customer or are conducted in part in a foreign country may require
the contractor to make certain accommodations, such as

• Observing certain holidays or work rules
• Spending a certain percentage of the contract costs for labor or materials

within the customer’s country
• Providing project documentation, such as manuals, specifications, training

materials, and reports, in the customer’s language

8.Termination. States the conditions under which the customer can terminate
the contract, such as nonperformance by the contractor.

Customer
Risk

Fixed price

Cost
reimbursement

Contractor
Risk
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9.Terms of payment. Addresses the basis on which the customer will make
payments to the contractor. Some types of payments are

• Monthly payments, based on actual costs incurred by the contractor
• Equal monthly or quarterly payments, based on the expected overall

duration of the project schedule
• Percentages of the total contract amount, paid when the contractor com-

pletes predefined milestones or when the customer accepts specific
deliverables

• Single payment at completion of the project

In some cases, such as when the contractor needs to purchase a significant
amount of materials and supplies during the early stages of the project, the
customer provides an initial down payment at the start of the contract.

10. Bonus/penalty payments. Some contracts have a bonus clause, whereby the
customer will pay the contractor a bonus if the project is completed ahead of
schedule or exceeds other customer performance requirements. On the other
hand, some contracts include a penalty clause, whereby the customer can
reduce the final payment to the contractor if the project is not completed on
schedule or if performance requirements are not met. Some of these penalties
can be substantial, such as 1 percent of the total contract price for each week
the project extends beyond the required project completion date, up to a
maximum of 10 percent. A 10-week schedule overrun could wipe out the
contractor’s profit and cause a loss.

11. Changes. Covers the procedure for proposing, approving, and implementing
changes to the project scope, schedule, or budget. Changes can be initiated by
the customer or be proposed by the contractor. Some changes may necessi-
tate a change in price (increase or decrease); others may not. All changes
must be documented and approved by the customer before they are incor-
porated into the project. Customers usually want the contractor to provide a
price estimate, along with an indication of the schedule impact, for a pro-
posed change before they will allow the contractor to implement the change.
If a contractor makes changes without the customer’s approval or with only
verbal approval from someone in the customer’s organization who may not
be authorized to give it, the contractor runs the risk of being unable to collect
payment for the work associated with the changes made.

Measuring Proposal Success
Contractors measure the success of their proposal efforts by the number of times
their proposals are selected by customers and/or by the total dollar value of their
proposals that are selected. A measure that is often used is known as the win
ratio, which is the percentage of the number or dollar value of the contractor’s
proposals that result in contractual agreements with customers. The win ratio
can be expressed as the percentage of the number of proposals a contractor
won out of the total number of proposals the contractor submitted to various
customers over a particular time period. An alternative method of determining
the win ratio is to base it on the total dollar value of proposals that the contrac-
tor won as a percentage of the total dollar value of all the proposals the contrac-
tor submitted to various customers during a specific time period. The former
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approach gives equal weight to all proposals, whereas the later approach gives
more weight to proposals with larger dollar amounts. For example, assume that
a contractor submits four different proposals to four different customers in a
particular month, for the amounts of $120,000, $50,000, $250,000, and $80,000;
however, only one of their proposals, the one valued at $250,000, was selected by
a client. The contractor’s win ratio based on the number of proposals submitted
is 0.25 or 25 percent (1 of 4), but their win ratio based on dollar value is
50 percent ($250,000 of $500,000).

Some contractors have a strategy of submitting proposals in response to as
many RFPs as they can with the hope that they will eventually win their fair
share. Their philosophy is that if they do not submit a proposal, then they do
not have any chance to win, but by submitting more proposals, they increase
their chances of winning more contracts. Other contractors are more selective
in submitting proposals; they respond to only those RFPs where they think
they have a better-than-average chance of winning the contract. These contrac-
tors seriously consider the bid/no-bid decision process in responding to RFPs
and submit fewer proposals but attempt to have a high win ratio.

REAL WORLD PROJECT MANAGEMENT

Strategic Thinking and Planning Helps to
Manage Change

ICF International delivers technology solutions and professional services to organiza-
tions globally. About 20 years ago, staff for ICF International worked with U.S. Federal
agencies to develop a cybersecurity service for the U.S. federal government. In order
to meet the cybersecurity needs of the government and the agencies, a strategic plan
was developed to gain macro insights about cyber threats from frontline employees
and clients as well as third-party research. ICF International recognized the wisdom of
the frontline workers and incorporated that knowledge into the proposal and project.

To develop the correct strategy for the project and to embrace the changes that
were occurring related to technological advances, the ICF International staff asked a
series of questions about the market, technology, and expectations. Andy Robinson,
a senior vice president for ICF International in Washington, DC, asked, “Where is my
market going, and what influences will be felt in the near and long terms? How
might technology play a different or larger role in the future? What will my clients
expect in the future? How can I innovate to change the value equation?”

Andy used a variety of resources to research solutions and develop responses to
these questions. Combined with input from the client, a proposal was developed to
create a strong strategy that incorporated the organization’s vision and the changing
landscape related to cybersecurity.

Fortunately for Andy and ICF International, they were paying attention to the
environment in which they were working. Soon federal policies changed related to
contracting methods. Some companies were not as astute and fell victim to the risks
of seeking and winning competitive grants and contracts through federal agencies.

To adjust to the changes in contracting and mitigate the risks, ICF International
partnered with small businesses to serve as a supplier on the small business’ prime
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contract. They also developed an office with the specific goal to acquire government-
wide contracts. Both processes served ICF International well; they were receiving
contracts with other companies were not securing new contracts.

Andy advises proposal developers to ask, “What influences do you see impacting
the organization, and what is their vision for coping with the changing landscape?” Lis-
tening to the responses, incorporating the ideas into the strategy, and making changes
are necessary to adjust to the trends and include the changes in project proposals. Fail-
ure to listen and include the responses could result in an organization experiencing the
same meltdown that was felt by many of ICF International’s competitors.

Based on information from Robinson, A. (2016). The right direction. PM Network,PM Network,PM Network 30(3), 25.

SUMMARY
Interested contractors develop proposals in response to a customer’s RFP. When
the customer decides which contractor to engage to perform the project, an
agreement (contract) is signed by the customer and contractor.

Customers (clients) and partner organizations prefer to work with people they
know and trust. Relationships establish the foundation for successful funding

CRITICAL SUCCESS FACTORS

• Customers and partner organizations prefer to
work with people they know and trust. Rela-
tionships establish the foundation for suc-
cessful funding and contract opportunities.

• Establishing and building trust is key to
developing effective and successful relation-
ships with clients and partners.

• The first impression one makes on a client is
pivotal to developing a continuing and fruitful
relationship.

• Pre-RFP/proposal efforts are crucial to estab-
lishing the foundation for eventually winning a
contract from the customer.

• Do not wait until formal RFP solicitations are
announced by customers before starting to
develop proposals. Rather, develop relation-
ships with potential customers long before
they prepare their RFPs.

• Working closely with a potential customer puts
a contractor in a better position to be selected
as the winning contractor. Learn as much as
possible about the customer’s needs, pro-
blems, and decision-making process during
the pre-RFP/proposal marketing.

• Becoming familiar with the customer’s needs,
requirements, and expectations will help in
preparing a more clearly focused proposal.

• Be realistic about the ability to prepare a quality
proposal and about the probability of winning
the contract. It is not enough just to prepare a
proposal; rather, the proposal must be of
sufficient quality to have a chance of winning.

• A proposal is a selling document, not a
technical report. It should be written in a
simple, concise manner and should use ter-
minology with which the customer is familiar.

• In a proposal, it is important to highlight the
unique factors that differentiate it from com-
petitors’ proposals.

• Proposals must be realistic. Proposals that
promise too much or are overly optimistic may
be unbelievable to customers and may raise
doubt about whether the contractor under-
stands what needs to be done or how to do it.

• When bidding on a fixed-price project, the
contractor must develop accurate and com-
plete cost estimates and include sufficient
reserves.
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and contract opportunities. Relationship building requires being proactive and
engaged. Establishing and building trust is key to developing effective and suc-
cessful relationships with clients and partners. Ethical behavior in dealing with
clients and partners is also imperative for building trust. The first impression
one makes on a client is pivotal to developing a continuing and fruitful relation-
ship. Building effective and successful relationships takes time and work.

Contractors should develop relationships with potential customers long before
customers prepare an RFP. Contractors should maintain frequent contacts with
past and current customers and initiate contacts with potential customers. Dur-
ing these contacts, contractors should help customers identify areas in which the
customers might benefit from the implementation of projects that address needs,
problems, or opportunities. These pre-RFP/proposal efforts are crucial to estab-
lishing the foundation for eventually winning a contract from the customer.

Because the development and preparation of a proposal take time and money,
contractors interested in submitting a proposal in response to an RFP must be real-
istic about the probability of being selected as the winning contractor. Evaluation of
whether to go forward with the preparation of a proposal is sometimes referred to as
the bid/no-bid decision. Some factors that a contractor might consider in making a
bid/no-bid decision are the competition, the risk, its business mission, the ability to
extend its capabilities, its reputation with the customer, the availability of customer
funds, and the availability of resources for the proposal and the project.

It is important to remember that the proposal process is competitive and that the
proposal is a selling document that should be written in a simple, concise manner.
In the proposal, the contractor must highlight the unique factors that differentiate it
from competing contractors. The contractor proposal must also emphasize the ben-
efits to the customer if the customer selects the contractor to perform the project.
The customer will select the contractor that it expects will provide the best value.

Proposals are often organized into three sections: technical, management, and
cost. The objective of the technical section of the contractor proposal is to con-
vince the customer that the contractor understands the need or problem and can
provide the least risky and most beneficial solution. The technical section should
show an understanding of the need, a proposed approach or solution, and the
benefits to the customer. The objective of the management section of the con-
tractor proposal is to convince the customer that the contractor can do the pro-
posed work and achieve the intended results. The management section should
contain a description of major tasks, a list of deliverables, a project schedule, a
description of the organization of the project, a synopsis of related experience,
and a list of any special equipment and facilities the contractor has. The objective
of the cost section of the contractor proposal is to convince the customer that the
contractor’s price for the proposed project is realistic and reasonable. The cost
section usually consists of tabulations of the contractor’s estimated costs of
such elements as labor, materials, equipment, facilities, subcontractors and con-
sultants, travel, documentation, overhead, escalation, reserve, and a profit.

When contractors prepare proposals, they are generally competing with other
contractors to win a contract. Therefore, they must consider the reliability of the
cost estimates, the risk, the value of the project to the contractor, the customer’s
budget, and the competition when determining the price for the proposed project.

Many projects that are small or not complex may not require an extensive
proposal. In other cases, contractors may even submit an unsolicited proposal
prior to the customer preparing an RFP. In both of these situations, a simplified
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or basic proposal may be appropriate and sufficient. Such a proposal should
include the following elements: statement of the customer’s need, assumptions,
project scope, deliverables, resources, schedule, price, risks, and expected benefits.
The focus of the proposal should be on quality of the content—clear, concise,
and convincing—rather than quantity or number of pages.

Customers evaluate contractors’ proposals in many different ways. Sometimes
the technical and management proposals are evaluated first, without consider-
ation of cost. Those proposals with the highest points on the technical/manage-
ment review are then evaluated for their costs. The customer weighs the
technical/management merit against the costs to determine which proposal offers
the best value. Some of the criteria that might be used by customers in evaluating
contractor proposals include compliance with the customer’s statement of work,
the contractor’s understanding of the customer’s need or problem, the soundness
and practicality of the contractor’s proposed solution to the project, the contrac-
tor’s experience and success with similar projects, the experience of key indivi-
duals who will be assigned to work on the project, the contractor’s ability to plan
and control the project, the realism of the contractor’s schedule, and the price.

Once the customer has selected the winning contractor, the contractor is
informed that it is the winner, subject to successful negotiation of a contract.
A contract is an agreement between the contractor, who agrees to perform the
project and to provide a product or service (deliverables), and the customer, who
agrees to pay the contractor a certain amount in return.

There are basically two types of contracts: fixed-price and cost-
reimbursement. In a fixed-price contract, the customer and the contractor agree
on a price for the proposed work. The price remains fixed unless the customer
and the contractor agree on changes. This type of contract provides low risk for
the customer and high risk for the contractor. In a cost-reimbursement contract,
the customer agrees to pay the contractor for all actual costs (labor, materials,
and so forth), regardless of amount, plus some agreed-upon profit. This type of
contract provides low risk for the contractor and high risk for the customer,
because contractor costs can overrun the proposed price.

A contract may include miscellaneous terms and conditions covering misrepre-
sentation of costs, notice of cost overruns or schedule delays, approvals for any
subcontractors, customer-furnished equipment or information, patent ownership,
disclosure of proprietary information, international considerations, termination,
terms of payment, bonuses or penalties, and procedures for making changes.

Contractors measure the success of their proposal efforts by the number of times
their proposals are selected by customers and/or by the total dollar value of their
proposals that are selected. A measure that is often used is known as the win ratio.

QUESTIONS
1. Describe why building relationships with customers and partners is impor-

tant. How is this accomplished?
2. Describe what is meant by pre-RFP/proposal marketing. Why should con-

tractors do it?
3. Discuss why contractors must make bid/no-bid decisions and the factors

involved in making these decisions. Give an example of when a contractor
should bid and when a contractor should not bid.
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4. Define proposal and describe the purpose of a proposal. In addition, list the
three major sections of a proposal and the purpose and elements of each.

5. What factors must be considered when a contractor develops the proposal
price? Why is this not an easy task?

6. Should a contractor try to contact a customer after a proposal has been
submitted? Why or why not?

7. How do customers evaluate proposals? What factors might they consider?
8. Should the lowest-priced proposal always be selected as the winner? Why or

why not? Give examples.
9. Describe two different types of contracts, when each should be used, and the

risks associated with each.
10. Give examples of some miscellaneous provisions that might be found in a

contract.
11. Describe two methods for measuring the effectiveness of your proposal efforts.
12. Develop a complete proposal in response to the RFP you created for ques-

tion 13 at the end of Chapter 2.

INTERNET EXERCISES
For the website addresses of the organizations mentioned in these exercises, go to
“Internet Exercises” at the book’s companion website at www.cengagebrain.com.
It is suggested that you save this website in your “Favorites” list for easy access in
the future.

To answer the following questions, perform a Web search for sample propo-
sals, using your favorite search engine.
1. Based on the results of your search, find a sample proposal that has been

posted on the Web. What company or organization developed the proposal,
and what objective was it trying to accomplish?

2. Evaluate the effectiveness of this proposal based on information you have
studied in this chapter. Discuss the strengths and weaknesses of the proposal.
Are there any items missing from the proposal that should have been
included?

3. Based on what you have learned in this chapter, download the proposal and
revise it. Highlight the areas you revised. What makes your revised proposal
better than the original?

4. Locate a website that provides suggestions for developing effective proposals.
Compare and contrast this information with what was presented in the
chapter.

5. Explore and describe at least three software packages that can help you write
effective proposals. What features do these packages provide? Download a
demo copy of at least one, if possible.

CASE STUDY 1 Medical Information Systems
Maggie Pressman, Paul Goldberg, and Steve Youngblood are equal partners in
their own consulting business, which specializes in designing and installing
computer-based information systems for physicians. These systems usually
include patient records, prescriptions, billings, and medical insurance processing.
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In some cases, the physician customers have a manual system and want to com-
puterize it; in other situations, they have an existing computer system that needs
to be upgraded and enhanced.

In most cases, the consulting firm purchases the necessary hardware as well as
some packaged software. They add some of their own customized software to
meet the specific requirements of the physician, and they install the complete,
integrated system. They also provide training for the employees in the physi-
cian’s office. The cost of most of these projects ranges from $10,000 to $40,000,
depending on the amount of hardware needed. Most physicians are willing to
spend such amounts rather than hire an additional office person to keep up
with the ever-increasing paperwork.

Dr. Houser, one of the physicians for whom Paul had done a project in the
past, left her private practice to join a large regional medical practice. This orga-
nization has six offices throughout the region, with an average of eight physi-
cians in each office. Two of the offices also include a pharmacy. The
organization employs a total of 200 people. Dr. Houser contacted Paul and
asked if his consulting firm would be interested in submitting a proposal to
upgrade the information system for the entire regional medical practice. The
project will include integrating the six offices and two pharmacies into one sys-
tem; the physicians will eventually hire an information systems person to oversee
the operation of the system. Presently, each office has its own system.

Paul learns from Dr. Houser that some of the other physicians have patients
who work for large consulting firms that they think could also do the job. She
says that a team of representatives from the six offices and two pharmacies, with
the help of the organization’s purchasing manager, has prepared a request for
proposal. The proposals are due in two weeks. The RFP was issued two weeks
ago to the larger consulting firms, which are already working on their proposals.
The purchasing manager was not familiar with Paul’s consulting firm, and that is
why he did not receive a copy of the RFP.

Dr. Houser tells Paul that she is sorry she cannot talk to him more about this,
but she has not been involved like some of the other physicians, who discussed
ideas with their patients who work at the larger consulting firms before the RFP
was issued. Dr. Houser says that she will have the purchasing manager send Paul
the RFP if he is interested and will be able to submit a proposal within two weeks.

“Sure,” Paul says. “I’ll drive over this afternoon and pick it up!” He asks if she
knows how much money the medical practice has allocated for the project, but
she does not. Paul picks up the RFP and makes copies for Maggie and Steve.
Paul is enthusiastic about the opportunity when he meets with them. “If we do
this project, it will propel us into a whole new business arena,” Paul tells them.
“This is the big break we’ve been waiting for!” he shouts.

Maggie moans, “This couldn’t have come at a worse time. I’m working on
three projects for other physicians, and they’re all hounding me to finish up. In
fact, one of them is not very satisfied. He said that if I don’t finish his project in
two weeks, he doesn’t want it and won’t recommend us to other physicians. I’m
working 16 hours a day to keep up. I’m just overcommitted. I agree with you,
Paul, it is a great opportunity, but I’m afraid I won’t be able to spend any time
helping with the proposal.”

Steve wonders out loud, “Preparing the proposal is one thing, but can we do
the project? I think we have the expertise among the three of us to do such a
project, but this is a really big one, and we have other customers, too.”
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Paul replies, “We can hire more people. I have a few friends who would prob-
ably want some part-time work. We can do it! If we don’t go after projects like
this, we’ll always be a small firm, each of us working 12-hour days for peanuts.
And these small jobs for individual offices aren’t going to last forever. Someday
they’ll all be computerized, and we’ll be out of business. What do we have to lose
by submitting a proposal? We can’t win if we don’t submit one!”

CASE QUESTIONS
1. Why did this team not receive the RFP at the same time the larger consult-

ing firms did?
2. Why is this team being considered as a candidate to submit a proposal?
3. Develop a bid/no bid checklist to help determine if they should submit a

proposal.
4. What should Maggie, Paul, and Steve do? In explaining your answer, address

the concerns of each of the three team members.

GROUP ACTIVITY
Divide the course participants into teams of three or four to discuss the case and
decide whether the consulting firm should submit a proposal. Each team must
provide reasons for its decision. Have each team choose a spokesperson to pres-
ent its decision and reasons for that decision to the entire class.

CASE STUDY 2 New Manufacturing Facility in China
At its January 15 meeting, the board of directors of Omega Consolidated Indus-
tries made a decision to build a new manufacturing facility in China and
approved funding up to $180 million for construction and start-up activities. It
wants the new facility completed within two years from the date that a contrac-
tor is selected to design and build the facility. Omega is a worldwide corporation
with its headquarters in London.

The board asked I. M. Uno, Omega’s president, to assign a team to develop a
request for proposal (RFP) and solicit proposals from contractors to design and
build the facility, including installation of all production equipment, offices, and
an integrated information system. The team would also be responsible for moni-
toring the performance of the selected contractor to ensure the contractor fulfills
all contractual requirements and performance specifications.

Ms. Uno selected four members of her management team:

• Alysha Robinson, who will be the plant manager of the new facility
• Jim Stewart, Chief Financial Officer
• Olga Frederick, Vice President of Engineering
• Willie Hackett, Procurement Manager

The team chose Alysha as their team leader. By April 30, they developed a
comprehensive RFP that included:

• A statement of work describing the major tasks that the contractor must
complete, as well as the performance specifications for the production
capacity of the facility
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• A requirement that the contractor complete the project within 24 months
after a contract is signed

• Criteria by which the team would evaluate proposals:

Related experience 30 points

Cost 30 points

Schedule 30 points

Innovative design 30 points

• That the contract would be a fixed-price contract

The RFP did not state how much funding Omega had available for the project.
On May 15, the team announced the RFP in various trade publications and

websites and required that interested contractors submit a proposal no later
than June 30.

On June 30, the Omega team received three proposals:
1. J&J, Inc., an American firm, submitted a proposal for $150 million. However,

the proposal stated that they would require 30 months to complete the
project.

2. ROBETH Construction Company of Ireland submitted a proposal for $175
million. They had built several other facilities for Omega in the past, and its
officers felt they had a good relationship with Ms. Uno, Jim Stewart, and
Olga Frederick’s predecessor, who recently left Omega to become president
of one of Omega’s competitors, which is also considering building a facility
in China.

3. Kangaroo Architects and Engineers of Australia submitted a proposal for
$200 million. Although Kangaroo has never done a project for Omega, they
are one of the largest contractors in the world, have designed and built many
and various types of facilities, and have a great reputation for innovative
concepts, such as “green” environmentally friendly designs, and for building
award-winning showcase facilities. They had built facilities for several of
Omega’s competitors.

The team was disappointed that they received only three proposals; they had
expected at least eight.

On July 5, a fourth proposal was received from Asia General Contractors, a
company based in China. The proposal was for $160 million. They had built
many facilities in China for other global corporations and stated that they have
good knowledge of many credible trade subcontractors in China that would be
needed to build the facility. The proposal also stated that they could complete the
project in 20 months.

The team scheduled a meeting for July 15 to discuss the proposals and, as a
team, to score each of the proposals with respect to the evaluation criteria. That
provided the team members with two weeks to individually read the proposals
and develop their individual comments about each proposal, but they agreed
not to individually score the proposals prior to the July 15 meeting.

At the July 15 meeting, Alysha opened the meeting and stated, “I like the pro-
posal from Kangaroo because it would provide a showcase state-of-the-art facility.”

Jim interrupted her, saying, “Their proposal is for more than the board has
allocated for this project, I don’t think we should consider them any further. In
my mind, they are out.”
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Alysha responded, “Even though it would require some additional funding
beyond what the board originally approved, I feel confident that I can persuade
I. M. and the board to approve the additional amount required.”

Jim said, “I like the proposal from ROBETH. We have worked with them in
the past during my 30 years here at Omega, and their proposal cost is just about
what the board has allocated. I know a lot of the people at ROBETH.”

Olga mentioned, “I have only been here at Omega for less than a year, but I
took it upon myself to review the final reports of the previous projects that
ROBETH did for Omega and found that ROBETH missed their proposed sche-
dules on most of the projects or that some of the production systems never met
all the performance specifications.” She continued, “I am also concerned about
ROBETH’s continuing relationship with my predecessor who is now president at
one of our major competitors and the potential conflict of interest if they would
also be the contractor selected by our competitor to build the plant they are con-
sidering in China. They might use some of our proprietary processes in their
design for our competitor’s facility. I think it would be too risky to use them.”

She continued, “I think the proposal from Asia General Contractors should be
seriously considered, even though it arrived a few days after the required due date.”

Willie spoke up. “I strongly disagree. It would be unfair to the other three
contractors.”

Olga replied, “I think it is our job to select the contractor that will provide the
best value and not be concerned about some silly rules about being a few days late;
who cares? Besides, they state that they can complete the project in 20 months,
which means we will get the facility fully operational sooner than with any of the
other contractors. And that means more products out the door sooner, more rev-
enues and cash flow earlier, and a better return on our investment.”

After everyone’s initial comments, Alysha stated, “Okay, I guess we have to
score these four proposals against the evaluation criteria.”

Jim interrupted, “You mean three proposals.”
Olga spoke up loudly, “I think she said the four proposals, not three. Let’s not

get bogged down in bureaucratic games; we have an important decision to make.”
I. M. Uno is expecting the team to recommend a contractor to her by July 31

so that she can review it and present it to the board of directors at their August
15 meeting.

CASE QUESTIONS
1. Is there anything the team should have done when they received only three

proposals by June 30?
2. Should the team consider the proposal from Asia General Contractors? Why

or why not?
3. After sharing their individual comments at the start of the July 15 meeting,

how should the team proceed with the rest of the meeting and any follow-up?
4. How could the selection process have been improved? Is there anything the

board, I. M. Uno, Alysha, or the team could have done differently?

GROUP ACTIVITY
Divide the course participants into teams of three or four to discuss this case and
decide which contractor should be selected to design and build the new
manufacturing facility in China. Each team must provide reasons for its decision.
Have each team select a spokesperson to present its decision and reasons for that
decision to the entire class.
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2
Planning, Performing, and
Controlling the Project

Concepts in the chapters in this part of the book support the following Project Management Knowledge
Areas of A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK Guide):

Project Integration Management (Chapters 4, 5, 7, and 9)

Project Scope Management (Chapter 4)

Project Quality Management (Chapter 4)

Project Resource Management (Chapters 4, 5, and 6)

Project Schedule Management (Chapters 4, 5, and 6)

Project Cost Management (Chapter 7)

Project Risk Management (Chapter 8)

Project Procurement Management (Chapter 9)

The chapters in Part 2 address techniques and tools for planning, performing, and controlling a project in order
to accomplish the project objective successfully. The project objective establishes what is to be accomplished.
Planning determines exactly what needs to be done, how it will get done, who will do it, how long it will take,
how much it will cost, and what the risks are. Taking the time to develop a well-thought-out plan is critical to
the successful accomplishment of the project objective. Developing a detailed plan includes (1) defining the
project scope and deliverables, (2) defining the specific activities needed to perform the project and assigning
responsibility, (3) determining the sequence in which those activities must be accomplished, (4) estimating the
resources that will be required and duration for each activity, (5) developing the project schedule, (6) estimating
costs and determining the project budget, and (7) identifying, assessing, and monitoring risks and developing acosts and determining the project budget, and (7) identifying, assessing, and monitoring risks and developing acosts and determining the project budget, and (7) identif
risk response plan. Many projects have overrun their budgets, missed their completion dates, or only partially
met their technical specifications or quality standards because no viable plan was created before the project
was started. To avoid this, you must plan the work and then work the plan.

In the initiating phase, the project charter or request for proposal establishes the framework for the project.
During the planning phase, the detailed baseline plan for performing the project is developed. At the beginning of
the project, it is not always possible to define all the details for planning purposes, especially for projects with
long durations. It is easier to define the details for near-term efforts, and as the project progresses, the project
team or contractor can progressively elaborate the plan as more information is known or becomes clear.

It is important that the people who will be involved in performing the work are also involved in planning
the work. They are usually the most knowledgeable about what detailed activities need to be done and how
long each should take. By participating in the planning of the work, individuals will become committed to
accomplishing it according to the plan and within the schedule and budget. Participation builds commitment.

Once a baseline plan has been established, it must be executed. In the performing phase, work tasks
are carried out to produce all the project deliverables and to accomplish the project objective. It involves
performing the work according to the plan and controlling the work so that the project scope is accom-
plished on schedule and within budget. While the project work is being performed, it is necessary to
monitor progress to ensure that everything is going according to the plan. This involves measuring actual
progress and comparing it to planned progress. If, at any time, the project is not proceeding according to
plan, corrective action must be taken and replanning must be done. The key to effective project control is
measuring actual progress and comparing it to the planned progress on a timely and regular basis and
taking any needed corrective action immediately.
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Chapter 4
Defining Scope, Quality, Responsibility, and Activity Sequence
Discusses the project scope document, quality, defining what activities need to be done,
will be responsible for them, and in what sequence they will be performed.

Chapter 5
Developing the Schedule
Deals with estimating the resources and durations for all activities and developing a
detailed project schedule that determines when each activity should start and finish.
Also discusses monitoring and controlling the progress of the project, replanning, and
updating the project schedule.

Chapter 6
Resource Utilization
Explains the incorporation of resource requirements and constraints into the project plan
and schedule.

Chapter 7
Determining Costs, Budget, and Earned Value
Includes estimating project costs, developing a project budget, determining the earned
value of the work completed, analyzing project cost performance, and forecasting total
costs at project completion.

Chapter 8
Managing Risk
Covers identifying, assessing, and monitoring risks, as well as developing response
plans.

Chapter 9
Closing the Project
Discusses what actions should be taken during the final phase of the project life cycle.
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4
Defining Scope, Quality,
Responsibility, and Activity
Sequence

Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK Guide):

Project Integration Management
Project Scope Management
Project Quality Management
Project Resource Management
Project Schedule Management

Establish Project
Objective

Define Project Scope

Plan for Quality

Create Work Break-
down Structure

Assign Responsibility

Define Activities

Sequence Activities
Network Principles
Create Network
Diagram

Planning for Informa-
tion Systems
Development
An Information System
Example: Internet
Applications
Development for
ABC Office Designs

Project Management
Information Systems

Summary

Questions

Internet Exercises

Case Study 1 A Not-
for-Profit Medical
Research Center
Case Questions
Group Activity

Case Study 2 The
Wedding
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REAL WORLD PROJECT MANAGEMENT

Project Scopes for Weather Variability
Risk Mitigation

In 1954, Hurricane Hazel caused over US$1 billion in damage in Canada. In 2012,
27 million gallons of water from the storm surges as a result of Hurricane Sandy
flooded the subway lines in New York, New York, USA. The United Nations Office
for Disaster Risk Reduction estimated that between 2006 and 2016 damage due to
weather-related disasters was valued to be US$1 trillion, including over 900
weather-related events in 2014 that caused US$100 billion of damage globally. The
National Oceanic and Atmospheric Administration estimated a cost of US$1 billion
caused by drought conditions in 2015 in western United States.

Disasters have occurred in the forms of storms, floods, and droughts as a result
of changes in weather patterns and the variability in the water cycle. Bhutan has
experienced flooding and Pakistan has experienced long periods of storms that
cause flooding and long periods of drought. What were extreme events that
occurred every 100 years are now projected to occur twice as often.

Project managers worldwide are considering weather variability when determin-
ing the scope of projects. Andrew Losos, transport specialist at the World Bank, com-
mented that project managers need to incorporate a wider range of conditions
within their project plans, “For instance, where a project to construct a highway
might typically design its structures to withstand a 100-year statistical flood, project
managers might need to prepare for even greater variability.”

Floods and droughts have caused much financial hardship in Pakistan due to the
dependence on agricultural products that have been devastated. The Pakistani govern-
ment has developed educational programs to teach people how to install water harvest-
ing tanks on rooftops and parking lots to collect rainwater and runoff. Pakistan’s new
construction plans require the inclusion of the tanks as a means to store water. Collected
rain water can be used to water gardens or other daily water-use tasks. Ghulam Martaza,
drainage engineer, Mouchel Middle East, Riyadh, Saudi Arabia, stated, “Projects are
needed to store water and also control floodwaters, but these projects are very long and
take time, more than 10 or 15 years. They are in the initial stages. To restore the water
source at the basin level, I think the most important thing is getting the community
involved. Most communities are not educated, so the loss of water is very high.”

In other areas of the world, projects are being planned and implemented to miti-
gate the risks of weather variability. The World Bank has spent over US$30.3 billion
from 2010 through 2015 on 330 transportation projects in developing countries. Each
of these projects by the World Bank and projects by developed countries is prioritiz-
ing project options based upon risks and data analysis. Some projects are a revitali-
zation of aging infrastructure. Others are new construction.

A major flood protection and revitalization project is planned for the lower Don
River in southern Ontario, Canada. A multi-outlet valley system with new channels

Case Questions
Group Activity

Bibliography

Appendix Microsoft
Project
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and modifications to existing infrastructure is expected to control the flow of water
by inflating a weir to divert water into the hardened dockwalls in the channel and
away from the three natural valley outlets. The project scope and sequence includes
adaptive management techniques to allow for modifications to the project under
changing circumstances.

The expansion of the Yolo Bypass in the Sacramento River Basin, California, USA,
is a flood control system that integrates levees, weirs, and a natural bypass. Determi-
nation of the scope of the work for the project was informed by gathering informa-
tion from stakeholders and past projects’ lessons learned. Darren Suen, PMP, chief
of FloodSafe information and advocacy, California Department of Water Resources,
Sacramento, California, USA, stated, “Project managers also must be ready to
course-correct when the assumptions that informed their requirements are proven
wrong.” During planning of the project’s objectives, Suen uses a communication
policy with stakeholders that helps to build trust by communicating early and often.
“There are perceived impacts to the ecosystem and recreation and farmland,” com-
mented Suen. “When you’re proposing to change an environment that people live in
every day, you have to be transparent in your decision-making. Clear and consistent
communication establishes trust in the expertise of the organization.”

The European Commission’s joint Research Center scientists project that extreme
river floods are twice as likely to occur in Europe over the next 30 years. Latin Amer-
ica and the Caribbean expect to spend between 1.5 percent and 5 percent of their
gross domestic product on weather-related projects by 2050. Southeast Asia is pro-
jected to experience annual floods with significant effects on its economic condi-
tions. Many projects are expected to be planned to help mitigate these expected
weather-related risks. Each will need to have a defined scope, quality management
plan, responsibility matrix, and activity sequence.

Based on information from Applebaum, M. (2016). Weather the storm. PM Network,PM Network,PM Network 30(4), 62–67.

This chapter discusses the project scope document, quality, how to define what activities
need to be done, who will be responsible for them, and in what sequence they will be
performed. It describes techniques and tools used to plan the work and activities that
need to be performed in order to accomplish the project objective successfully. The
project scope defines what work needs to be done and what deliverables need to be
produced. Then, specific activities are defined and arranged in a sequence of dependent
relationships to determine how the work will be performed. You will become familiar with

• Clearly defining the project objective
• Preparing a project scope document
• Understanding the importance of planning for quality
• Creating a work breakdown structure
• Assigning responsibility for work items
• Defining specific activities
• Creating a network diagram
• Utilizing a project management methodology called the systems development life

cycle for information systems development projects
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LEARNING
OUTCOMES

After studying this
chapter, the learner
should be able to:

• Establish a clear project
objective

• Prepare a project scope
document

• Discuss the importance
and elements of a proj-
ect quality plan

• Develop a work break-
down structure

• Prepare a responsibility
assignment matrix

• Describe how to define
specific activities

• Create a network diagram

Establish Project Objective
The planning process is based on the project objective, which establishes what is
to be accomplished. Often the project objective is stated in the project charter or
request for proposal (RFP). The objective is the tangible end product that the
project team or contractor must produce and deliver in order for the sponsor
or customer to achieve the expected benefits from implementing the project.
The project objective is usually defined in terms of the end product or deliver-
able, schedule, and budget. It requires completing the project work scope and
producing all the deliverables by a certain time and within budget. It should
also include the expected benefits that will result from implementing the project
and define the success of the project. The project objective must be clearly
defined and agreed upon by the sponsor or customer and the project team or
contractor that will perform the project. The project objective must be clear,
attainable, specific, and measurable. The project objective should include the fol-
lowing elements:

• Expected benefits that will result from implementation of the project and
define success. This element establishes why the project is being done. It may
include verbs, such as to increase, expand, reduce, save, establish, and so on.
This element should also include a quantified measure if appropriate, such as
a percent, dollar amount, or absolute number. Examples include: to increase
sales volume by 5,000 units annually, to expand customer base in European
markets by 60 percent, to reduce the number of patients that contract post-
surgical infections by 50 percent, to double the number of donors, or to
reduce annual overhead costs by $150,000.

• Primary project end product or deliverable, such as a mobile app shopping
capability, a nationwide marketing campaign, a dormitory complex, or a
noninvasive medical monitoring device.

• Date by which the project is required to be completed, such as by June 30,
2018, or in 18 months.

• Budget within which the project must be completed.

Some examples of project objectives are:

• To increase emergency room capacity by 20 percent and reduce average
patient waiting time by 50 percent through a reconfiguration, and process
improvement project to be completed in 12 months and within a budget
of $400,000.

Reinforce Your Learning
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• To reduce outstanding accounts payable by $20 million by implementing a
new billing, collection, and receiving system by May 31 with a budget not to
exceed $220,000.

• To raise $40,000 for hunger relief by organizing a community festival for the
last weekend in September within a budget of $3,000.

• To double annual sales revenue by creating an online shopping and fulfill-
ment capability by April 30 with a budget not to exceed $40,000.

• To expand market share by 3 percent by introducing a new portable food
preparation appliance within 10 months with a budget of $2 million.

• To increase August sales revenue by 10 percent above that of last August by
producing and distributing a back-to-school catalog by July 15 with a budget
not to exceed $40,000.

• To meet new environmental regulatory requirements by installing a new
filtration system within 15 months and with a budget of $3.2 million.

• To obtain information about consumer preferences by conducting a
consumer market study to be completed in 26 weeks with a budget
of $40,000.

A project objective such as “complete the house” is too ambiguous because the
customer and the contractor may have different views of what is meant by
“complete.” A better objective is to “complete the house by May 31 in accor-
dance with the floor plans and specifications dated October 15 and within a bud-
get of $200,000.” The specifications and floor plans provide the details as to the
scope of the work that the contractor agreed to perform. Therefore, no argu-
ments should arise about whether the landscaping and carpeting were to be
included or about the size of the entrance door, the color of paint in the bed-
rooms, or the style of lighting fixtures. All of these should have been spelled
out in the specifications.

The project objective should be clear and concise at the beginning of the proj-
ect. However, there can be situations where the project objective needs to be
modified as the project proceeds because of extenuating circumstances or new
information. The project manager and the customer must agree on all changes
to the project objective. Any such changes might affect the remaining work
scope, deliverables, completion date, and final cost.

Define Project Scope
The project scope defines what needs to be done. It is all the work that must be
done to produce all the project deliverables, satisfy the sponsor or customer that
all the work and deliverables meet the requirements and acceptance criteria, and
accomplish the project objective. The project charter or RFP establishes the
framework for further elaboration of the project scope.

The project team or contractor prepares a project scope document that
includes many of the items contained in the project charter, RFP, or contractor’s
proposal, but in much greater detail. The document is valuable for establishing a
common understanding among project stakeholders regarding the scope of the
project.

The project scope document usually contains the following sections:

1.Customer requirements define the functional, operational, and performance
specifications or capabilities that must be met for the project’s end product

Reinforce Your Learning
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and other project deliverables. The requirements can include specifications
regarding size, color, weight, or performance parameters, such as speed,
uptime, throughput, processing time, or operating temperature range, that
the project result must satisfy. Some of a customer’s requirements for a new
house might include five bedrooms, a two-car attached garage, a fireplace,
and a geothermal system. One of the requirements for a commercial security
system might be eight hours of battery backup power in case of an outage of
the primary power source.

In many cases, the customer states high-level requirements in the project
charter or RFP, but the project team or the contractor may need to collect
more information from the customer or end users to further refine the
requirements. This information can be obtained or collected using inter-
views, surveys, or focus groups. It is typical in process improvement pro-
jects or information systems projects to obtain input for requirements from
the end users who are most familiar with and knowledgeable about the
existing process or system and may have specific requirements or sugges-
tions for improving the process or enhancing the current system. These
requirements could include items such as consolidation of documents, data
elements to include or exclude from databases, formats or contents of
reports, or human factors such as the design or location of workstations.
For product development projects, such as a new food product or vehicle,
focus groups are often used to help determine customer preferences and
requirements.

This requirements section should also include or reference applicable
technical specifications, standards, and codes that must be used and met
regarding quality and performance of the project work and deliverables. As
an example, for a project to construct a child care center, the requirements
might state that the design must meet government specifications for certain
physical parameters (square feet of space per child, number of restrooms,
and so forth), and also must meet local building codes (use of fire retardant
materials for interior walls, floor height for electric outlets, and so forth). Or
if an internal project team is developing a new website for a company that
was acquired by a parent corporation, they may be required to design the
website in accordance with the corporation’s technical specifications for
websites to assure consistency, compatibility, and integration with the parent
corporation’s other websites.

It is important to document the detailed requirements in the project scope
document in order to establish a clear understanding with the sponsor or
customer.

2. Statement of Work (SOW) defines the major tasks that will need to be per-
formed to accomplish the work that needs to be done and produce all the
project deliverables. The SOW defines what the project team or contractor
will do. If something is not included in the SOW, then it should be assumed
that it will not be done or provided. Having the contractor or project team
review the SOW with the sponsor or customer provides an opportunity to
make sure everything that the customer expects is included. For example, if
training users how to operate or maintain a new system was not stated in the
project charter or RFP, or was ambiguous, then including it in the SOW
provides an opportunity to clarify or determine if the contactor should or
should not provide training. Similarly, if landscaping was not stated in the
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homeowner’s requirements and therefore not included in the contractor’s
SOW, it will not be provided, even though the homeowner may assume that
it will be included. The SOW section of the project scope document is where
the contractor or project team can state and clarify exactly what is included
in the work scope and provide an opportunity to reconsider items that are
not stated but that the customer may have forgotten to include in her
requirements or RFP.

For a project of designing, building, and installing a specialized automated
high-speed packaging machine in the customer’s factory, the SOW might
include the following major work tasks:

a. Develop preliminary and detailed designs, including preparation of speci-
fications, drawings, flowcharts, and a list of materials.

b. Prepare plans for testing of the components, subsystems, and system by
the contractor, before shipping the equipment to the customer’s plant and
after it has been installed at the customer’s plant, to ensure that the
equipment meets the customer’s acceptance criteria. The customer may
want to review and approve the test plans before the start of testing.

c. Conduct design review meetings, both internally and with the customer.
Based on these design review meetings, the customer may initiate or
approve changes to the original plan. These changes could have an impact
on the scope, schedule, and price. The customer may need to amend the
contract, and the contractor may have to do some replanning of the
project to incorporate any changes and establish a new baseline plan for
the remainder of the project work.

d. Order materials and parts.
e. Fabricate components and parts.
f. Develop and test software.
g. Assemble and test hardware, including testing components, assembling

components into subassemblies, testing subassemblies, assembling subas-
semblies into the system, and testing the entire hardware system.

h. Integrate hardware and software and test the system. The customer may
want to witness and document the test results to ensure that they meet
the customer’s specifications.

i. Prepare installation requirements, such as floor plans and utility require-
ments (electrical, plumbing, and so forth), and identify which items the
customer will be responsible for during installation.

j. Develop training materials (workbooks, videos, computer simulations) to
train the customer to operate and maintain the new equipment.

k. Ship the equipment to the customer’s factory and install it.
l. Conduct training for the customer’s employees who will operate and

maintain the new equipment.
m.Conduct final acceptance tests to demonstrate that the equipment meets

the customer’s specified requirements and acceptance criteria.

For a project to put on a community festival, the major work elements might
include the following:

a. Prepare promotions—newspaper advertisements, posters, tickets, and so
forth.

b. Solicit volunteers.
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c. Organize games, including constructing booths and acquiring prizes.
d. Contract for amusement rides and obtain the necessary permits.
e. Obtain performers to entertain and workers to construct the grandstand

stage.
f. Arrange for food, including making or purchasing the food and building

concession stands.
g. Organize all the support services, such as parking, cleanup, security, and

restroom and first-aid facilities.

3.Deliverables are the products or outputs that the project team or contractor
will produce and provide to the customer during and at the completion of
the performance of the project. Although major or key deliverables may be
stated in the project charter or RFP, they need to be expanded in greater
detail in the project scope document. A detailed description of each deliver-
able should be stated to provide a basis for agreement between the project
team/contractor and the customer of exactly what will be provided. This will
help to manage stakeholder expectations. It would be embarrassing if a
customer is expecting the contractor to provide a concept of a new office
building as a three-dimensional physical model, but the contractor provides a
pencil sketch on paper. Not only would the customer not accept the sketch,
but the contractor would also have to spend additional time and money to
construct the three-dimensional model, and would probably delay the
project schedule. It would also be a setback to developing a good working
relationship with the customer.

4.Acceptance criteria for all project deliverables must be described in greater
detail than what is stated in the project charter or RFP. For each deliver-
able, the quantitative measures or references to specifications, standards,
or codes that will be used should be stated, as the criteria will be the basis
for the customer agreeing that a deliverable is acceptable. The inclusion of
specifications or standards will help assure quality of the deliverable. In
some cases, the acceptance criteria may need to describe certain inspec-
tion techniques (such as sampling), testing procedures (length of testing
period, use of external laboratory), or specific testing equipment or facili-
ties that must be used (calibrated to industry standards, environmental
chamber). A clear description of the acceptance criteria with quantitative
measures will help to avoid misunderstandings. For example, if the
acceptance criteria for testing a prototype of a new product are not clear
and only state that the prototype must be tested for a sufficient period of
time without failing, the development team may test the prototype for
2 days and expect the sponsor to approve and accept the prototype design
and specifications; however, the sponsor may have expected the test
period to be 10 days. In this case, the acceptance criteria should have
stated that the prototype must be tested to show that it operates continu-
ously over a 10-day period without failing, rather than merely stating “for
a sufficient period of time.”

For some projects, the terms of payment may be tied to the customer’s
acceptance of certain deliverables, such as 20 percent of the total project
amount is paid to the contractor upon customer approval and acceptance of
the detail design specifications for the customer relationship management
system.
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Clear, unambiguous acceptance criteria for all deliverables are important
because they are the basis for validating that the project scope has been
completed in accordance with the customer’s requirements and expectations.

5.Work Breakdown Structure (WBS). The major work tasks defined in the
SOW section along with the detailed list of deliverables provide the basis for
creating a WBS, which is a hierarchical decomposition of the project work
scope into work packages that produce the project deliverables. It is a tech-
nique for organizing and subdividing all the project work and deliverables
into more manageable components. The WBS establishes the framework for
further planning to create a baseline plan for performing the project work.
The project scope document may include a high-level WBS in a graphic chart
format or as an indentured list of the work items and associated deliverables.
This WBS will be used as the basis for creating a more detailed WBS in the
next step of the planning process.

It should be noted that at the beginning of the project it might not be possible
to define all of the requirements, work items, and deliverables at a detailed level.
This is especially the case for a project with a long duration, such as a multiyear
project, or a project that has several phases. It is easier to define the details for
the near-term efforts, but as the project progresses or moves from phase to
phase, the project team or contractor can progressively elaborate the details as
more information is known or becomes clear.

The project scope document is valuable for establishing a common under-
standing among project stakeholders regarding the scope of the project. The
contractor or project team needs to gain agreement from the sponsor or cus-
tomer on the project scope document. If the scope seems much greater than
originally anticipated by the customer, it may affect the budget and schedule
for performing the work and jeopardize accomplishing the project objective.
In such a case, the customer and contractor would have to agree on increasing
the budget, extending the schedule, reducing the scope, or some combination
thereof.

The agreed-upon project scope document establishes the baseline for any
changes that may be made to the scope during the performance of the project.
A change control system needs to be established for the process and procedures
that define how changes will be documented, approved, and communicated. The
project team or contractor must avoid scope creep, which is informally making
changes to the project scope without appropriate approval. Many projects over-
spend their budget or are not completed on time because of scope creep caused
by additional work that was not documented or approved, or that was not com-
municated and in turn caused errors or rework for other work items of the proj-
ect. See the section on managing changes in Chapter 10, and the section on
control document changes in Chapter 12 for further information.

Plan for Quality
It is important to plan for quality in performing the project to assure that the
work is done according to specifications and applicable standards and that deli-
verables meet acceptance criteria. Planning for quality is a necessary, yet often
forgotten or dismissed, function on a project. It is essential to have a plan for
assuring the quality of project deliverables and results rather than waiting until
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the end of the project to check if the sponsor/customer requirements and
expectations have been met regarding the quality of the project deliverables. For
example, if a new homeowner required the contractor to paint the interior walls
of all the rooms, but the work was done in a sloppy manner and the paint
showed streaks, the rooms were painted, but the quality was below customer
expectations. If 20,000 merchandise catalogs were printed but the photo images
were fuzzy or blurred, the quantity of deliverables was accomplished, but the
quality was not.

In order to prevent poor quality and avoid quality problems, there needs to
be a project quality plan. The quality plan must include or reference the
specifications, industry or government standards (for design, testing, safety,
construction, and so forth), and codes that must be used and met during the
performance of the project work. For example, in construction projects,
appropriate industry standards should be used for building design and for
materials, along with local building codes. Similarly, on projects that involve
developing electrical-based products, industry standards regarding safety
should be used and the product tested in accordance with specified testing
procedures to assure it meets these safety standards. Quality standards that
will be used should also be stated and referenced in other appropriate project
documents, such as technical specifications and acceptance criteria, and com-
municated to members of the project team at the outset of the project before
the work begins. The quality plan may also state that suppliers must provide
documentation certifying that the materials they supply meet certain required
specifications.

To help assure quality, the project quality plan should contain written pro-
cedures for using various quality tools and techniques, such as audits, inspec-
tions, testing, checklists, and so on. The plan should also state which tools and
techniques to use and when. Techniques such as audits and inspections are
often used. For military contracts that use contractors to develop or build
weapon systems for example, it is normal for the government agency to have
a quality representative reside at the contractor’s facility for the duration of the
project to regularly review and inspect the contractor’s work. In the case of
building a house, the contractor is required to have a local building inspector
check certain types of work (foundation, framing, plumbing, electrical) at dif-
ferent times throughout the construction. If the work does not comply with the
codes or meet required specifications, then the contractor has to redo the work
until it passes inspection. For some projects, the customer may hire an inde-
pendent third party or laboratory to be its representative or perform tests
rather than relying on the contractor’s inspecting and testing its own work. In
other situations, the customer may make unannounced visits to the contactor’s
facility or work site and randomly select certain work elements to review in
order to determine whether they are being done in conformance with quality
standards and requirements.

With the quality plan in place including procedures for the application of
appropriate quality tools and techniques, quality can then be controlled. The
key to quality control is to monitor the quality of the work early and regularly
throughout the performance of the project, compare results with quality
standards, and make any necessary corrective actions immediately, rather than
waiting until all the work is completed before checking or inspecting for quality.
If, in the house painting example, there had been written quality procedures that
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stated the project manager must inspect the paint work after the first room is
painted and before painting is started in the remaining rooms, it might have
minimized the impact of the shoddy paint job by making sure the painting of
the remaining rooms would be done correctly—only the first room would have
had to be repainted, rather than all the rooms.

Having a written quality plan at the outset of a project is extremely beneficial
because it helps prevent incurring additional costs and schedule extensions due
to rework caused by work and deliverables that fail to meet quality requirements
and customer expectations. The focus must be on doing it right the first time by
doing the work in accordance with quality standards, and therefore preventing
quality problems, rather than relying on after-the-fact inspections or testing
and then having to do additional work to correct quality problems.

It is often said that some people think they never have enough time to do the
work right the first time, but then must take the time later to redo it correctly—
haste makes waste!

Create Work Breakdown Structure
Once the project scope document has been prepared and agreed on, the next
step in the planning phase is to create a detailed work breakdown structure
(WBS), which is a deliverable-oriented hierarchical decomposition of the
project work scope into work packages that produce the project deliverables.
Having a comprehensive project scope document is important because it is the
foundation for creating the WBS. The project scope document defined what
needs to be done in terms of the SOW and deliverables, and the WBS estab-
lishes the framework for how the work will get done to produce the project
deliverables.

Creating a WBS is a structured approach for organizing all the project work
and deliverables into logical groupings and subdividing them into more manage-
able components to help ensure that all the work and deliverables to complete
the project are identified and included in the baseline project plan. It is a hierar-
chical tree of deliverables or end items that will be accomplished or produced by
the project team or contractor during the project. The WBS subdivides the proj-
ect into smaller pieces called work items. The lowest level work item of any one
branch is called a work package. The work package includes all of the specific
work activities that need to be performed to produce the deliverable associated
with that work package. The WBS should be decomposed to a level that identi-
fies individual work packages for each specific deliverable listed in the project
scope document. Often the WBS includes a separate work package labeled “proj-
ect management” that is for all the work associated with managing the project
such as preparing progress reports; conducting review meetings; planning, moni-
toring, and tracking schedules and budgets; and so on. The accomplishment or
production of all of these lowest level work packages in the WBS constitutes
completion of the project work scope.

The WBS can be created using a graphic chart format or as an indentured list.
Figure 4.1 shows a WBS in a graphic chart format for a community festival proj-
ect. Not all branches of the WBS have to be broken down to the same level. Most
work packages shown in Figure 4.1 are at the second level, but four work items
are further divided into a more detailed third level; one work item (Volunteers)
is not broken down beyond the first level.
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Another example of a WBS for a consumer market study project is illustrated
in Figure 4.2.

Guidelines for deciding how much detail or how many levels to include in the
WBS are:

• The level at which a specific deliverable is produced as the output or end
product of the work associated with a work package. For example, a WBS for
remodeling an office might have one of the lowest level work packages
labeled as “Furnishings,” with the deliverable being the installation of all new
office furniture and accessories. The work package would include all of the
specific work activities to determine what types and quantities of furniture
are needed, prepare specifications, prepare requests for proposals, review
vendor proposals for various layouts and prices, select vendor(s), and have
the furniture and accessories delivered, assembled, and set up.

• The level at which there is a high degree of confidence that all the activities
that need to be performed to produce the deliverable can be defined, the
types and quantities of resources can be determined, and the associated
activity durations and costs can be reasonably estimated.

• The level at which a single organization (marketing communications,
materials engineering, human resources, a subcontractor, and so forth) or
individual can be assigned responsibility and accountability for accomplish-
ing the work package.

• The level at which the project manager wants to monitor and control the
budget, and can collect data on actual costs and the value of the work
completed during the performance of the project.

The other format for creating a WBS is an indentured list, as shown in
Figure 4.3 for the consumer market study project. This format may be appropri-
ate for larger projects where a chart may become too large and unwieldy. Notice
on the indentured list that it also states the specific deliverable that is expected to
be completed from the work activities associated with each lowest level work
package. For example, the deliverable for the work package 1.1 (Design) is Ques-
tionnaire approved; for 1.2 (Responses), the deliverable is All completed
responses received; for 2.1 (Software), the deliverable is Application software
working; and for 2.2 (Report), the deliverable is Final report.

For large or complex projects, it may be difficult for one individual to deter-
mine all the work items to include in the WBS. Therefore, the project manager
should involve key team members in developing the WBS. They may have special
expertise, knowledge, or experience that will help develop a more comprehensive
and complete WBS. Having other project team members participate in developing
the project scope document and WBS will also build teamwork, commitment to
the project plan, and commitment to completing the project successfully.

The WBS usually indicates the organization or individual assigned responsibil-
ity for performance and completion of each work item. However, the WBS is not
the same thing as the project organization chart or structure. In some cases, it
could be—but not usually. See Chapter 13, Project Management Organizational
Structures, for more discussion on this topic.

The WBS establishes the framework for further planning to create a baseline
plan for performing the project work. There is not a single ideal WBS for any
project. Different project teams might create somewhat different WBSs for the
same project.
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FIGURE 4.1 Work Breakdown Structure for Festival Project
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Assign Responsibility
A responsibility assignment matrix (RAM) illustrates who will be responsible
for the work. It is a tool used to designate the individuals responsible for accom-
plishing the work items in the WBS. It is a useful tool because it emphasizes who
is responsible for each work item and shows each individual’s role in supporting
the overall project. Figure 4.4 shows the RAM associated with the WBS in
Figure 4.1 for the community festival project.

The RAM may use a P to designate primary responsibility and an S to indicate
support responsibility for a specific work item. The RAM shows all the indivi-
duals associated with each work item in the WBS, as well as all the work items
associated with each individual. For example, Figure 4.4 indicates that Jim has
primary responsibility for the game booths, with Chris and Joe supporting this
effort. The figure also shows all the work items with which Joe is involved, for
example. Only one individual should be designated as the lead, or primary,
person responsible for each work item. Designating two or more individuals as
having primary responsibility can cause confusion and increase the risk that
some work will “fall through the cracks,” because each person may assume that
the other person is going to do it.

FIGURE 4.2 Work Breakdown Structure for Consumer Market Study Project
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FIGURE 4.3 Work Breakdown Indentured List for Consumer Market Study Project

WBS # DESCRIPTION RESPONSIBLE DELIVERABLES

Consumer Market Study Jim
1.0 Questionnaire Susan
1.1 Design Susan Questionnaire approved
1.2 Responses Steve All completed responses received
2.0 Report Jim
2.1 Software Andy Application software working
2.2 Report Jim Final report
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FIGURE 4.4 Responsibility Assignment Matrix for Festival Project
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1.1 Newspaper Ads

1.2 Posters

1.3 Tickets

3.1 Booths

3.2 Games

3.3 Prizes

4.1 Amusement Contractor

4.2 Permits

5.1 Performers

5.2 Grandstand

5.2.1 Stage

5.2.2 Audio & Lighting

5.2.3 Seating

6.1 Food

6.2 Facilities

6.2.1 Food Booths

6.2.2 Cooking Equipment

6.2.3 Eating Areas

7.1 Parking

7.2 Clean-up

7.2.1 Containers

7.2.2 Contractor

7.3 Restroom Facilities

7.3.1 Restrooms

7.3.2 First Aid Stations

7.4 Security

Work Item

S S S

Festival S S S SS S S SS S S S P S SS S

 KEY:  P = Primary responsibility; S = Support responsibility. 
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Define Activities
Using the WBS, the individual or team responsible for each work package must
next define all the specific activities that need to be performed to produce the
end product or deliverable for the work package. Activities define more specifi-
cally how the work will get done. An activity, also referred to as a task, is a
defined piece of work that consumes time. It does not necessarily require the
expenditure of effort by people—for example, waiting for concrete to harden
can take several days but does not require any human effort.

For work package 3.1 in Figure 4.1, game booths, the following eight specific
activities may be defined:

• Design booths
• Specify materials
• Buy materials
• Construct booths
• Paint booths
• Dismantle booths
• Move booths to festival site and reassemble
• Dismantle booths and move to storage

In Figure 4.5, the WBS for a consumer market study project, the specific activ-
ities that need to be performed for each work package are defined.

FIGURE 4.5 Work Breakdown Structure for Consumer Market Study Project
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When all the specific activities have been defined for all of the work packages,
they should be consolidated into a comprehensive activity list of all the specific
activities that need to be performed to produce all the project deliverables and
accomplish the project objective. The next step is to create a network diagram
that shows their appropriate sequence and defines the dependent relationships
indicating how the activities need to be performed to accomplish the overall
project work scope and produce the deliverables.

It should be noted that at the beginning of the project it might not be possible
to define all of the specific activities. This is especially the case for a project with
a long duration. It is easier to define the specific activities for near-term work;
but as more information is known or becomes clear, the project team can pro-
gressively elaborate the specific activities.

Sequence Activities
A network diagram is a tool for arranging the specific activities in the appropri-
ate sequence and defining their dependent relationships. It defines the sequence
of how the activities will get done.

Two network planning techniques, program evaluation and review technique
(PERT) and the critical path method (CPM), were developed in the 1950s. Since
that time, other forms of network planning, such as the precedence diagramming
method (PDM), have been developed. All of these fall under the general category
of network planning techniques, because they all make use of a network diagram
to show the sequential flow and interrelationships of activities. In the past, there
were distinguishable methodological differences between PERT and CPM. Today,
however, when most people refer to a CPM diagram or PERT chart, they mean a
generic network diagram. See Figures 4.9 and 4.13 for examples of network dia-
grams for a project to conduct a consumer market study and for a project to
develop a Web-based reporting system.

NETWORK PRINCIPLES
There are a few basic principles that must be understood and followed in creat-
ing a network diagram. Each activity is represented by a box in the network dia-
gram, and the description of the activity is written within the box, as shown
below.

Get
Volunteers

7

Activities consume time, and their description usually starts with a verb. Each
activity is represented by one and only one box. In addition, each box is assigned
a unique activity number. In the above example, the activity “Get Volunteers”
has been given activity number 7.

Activities have a dependent relationship, also referred to as a precedence rela-
tionship—that is, they are linked in a logical sequence to show which activities
must be finished before others can start. Arrows linking the activity boxes show
the direction of the dependent relationship. An activity cannot start until all of
the preceding activities that are linked to it by arrows are finished.

Reinforce Your Learning

13. A

defines the

of

the activities will get
done.

Reinforce Your Learning

14. A network diagram

activities in the
appropriate sequence
and defines their

.
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Certain activities have to be done in serial sequence. For example, as shown
below, only after “Wash Car” is finished can “Dry Car” start.

Wash
Car

Dry
Car

43

Some activities may be done concurrently. For example, as shown below, “Get
Volunteers” and “Buy Materials” can be performed concurrently; when they are
both finished, “Construct Booth” can start. Similarly, when “Paint Booth” is fin-
ished, both “Dismantle Booth” and “Clean Up” can start and be performed
concurrently.

Get
Volunteers
7

Buy
Materials

8

Construct
Booth

9

Paint
Booth

10

Dismantle
Booth

11

Clean
Up

12

Shown below is an illogical relationship among activities known as a loop. In
preparing a network diagram, drawing activities in a loop is not acceptable
because it portrays a path of activities that perpetually repeats itself.

A
1

B
2

C
3

Some projects have a set of activities that are repeated several times. For
example, consider a project involving the painting of three rooms. Painting
each room requires: (1) preparing the room to be painted, (2) painting the ceil-
ing and walls, and (3) painting the trim. Assume that three experts will be avail-
able—one to do the preparation, one to paint the ceilings and walls, and one to
do the trim.

It may seem logical to draw a network diagram for the project like the one
shown in Figure 4.6 or 4.7. However, Figure 4.6 indicates that all the activities
must be done in serial sequence, which means that at any one time only one
person is working while two other people are waiting. Figure 4.7, on the other
hand, indicates that all three rooms can be done concurrently, which is not pos-
sible because only one expert is available for each type of activity.

Figure 4.8 shows a technique known as laddering, which is used to show the
dependent relationship of a set of activities that is repeated several consecutive
times and allows the activities to be completed in the shortest possible time
while making the best use of available resources. It indicates that each expert,
after finishing one room, can start working on the next room. This approach
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will allow the project to be completed in the shortest possible time while making
the best use of available resources (the experts).

CREATE NETWORK DIAGRAM
With the list of specific activities and knowledge of network principles, a net-
work diagram can now be created. Start by drawing the activities in boxes in
their logical sequence and connecting them with arrows to show the required
dependent relationships, as the project should be performed from start to com-
pletion. When deciding on the sequence in which the activities should be drawn
to show their dependent relationships to one another, ask the following three
questions regarding each individual activity:

1.Which activities must be finished immediately before this activity can be
started?

2.Which activities can be done concurrently with this activity?
3.Which activities cannot be started until immediately after this activity is
finished?

FIGURE 4.6 Activities Performed Serially

Prepare
Room 1

1

  Paint
Room 1

2

  Trim
Room 1

3

Prepare
Room 2
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  Paint
Room 2

5

  Trim
Room 2
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7

  Paint
Room 3

8

  Trim
Room 3

9

FIGURE 4.7 Activities Performed Concurrently
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FIGURE 4.8 Laddering
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By answering these questions for each activity, you should be able to draw a
network diagram that portrays the sequence and dependent relationships of
activities needed to accomplish the project work scope.

The entire network diagram should flow from left to right, although some arrows
may flow from right to left to prevent the overall diagram from becoming too long
or unwieldy. It is easier to visualize the entire project if the network diagram can be
drawn to fit on a large sheet of paper. If the network is very large, however, it may
require multiple sheets. In such cases, it may be necessary to create a reference sys-
tem or set of symbols to show the linkages between activities on different sheets.

When initially drawing the network diagram for a project, do not be too con-
cerned about drawing it neatly. It is better to sketch out a rough draft of the diagram
and make sure the sequence and dependent relationships among the activities are
correct. Then, go back later and draw it more neatly (or preferably generate the dia-
gram on the computer if you are using project management software).

The following guidelines should be considered in deciding how detailed (in
terms of number of activities) a network diagram for a project should be:

1.Based on the WBS for a project, specific activities should be defined for each
work package. For example, Figure 4.5 shows a WBS for a project involving
a consumer market study and the specific activities that have been defined
for each work package.

2. It may be preferable to draw a summary-level network first and then expand
it to a more detailed network. A summary network contains a small number

FIGURE 4.9 Network Diagram for Consumer Market Study Project

Susan1

Identify
Target

Consumers

Susan2

Develop
Draft

Questionnaire

Susan3

Pilot-Test
Questionnaire

Susan4

Review Comments
& Finalize

Questionnaire

Steve5

Prepare
Mailing
Labels

Steve6

Print
Questionnaire

Andy7

Develop
Data Analysis

Software

Susan8

Develop
Software
Test Data

Reinforce Your Learning

15. Refer to Figure 4.9.
a. When “Prepare
Mailing Labels”
and “Print Ques-
tionnaire” are
finished, what
activity can be
started?
b. In order to start
“Input Response
Data,” which
activities must
have been finished
immediately
beforehand?
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of higher-level activities rather than a large number of detailed activities. In
some cases, a summary network may suffice for use throughout a project.

3.The level of detail may be determined by certain obvious interface or transfer
points:

• If there is a change in responsibility—that is, a different person or orga-
nization takes over responsibility for continuing the work—it should
define the end of one activity and the start of other activities. For exam-
ple, if one person is responsible for building an item and another person
is responsible for packaging it, these should be two separate activities.

• If there is a tangible output or product or deliverable as a result of an
activity, it should define the end of one activity and the start of other
activities. Some examples of outputs include a report, a drawing, the
shipment of a piece of equipment, and the costumes for a theatrical
production. In the case of a brochure, the production of a draft brochure
should be defined as the end of one activity; another activity, perhaps
“Approve Draft Brochure,” would follow.

4.Activities should not be longer in estimated duration than the time intervals at
which actual project progress will be reviewed and compared to planned prog-
ress. For example, if the project is a three-year endeavor and the project team
plans to review project progress monthly, then the network diagram should
contain no activities with estimated durations greater than one month. If there

Steve9

Mail
Questionnaire &
Get Responses

Jim11

Input
Response

Data

Jim12

Analyze
Results

Jim13

Prepare
Report

Andy10

Test
Software

Activity
Description

Activity
Number

Person
Responsible

KEY:

Reinforce Your Learning

16. Refer to Figure 4.9.
a. In order to start
“Test Software,”
which activities
must have been
completed imme-
diately
beforehand?
b. True or false:
Once “Print Ques-
tionnaire” is fin-
ished, “Mail
Questionnaire &
Get Responses”
can start
immediately.
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are activities with estimated durations longer than one month, they should be
broken into more detailed activities with durations of one month or less.

Whatever the level of detail of the initial network diagram, some activities
may be broken down further as the project progresses. It is always easier to iden-
tify activities that need to be done in the near term (the next several weeks or
months) than to identify activities that are a year in the future. It is not unusual
to progressively elaborate the network diagram as the project progresses and
more information is known or becomes clear.

In some cases, an organization may do similar projects for different custo-
mers, and certain portions of these projects may include the same types of activ-
ities in the same sequence and dependent relationships. If so, it may be
worthwhile to develop standard subnetworks for these portions of the projects.
A subnetwork is a portion of a network diagram that represents a specific work
package or a somewhat standard or well-established set and sequence of activi-
ties. Having standard subnetworks can save effort and time when a network dia-
gram is developed for an overall project. Standard subnetworks should be
developed for those portions of projects for which the dependent relationships
among the activities have been well established through historical practice.
These subnetworks may, of course, be modified as necessary for a particular
project.

Finally, when the entire network diagram has been drawn, it is necessary to
assign a unique activity number to each activity (box).

Figure 4.9 shows a complete network diagram for the consumer market study
project. Notice the inclusion of the person responsible for each activity on this
diagram.

The network diagram is a roadmap that displays how all the specific activities
fit together to accomplish the project work scope. It also is a communication tool
for the project team because it shows who is responsible for each activity and
how each person’s work fits into the overall project.

REAL WORLD PROJECT MANAGEMENT

Adoption of Online Shopping and Payment Portals

As part of the e-Commerce Master Plan, the e-Commerce Act in Qatar was
developed to enhance the e-commerce value chain and facilitate the adoption and
implementation of e-commerce processes. The Ministry of Information and Commu-
nications Technology (ictQATAR) in Doha, Qatar, established a project team to work
with stakeholders to develop the project plan for a framework and a platform to sup-
port e-commerce.

A place to start was to ask questions. What did they know about e-commerce and
its processes? What did they know about Qatar business practices?

They found answers to their questions by talking with stakeholders. The use of a
credit card was a key payment form for e-commerce in other countries. The acqui-
sition cost of an electronic payment platform was high. Trust of security of these
systems was low in places without established systems for online purchases.
Qatar was rated to be the wealthiest nation by gross domestic product per capita;
however, it had low percentage levels of citizens who had conducted e-commerce
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purchases and of businesses that offered e-commerce options through online por-
tals. Most transactions in Qatar were by cash-on delivery or through use of a debit
card.

It was determined that the platform would support learning by merchants and
subject matter experts through knowledge resources with on-demand support.
Plans also included the potential to seek funding support within the implemented
platform. The planning phase of the project took two years to have a project plan
with a business case in place to be presented for budget approval.

During the two years of planning, the ictQATAR project team met with stake-
holders across the Middle East to present the plan and its potential benefits.
Although a number of stakeholders did not support the plan for e-commerce, many
of the stakeholders saw the benefits of cultivating a robust e-commerce environment
and provided resources necessary for success.

Project progression made small gains. In October 2015, it was announced that
competitors could participate in the domestic delivery market. Payment options
were open to debit cards only through a single local payment provider that con-
nected three banks with the Qatar Central Bank’s QPay payment gateway. In Decem-
ber 2015, a United Arab Emirates-based payment service provider, Pay Fort, started
accepting debit card payments for Qatar e-commerce consumers.

The ictQATAR team experienced technical difficulties with the payment gateway
service providers in Qatar. Use by mobile and web-based users was limited. In
order to improve the customer experience, ictQATAR showcased high-profile
regional e-commerce sites as an example of what businesses and service providers
should develop to meet the expectations of the customers. The project team had
planned seminars to conduct with the Qatar Central Bank on the benefits of secured
debit card payment gateways and the reduction of payment fraud to help gather
additional support for the project and inform the development of additional
e-commerce sites.

The project team was hopeful that additional key stakeholders would adopt
e-commerce practices for business after attending a presentation of the benefits.
One factor the team did note was that even though the adopters have accepted
widely used debit cards as a means of payment, they had not accepted the use of
credit cards as a payment option.

Based on information from Anonymous. (2016). Set up shop. PM Network,PM Network,PM Network 30(3), 36–37.

Planning for Information Systems Development
Because of the rapidly increasing number of information technology-related pro-
jects that are being undertaken, it seems appropriate to include a section in each
of the next few chapters on project management practices in information sys-
tems development. An information system is a computer-based system that
accepts data as input, processes the data, and produces useful information for
users. Information systems include computerized order entry systems,
e-commerce systems, automated teller machines, and billing, payroll, and inven-
tory systems. The development of an information system is a challenging process
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that requires extensive planning and control to ensure that the system meets user
requirements and is finished on time and within budget.

A project management planning tool, or methodology, called the systems
development life cycle (SDLC) is often used to help plan, execute, and control
information system development projects. The SDLC consists of a set of phases
or steps that need to be completed over the course of a development project.

Many people view the SDLC as a classic problem-solving approach. It consists
of the following steps:

1.Problem definition. Data are gathered and analyzed, and problems and
opportunities are clearly defined. Technical, economic, operational, and
other feasibility factors are defined and studied to determine, at least
initially, whether the information system can be successfully developed
and used.

FIGURE 4.10 Work Breakdown Structure for Web-based Reporting System Project
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2. System analysis. The development team defines the scope of the system to be
developed, interviews potential users, studies the existing system (which
might be manual), and defines user requirements.

3. System design. Several alternative conceptual designs are produced that
describe input, processing, output, hardware, software, and the database at a
high level. Each of these alternatives is then evaluated, and the best one is
selected for further design and development.

4. System development. The actual system is brought into existence. Hardware is
purchased, and software is purchased, customized, or developed. Databases,
input screens, system reports, telecommunication networks, security controls,
and other features are also developed.
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FIGURE 4.11 Responsibility Assignment Matrix for Web-based Reporting System Project
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5. System testing. After individual modules within the system have been devel-
oped, testing can begin. Testing involves looking for logical errors, database
errors, errors of omission, security errors, and other problems that might
prevent the system from being successful. After the individual modules are
tested and problems are corrected, the entire system is tested. Once the users
and the developers are convinced that the system is error-free, the system can
be implemented.

6. System implementation. The existing system is replaced with the new,
improved system, and users are trained. Several methodologies exist for con-
verting from the existing system to the new system with minimal interrup-
tion to the users.

The SDLC concludes with implementation of the system. The system life cycle
itself continues with a formal review of the development process after the system
is up and running, and then continues with maintenance, modifications, and
enhancements to the system.

AN INFORMATION SYSTEM EXAMPLE: INTERNET
APPLICATIONS DEVELOPMENT FOR ABC OFFICE DESIGNS
A corporation called ABC Office Designs has a large number of sales representatives
who sell office furniture to major corporations. Each sales representative is assigned
to a specific state, and each state is part of one of four regions in the country. To

FIGURE 4.12 List of Activities and Immediate Predecessors

Activity
Immediate

Predecessors

Gather Data —
Study Feasibility —
Prepare Problem Definition Report 1, 2

Interview Users 3
Study Existing System 3
Define User Requirements 4
Prepare System Analysis Report 5, 6

Input & Output 7
Processing & Database 7
Evaluation 8, 9
Prepare System Design Report 10

Software Development 11
Hardware Development 11
Network Development 11
Prepare System Development Report 12, 13, 14

Software Testing 15
Hardware Testing 15
Network Testing 15
Prepare Testing Report 16, 17, 18

Training 19
System Conversion 19
Prepare Implementation Report 20, 21

Web-based Reporting System Project
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enable management to monitor the number and amount of sales for each represen-
tative, for each state, and for each region, ABC has decided to build a Web-based
information system that will track prices, inventory, and the competition.

The Information System department within the corporation has assigned Beth
Smith to be the project manager of the Web-based reporting system develop-
ment project. With the help of her staff, Beth identified all of the major tasks
that need to be accomplished and developed the WBS shown in Figure 4.10.
Notice that the WBS follows the steps of the SDLC. At level 1, the major tasks
are problem definition, analysis, design, development, testing, and implementa-
tion. Each of these tasks is further broken down into level 2 tasks, and a few are
broken down further into level 3 tasks.

After the project team created the WBS, the RAM shown in Figure 4.11 was
developed. Notice that this table reflects all of the activities shown in the WBS. In
addition, it shows who has primary and secondary responsibilities for each task.

Next, Beth wanted to develop a network diagram to show the interdependen-
cies that exist among tasks. Before Beth did this, however, she and the project
team created a list of all tasks to be done, with the immediate predecessor for
each task listed to the right of the task, as shown in Figure 4.12. Notice that
before “Prepare Problem Definition Report” can start, both “Gather Data” and
“Study Feasibility” must be finished. Similarly, before “Prepare System Analysis
Report” can start, both “Study Existing System” and “Determine User Require-
ments” must be completed.

With this list, Beth then created the network diagram shown in Figure 4.13.

Project Management Information Systems
A wide variety of affordable project management information systems are avail-
able for purchase. These systems can help and support the project manager and
the project team in planning, monitoring, and controlling projects.

FIGURE 4.13 Network Diagram for Web-based Reporting System Project
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Common features of project management information systems allow the user to:

• Create lists of tasks with their estimated durations
• Establish dependencies among tasks
• Work with a variety of time scales, including hours, days, weeks, months,

and years
• Handle certain constraints—for example, a task cannot start before a certain

date, a task must be started by a certain date, labor unions allow no more
than two people to work on the weekends

• Track team members, including their pay rates, hours worked thus far on a
project, and upcoming vacation dates

• Incorporate company holidays, weekends, and team member vacation days
into calendaring systems

• Handle shifts of workers (day, evening, night)
• Monitor and forecast budgets
• Look for conflicts—for example, over-allocated resources and time conflicts
• Generate a wide variety of reports
• Interface with other software applications such as spreadsheets and databases
• Sort information in a variety of ways—for example, by project, by team

member, or by work package

t
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Activity
Number

Person
t
Person
t
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• Handle multiple projects
• Work online and respond quickly to changes in schedule, budget, or team

task assignments
• Compare actual costs with budgeted costs
• Display data in a variety of ways, including both network diagrams and

Gantt or bar charts

See Appendix A in the back of the book for a thorough discussion of project
management information systems.

SUMMARY
The planning process is based on the project objective, which establishes what is
to be accomplished. The project objective is usually defined in terms of the end
product or deliverable, schedule, and budget. It requires completing the work
and producing all the deliverables by a certain time and within budget. It should
also include the expected benefits that will result from implementing the project
and that will define the success of the project.

The project scope defines what needs to be done. It is all the work that must
be done to produce all the project deliverables, satisfy the sponsor or customer
that all the work and deliverables meet the requirements and acceptance criteria,
and accomplish the project objective. The project scope document usually
contains the customer requirements, statement of work, deliverables, acceptance
criteria, and a work breakdown structure. The project scope document is valu-
able for establishing a common understanding among project stakeholders
regarding the scope of the project. The contractor or project team needs to gain
agreement from the sponsor or customer on the project scope document.

CRITICAL SUCCESS FACTORS

• Plan the work and then work the plan. It is
important to develop a plan before starting to
perform the project. Taking the time to
develop a well-thought-out plan is critical to
the successful accomplishment of any
project.

• Participation builds commitment. By partici-
pating in the planning of the work, individuals
will become committed to accomplishing it
according to the plan.

• The project must have a clear objective of
what is to be accomplished and defined in
terms of end product or deliverable, schedule,
and budget, and it must be agreed upon by the
customer and the project team that will per-
form the project.

• The project scope document is valuable for
establishing a common understanding and

agreement among project stakeholders
regarding the scope of the project.

• Having a quality plan at the outset of the
project is extremely beneficial because it will
help prevent incurring additional costs and
schedule extensions due to rework caused by
work and deliverables that fail to meet quality
requirements and customer expectations.

• The key to quality control is to monitor the
quality of the work early and regularly
throughout the performance of the project,
rather than waiting until all the work is
completed before checking or inspecting for
quality.

• The network diagram is also a communication
tool for the project team because it shows who
is responsible for each activity and how each
person’s work fits into the overall project.
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It is important to plan for quality in performing the project to assure that the
work is done according to specifications and applicable standards and that deli-
verables meet acceptance criteria. The quality plan must include or reference the
specifications, industry or government standards, and codes that must be used
and met during the performance of the project work. To help assure quality,
the project quality plan should contain written procedures for using various
quality tools and techniques. The key to quality control is to monitor the quality
of the work early and regularly throughout the performance of the project, rather
than waiting until all the work is completed before checking or inspecting for
quality. Having a written quality plan at the outset of the project is extremely
beneficial because it will help prevent incurring additional costs and schedule
extensions due to rework caused by work and deliverables that fail to meet qual-
ity requirements and customer expectations.

A work breakdown structure is a deliverable-oriented hierarchical decomposi-
tion of the project work scope into work packages that produce the project deli-
verables. The work breakdown structure establishes the framework for how the
work will get done to produce the project deliverables. A WBS is a structured
approach for organizing all the project work and deliverables into logical group-
ings and subdividing them into more manageable components to help ensure
that all the work and deliverables to complete the project are identified and
included in the baseline project plan.

A responsibility assignment matrix illustrates who will be responsible for
the work. It shows all the individuals associated with each work item in the
work breakdown structure, as well as all the work items associated with each
individual.

Using the work breakdown structure, the individual or team responsible for
each work package must define all the specific activities that need to be per-
formed to produce the end item or deliverable for the work package. Activities
define more specifically how the work will get done.

A network diagram is a tool for arranging the specific activities in the appro-
priate sequence and defining their dependent relationships. It defines the
sequence of how the activities will get done. The network diagram is a roadmap
that displays how all the specific activities fit together to accomplish the project
work scope. It also is a communication tool for the project team because it shows
who is responsible for each activity and how each person’s work fits into the
overall project.

Project planning is a critical activity in developing an information system.
A project management planning tool, or methodology, called the systems devel-
opment life cycle is often used to help plan, execute, and control information
system development projects. The SDLC consists of a set of phases or steps:
problem definition, system analysis, system design, system development, system
testing, and system implementation. All of these steps need to be completed over
the course of a development project.

A variety of project management information systems are available to help
and support the project manager and project team in planning, monitoring,
and controlling projects.
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QUESTIONS
1. What is meant by planning a project? What does this encompass? Who

should be involved in planning the work?
2. What is meant by the term project objective? What might happen if a

project objective is not clearly written? Give three examples of clearly written
project objectives.

3. Describe a project scope document. Why is it important to clearly define the
project scope?

4. What is a work breakdown structure? What is a responsibility assignment
matrix? How are they related?

5. Why is creating a plan for quality important? From your experience, give
an example of how having and monitoring a quality plan could have
prevented (or did prevent) quality problems in a project.

6. What is an activity? Does it always require human effort? Refer to Figure 4.1.
Provide a detailed list of activities needed to accomplish work package 3.3.
Do the same for work package 4.2.

7. Refer to Figure 4.9. What activities must be accomplished before “Input Response
Data” can start? What activities can start after “Review Comments & Finalize
Questionnaire” has finished? List two activities that can be done concurrently.

8. When would you use laddering in a network diagram? Give an example,
different from the one provided in the chapter, and draw the corresponding
network diagram.

9. Why would you recommend project management software to someone
involved in project management? What features and benefits does it provide?

10. Draw a network diagram representing the following logic: as the project
starts, activities A and B can be performed concurrently. When activity A is
finished, activities C and D can start. When activity B is finished, activities
E and F can start. When activities D and E are finished, activity G can start.
The project is complete when activities C, F, and G are finished.

11. Draw a network diagram representing the following information: the project
starts with three activities—A, B, and C—which can be done concurrently.
When A is finished, D can start; when B is finished, F can start; when B and D
are finished, E can start. The project is complete when C, E, and F are finished.

12. Draw a network diagram that represents the following information system
development task list.

Activity Immediate Predecessor

1. Problem Definition —

2. Study Current System 1

3. Define User Requirements 1

4. Logical System Design 3

5. Physical System Design 2

6. System Development 4, 5

7. System Testing 6

8. Convert Database 4, 5

9. System Conversion 7, 8
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INTERNET EXERCISES
For the website addresses of the organizations mentioned in these exercises, go to
“Internet Exercises” at the book’s companion website at www.cengagebrain.com.
It is suggested that you save this website in your “Favorites” list for easy access in
the future.
1. Search the Web for project planning tools and describe at least three sites

that you find.
2. Visit the website of the International Project Management Association

(IPMA). Explore the site to learn more about certifications, memberships,
publications, awards, events, and educational opportunities.

3. Look at the IPMA link called “Young Crew.” Young Crew is a key compo-
nent of IPMA’s strategy for nurturing the project management leaders of
tomorrow. Describe what you found.

4. The International Journal of Project Management is an IPMA publication.
Go to the journal’s home page or go to the website of Elsevier Science Direct
and search for the journal. Click on the “Sample Issue” link. Print out a list
of articles from the sample issue.

5. Within the search tool to the website of Elsevier Science Direct, perform a
quick search using the keyword “Planning.” Provide a list of what you found.
Next, click on a year or topic filter and describe the filter selected and what
you found.

CASE STUDY 1 A Not-for-Profit Medical Research Center
You are Alexis, the director of external affairs for a national not-for-profit medi-
cal research center that does research on diseases related to aging. The center’s
work depends on funding from multiple sources, including the general public,
individual estates, and grants from corporations, foundations, and the federal
government.

Your department prepares an annual report of the center’s accomplishments
and financial status for the board of directors. It is mostly text with a few charts
and tables, all black and white, with a simple cover. It is voluminous and pretty
dry reading. It is inexpensive to produce other than the effort to pull together the
content, which requires time to request and expedite information from the cen-
ter’s other departments.

At the last board meeting, the board members suggested the annual report be
“upscaled” into a document that could be used for marketing and promotional
purposes. They want you to mail the next annual report to the center’s various
stakeholders, past donors, and targeted high-potential future donors. The board
feels that such a document is needed to get the center “in the same league” with
other large not-for-profit organizations with which it feels it competes for dona-
tions and funds. The board feels that the annual report could be used to inform
these stakeholders about the advances the center is making in its research efforts
and its strong fiscal management for effectively using the funding and donations
it receives.

You will need to produce a shorter, simpler, easy-to-read annual report that
shows the benefits of the center’s research and the impact on people’s lives. You
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will include pictures from various hospitals, clinics, and long-term care facilities
that are using the results of the center’s research. You also will include testimo-
nials from patients and families who have benefited from the center’s research.
The report must be “eye-catching.” It needs to be multicolor, contain a lot of
pictures and easy-to-understand graphics, and be written in a style that can be
understood by the average adult potential donor.

This is a significant undertaking for your department, which includes three
other staff members. You will have to contract out some of the activities and
may have to travel to several medical facilities around the country to take photos
and get testimonials. You will also need to put the design, printing, and distribu-
tion out to bid to various contractors to submit proposals and prices to you. You
estimate that approximately 5 million copies need to be printed and mailed.

It is now April 1. The board asks you to come to its next meeting on May 15 to
present a detailed plan, schedule, and budget for how you will complete the proj-
ect. The board wants the annual report “in the mail” by November 15, so potential
donors will receive it around the holiday season when they may be in a “giving
mood.” The center’s fiscal year ends September 30, and its financial statements
should be available by October 15. However, the nonfinancial information for
the report can start to be pulled together right after the May 15 board meeting.

Fortunately, you are taking a project management course in the evenings at
the local university and see this as an opportunity to apply what you have been
learning. You know that this is a big project and that the board has high expec-
tations. You want to be sure you meet their expectations and get them to
approve the budget that you will need for this project. However, they will only
do that if they are confident that you have a detailed plan for how you will get it
all done. You and your staff have six weeks to prepare a plan to present to the
board on May 15. If approved, you will have six months, from May 15 to
November 15, to implement the plan and complete the project.

Your staff consists of Grace, a marketing specialist; Levi, a writer/editor; and
Lakysha, a staff assistant whose hobby is photography (she is going to college
part-time in the evenings to earn a degree in photojournalism and has won sev-
eral local photography contests).

CASE QUESTIONS
You and your team need to prepare a plan to present to the board. You must:

1. Establish the project objective, and make a list of your assumptions about the
project.

2. Develop a work breakdown structure.
3. Prepare a list of the specific activities that need to be performed to accom-

plish the project objective.
4. For each activity, assign the person who will be responsible.
5. Create a network diagram that shows the sequence and dependent relation-

ships of all the activities.

Note: This case study will continue in Chapters 5 through 8, so save the results of
your work.

GROUP ACTIVITY
Divide the course participants into groups of four, with the people in each group
assuming the role of Alexis, Grace, Levi, or Lakysha. Then address each of the
steps listed above.
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CASE STUDY 2 The Wedding
Tony and Peggy Sue graduated from a university in Texas last May. She received
a degree in elementary education, and he graduated from the culinary school.
They both now work in the Dallas area. Peggy Sue is a teacher, and Tony is a
chef at a resort hotel restaurant.

It is Christmas Day and Tony asks Peggy Sue to marry him. She excitedly
accepts. They set a wedding date of June 30.

Tony is from New York City. He is the only son of “Big Tony” and Carmella.
He is known as “Little Tony” to his family. He has three younger sisters, none of
whom are yet married. The family owns a restaurant called Big Tony’s, and all
four children have worked in the restaurant since they were young. They have a
large extended family with many relatives, most of whom live in New York City.
They also have many friends in the neighborhood.

Peggy Sue is from Cornfield, Nebraska. She is the youngest of four sisters. She
and her sisters worked on the family farm when they were young. Her father
passed away several years ago. Her mother, Mildred, now lives alone in the fam-
ily farmhouse and leases the farmland to a neighboring farmer. Peggy Sue’s sis-
ters all married local men and all live in Cornfield. All of their weddings were
small (about 50 people), simple, and pretty much the same. Mildred has the wed-
ding plans down to almost a standard operating procedure—9:00 A.M. ceremony
at the small church, followed by a buffet brunch in the church hall, and that is
about it. They really could not afford much more elaborate weddings because the
income from the farm had been pretty meager. Peggy Sue’s sisters did not go to
college, and she had to take out loans to pay for her college expenses.

Tony and Peggy Sue decide to call home and announce the good news about
their engagement and the forthcoming wedding.

Tony calls home and tells his mom, Carmella, the news. She replies, “That’s
great, honey! I’ve been waiting for this day. I can’t believe my little baby is getting
married. I’m so excited. We’re going to have the biggest, best wedding ever. All our
friends and family will come to celebrate. We’ll probably have 300 people. And, of
course, we’ll have the reception at our restaurant; the banquet room should be big
enough. I’ll tell your cousin Vinnie that you want him to be best man. You grew
up together, although you haven’t seen much of each other since you went off to
college in Texas. I’ll call Aunt Lucy as soon as we’re done talking and tell her that
we want her little Maria and Teresa to be flower girls and little Nicky to be ring
bearer. And, oh, I almost forgot the most important thing— your sisters, they’ll
all be bridesmaids. I already know what color their gowns will be—a deep rose;
they’ll be gorgeous. And sweetie, I didn’t ask your papa yet, but I know he’ll
agree with me—on Monday, I’m going to call my friend Francine, the travel
agent, and get two tickets for you for a two-week honeymoon in Italy. You’ve
never been there, and you must go. It will be a gift from your papa and me. And
tell Peggy Lee or Peggy Susie or whatever congratulations. We are so happy for
both of you. It’s your wedding, and I don’t want to interfere. I’ll just be here to
help. You know what I’m saying. So, my little Tony, whatever you want me to
do, you just tell me. And one more thing, I’ll see Father Frank after Mass on Sun-
day and tell him to mark his calendar already for a two o’clock ceremony on June
30. Goodbye, my big boy. I’ll tell Papa you called. And I can’t wait to start telling
everybody to get ready to party on June 30.”
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Peggy Sue also calls her mom to tell her the news about the upcoming wed-
ding. Mildred responds, “That’s wonderful, dear. I’m glad you’re finally getting
married. You waited so long with going off to college and everything. I’ll start
getting everything ready. I know how to do this in my sleep by now. I’ll mention
it to Reverend Johnson after Sunday service. I’ll tell your sisters to expect to be
bridesmaids again in keeping with the family tradition. I guess Holley will be the
matron of honor; it’s her turn. By the way, she’s expecting her third child proba-
bly right around the same time as your wedding, but I don’t think that will
matter. Well, I guess pretty soon you’ll be having babies of your own, like all
your sisters. I’m glad you are finally settling down. You should really be thinking
about moving back home, now that you are done with college. I saw Emma
Miller, your second-grade teacher, at the grocery store the other day. She told
me she is retiring. I told her you would be excited to hear that and probably
want to apply for her job.”

“She said she didn’t think they would have too many people applying so you
would have a good chance. You could move in with me. The house is so big and
lonely. There is plenty of room, and I can help you watch your babies. And your
boyfriend, Tony—isn’t he a cook or something? I’m sure he could probably get a
job at the diner in town. Oh dear, I’m so happy. I’ve been praying that you
would come back ever since you left. I’ll tell all your sisters the news when they
all come over for family dinner tonight. It won’t be long before we’re all together
again. Goodbye, my dear, and you be careful in that big city.”

Tony and Peggy Sue start discussing their wedding. They decide they want a
big wedding—with their families and friends, including a lot of their college
friends. They want an outdoor ceremony and outdoor reception, including
plenty of food, music, and dancing into the night. They are not sure how much
it will cost, though, and realize Peggy Sue’s mother cannot afford to pay for the
wedding, so they will have to pay for it themselves. Both Tony and Peggy Sue
have college loans to pay back, but they hope that the money gifts they get
from the wedding guests will be enough to pay for the wedding expenses and
maybe have some left over for a honeymoon.

It is now New Year’s Day, and Tony and Peggy Sue decide to sit down and
start laying out the detailed plan of all the things they need to do to get ready for
their wedding.

CASE QUESTIONS
1. Make a list of assumptions that will be used as the basis for planning the

wedding. And no, it is not acceptable to assume that Tony and Peggy Sue
will just elope, no matter how tempting that may be!

2. Develop a work breakdown structure.
3. Make a list of the specific activities that need to be done between now and

the wedding day.
4. For each activity, identify the person (Tony, Peggy Sue, and so forth) who

will be responsible for seeing that the activity is accomplished.
5. Create a network diagram that shows the sequence and dependent relation-

ships of all the activities.

Note: This case study will continue in Chapters 5 through 8, so save the results of
your work.
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GROUP ACTIVITY
Divide the course participants into groups of three or four, and then address
each of the steps listed above.
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APPENDIX Microsoft Project

Microsoft Project is the most widely used project management software system
in the business environment today. It is powerful, easy to use, and available at a
very reasonable price. A free trial version is available for download from the
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Microsoft website. In this appendix, we will briefly discuss how Microsoft Proj-
ect can be used to support the techniques discussed in this chapter, based on the
consumer market study example.

Becoming oriented with the Microsoft Project 2016 environment: Open Micro-
soft Project 2016. Notice the Gantt Chart View and the Task ribbon in the main
workspace. If you do not see Gantt Chart Tools above Format in the Menu or
the Task ribbon, click on Task to open the Task ribbon, then in the Tasks View
group, click Gantt Chart. Above the main workspace are the ribbons for Task,
Resource, Report, Project, View, and Format. To view any of the ribbons, click
on the tab with the ribbon’s name. New to Office 2016 applications is the Tell
me what you want to do text box for you to enter words and phrases about
what you want to do. Tell me what you want to do also has a Smart Lookup
and gives you suggestions of what to try next.

To the left of the ribbon titles is the File tab, which contains links to Microsoft
Office Online in the Help link, a list of the previously opened Microsoft Project
files, and options to save or print the current project or to begin a New Project.
A quick link to Microsoft Online, the Help link is available in the upper right
corner of the window as a Question Mark button.

The Format ribbon changes to include groups related to the view selected. The
Gantt Chart Tools Format ribbon contains Format, Columns, Bar Styles, Gantt
Chart Style, Show/Hide, and Drawings groups with selections that format the
Gantt Chart. The Resource Usage Tools Format ribbon contains Format, Col-
umns, Details, and Assignments groups that format the Resource Usage chart.

Visit Microsoft Office Online for online tutorials and more: If you have not
already explored Microsoft Office Online, set aside some time to do so. There
you will find tutorials, tips, templates, news, and other valuable information
about Microsoft Project. The link to Microsoft Office Online is provided in the
Help link on the File tab or as the quick link on the project window as a Ques-
tion Mark button.

Let’s begin building the Consumer Market Study Project:’s begin building the Consumer Market Study Project:’
The Consumer Market Study project will continue through Chapter 7. In this

appendix, you will enter the work breakdown structure in a hierarchical inden-
tured list format, determine predecessors for tasks, assign responsibility for each
activity, and create the network diagram.

On the File tab, click New to begin a new project. Then, from the available
templates, select Blank Project and click on Create. Save the file as Consumer
Market Study by clicking on the File tab and the Save As link. After choosing a
location and entering the name of the file, click Save.

First, set some properties to describe the project file. On the File tab, click on
the Info link. On the right side of the page will be the name Project Information
with a drop-down arrow. Click on Project Information. Two choices will appear
in a pop-up window: Advanced Properties and Project Statistics. Click on
Advanced Properties. In the Advanced Properties window, click on the Summary
tab and enter “Consumer Market Study” as the title, as shown in Figure 4A.1.
You can enter other information, such as Subject, Author, Manager, Company,
and other related comments. Click on OK to save, and close the Advanced Prop-
erties window. Click the Arrow in the upper left corner to return to the Project
ribbon and the entry view.ribbon and the entry view.

You also need to enter time-related information so that the software can auto-
matically build project schedules and calculate costs.
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On the Project ribbon, click on the Project Information link in the Properties
group to view the Project Information window, and enter the Start date:
Fri 1/12/18, as in Figure 4A.2. Click on OK to close the Project Information
window.

Click on the Task ribbon to display the Task ribbon tools. You should see the
Gantt Chart View with the Entry Table on your screen. Here you will display the
project title and enter the names for the work packages and their activities into
the Task Name column on the level at which you want to monitor and control
the budget, and can collect data on actual costs and the value of the work com-
pleted during the performance of the project. To display the project name as
Task 0, on the Gantt Chart Tools Format ribbon, click on Project Summary
Task in the Show/Hide group (as shown in Figure 4A.3). Next enter the names
of the work packages to be completed in the Task Name column. Please refer to
Figure 4A.4 for the names to enter.

After you enter a name, notice the Task Mode column has questions about the
type of Task Mode automatically entered. Leave these as the default values for
now.

You can easily create subsets of the work packages and their activities. In the
Task ribbon in the Schedule group, you should see two green arrows. You can
use these arrows to create subtasks and to bring a task to a higher level of orga-
nization. Highlight the row you want to indent. Click the green arrow to the
right once to indent the work packages. Notice that all the highlighted row’s sub-
tasks will indent, too. Clicking the left green arrow will move the entry and the

FIGURE 4A.2 Project Information

FIGURE 4A.1 Project Properties
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entry’s subtasks to a higher level. Adjust the entries with the arrows to show the
work breakdown structure, as shown in Figure 4A.4.

Next, you will enter the predecessor data directly into the Predecessor column
to show dependencies among the activities for the work packages. Please see
Figure 4A.5 for this data. Each row has a task number along the left column.

You will use this number to identify the task for the dependencies. For exam-
ple, Task 3 is the predecessor for Task 4 or, in other words, Task 4 is dependent
on the completion of Task 3. If a task has more than one predecessor, use a
comma to separate the task number entries.

The Consumer Market Study project team consists of Susan, Steve, Andy, and
Jim. You can show who will perform each activity by entering the name in the
Resource Names column for the activity in the Entry Table. Please refer to
Figure 4A.6 for name-activity assignments in this exercise. Names are assignedFigure 4A.6 for name-activity assignments in this exercise. Names are assigned
to the activities to monitor and control the project’s budget and collect data for

FIGURE 4A.3 Project Summary Task

FIGURE 4A.4 Work Package and Activity Entry
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the actual costs and performance. Names assigned to a work package will cue
Microsoft Project to assign costs and time to the work package in addition to
its activities and are likely to result in incorrect reports for the project’s costs
and workers’ performance.

FIGURE 4A.5 Tasks—Entering Predecessor Data

FIGURE 4A.6 Resources
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To view the network diagram shown in Figure 4A.7, on the Task ribbon, click
on the View group down arrow and select Network Diagram.

Saving a project with a baseline plan before the project starts is highly recom-
mended so that you can compare actual progress versus planned progress once

FIGURE 4A.7 Network Diagram

FIGURE 4A.8 Set Baseline for Project
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the project has started. To set a baseline, click on the Project ribbon and selectthe project has started. To set a baseline, click on the Project ribbon and select
Set Baseline in the Schedule group, as shown in Figure 4A.8. Click OK after mak-
ing your choice in the Set Baseline window. You can also use this tool to clear a
baseline. It is helpful to save your project as you work. To save your project
information, on the File tab, click on Save.
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5
Developing the Schedule

Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®
Concepts in this chapter support the following Project Management Knowledge Areas of

®
Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK Guide):

Project Integration Management
Project Resource Management
Project Schedule Management

REAL WORLD PROJECT MANAGEMENT

More than Wind Infrastructure Development
in Kenya

“Robust project planning included studies to show its viability and benefit to the
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Private Partnership (PPP) specialist, African Development Bank, Pretoria, South
Africa, about the Lake Turkana Wind Project (LTWP).

Expected to produce up to 310 megawatts of clean power to be added to the
Kenyan grid, the €625 million wind farm’s schedule included such tasks as the feasibil-
ity of the area for the farm, determination of the transmission line route, completion of
bore holes to access clean water for livestock, construction of schools and medical
dispensaries, and numbers of meetings with stakeholders and subcontractors.

The schedule for the LTWP plan was not as simple as secure funding for the PPP,
construct the wind farm, build the transmission line, and connect to the grid. During
the planning of the construction of the largest wind power project to date in Africa
and the fifth largest in the world, it was determined that a road was needed to be
constructed through Marsabit, one of the most impoverished regions of Kenya, and
a village would need to be relocated.

A potential risk to maintaining the planned schedule, the land could not be pur-
chased by the Kenya Electricity Transmission Company Ltd. until after the PPP deal
was signed. To help keep the project on schedule and reduce the possibility of the
villagers saying no and causing the entire project to be stopped, the project leaders
worked with local leaders to encourage any dissidents to accept the purchase price
of their homes in the village and their land.

Rafael Jabba, chief portfolio officer for the African Development Bank in Nairobi,
Kenya, is the project leader for the private sector of the PPP. The private contractors
in the PPP are providing oversight for the construction of the windfarm. “We have a
close working relationship with the LWTP management team. As a result, you have
strong oversight of all the activities of the project site, to the point that we can quan-
tify the level of interventions taking place on the critical path on any given day. We
are tracking the progress of the subcontractors very closely,” stated Jabba, who
only provides project management advice and guidance when asked.

The government agency is providing oversight to the transmission line construc-
tion. Jabba remarked, “The president of Kenya has been to the project site, and he’s
made it clear how important this project is to the country. That support has filtered
down through the community and has helped the project to progress.” The project
has run smoothly from the start due to planning, relationships with stakeholders,
and a well-designed schedule.

Based on information from Anonymous. (2016). Kenya’s PPP power. PM Network, 30(2), 36–37.

The previous chapter discussed what work needs to be done in terms of scope and deli-
verables. It also discussed how that work will get done by defining specific activities
and arranging them in a sequence of dependent relationships to create a network
plan. This network plan is a roadmap for how all the activities fit together to accomplish
the project work scope and objective. When network planning techniques are used, the
scheduling function depends on the planning function. A schedule is a timetable for
the plan and, therefore, cannot be established until the network-based plan has been
created. In this chapter, we will develop a schedule for that plan. This chapter deals
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with estimating the resources and durations for all the specific activities, and developing
a detailed project schedule that determines when each activity should start and finish.

This chapter also discusses monitoring and controlling the progress of the project,
replanning, and updating the project schedule. Once a project actually starts, it is neces-
sary to monitor progress to ensure that everything is going according to schedule. This
involves measuring actual progress and comparing it to the schedule. If at any time during
the project it is determined that the project is behind schedule, corrective action must be
taken to get back on schedule, which may be very difficult if a project gets too far behind.

The key to effective project control is measuring actual progress and comparing it to
planned progress on a timely and regular basis and taking any needed corrective action
immediately. A project manager cannot simply hope that a problem will go away without
corrective intervention—it will not. Based on actual progress and on consideration of
other changes that may occur, an updated project schedule can be generated regularly
that forecasts whether the project will finish ahead of or behind its required completion
time. You will become familiar with

• Estimating the resources required for each activity
• Estimating the duration for each activity
• Establishing the estimated start time and required completion time for the overall

project
• Calculating the earliest times at which each activity can start and finish, based on

the project estimated start time
• Calculating the latest times by which each activity must start and finish to com-

plete the project by its required completion time
• Determining the amount of positive or negative slack between the time each

activity can start or finish and the time it must start or finish
• Identifying the critical (longest) path of activities
• Performing the steps in the project control process
• Determining the effects of actual schedule performance on the project schedule
• Incorporating changes into the schedule
• Developing an updated project schedule
• Determining approaches to controlling the project schedule
• Implementing agile project management

LEARNING
OUTCOMES

After studying this
chapter, the learner
should be able to:

• Estimate the resources
required for activities

• Estimate the duration
for an activity

• Determine the earliest
start and finish times for
activities

• Determine the latest
start and finish times for
activities

• Explain and determine
total slack

• Prepare a project
schedule

• Identify and explain
the critical path

• Discuss the project
control process

• Develop updated sche-
dules based on actual
progress and changes

• Discuss and apply
approaches to control
the project schedule

• Explain agile project
management
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Estimate Activity Resources
It is necessary to estimate the types and quantities of resources that will be required
to perform each specific activity to subsequently estimate how long it will take to
perform the activity. Resources include people, materials, equipment, facilities, and
so forth. The estimated resources required for an activity will influence the estimated
duration to perform the activity and the estimated cost of the activity.

When estimating resources for activities, the availability of each resource has
to be taken into account. It is important to know what types of resources are
available, in what quantities, and during what time periods to determine if the
right types of resources will be available in sufficient quantities during the time
periods that they are needed for specific activities. For example, a project for a
new building requires architects and engineers during the design phase at the
front end of the project, and then requires crafts and tradespeople during the
construction phase. So the architect-engineering firm needs to have architects
and engineers available when they will be needed to design the new office build-
ing. If they will not be available because they are assigned to work on other pro-
jects, it could delay the design of the office building or may require outsourcing
the design activities to a subcontractor. When considering the availability of
resources, it may be necessary to make some assumptions, such as the ability to
hire additional individuals with the appropriate expertise in time for when they
will be required to work on a project. For example, a project to develop a new
information system to track product recalls may require more software develo-
pers than are currently available on staff. So when resources are estimated for
specific software development activities, it may be determined that a certain
quantity of software developers are required, along with the assumption that
additional developers will be hired and available by the time they are required.

With an understanding of the availability of the types and quantities of various
resources during the period the project will be performed, it is necessary to esti-
mate the types and quantities of resources required to perform each specific activity.
In many cases, especially for smaller projects, most activities involve people
resources—that is, the members of the project team who may be utilized full
time or part time during the project. For example, it is estimated that four painters
are needed to paint the interior of a new house. If four painters are not available
during the period they will be needed, then some of the painters may have to work
extra hours or some of the work may have to be subcontracted. On the other
hand, if too many painters are estimated, it would cause a problem of inefficiency
because they would be bumping into each other, or they might have an excessive
amount of idle time. In addition to people resources, specific activities may also
require an estimate of equipment resources, such as the types and quantities of
earth-moving equipment required to clear the land for an expansion of a school
building. Similarly, there may be specific activities that require an estimate of
materials or supplies needed for performing an activity, such as the lumber needed
to frame a house, the shingles needed to install a roof, or the furniture needed to
be installed at a new day care center. Sometimes, estimating the types and quanti-
ties of materials that will be required for a specific activity provides an opportunity
or reminder to include some related activities that may have been unintentionally
forgotten when the specific activities were defined for a work package. In the case
of the furniture, maybe the materials estimate was for the activity to install furni-
ture, but then it was realized that several other preceding activities associated with

Reinforce Your Learning

1. The estimated

for an activity will
influence the

to perform the activity
and the

of the activity.

Reinforce Your Learning

2. When estimating
resources for
activities, the

of each resource has
to be taken into
account.

Chapter 5 Developing the Schedule 149

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



the furniture had been left out, including requesting bids or quotes for the furni-
ture, reviewing proposals, and ordering the furniture, as well as the supplier’s task
of making and/or delivering the furniture.

The estimated types and quantities of resources required for an activity together
with the availability of those resources will influence the estimated duration for
how long it will take to perform the activity.

When estimating the types and quantities of resources required for each spe-
cific activity, it is valuable to involve a person who has expertise or experience
with the activity to help make the estimate. The estimated activity resources
will also be used later for estimating activity costs and determining the project
budget. See the section on estimating activity costs in Chapter 7 for further
information.

See Chapter 6, Resource Utilization, for further discussion of this topic.

Estimate Activity Durations
Once the types and quantities of resources are estimated for each activity, esti-
mates can be made for how long it will take to perform each activity. The estimated
duration for each activity must be the total elapsed time—the time for the work to
be done plus any associated waiting time. In Figure 5.1, for example, the estimated
duration for activity 1, “Varnish Floors,” is five days, which includes both the time
to varnish the floors and the waiting time for the varnish to dry.

The activity’s estimated duration is shown in the lower right-hand corner of
the box.

It is a good practice to have the person who will be responsible for performing a
specific activity estimate the duration for that activity. This generates a commitment
from that person and avoids any bias that may be introduced by having one person
estimate the durations for all of the activities. In some cases, though—such as for
large projects that involve several hundred people performing various activities over
several years—it may not be practical to have each person estimate activity dura-
tions at the beginning of the project. Rather, each organization or subcontractor
responsible for a group or type of activities may designate an experienced individual
to estimate the durations for all the activities for which the organization or subcon-
tractor is responsible. If an organization or subcontractor has performed similar
projects in the past and has kept records of how long specific activities actually
took, these historical data can be used as a guide in estimating the durations of
similar activities for future projects.

FIGURE 5.1 Activity Estimated Duration
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The estimated duration for an activity must be based on the estimated quantity of
resources required to perform the activity. The estimated duration should be aggres-
sive, yet realistic. It should not include time for a lot of things that could possibly go
wrong. Nor should it be too optimistically short. It is generally better to be some-
what aggressive and estimate a duration for an activity at 5 days, say, and then actu-
ally finish it in 6 days, than to be overly conservative and estimate a duration at
10 days and then actually take 10 days. People sometimes perform to expectations—
if an activity is estimated to take 10 days, their effort will expand to fill the whole
10 days allotted, even if the activity could have been performed in a shorter time.

Playing the game of inflating estimated durations in anticipation of the project
manager negotiating shorter durations is not a good practice. Nor is padding
estimates with the vision of becoming a hero when the activities are completed
in less time than estimated.

Throughout the performance of the project, some activities will take longer
than their estimated duration, others will be done in less time than their esti-
mated duration, and a few may conform to the estimated duration exactly.
Over the life of a project that involves many activities, such delays and accelera-
tions will tend to cancel one another out. For example, one activity may take two
weeks longer than originally estimated, but this delay may be offset by two other
activities that each takes a week less than originally estimated.

It should be noted that at the beginning of the project, it may not be possible to
estimate the durations for all activities with a level of confidence regarding their
accuracy. This is especially true for longer-term projects. It may be easier to esti-
mate the durations for near-term activities, but as the project progresses, the proj-
ect team can progressively elaborate the estimated durations as more information is
known or becomes clear to allow for more accurate estimated durations.

Figure 5.2 shows the network diagram for a consumer market study, with the
estimated durations in days for each activity. A consistent time base, such as
hours or days or weeks, should be used for all the estimated durations of activi-
ties in a network diagram.

With projects for which there is a high degree of uncertainty about the esti-
mated durations for activities, it is possible to use three time estimates: an optimis-
tic estimate, a pessimistic estimate, and a most likely estimate. For a discussion of
this probabilistic technique, see Appendix 1 at the end of this chapter.

Establish Project Start and Completion Times
To establish a basis from which to calculate a schedule using the estimated dura-
tions for the activities, it is necessary to select a project estimated start time for
when the project is expected to begin and a project required completion time
for when the project must be done. These two times (or dates) define the overall
window, or envelope, of time in which the project must be completed.

The sponsor or customer often states the project required completion time in
the project charter, request for proposal (RFP), or contract—for example, the
project must be finished by June 30, the feasibility study must be completed in
time for the board meeting on September 30, or the annual reports must be in
the mail by January 15.

The contractor, however, may not want to commit to completing the project
by a specific date until the customer has approved the contract. In such cases, the
contract may state, “The project will be completed within 90 days after signing of
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the contract.” Here, the overall project time is stated in terms of a cycle time
(90 days) rather than in terms of specific calendar dates.

Assume that the consumer market study project shown in Figure 5.2 must be
completed in 130 working days. If we establish the project estimated start time as
0, then its required completion time is day 130.

Develop Project Schedule
Once you have an estimated duration for each activity in the network and have
established an overall window of time in which the project must be completed,
you must determine (based on durations and sequence) whether the project can
be done by the required completion time. To determine this, you can develop a
project schedule that provides a timetable for each activity and shows:

1.The earliest times (or dates) at which each activity can start and finish, based
on the project estimated start time (or date).

2.The latest times (or dates) by which each activity must start and finish to
complete the project by its required completion time (or date).

EARLIEST START AND FINISH TIMES
Given an estimated duration for each activity in the network and using the proj-
ect estimated start time as a reference, you can calculate the following two times
for each activity:

FIGURE 5.2 Network Diagram for Consumer Market Study Project, Showing Estimated Durations
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Activity Number
1.Earliest start (ES) time is the earliest time at which a specific activity can
begin, calculated on the basis of the project estimated start time and the
estimated durations of preceding activities.

2.Earliest finish (EF) time is the earliest time by which a specific activity can
be completed, calculated by adding the activity’s estimated duration to the
activity’s earliest start time:

EF ¼ ESþ Estimated Duration
The ES and EF times are determined by calculating forward—that is, by working

through the network diagram from the beginning of the project to the end of the proj-
ect. There is one rule that must be followed in making these forward calculations:

Rule 1: The earliest start time for a specific activity must be the same as or later
than the latest of all the earliest finish times of all the activities leading directly
into that specific activity.

Figure 5.3 shows three activities leading directly into “Dress Rehearsal.” “Prac-
tice Skit” has an EF of day 5, “Make Costumes” has an EF of day 10, and “Make
Props” has an EF of day 4. “Dress Rehearsal” cannot start until all three of these
activities are finished, so the latest of the EFs for these three activities determines
the ES for “Dress Rehearsal.” The latest of the three EFs is day 10—the EF time
for “Make Costumes.” Therefore, “Dress Rehearsal” cannot start any earlier than
day 10. That is, its ES must be day 10 or later. Even though “Practice Skit” and
“Make Props” may finish sooner than “Make Costumes,” “Dress Rehearsal” can-
not start because the network dependent relationships indicate that all three
activities must be finished before “Dress Rehearsal” can start.
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Figure 5.4 shows the forward calculations for the consumer market study proj-
ect. The project estimated start time is 0. Therefore, the earliest “Identify Target
Consumers” can start is time 0, and the earliest it can finish is 3 days later
(because its estimated duration is 3 days, EF ¼ 0þ 3 ¼ 3). When “Identify Target

FIGURE 5.3 Earliest Start Times
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FIGURE 5.4 Network Diagram for Consumer Market Study Project, Showing Earliest Start and Finish Times
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Consumers” is finished on day 3, “Develop Draft Questionnaire” can start. It has
an estimated duration of 10 days, so its ES is day 3 and its EF is day 13
(EF ¼ 3þ 10 ¼ 13). The calculations of ES and EF for subsequent activities are
done similarly, continuing forward through the network diagram.

Look for a moment at “Test Software.” It has an ES of day 50 because, according
to Rule 1, it cannot start until the two activities leading directly into it are finished.
“Develop Data Analysis Software” does not finish until day 50, and “Develop Soft-
ware Test Data” does not finish until day 40. Because “Test Software” cannot start
until both of these are finished, “Test Software” cannot start until day 50.

As a further illustration of Rule 1, refer once more to Figure 5.4. To start
“Mail Questionnaire & Get Responses,” the two activities immediately preceding
it, “Prepare Mailing Labels” and “Print Questionnaire,” must be finished. The EF
of “Prepare Mailing Labels” is day 40, and the EF of “Print Questionnaire” is day
48. According to Rule 1, it is the later of the two EFs, which is day 48, that deter-
mines the ES of “Mail Questionnaire & Get Responses.”

If you continue calculating the ES and the EF for each remaining activity in the
network diagram in Figure 5.4, you will see that the very last activity, “Prepare
Report,” has an EF of day 138. That is eight days beyond the project required
completion time of 130 days. At this point, we know there is a problem.

It should be noted that although the ES and EF times for each activity are
shown on the network diagram in Figure 5.4, this is not normally the case.
Rather, the ES and EF times (and the LS and LF times, which are explained in
the following section) are listed in a separate schedule table, like the one in
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Figure 5.5. Separating the schedule table from the network logic diagram makes
it easier to generate revised and updated schedules (perhaps using project man-
agement software), without continually making changes to the ES, EF, LS, and LF
times on the network diagram itself.

LATEST START AND FINISH TIMES
Given an estimated duration for each activity in the network and using the proj-
ect required completion time as a reference, you can calculate the following two
times for each activity:

1.Latest finish (LF) time is the latest time by which a specific activity must be
completed for the entire project to be finished by its required completion
time. It is calculated on the basis of the project required completion time and
the estimated durations of succeeding activities.

2.Latest start (LS) time is the latest time by which a specific activity must be
started for the entire project to be finished by its required completion time. It
is calculated by subtracting the activity’s estimated duration from the activ-
ity’s latest finish time:

LS ¼ LF� Estimated Duration

The LF and LS times are determined by calculating backward—that is, by
working through the network diagram from the end of the project to its

FIGURE 5.5 Schedule for Consumer Market Study Project, Showing Earliest Start and Finish Times
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beginning. There is one rule that must be followed in making these backward
calculations:

Rule 2: The latest finish time for a specific activity must be the same as or earlier
than the earliest of all the latest start times of all the activities emerging directly
from that specific activity.

Figure 5.6 shows two activities emerging directly from “Print Posters &
Brochures.” This project is required to be completed by day 30. Therefore,
“Distribute Posters” must be started by day 20 because it has an estimated duration
of 10 days (LS ¼ 30� 10 ¼ 20), and “Mail Brochures” must be started by day 25
because it has an estimated duration of 5 days (LS ¼ 30� 5 ¼ 25). The earlier of
these two LSs is day 20. Therefore, the latest that “Print Posters & Brochures” must
finish is day 20, so that “Distribute Posters” can start by day 20. Even though “Mail
Brochures” does not have to start until day 25, “Print Posters & Brochures” must fin-
ish by day 20 or else the whole project will be delayed. If “Print Posters & Brochures”
does not finish until day 25, then “Distribute Brochures” will not be able to start until
day 25. Because “Distribute Brochures” has an estimated duration of 10 days, it will
not finish until day 35, which is 5 days beyond the project required completion time.

Figure 5.7 shows the backward calculations for the consumer market study
project. The required completion time for the project is 130 working days.
Therefore, the latest that “Prepare Report,” the last activity, can finish is day
130, and the latest that it can start is day 120 because its estimated duration is
10 days (LS ¼ 130� 10 ¼ 120). For “Prepare Report” to start on day 120, the
latest that “Analyze Results” must finish is day 120. If the LF for “Analyze
Results” is day 120, then its LS is day 112 because its estimated duration is
8 days (LS ¼ 120� 8 ¼ 112). The calculations of LF and LS for prior activities
are done similarly, continuing backward through the network diagram.

Look at “Review Comments & Finalize Questionnaire.” For the four activities
emerging from this activity to start by their LS times (so that the project can
finish by its required completion time of 130 days), “Review Comments & Final-
ize Questionnaire” must be finished by the earliest LS of all four activities,
according to Rule 2. The four LS times are “Prepare Mailing Labels” day 38,
“Print Questionnaire” day 30, “Develop Data Analysis Software” day 88, and
“Develop Software Test Data” day 98. The earliest of the four LS times is day
30, the latest time by which “Print Questionnaire” must start. Therefore, the lat-
est that “Review Comments & Finalize Questionnaire” must finish is day 30.

FIGURE 5.6 Latest Finish Times
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If you continue calculating the LF and the LS for each activity in the network
diagram in Figure 5.7, you will see that the very first activity, “Identify Target Con-
sumers,” has an LS of �8! This means that, in order to complete the entire project
by its required completion time of 130 days, the project must start 8 days earlier
than it is estimated to start. Note that this difference of 8 days is equal to the dif-
ference we got when calculating forward through the network diagram to obtain
the ES and EF times. In essence, what we have found is that this project may take
138 days to complete, even though its required completion time is 130 days.

Like the ES and EF times, the LS and LF times are usually not shown on the net-
work diagram itself, but rather in a separate schedule table as shown in Figure 5.8.

TOTAL SLACK
In the consumer market study project, there is a difference of eight days between
the calculated EF time of the very last activity (“Prepare Report”) and the project
required completion time. This difference is the total slack (TS), also referred to
as total float. When the TS is a negative number, as in this example, it indicates a
lack of slack over the entire project.

If TS is positive, it represents the maximum amount of time that the activities
on a particular path can be delayed without jeopardizing completion of the project
by its required completion time. On the other hand, if TS is negative, it represents

FIGURE 5.7 Network Diagram for Consumer Market Study Project, Showing Latest Start and Finish
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the amount of time that the activities on a particular path must be accelerated to
complete the project by its required completion time. If TS is zero, the activities on
the path do not need to be accelerated but cannot be delayed.

The total slack for a particular path of activities is common to and shared
among all the activities on that path. Consider the example below.
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The earliest the project can finish is day 15 (the sum of the estimated dura-
tions of the three activities, 7 þ 5 þ 3). However, the required completion time
for the project is 20 days. The three activities on this path can therefore be
delayed up to five days without jeopardizing completion of the project by the
required time. This does not mean that each activity on the path can be delayed
five days (because this would create a total delay of 15 days); rather, it means
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that all the activities that make up the path can have a total delay of five days
among them. For example, if “Remove Old Wallpaper” actually takes 10 days
(three days longer than the estimated duration of seven days), then it will use up
three of the five days of TS, and only two days of TS will remain.

TS is calculated by subtracting the activity’s EF time from its LF time or its ES
time from its LS time. That is, the slack is equal to either the latest finish time
(LF) minus the earliest finish time (EF) for the activity, or the latest start time
(LS) minus the earliest start time (ES) for that activity. The two calculations are
equivalent.

Total Slack ¼ LF� EF, or Total Slack ¼ LS� ES

CRITICAL PATH
Not all networks are as simple as the one just used to illustrate TS. In large net-
work diagrams, there may be many paths of activities from the project start to the
project completion, just as there are many routes you can choose from to get from
New York City to Los Angeles. If 20 friends were going to leave at the same time
from New York City and each was going to drive a different route to Los Angeles,
they could not get together for a party in Los Angeles until the last person had
arrived—the one who took the longest (most time-consuming) route. Similarly, a
project cannot be completed until the longest (most time-consuming) path of

FIGURE 5.8 Schedule for Consumer Market Study Project, Showing Latest Start and Finish Times
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activities is finished. This longest path in the overall network diagram is called the
critical path.

One way to determine which activities make up the critical path is to find
which ones have the least slack. Subtract the EF time from the LF time for each
activity (or subtract the ES time from the LS time—both calculations will result
in the same value), and then look for all the activities that have the lowest value
(either least positive or most negative). All the activities with this value are on
the critical path of activities.

The values of TS for the consumer market study project are shown in
Figure 5.9. The lowest value is −8 days. The activities that have this same value
of TS make up the path 1–2–3–4–6–9–11–12–13. These nine activities comprise
the critical, or most time-consuming, path. The estimated durations of the activ-
ities on this path add up to 138 days (3 þ 10 þ 20 þ 5 þ 10 þ 65 þ 7 þ 8 þ
10). Among them, these activities need to be accelerated eight days to complete
the project by its required completion time of 130 days. Figure 5.10 highlights
the activities that make up the critical path.

To eliminate the �8 days of slack, the estimated durations of one or more
activities on this critical path need to be reduced. Suppose we reduce the esti-
mated duration of “Mail Questionnaire & Get Responses” from 65 days to 55
days by reducing the time respondents are given to return the questionnaire.
Because the estimated duration of an activity on the critical path is being reduced
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FIGURE 5.9 Schedule for Consumer Market Study Project, Showing Total Slack Values
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by 10 days, the TS changes from �8 days to þ2 days. The revised estimated
duration of 55 days can be used to prepare a revised project schedule, as shown
in Figure 5.11. This schedule shows that the critical path now has a TS of þ2
days, and the project is now estimated to finish in 128 days, which is two days
earlier than the required completion time of 130 days.

As stated earlier, a large network diagram can have many paths or routes from
its beginning to its end. Some of the paths may have positive values of TS; others
may have negative values of TS. Those paths with positive values of TS are some-
times referred to as noncritical paths, whereas those paths with zero or negative
values of TS are referred to as critical paths. The longest path is often referred to
as the most critical path.

It is not unusual that the initial project schedule that is developed may have negative
total slack, and it may then take several iterations of revising the estimated resources
and estimated durations of specific activities and/or changing the sequence or dependent
relationships among activities to arrive at an acceptable baseline schedule.

Sometimes the project team or contractor reacts to the project required com-
pletion date by force-fitting the schedule to meet the project required end date by
arbitrarily reducing the estimated durations of specific activities and convincing
themselves that somehow (by luck) the activities will get done in the reduced
amount of time. Then, when the project does not get completed on time, they
seem astonished! Instead, they should develop a realistic schedule, and then

FIGURE 5.10 Network Diagram for Consumer Market Study Project, Showing the Critical Path
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determine how much negative TS there is based on the customer’s required com-
pletion date. At that point, they can rationally determine how to reduce the neg-
ative slack to come up with an acceptable schedule that meets the project
required completion date. This is done by making decisions about how to reduce
the estimated durations of specific activities on the paths with negative slack.
This may mean making trade-off decisions to add more resources; working over-
time; subcontracting certain tasks; reducing scope/specifications; replacing some
resources with higher-cost, more experienced resources; and so forth. As a last
resort, it may mean going back to the sponsor or customer and asking for an
extension of the project required completion date, for more money for the
extra resources to accelerate the schedule, or for approval to reduce scope. It is
better to inform the customer early in the project rather than surprising him or
her later. It is important to manage the customer’s expectations.

FREE SLACK
Another type of slack that is sometimes calculated is free slack (FS), also referred to
as free float, which is the amount of time a specificfree float, which is the amount of time a specificfree float activity can be postponed with-
out delaying the ES time of its immediately succeeding activities. It is the relative
difference between the amounts of TS for activities entering into the same activity.
FS is calculated by finding the lowest of the values of TS for all the activities enteringFS is calculated by finding the lowest of the values of TS for all the activities enteringFS is calculated by finding the lowest of the v
into a specific activity and then subtracting it from the values of TS for the other
activities also entering into that same activity. Because FS is the relative differenceactivities also entering into that same activity. Because FS is the relative differenceactivities also entering into that same acti
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between values of TS for activities entering into the same activity, it will exist
only when two or more activities enter into the same activity. Also, because FS is a
relative difference between values of TS, it is always a positive value.

For an illustration of FS, consider Figures 5.9 and 5.10. In the network diagram
in Figure 5.10, there are three instances where a particular activity has more than
one activity entering into it:

• Activity 9, “Mail Questionnaire & Get Responses,” has activities 5 and 6
entering into it.

• Activity 10, “Test Software,” has activities 7 and 8 entering into it.
• Activity 11, “Input Response Data,” has activities 9 and 10 entering into it.

In the schedule in Figure 5.9, the values of TS for activities 5 and 6 are 0 and �8
days, respectively. The lesser of these two values is �8 days for activity 6. The FS
for activity 5 is the relative difference between its TS, 0, and �8. This relative
difference is 8 days: 0� ð�8Þ ¼ 8 days. This means that activity 5, “Prepare
Mailing Labels,” already has an FS of 8 days and can slip by up to that amount
without delaying the ES time of activity 9, “Mail Questionnaire & Get Responses.”

Similarly, the values of TS for activities 7 and 8 are 50 and 60 days, respec-
tively. The lesser of these two values is 50 days. Therefore, activity 8, “Develop
Software Test Data,” has an FS of 10 days ð60� 50 ¼ 10Þ and can slip by up to
that amount without delaying the ES time of activity 10, “Test Software.”

FIGURE 5.11 Revised Schedule for Consumer Market Study Project
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BAR CHART FORMAT
Network-based planning and scheduling techniques are often compared to
another somewhat familiar tool known as a bar chart, sometimes referred to as
a Gantt chart, that displays activities along a time scale. This is an older planning
and scheduling tool; however, it remains popular because of its simplicity.

Figure 5.12 shows a bar chart for the consumer market study. Activities are
listed on the left-hand side, and a time scale is shown along the bottom. The
estimated duration for each activity is indicated by a bar spanning the period
during which the activity is expected to be accomplished. A column that indicates
who is responsible for each task can be added to the chart.

Project management software can automatically generate a time-scaled bar chart
from the schedule table that is based on the network diagram. These bar charts can
display arrows that connect the bars to show the dependent relationships among
the activities. The bar chart can be based on the ES and EF times or on the LS
and LF times. Figure 5.12 is a bar chart based on the ES and EF times in Figure 5.9.

However, bar charts are sometimes used instead of a network-based schedule.
This has a shortcoming. When using only a bar chart for scheduling, without
first creating a network-based schedule, the planning and scheduling of activities

FIGURE 5.12 Bar Chart for Consumer Market Study Project
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is done simultaneously. The person draws the activity bars proportionate to the
estimated durations for each activity and must be aware of the dependent rela-
tionships among the activities—that is, which activities must be finished before
others can start and which activities can be performed concurrently. A major
drawback of using only a traditional bar chart is that it does not graphically dis-
play those dependent relationships of activities. Therefore, it is not obvious
which activities will be affected when a given activity is delayed.

Project Control Process
Figure 5.13 illustrates the steps in the project control process. It starts with estab-
lishing a baseline plan that shows how the project scope will be accomplished on
schedule and within budget. Once this baseline plan is agreed upon by the cus-
tomer and the contractor or project team, the project work can be performed.
Then it is necessary to monitor the progress to ensure that everything is going
according to the plan. The project control process involves regularly gathering
data on project performance, comparing actual performance to planned perfor-
mance, and taking corrective action immediately if actual performance is behind
planned performance. This process must occur regularly throughout the project.

A regular reporting period (time interval) should be established for compar-
ing actual progress with planned progress. Reporting may be daily, weekly,
biweekly, or monthly, depending on the complexity or overall duration of the
project. If a project is expected to have an overall duration of a month, the
reporting period might be as short as a day. On the other hand, if a project is
expected to run five years, the reporting period might be a month.

During each reporting period, two kinds of data or information need to be
collected:

1.Data on actual performance. This includes

• The actual time that activities were started and/or finished
• The actual costs expended and committed
• The earned value of the work completed

2. Information on any changes to the project scope, schedule, and budget. These
changes could be initiated by the customer or the project team, or they could
be the result of an unanticipated occurrence.

It should be noted that once changes are incorporated into the plan and
agreed upon by the sponsor or customer, a new baseline plan has to be estab-
lished. The scope, schedule, and budget of the new baseline plan may be different
from those of the original baseline plan.

It is crucial that the data and information discussed above be collected in a
timely manner and used to calculate an updated project schedule and budget.
For example, if project reporting is done monthly, data and information should
be obtained as late as possible in that monthly period so that when an updated
schedule and budget are calculated, they are based on the latest possible infor-
mation. In other words, a project manager should not gather data at the begin-
ning of the month and then wait until the end of the month to use it to
calculate an updated schedule and budget because the data will be outdated
and may cause incorrect decisions to be made about the project status and
corrective actions.
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Once an updated schedule and budget have been calculated, they need to be
compared to the baseline schedule and budget and analyzed for variances to
determine whether a project is ahead of or behind schedule and under or over
budget. If the project status is okay, no corrective actions are needed; the status
will be analyzed again for the next reporting period.

The key to effective project control is measuring actual progress and comparing
it to planned progress on a timely and regular basis and taking any needed correc-
tive action immediately.

If it is determined that corrective actions are necessary, however, decisions
must be made regarding how to revise the scope, schedule, or the budget. These

FIGURE 5.13 Project Control Process
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decisions often involve a trade-off of scope, time, and cost. For example, reducing
the estimated duration of an activity may require either increasing costs to pay for
more resources or reducing the scope of the task (and possibly not meeting the
customer’s technical requirements). Similarly, reducing project costs may require
using materials of a lower quality than originally planned. Once a decision is
made on which corrective actions to take, they must be incorporated into the
schedule and budget. It is then necessary to calculate a revised schedule and bud-
get to determine whether the planned corrective measures result in an acceptable
schedule and budget. If not, further revisions will be needed.

The project control process continues throughout the project. In general, the
shorter the reporting period, the better the chances of identifying problems early
and taking effective corrective actions. If a project gets too far out of control, it
may be difficult to accomplish the project objective without sacrificing the scope,
quality, schedule, or budget. There may be situations in which it is wise to
increase the frequency of reporting until the project is back on track. For exam-
ple, if a five-year project with monthly reporting is endangered by a slipping
schedule or an increasing budget overrun, it may be prudent to reduce the
reporting period to one week to monitor the project and the impact of corrective
actions more closely.

The project control process is an important and necessary part of project
management. Just establishing a sound baseline plan is not sufficient because
even the best-laid plans do not always work out. Project management is a proac-
tive approach to controlling a project to ensure that the project objective is
accomplished, even when things do not go according to plan.

Effects of Actual Schedule Performance
Throughout a project, some activities will be completed on time, some will be
finished ahead of schedule, and others will be finished later than scheduled.
Actual progress—whether faster or slower than planned—will have an effect on
the schedule of the remaining, uncompleted activities of the project. Specifically,
the actual finish (AF) times at which activities are actually completed will deter-
mine the ES and EF times for the remaining activities in the network diagram, as
well as the TS.

Part (a) of Figure 5.14 is a network diagram for a simple project. It shows that
the earliest the project can finish is day 15 (the sum of the estimated durations
of the three activities, 7 þ 5 þ 3). Given that the required completion time is
day 20, the project has a TS of þ5 days.

Suppose that activity 1, “Remove Old Wallpaper,” is actually finished on day
10, rather than on day 7 as planned, because it turns out to be more difficult
than anticipated. See part (b) of Figure 5.14. This means that the ES and EF
times for activities 2 and 3 will be three days later than on the original schedule.
Because “Remove Old Wallpaper” is actually finished on day 10, the ES for
“Patch Walls” will be day 10 and its EF will be day 15. Following through with
the forward calculations, we find that “Put Up New Wallpaper” will have an ES
of day 15 and an EF of day 18. Comparing this new EF of the last activity to the
required completion time of day 20, we find a difference of two days. The TS got
worse—it changed in a negative direction, from þ5 days to þ2 days. This exam-
ple illustrates how the AF times of activities have a ripple effect, altering the
remaining activities’ ES and EF times and the TS.
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It is helpful to indicate on the network diagram, in some manner, which activ-
ities have been completed. One method is to shade or crosshatch the activity box,
as was done in part (b) of Figure 5.14.

Incorporate Changes into Schedule
Throughout a project, changes may occur that have an impact on the schedule.
As was noted earlier, these changes might be initiated by the customer or the
project team, or they might be the result of an unanticipated occurrence. Here
are some examples of changes initiated by the customer:

• A home buyer tells the builder that the family room should be larger and the
bedroom windows should be relocated.

• A customer tells the project team developing an information system that the
system must have the capability to produce a previously unmentioned set of
reports and graphics, which requires additional new elements in the
database.

These types of changes represent revisions to the original project scope and
will have an impact on the schedule and budget. The degree of impact, however,
may depend on when the changes are requested. If they are requested early in
the project, they may have less impact on schedule and budget than if they are
requested later in the project. For example, changing the size of the family room
and relocating the bedroom windows would be relatively easy if the house was
still being designed and the drawings being prepared. However, if the changes
are requested after the framing is put up and the windows are installed, the
impact on schedule and budget will be much greater.

When the customer requests a change, the contractor or project team should
estimate the impact on the project schedule and budget and then obtain cus-
tomer approval before proceeding. If the customer approves the proposed revi-
sions to the project schedule and budget, then any additional activities, revised
estimated durations, and revised estimated resources and associated costs should
be incorporated into the project schedule and budget.

FIGURE 5.14 Effect of Actual Finish Times

Remove
Old

Wallpaper

Patch
Walls

Put Up
New

Wallpaper Required Completion = 20 Days

Required Completion = 20 Days

1 7 2 5 3 3

(a)

1 7 2 5 3 3

(b)

AF = 10

0

RemoveRemoveRemoveRemove
OldOldOldOld

WallpaperWallpaperWallpaper

Patch
Walls

Put Up
New

Wallpaper

Crossed-out boxes indicate completed activities

Chapter 5 Developing the Schedule 169

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



An example of a change initiated by a project team is the decision by a team
that is planning a community festival to eliminate all amusement rides for
adults because of space limitations and insurance costs. The project plan
would then have to be revised to delete or modify all those activities involving
adult rides. An example of a change initiated by a project manager would be,
rather than develop customized software for an automated invoicing compo-
nent of a system, to use standard available software to reduce costs and accel-
erate the schedule.

Some changes involve the addition of activities that may have been overlooked
when the original plan was developed. For example, the project team may have
forgotten to include activities associated with developing training materials and
conducting training for a new information system. Or the customer or contractor
may have failed to include the installation of gutters and downspouts in the work
scope for the construction of a restaurant.

Other changes become necessary because of unanticipated occurrences, such
as a snowstorm that slows down construction of a building, the failure of a new
product to pass quality tests, or the untimely resignation of a key member of a
project team. These events will have an impact on the schedule and/or budget
and will require that the project plan be modified.

Still other changes can result from progressive elaboration of adding more
detail as the project moves forward. No matter what level of detail is used in
the initial network diagram, there will be activities that can be broken down
into greater detail as the project progresses.

Any type of change—whether initiated by the customer, the contractor, the
project manager, a team member, or an unanticipated event—will require a
modification to the plan in terms of scope, schedule, and/or budget. When
such changes are agreed upon, a new baseline plan is established and used as
the benchmark against which actual project performance will be compared.

With respect to the project schedule, changes can result in the addition or
deletion of activities, resequencing of activities, changes to estimated durations
for specific activities, or a new required completion time for the project.

See the section on managing changes in Chapter 10, and the section on control
document changes in Chapter 12 for further discussion of managing and control-
ling changes.

Update Project Schedule
Based on actual progress and on consideration of other changes that may occur,
an updated project schedule can be generated regularly that forecasts whether the
project will finish ahead of or behind its required completion time. Once data
have been collected on the AF times of completed activities and the effects of
any project changes, an updated project schedule can be calculated. These calcu-
lations are based on the methodology explained in this chapter:

• The ES and EF times for the remaining, uncompleted activities are calculated
by working forward through the network, but they are based on the actual
finish times of completed activities and the estimated durations of the
uncompleted activities.

• The LS and LF times for the uncompleted activities are calculated by work-
ing backward through the network.
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As an illustration of the calculation of an updated schedule, let us consider the
network diagram shown in Figure 5.15 for the consumer market study project.
Assume the following:

1.Completed activities:
a. Activity 1, “Identify Target Consumers,” actually finished on day 2.
b. Activity 2, “Develop Draft Questionnaire,” actually finished on day 11.
c. Activity 3, “Pilot-Test Questionnaire,” actually finished on day 30.

2.Project changes:
a. It was discovered that the database to be used to prepare the mailing labels

was not up to date. A new database needs to be purchased before the
mailing labels can be prepared. This new database was ordered on day 23.
It will take 21 days to get it from the supplier.

b. A preliminary review of comments from the pilot test of the questionnaire
indicates that substantial revisions to the questionnaire are required.
Therefore, the duration estimate for activity 4 needs to be increased from
5 days to 15 days.

The network diagram in Figure 5.15 incorporates the above information.
Figure 5.16 shows the updated schedule. Note that the TS for the critical path
is now �5 days, instead of the þ2 days in the baseline schedule in Figure 5.11.
The anticipated project completion time is now day 135, which is beyond the
required completion time of 130 days.

Control Schedule
Schedule control involves four steps:

1.Analyzing the schedule to determine which areas may need corrective action
2.Deciding what specific corrective actions should be taken
3.Revising the plan to incorporate the chosen corrective actions
4.Recalculating the schedule to evaluate the effects of the planned corrective actions

If the planned corrective actions do not result in an acceptable schedule, these
steps need to be repeated.

Throughout a project, each time a schedule is recalculated—whether it is after
actual performance data or project changes are incorporated or after corrective
actions are planned—it is necessary to analyze the newly calculated schedule to
determine whether it needs further revision. The schedule analysis should
include identifying the critical path and any paths of activities that have negative
slack, as well as those paths where slippages have occurred (the slack got worse)
compared with the previously calculated schedule.

A concentrated effort to accelerate project progress must be applied to the
paths with negative slack. The amount of slack should determine the priority
with which these concentrated efforts are applied. For example, the path with
the most negative slack should be given top priority.

Corrective actions that will eliminate the negative slack from the project schedule
must be identified. These corrective actions must reduce the estimated durations of
activities on the negative-slack paths. Remember, the slack for a path of activities is
shared among all the activities on that path. Therefore, a change in the estimated
duration of any activity on that path will cause a corresponding change in the slack
for that path.

Reinforce Your Learning
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When analyzing a path of activities that has negative slack, you should focus
on two kinds of activities:

1.Activities that are near term (that is, in progress or to be started in the imme-
diate future). It is much wiser to take aggressive corrective action to reduce the
estimated durations of activities that will be done in the near term than to plan
to reduce the estimated durations of activities that are scheduled sometime in
the future. If you postpone until the distant future taking corrective action that
will reduce the estimated durations of activities, you may find that the negative
slack has deteriorated even further by that time. As the project progresses,
there is always less time remaining in which corrective action can be taken.

Looking at Figure 5.16, we can see that it would be better to try to reduce
the durations of the near-term activities on the critical path, such as “Review
Comments & Finalize Questionnaire” or “Print Questionnaire,” than to put
off corrective action until the last activity, “Prepare Report.”

2.Activities that have long estimated durations. Taking corrective action that
will reduce a 20-day activity by 20 percent (that is, by four days) has a
greater impact than totally eliminating a 1-day activity. Usually, longer-
duration activities present the opportunity for larger reductions.

Look again at Figure 5.16. There may be more opportunity to reduce the
55-day duration estimate for “Mail Questionnaire & Get Responses” by five
days (9 percent) than to reduce the shorter estimated durations of other
activities on the critical path.

FIGURE 5.15 Network Diagram for Consumer Market Study Project, Incorporating Actual Progress and Changes
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There are various approaches to reducing the estimated durations of activities.
One obvious way is to apply more resources to accelerate an activity. This could
be done by assigning more people to work on the activity or asking the people
working on the activity to work more hours per day or more days per week.
Additional appropriate resources might be transferred from concurrent activities
that have positive slack. Sometimes, however, adding people to an activity may,
in fact, result in the activity taking longer, because the people already assigned to
the activity are diverted from their work to help the new people get up to speed.
Another approach is to assign a person with greater expertise or more experience
to perform or help with the activity, to get it done in a shorter time than was
possible with the less-experienced people originally assigned to it.

Reducing the scope or requirements for an activity is another way to reduce its
estimated duration. For example, it might be acceptable to put only one coat of paint
on a room rather than two coats, as originally planned. In some cases, a decision
might be made to totally eliminate some activities, deleting them and their durations
from the schedule, such as deciding not to install a fence around the property.

Increasing productivity through improved methods or technology is yet
another approach to reducing the estimated durations of activities. For example,
instead of having people keyboard data from patient medical forms into a com-
puter database, optical scanning equipment might be used.

Once specific corrective actions to reduce the negative slack have been
decided, the estimated durations for the appropriate activities must be revised
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in the network plan. Then a revised schedule needs to be calculated to evaluate
whether the planned corrective actions reduce the negative slack as anticipated.

In most cases, eliminating negative slack by reducing durations of activities
will involve a trade-off in the form of an increase in costs or a reduction in
scope. (For a further discussion of this topic, see the appendix on Time-Cost
Trade-Off at the end of Chapter 7.) If the project is way behind schedule (has
substantial negative slack), a substantial increase in costs and/or reduction in
work scope or quality may be required to get it back on schedule. This could
jeopardize elements of the overall project objective, such as scope, schedule, bud-
get, and/or quality. In some cases, the customer and the contractor or project
team may have to acknowledge that one or more of these elements cannot be
achieved; therefore, the customer may have to extend the required completion
time for the entire project, or there may be a dispute over who should absorb
any increased cost to accelerate the schedule—the contractor or the customer.

Some contracts include a bonus provision, whereby the customer will pay the
contractor a bonus if the project is completed ahead of schedule. Conversely,
some contracts include a penalty provision, whereby the customer can reduce
the final payment to the contractor if the project is not completed on time.
Some of these penalties can be substantial. In either of these situations, effective
schedule control is crucial.

FIGURE 5.16 Updated Schedule for Consumer Market Study Project
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The key to effective schedule control is to aggressively address any paths with
negative or deteriorating slack values as soon as they are identified, rather than
hoping that things will improve as the project goes on. Addressing schedule pro-
blems early will minimize the negative impact on budget and scope. If a project
falls too far behind, getting back on schedule becomes more difficult, and it does
not come free. It requires spending more money or reducing the scope or quality.

On projects that do not have negative slack, it is important not to let the slack
deteriorate by accepting delays and slippages. If a project is ahead of schedule, a
concentrated effort should be made to keep it ahead of schedule.

Project meetings are a good forum for addressing schedule control issues. See
the section on meetings in Chapter 12, and the section on problem solving in
Chapter 11 for related information.

REAL WORLD PROJECT MANAGEMENT

Scheduling Terminal 5

T5 at London Heathrow Airport was designed and built to be the home for British
Airways domestic and international flights and was projected to provide service for
30 million passengers annually. With plans for 62 aircraft stands, the complex design
was positioned on a 260-hectare (2.6 million m2, 1.0 sq mile) site on the western end
of Heathrow and was bordered by the northern and southern runways. Concourse A
was planned as a four-story terminal building connected to a satellite building, Con-
course B, by an underground people mover transit system. The plan also included
the placement of a 4,000 space multistory car parking garage, hotel facilities, and an
air traffic control tower. Access to and from T5 included road links to the M25 motor-
way and an underground railway to the London Underground Piccadilly Line.

Discussions began in 1986 about the need and possible designs of a new termi-
nal. In 1989, the Richard Rogers Partnership developed an initial design for the archi-
tecture of the facility. Over the next two years, they would develop an additional four
designs with the last submitted to the planning commission. The goal of each design
was to create a passenger experience. In 2001, construction began with an opening
of the terminal planned for March 30, 2008.

The schedule for the construction was subject to 700 restrictions, including a
requirement to divert two rivers for environmental standards. The more than 20,000
suppliers for the project provided materials for the buildings, rails and tunnels, infra-
structure, or systems. The complete project was made up of 16 major projects and
147 subprojects with costs from £1 million to £300 million. Each day, 8,000 workers
reported to the site and received almost 250 deliveries per hour.

To help maintain the schedule and avoid costly delays, the British Airport Author-
ity required contractors to think beyond the traditional methods for contracting and
project performance. One such risk mitigation was to have the roof team construct
the roof structure at a location offsite first to test the process and schedule. During
the trial, 140 lessons were identified. Because the roof had been tested, when the
roof was then constructed onsite, it did not fall victim to costly mistakes and safety
concerns. The rapid construction of the roof onsite saved valuable time in the sched-
ule; the roof was delivered three months early and saved £5.5 million, much more
than the £3.5 million to complete the prototype construction.
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Over a three-year period, the project schedule included systems testing to prepare
the people and the processes for opening day. Each of the 66 trial openings included
2,500 people in a variety of roles.

Terminal 5 opened for operation on March 27, 2008, three days ahead of sched-
ule. From a construction schedule point of view, Terminal 5 was a success with its
on time opening; it was constructed within budget and had an acceptable safety
record. Over the first five days of operation, 501 flights were canceled and 20,000
bags were misplaced at a cost of £16 million. Even though the Terminal 5 construc-
tion project seemingly had been delivered on time and on budget, not every system
was ready for functionality upon opening. Finally, 12 days after its initial opening,
Terminal 5 began its full flight schedule.

Based on information from Davies, A., Dodgson, M., & Gann, D. (2016). Dynamic capabilities in complex pro-
jects: The case of London Heathrow Terminal 5. Project Management Journal, 47(2), 26Project Management Journal, 47(2), 26Project Management Journal, 47 –46.

Scheduling for Information Systems Development
Chapter 4 defined an information system as a computer-based system that
accepts data as input, processes the data, and produces information required by
users. Scheduling the development of an information system is a challenging
process. Such scheduling is often done in a haphazard manner, and, as a result,
a large number of information system projects are finished much later than orig-
inally promised or never finished at all. One of the most important factors in
effective scheduling is estimating activity durations that are as realistic as possi-
ble. This is not an easy task; however, it does become easier with experience.

Among the common problems that often push information system develop-
ment projects beyond their required completion time are the following:

• Failure to identify all user requirements
• Failure to identify user requirements properly
• Continuing growth of project scope
• Underestimating learning curves for new software packages
• Incompatible hardware
• Logical design flaws
• Poor selection of software
• Failure to select the best design strategy
• Data incompatibility issues
• Failure to perform all phases of the systems development life cycle

Controlling the schedule for the development of an information system is a chal-
lenge. Numerous unexpected circumstances might arise that can push an informa-
tion system development project well beyond its originally required completion date.
However, just as with any other type of project, the key to effective project control is
measuring actual progress and comparing it to planned progress on a timely and
regular basis and taking any necessary corrective action immediately.

Like other forms of project control, schedule control for information system
development projects is carried out according to the steps discussed earlier in
this chapter. A project control process such as the one illustrated in Figure 5.13
should be used for comparing actual performance with the schedule. Once the
customer and the project team agree on changes, these changes should be
recorded and the schedule should be revised.
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Among the changes that commonly become necessary during information sys-
tem development projects are the following:

• Changes to the interface—such as added fields, different icons, different col-
ors, different menu structures or buttons, or completely new screens.

• Changes to reports—such as added fields, different subtotals and totals, dif-
ferent sorts, different selection criteria, different order of fields, or completely
new reports.

• Changes to online queries—such as different ad hoc capabilities, access to
different fields or databases, different query structures, or additional queries.

• Changes to database structures—such as additional fields, different data field
names, different data storage sizes, different relationships among the data, or
completely new databases.

• Changes to software processing routines—such as different algorithms, different
interfaces with other subroutines, different internal logic, or new procedures.

• Changes to processing speeds—such as higher throughput rates or response times.
• Changes to storage capacities—such as an increase in the maximum number

of data records.
• Changes to business processes—such as changes in work or data flow, addi-

tion of new clients that must have access, or completely new processes that
must be supported.

• Changes to software resulting from hardware upgrades or, conversely, hard-
ware upgrades resulting from the availability of more powerful software.

FIGURE 5.17 List of Activities, Immediate Predecessors, and Estimated Durations
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Immediate

Predecessors
Estimated

Duration (days)

Gather Data —
Study Feasibility —
Prepare Problem Definition Report 1, 2

Interview Users 3
Study Existing System 3
Define User Requirements 4
Prepare System Analysis Report 5, 6

Input & Output 7
Processing & Database 7
Evaluation 8, 9
Prepare System Design Report 10

Software Development 11
Hardware Development 11
Network Development 11
Prepare System Development Report 12, 13, 14

Software Testing 15
Hardware Testing 15
Network Testing 15
Prepare Testing Report 16, 17, 18

Training 19
System Conversion 19
Prepare Implementation Report 20, 21
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AN INFORMATION SYSTEM EXAMPLE: INTERNET
APPLICATIONS DEVELOPMENT FOR ABC OFFICE
DESIGNS (CONTINUED)
Recall from Chapter 4 that ABC Office Designs has a large number of sales
representatives who sell office furniture to major corporations. Each sales repre-
sentative is assigned to a specific state, and each state is part of one of four
regions in the country. To enable management to monitor the number and
amount of sales for each representative, for each state, and for each region,
ABC has decided to build a Web-based information system. In addition, the
information system needs to be able to track prices, inventory, and the
competition.

The Information System department within the corporation assigned Beth
Smith to be the project manager of the Web-based reporting system develop-
ment project. Previously, Beth had identified all of the major tasks that needed
to be accomplished and developed the work breakdown structure (WBS),
responsibility assignment matrix, and network diagram. Her next step was to
come up with estimated durations for the activities. After consulting extensively
with the project team, she derived the estimates shown in Figure 5.17.

The project is required to be completed in 50 days, and it needs to be started
as soon as possible. Having the estimated durations for each activity and the
project required start and finish times, Beth was ready to perform the calcula-
tions for the ES and EF times for each activity. These values are shown above
each activity in Figure 5.18.

Beth calculated the ES and EF times by going forward through the network.
The first tasks, “Gather Data” and “Study Feasibility,” have ES times of 0.
Because “Gather Data” is estimated to take 3 days, its EF is 0þ 3 ¼ 3 days.
Because “Study Feasibility” is estimated to take 4 days, its EF is 0þ 4 ¼ 4 days.
Beth continued this process, moving forward through the network diagram until
all activities had been assigned ES and EF times.

FIGURE 5.18 Network Diagram for Web-based Reporting System Project, Showing Earliest Start and Finish Times
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After the ES and EF times were calculated, Beth calculated the LS and LF
times. The starting point here is the time by which the project must be com-
pleted—50 days. The LS and LF times are shown below each activity in
Figure 5.19.

Beth calculated the LF and LS times by going backward through the network.
The last task, “Prepare Implementation Report,” has an LF time of 50—the time
by which the project needs to be completed. Because “Prepare Implementation
Report” is estimated to take one day to perform, its LS is 50� 1 ¼ 49 days.
This means that “Prepare Implementation Report” must be started by day 49 at
the latest, or the project will not finish by its required completion time. Beth
continued this process, moving backward through the network diagram until all
activities had been assigned LF and LS times.

After the ES, EF, LS, and LF times were calculated, Beth calculated the TS.
These values are shown in Figure 5.20. Recall that the TS is calculated by either
subtracting ES from LS or subtracting EF from LF for each activity.

After she calculated the TS for each activity, Beth had to identify the critical
path. For the Web-based reporting system development project, any activity with
a slack of –9 is on the critical path. Figure 5.21 shows the critical path for this
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development project. At this point, Beth and her team must determine a way to
reduce the development time by 9 days, request that the project completion date
be extended from 50 to 59 days, or find some compromise.

However, after extensive discussions with upper management, in which she
stressed the importance of developing the system right the first time and not
having to rush through some critical phases of the SDLC, Beth convinced her
superiors to extend the project completion time to 60 days.

Beth and her team proceeded with the project and completed activities
1 through 6:

• Activity 1, “Gather Data,” actually finished on day 4.
• Activity 2, “Study Feasibility,” actually finished on day 4.
• Activity 3, “Prepare Problem Definition Report,” actually finished on day 5.
• Activity 4, “Interview Users,” actually finished on day 10.
• Activity 5, “Study Existing System,” actually finished on day 15.
• Activity 6, “Define User Requirements,” actually finished on day 18.

They then discovered that, by using some reusable software for the database,
they could reduce the estimated duration of activity 9, “Processing & Database,”
from 10 days to 8 days.

Figures 5.22 and 5.23 show the updated network diagram and project sched-
ule, respectively, after these changes have been incorporated. Notice that because
of the above occurrences, the critical path now has a TS of 0.

Project Management Information Systems
Almost all project management information systems allow you to perform the
scheduling functions identified in this chapter. Specifically, activity estimated
durations can be in hours, days, weeks, months, or years, and with a click of

FIGURE 5.19 Network Diagram for Web-based Reporting System Project, Showing Latest Start and Finish Times
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the mouse, time scales can easily be converted from days to weeks, weeks to days,
and so on. The estimated durations can easily be updated and revised. In addi-
tion, calendaring systems provide the project manager with the ability to handle
weekends, company holidays, and vacation days.

Project start and finish times can be entered as specific calendar dates (for
example, June 1, 2018, or December 31, 2018), or an overall number of days
(or weeks or months), without specific calendar dates assigned, can be entered
(for example, the project needs to finish by week 50). Given the project required
completion date and the list of activities with their estimated durations, the soft-
ware will calculate the date by which a project needs to start. Similarly, it will
calculate the earliest project completion date, based on the actual start date and
the list of activities with their estimated durations.

The software will also calculate ES, EF, LS, and LF times, TS and FS, and the
critical path, all with a click of the mouse. It is important, however, for the proj-
ect manager to understand what these terms are and what the calculations mean.

Most project management information systems have the ability to provide
Gantt or bar charts that display the dependencies among tasks by connecting

t
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tasks and their predecessors with lines and arrowheads. The user can click back
and forth between the Gantt or bar charts and the network diagrams.

Virtually all project management information systems allow you to perform
the control functions identified in this chapter. Specifically, while an activity is

FIGURE 5.20 Schedule for Web-based Reporting System Project
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in progress or once an activity has been completed, current information can
be entered into the system and the software will automatically revise the proj-
ect schedule. Likewise, if the estimated durations for any future activities
change, these changes can be entered into the system and the information sys-
tem will automatically update the schedule. All network diagrams, tables, and
reports produced by the software will be updated to reflect the most recent
information.

See Appendix A in the back of the book for a thorough discussion of project
management information systems.

Agile Project Management
Agile project management is an approach to reduce product development time
while minimizing risk through continuous interaction between the customer and
small self-organized teams that produce increments of working product features
in short-time iterations while rapidly adapting to changes in requirements. It is
applicable to projects for which the requirements are difficult to define at the
beginning or may change quickly or often during the project. It emphasizes
short-term planning and intense work efforts in short fixed time cycles. Agile
project management is sometimes used for software product development pro-
jects during which the final system product is completed in increments by devel-
oping sets or modules of specific product requirements and features in short
timeframes.

There are various methodologies for implementing agile project management.
One of the more popular methodologies is Scrum, a term derived from the game
of rugby.

The roles of the participants involved in this approach include:

• A product owner, also referred to as the customer representative, is responsi-
ble for defining the customer requirements and product features and for
ensuring that the development team delivers an end product with the
required features. Sometimes product features may be defined by “stories”
that are descriptions by end users of features they would like changed or
added to an existing product or included in a new product. The product
owner also prioritizes the requirements based on their value and dependent
relationships or required sequence. She then creates a product backlog that
is an ordered list of requirements or features from which the specific sets of
items will be selected and released to the development team to produce and
to demonstrate at the end of a fixed timeframe. These sets of features are
referred to as a releases (similar to work packages) because the items are
released from the product backlog to the team to produce a working product
increment that is a portion of the overall end product that is being devel-
oped. The product owner is encouraged to collocate with the development
team to enable regular discussions and clarifications of customer require-
ments, to review and provide comments and feedback on the work of the
development team, and to specify any modifications that need to be made so
the development team can adapt their work efforts during the remaining
fixed time period to accommodate any changes; otherwise, the changes will
need to be incorporated in future releases.
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• The development team develops, delivers, and demonstrates working prod-
uct increments (portions or modules of the overall end product that is
being developed) for specific product features or requirements during a
fixed timeframe, called a sprint, also referred to as an iteration. A sprint is
usually one to four weeks. The development teams are cross-functional and
include all the expertise and skills to produce the deliverable product
increment by the end of the particular sprint. The goal for each sprint is to
create and demonstrate a working product increment toward the comple-
tion of the final end product. The teams are also small, usually no more
than about eight people, to ensure a high level of communication and col-
laboration. There is a strong emphasis on face-to-face communication and
on an open office environment where people can readily interact with each
other. Teams are self-organizing and do not have a leader. Rather they
select and perform specific work tasks based on each person’s skills and
availability during the sprint.

• A Scrum master is a facilitator for the Scrum development process during a
sprint whose primary job is to take actions to remove or reduce any obsta-
cles, barriers, or constraints that are impeding progress of the development
team toward accomplishing their work tasks and that may negatively impact
the successful production and demonstration of a deliverable working prod-
uct increment by the end of the sprint time. Sprint cycle times are fixed. If all
the work is not completed within the fixed timeframe of a sprint, the
uncompleted items are added back to the product backlog to be performed
during a future sprint. The Scrum master is not the same as a project man-
ager in that he does not have direct responsibility for the people on the
development team. Team members do not work for the Scrum master; rather
they are self-organized and self-directed.

FIGURE 5.21 Network Diagram for Web-based Reporting System Project, Showing the Critical Path
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The agile project management process includes:

1.Establishing the rationale, description, funding amount, and target comple-
tion date for the final end product (deliverable) and authorizing the project.
This is similar to a project charter.

2.Defining the product requirements and creating an ordered product backlog
of prioritized specific requirements and product features. This is similar to a
project scope document.

3.At the beginning of each sprint, the product owner and the development
team have a sprint planning meeting to select a set of requirements or fea-
tures from the top of the product backlog that will be released to the team
and that can be produced and demonstrated by the team during the fixed
timeframe for the sprint cycle. The development team then identifies the
specific tasks, and estimates their durations, that it needs to perform to pro-
duce the product increment that demonstrates the features. Tasks are usually
between four and twelve hours in duration. This sprint planning meeting
usually takes one day or less. Once the team identifies the specific tasks to be
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performed during the sprint, the list of tasks is referred to as the sprint
backlog, which is used to monitor work progress. The Scrum master maybacklog, which is used to monitor work progress. The Scrum master maybacklog
create some project monitoring and control tools such as a task board that is
used to display which tasks have been completed, are in-progress, or not yet
started, and/or a burn down chart that shows the effort and work to date and
the remaining effort in the sprint backlog. Often these tools are on large
displays in the open office area and visible to the entire team to see their
progress toward the completion of the sprint.

For large projects, there may be multiple development teams working con-
currently in different sprints on various releases from the product backlog to
produce specific product increments. In such cases, it is important that the
development teams communicate regularly to ensure there is appropriate inte-
gration among the product increments and also that there is no overlap or
duplication of effort. The sprint Scrum masters should facilitate such efforts.

4.At the start of each day, the development team has a daily Scrum meeting,daily Scrum meeting,daily Scrum meeting
also referred to as the daily standup as these meetings are usually limited to
15 minutes. During these meetings, each team member is expected to come
prepared to state

• what they did the previous day
• what they plan to do today
• any obstacles that are impeding their work. If impediments are identified,

they are not solved at these Scrum meetings, rather the Scrum master
and the appropriate team members will resolve those items during the
workday. The Scrum meetings are not intended to be problem-solving
meetings.

During the daily Scrum meeting, if any team members state that they had
completed a task, they then select another task from the sprint backlog of
tasks on which they will work based on their skills.

FIGURE 5.22 Network Diagram for Web-based Reporting System Project Incorporating Actual Progress and Changes
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These daily meetings provide a mechanism for accountability and motivation
for the development team members.

Based on which tasks have been completed, the Scrum master will update
the task board or burn down chart each day.

5.At the end of the sprint, there is a sprint review meeting at which the devel-
opment team reviews the work that has been accomplished as well as which
items were not completed. They also demonstrate their completed working
product increment to the product owner and other appropriate stakeholders.
If the product owner determines that changes need to be made to some fea-
tures of the product increment, those changes are documented and added to
the product backlog, along with any items that were not completed, and will
be included in future releases and sprints. This meeting usually is no more
than about four hours.

6.At the end of the sprint, there is also a sprint retrospective meeting during
which the Scrum team, including the product owner, evaluates performance
during the sprint regarding what went well and what could be improved in
future sprints. This meeting is facilitated by the Scrum master and should
take about two or three hours.
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FIGURE 5.23 Updated Schedule for Web-based Reporting System Project
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SUMMARY
When network planning techniques are used, the scheduling function depends
on the planning function. A schedule is a timetable for the plan and, therefore,
cannot be established until the network-based plan has been created.

It is necessary to estimate the types and quantities of resources that will be
required to perform each specific activity in the network diagram to subse-
quently estimate how long it will take to perform the activity. When estimating
resources for activities, the availability of each resource has to be taken into
account. The estimated types and quantities of resources required for an activity
together with the availability of those resources will influence the estimated dura-
tion for how long it will take to perform the activity.

Once the types and quantities of resources are estimated for each activity, esti-
mates can then be made for how long it will take to perform each activity. The
estimated duration for each activity must be the total elapsed time—the time for
the work to be done plus any associated waiting time. An activity’s estimated

CRITICAL SUCCESS FACTORS

• The person who will be responsible for
performing the activity should estimate the
duration for that activity. This generates com-
mitment from the person.

• The estimated duration for an activity must be
based on the types and quantities of resources
required to perform the activity.

• Activity estimated durations should be
aggressive yet realistic.

• Activities should not be longer in estimated
duration than the time intervals at which the
actual progress will be reviewed and com-
pared to planned progress.

• Project management involves a proactive
approach to controlling a project to ensure that
the project objective is accomplished, even
when things do not go according to plan.

• Once the project starts, it is important to
monitor progress to ensure that everything is
going according to plan.

• The key to effective project control is measuring
actual progress and comparing it to planned
progress on a timely and regular basis and taking
any needed corrective action immediately.

• The key to effective schedule control is to
address any paths with negative or deterior-
ating slack values aggressively as soon as
they are identified. A concentrated effort to

accelerate project progress must be applied to
these paths. The amount of negative slack
should determine the priority for applying
these concentrated efforts.

• When attempting to reduce the duration of a
path of activities that has negative slack, focus
on activities that are near term and on
activities that have long estimated durations.

• Addressing schedule problems early will
minimize the negative impact on scope and
budget. If a project falls too far behind, getting
it back on schedule becomes more difficult and
usually requires spending more money or
reducing the scope or quality.

• If corrective actions are necessary, decisions
must be made regarding a trade-off of scope,
time, and cost.

• A regular reporting period should be estab-
lished for comparing actual progress to
planned progress.

• The shorter the reporting period, the better the
chances of identifying problems early and
taking corrective actions.

• During each reporting period, data on actual
performance and information on changes to
the project scope, schedule, and budget need
to be collected in a timely manner and used
to calculate an updated schedule and budget.
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duration must be based on the quantity of resources required to perform the
activity. The estimate should be aggressive, yet realistic. At the beginning of the
project, it may not be possible to estimate durations for all activities with a level
of confidence regarding their accuracy. This is especially true for longer-term
projects. It may be easier to estimate the durations for near-term activities, but
as the project progresses, the project team can progressively elaborate the esti-
mated durations as more information is known or becomes clear to allow for
more accurate estimated durations.

To establish a basis from which to calculate a schedule using the estimated
durations for the activities, it is necessary to select an estimated start time for
when the project is expected to begin and a required completion time for when
the project must be done. These two times define the overall window, or enve-
lope, of time in which the project must be completed.

A project schedule provides a timetable for each activity and shows the earliest
start (ES) and earliest finish (EF) times and the latest start (LS) and latest finish
(LF) times for each activity. The ES and EF times are calculated by working for-
ward through the network. The ES time for an activity is calculated on the basis
of the project estimated start time and the estimated durations of preceding
activities. The EF time for an activity is calculated by adding the activity’s esti-
mated duration to the activity’s ES time. The ES time for a specific activity must
be the same as or later than the latest of all the EF times of all the activities
leading directly into that specific activity.

The LS and LF times are calculated by working backward through the net-
work. The LF time for an activity is calculated on the basis of the project
required completion time and the estimated durations of succeeding activities.
The LS time is calculated by subtracting the activity’s estimated duration from
the activity’s LF time. The LF time for a specific activity must be the same as
or earlier than the earliest of all the LS times of all the activities emerging directly
from that specific activity.

The TS for a particular path of activities through the network is common to
and shared among all activities on that path. If it is positive, it represents the
maximum amount of time that the activities on a particular path can be delayed
without jeopardizing completion of the project by the required time. If TS is neg-
ative, it represents the amount of time that the activities on that path must be
accelerated to complete the project by the required time. If it is zero, the activi-
ties on that path do not need to be accelerated but cannot be delayed. The criti-
cal path is the longest (most time-consuming) path of activities in the network
diagram.

Once a project actually starts, it is necessary to monitor the progress to ensure
that everything is going according to the plan. The key to effective project con-
trol is measuring actual progress and comparing it to planned progress on a
timely and regular basis and taking any needed corrective action immediately.
A regular reporting period should be established for comparing actual progress
with planned progress. During each reporting period, two kinds of data or infor-
mation need to be collected: data on actual performance and information on any
changes to the project scope, schedule, and budget. The project control process
continues throughout the project. In general, the shorter the reporting period,
the better the chances of identifying problems early and taking effective correc-
tive actions. If a project gets too far out of control, it may be difficult to achieve
the project objective without sacrificing the scope, quality, schedule, or budget.
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Throughout a project, some activities will be completed on time, some will be
finished ahead of schedule, and others will be finished later than scheduled.
Actual progress—whether faster or slower than planned—will have an effect on
the schedule of the remaining, uncompleted activities of the project. Specifically,
the AF times of completed activities will determine the ES and EF times for the
remaining activities in the network diagram, as well as the TS.

Throughout a project, changes may occur that have an impact on the sched-
ule. These changes might be initiated by the customer or the project team, or
they might be the result of an unanticipated occurrence. Any type of change—
whether initiated by the customer, the contractor, the project manager, a team
member, or an unanticipated event—will require a modification to the plan in
terms of scope, schedule, and/or budget. When such changes are agreed upon,
a new baseline plan is established and used as the benchmark against which
actual project performance will be compared.

Based on actual progress and on consideration of other changes that may
occur, an updated project schedule can be generated regularly that forecasts
whether the project will finish ahead of or behind its required completion
time. Once data have been collected on the AF times of completed activities
and the effects of any project changes, an updated project schedule can be
calculated.

Schedule control involves four steps: analyzing the schedule to determine
which areas may need corrective action, deciding what specific corrective actions
should be taken, revising the plan to incorporate the chosen corrective actions,
and recalculating the schedule to evaluate the effects of the planned corrective
actions. Corrective actions that will eliminate the negative slack from the project
schedule must be identified. These corrective actions must reduce the estimated
durations of activities on the negative-slack paths. When analyzing a path of
activities that has negative slack, the focus should be on two kinds of activities:
activities that are near term and activities that have long estimated durations.

There are various approaches to reducing the estimated durations of activities.
These include applying more resources to accelerate an activity, assigning indivi-
duals with greater expertise or more experience to work on the activity, reducing
the scope or requirements for the activity, and increasing productivity through
improved methods or technology.

Scheduling the development of an information system is a challenging pro-
cess. Such scheduling is often done in a haphazard manner, and as a result, a
large number of information system projects are finished much later than origi-
nally promised. One of the most important factors in effective scheduling is esti-
mating activity durations that are as realistic as possible. The project manager
should be aware of the common problems that often push information system
development projects beyond their scheduled completion dates. Project manage-
ment information systems can help with the scheduling process.

Agile project management is an approach to reduce product development
time while minimizing risk through continuous interaction between the cus-
tomer and small self-organized teams that produce increments of working
product features in short-time iterations while rapidly adapting to changes in
requirements. It is applicable to projects for which the requirements are diffi-
cult to define at the beginning or may change quickly or often during the proj-
ect. It emphasizes short-term planning and intense work efforts in short fixed
time cycles.
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QUESTIONS
1. Why does the scheduling function depend on the planning function? Which

one must be done first? Why?
2. Describe what an activity estimated duration is. How is it determined?
3. Why might a contractor prefer to state a project completion time in terms of

number of days after the project starts rather than a specific date? Give some
examples of instances when this would be appropriate.

4. Refer to Figure 5.4. Why is the earliest start time for “Review Comments &
Finalize Questionnaire” day 33? Why is the earliest finish time day 38?

5. Refer to Figure 5.7. Why is the latest start time for “Mail Questionnaires &
Get Responses” day 40? Why is the latest finish time day 105?

6. Describe the different types of project slack and how each is calculated. Why is it
important to determine the critical path of a project? What happens if activities
on this path are delayed? What happens if activities on this path are accelerated?

7. From your experience, describe how you have used a project control process.
If you did not use continual monitoring of the progress, how would it have
helped improve the project’s success if you did use it?

8. Why should a project have a regular reporting period? Should all projects
have the same reporting period?

9. Why or why not? What types of data should be collected during each
reporting period?

10. Who can initiate changes to a project schedule? Describe why and when
changes would occur in a project. How are the network diagram and sched-
ule updated to reflect the changes?

11. Describe how you would apply the four steps of schedule control to a proj-
ect. If the project needs to be accelerated, what kinds of activities would be
the primary focus? Why?

12. Why is the scheduling of information system projects so challenging? What
are some of the common problems that push information system projects
beyond their due dates? How could using agile project management techni-
ques help control a project’s progression?

13. Calculate the ES, EF, LS, and LF times and the slack for each activity in the
figure below, and identify the critical path for the project. Can the project be
completed in 40 weeks? Assume that activity A actually finished at 3 weeks,

Activity A

1 2

Activity B

2 10

Activity D

4 15

Activity C

3 8

Activity E

5 7

Activity G

7 12

Activity F

6 20

Activity H

8 5

1 21 2

2 102 10

4 154 15

3 83 8

5 75 7

7 127 12

6 206 20

8 58 5
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activity B actually finished at 12 weeks, and activity C actually finished at
13 weeks. Recalculate the expected project completion time. Which activities
would you focus on to get the project back on schedule?

14. Calculate the ES, EF, LS, and LF times and the slack for each activity in the
figure below, and identify the critical path for the project. Can the project be
completed in 30 weeks? Assume that “Systems Analysis” actually finished at
8 weeks, “Design Input & Output” actually finished at 15 weeks, and “Design
Database” actually finished at 19 weeks. Recalculate the expected project
completion time. Which activities would you focus on to get the project back
on schedule?

15. Calculate the ES, EF, LS, and LF times and the slack for each activity in the
figure below, and identify the critical path for the project. Can the project be
completed in 30 weeks? Assume that activity A actually finished at 5 weeks
and activity B actually finished at 5 weeks. Recalculate the expected project
completion time. Which activities would you focus on to get the project back
on schedule?

Activity A

1 3

Activity B

2 5
Activity D

4 7

Activity C

3 18

Activity E

5 10

Activity G

7 8

Activity F

6 5

Activity H

8 2

Activity I

9 9

Activity J

10 5

1 31 3

2 52 5

4 74 7

3 183 18

5 105 10 7 87 8

6 56 5

8 28 2

9 99 9

10 510 5

System
Analysis

2 5

Design
Input &
Output

3 3

Design
Database

4 15

Develop
Input

Screens

5 8

Develop
Output
Reports

6 10

Test
System

8 6

Implement
System

9 5
Develop
Database

7 2

Problem
Definition

1 2
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INTERNET EXERCISES
For the website addresses of the organizations mentioned in these exercises, go to
“Internet Exercises” at the book’s companion website at www.cengagebrain.com.
It is suggested that you save this website in your “Favorites” list for easy access in
the future.
1. Search the Web for “project schedule.” Describe at least three sites that you

find. Search with additional terms such as “tools” and “control.” List the
terms that you have added, and describe at least three sites that you find.

2. For exercises 2 through 5, visit the website for the organization Mind Tools™.
Explore the site. What kind of information does it provide?

3. On the “Home” page, explore the “What’s New?” links. Describe what you
find.

4. Explore the topics in the “Toolkit” link for Project Management. Read
through a topic that interests you. Provide a one-page summary.

5. Explore the “Newsletter Archives” and click on the “Newsletter
Sign Up” link to subscribe to the free newsletter. In addition,
under the “More Resources” link, click on “Videos,” read an article
and watch a video that interests you and provide a one-page
summary.

CASE STUDY 1 A Not-for-Profit Medical Research Center
This case study is a continuation of the case study started in Chapter 4.

CASE QUESTIONS
1. Develop an estimated duration for each activity.
2. Using a project start time of 0 (or May 15) and a required project

completion time of 180 days (or November 15), calculate the ES, EF, LS,
and LF times and TS for each activity. If your calculations result in a
project schedule with negative TS, revise the project scope, activity
estimated durations, and/or sequence or dependent relationships among
activities to arrive at an acceptable baseline schedule for completing the
project within 180 days (or by November 15). Describe the revisions
you made.

3. Determine the critical path, and identify the activities that make up the critical
path.

4. Produce a bar chart (Gantt chart) based on the ES and EF times from the
schedule in item 2.

Note: This case study will continue in Chapters 6 through 8, so save the results of
your work.

GROUP ACTIVITY
Divide the course participants into the same groups as for the previous chapter’s
group activity. Then address each of the steps listed above.
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CASE STUDY 2 The Wedding
This case study is a continuation of the case study started in Chapter 4.

CASE QUESTIONS
1. Develop an estimated duration for each activity.
2. Using a project start time of 0 (or January 1) and a required project com-

pletion time of 180 days (or June 30), calculate the ES, EF, LS, and LF times
and TS for each activity. If your calculations result in a project schedule with
negative TS, revise the project scope, activity estimated durations, and/or
sequence or dependent relationships among activities to arrive at an accept-
able baseline schedule for completing the project within 180 days (or by June
30). Describe the revisions you made.

3. Determine the critical path, and identify the activities that make up the crit-
ical path.

4. Produce a bar chart (Gantt chart) based on the ES and EF times from the
schedule in item 2.

Note: This case study will continue in Chapters 6 through 8, so save the results of
your work.

GROUP ACTIVITY
Divide the course participants into the same groups as for the previous chapter’s
group activity. Then address each of the steps listed above.
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APPENDIX 1 Probabilistic Activity Durations

ESTIMATE ACTIVITY DURATIONS
Recall that the estimated duration for each activity is the estimated total elapsed
time from when the activity is started until it is finished. With projects for which
there is a high degree of uncertainty about the estimated duration for activities, it
is possible to use three estimates for each activity:

1. Optimistic time (toOptimistic time (toOptimistic time (t ) is the time in which a specific activity can be completed
if everything goes perfectly well and there are no complications. A rule of
thumb is that there should be only one chance in ten of completing the
activity in less than the optimistic time estimate.

2. Most likely time (tmMost likely time (tmMost likely time (t ) is the time in which a specific activity can most fre-
quently be completed under normal conditions. If an activity has been
repeated many times, the actual duration that occurs most frequently can be
used as the most likely time estimate.

3. Pessimistic time (tpPessimistic time (tpPessimistic time (t ) is the time in which a specific activity can be completed
under adverse circumstances, such as in the presence of unusual or unforeseen
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complications. A rule of thumb is that there should be only one chance in ten
of completing the activity in more than the pessimistic time estimate.

Establishing three time estimates makes it possible to take uncertainty into
account when estimating how long an activity will take. The most likely time
must be longer than or equal to the optimistic time, and the pessimistic time
must be longer than or equal to the most likely time.

It is not required that three time estimates be made for each activity. If some-
one has experience or data on how long it took to perform very similar activities
in completed projects, it may be preferable to make only one estimated duration
for how long an activity will take (as discussed in this chapter). However, using
three time estimates (totot , tm, and tptpt ) can be helpful when there is a high degree of
uncertainty as to how long an activity may take.

THE BETA PROBABILITY DISTRIBUTION
When three time estimates are used for each activity, it is assumed that the three
estimates follow a beta probability distribution which is a distribution that is fre-
quently used to determine the expected duration and variance for an activity.
Based on this assumption, it is possible to calculate an expected duration, tetet
(also called mean or average time), for each activity from the activity’time), for each activity from the activity’time), for each activity from the activity s three time
estimates. The expected duration is calculated using the following formula:

tetet ¼ totot þ 4ðtmÞ þ tptpt

6

Assume that the optimistic time for an activity is 1 week, the most likely time
is 5 weeks, and the pessimistic time is 15 weeks. The beta probability distribution
for this activity is shown in Figure 5.24. The expected duration for this activity is

tetet ¼ 1þ 4ð5Þ þ 15
6

¼ 6 weeks

Assume that the optimistic time for another activity is 10 weeks, the most
likely time is 15 weeks, and the pessimistic time is 20 weeks. The beta probability

FIGURE 5.24 Beta Probability Distribution

1 5 6 15

Time Estimate

Probability

to tm tptptte
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distribution for this activity is shown in Figure 5.25. The expected duration for
this activity is

tetet ¼ 10þ 4ð15Þ þ 20
6

¼ 15 weeks

Coincidentally, this happens to be the same as the most likely time estimate.
The peaks of the curves in Figures 5.24 and 5.25 represent the most likely

times for their respective activities. The expected duration, tetet , divides the total
area under the beta probability curve into two equal parts. In other words,
50 percent of the area under any beta probability curve will be to the left of
tetet and 50 percent will be to the right. For example, Figure 5.24 shows that
50 percent of the area under the curve is to the left of 6 weeks and 50 percent
of the area is to the right of 6 weeks. Thus, there is a 50-50 chance that an activ-
ity will actually take more or less time than its expected duration. Stated another
way, there is a probability of 0.5 that an activity will take more time than tetet , and
a probability of 0.5 that it will take less time than tetet . In Figure 5.24, there is a
50 percent chance that the activity will take longer than 6 weeks and a 50 percent
chance that it will take less than 6 weeks.

It is assumed that, as a project progresses, some activities will take less time
than their expected duration and some activities will take more time than their
expected duration. It is further assumed that, by the time the entire project is
completed, the total net difference between all expected durations and all actual
durations will be minimal.

PROBABILITY FUNDAMENTALS
Network planning in which three time estimates are used for each activity can
be considered a stochastic or probabilistic technique, because it allows for
uncertainty in activity duration by incorporating three estimates that are
assumed to be distributed according to the beta probability distribution. Any
technique that uses only one estimated duration is considered a deterministic
technique. Because it is assumed that the three time estimates for each activity
follow a beta probability distribution, it is possible to calculate the probability,

FIGURE 5.25 Beta Probability Distribution

Probability

10
totot tmtmt

tetet
tptpt

15 20

Time Estimate

Reinforce Your Learning

28. Calculate the ex-
pected duration for an
activity having the
following time esti-
mates: totot ¼ 8, tmtmt ¼ 12,
and tptpt ¼ 22.
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or likelihood, of actually completing the project before the required time. If
only one estimated duration is used for each activity, probability calculations
cannot be made.

When three time estimates are used, all of the activities on the critical path of
the network diagram can be added together to obtain a total probability distribu-
tion. The central limit theorem of probability theory states that this total proba-
bility distribution is not a beta probability distribution but a normal probability
distribution, which is bell-shaped and symmetrical around its mean (or
expected) value. Furthermore, this total normal probability distribution has an
expected duration that is equal to the sum of the expected durations of all of
the activities that make up the total distribution.

Whereas the expected duration, which divides the area under a probability
distribution into two equal parts, is a measure of the central tendency of a distri-
bution, the variance, σ2, is a measure of the dispersion, or spread, of a distribu-
tion from its expected value. The variance for the beta probability distribution of
an activity is calculated using the following formula:

Variance ¼ σ2 ¼
� �� �
t

� �
tp

� �
ptpt

� �
tpt �� �� t

� �
to

� �
otot

� �
tot

6

� �
6

2

The variance of the total normal probability distribution is equal to the
sum of the variances of all of the activities that make up the total normal
distribution.

The standard deviation, σ, is another measure of the dispersion of a dis-
tribution and is equal to the square root of the variance. The standard devia-
tion gives a better visual representation of the spread of a distribution from
its mean or expected value than does the variance. For a normal distribution
(see Figure 5.26), the area within one standard deviation of the mean (to both
sides) includes approximately 68 percent of the total area under the curve, the
area within two standard deviations includes approximately 95 percent of the
total area under the curve, and the area within three standard deviations
includes approximately 99 percent of the total area under the curve.

As noted above, the standard deviation is a measure of the dispersion of
a distribution. Figure 5.27 shows two normal distributions. The distribution in

Mean +1s

85 23
totot tmtmt tptpt

Reinforce Your Learning

29. Compute the ex-
pected duration (tetet )
and the variance (�2)
for the following
beta probability
distribution.

FIGURE 5.26 Normal Probability Distribution
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normal curve is
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(a) of Figure 5.27 is more widespread and thus has a larger standard deviation
than that in (b). However, for both distributions 68 percent of the area under the
curve is included within one standard deviation of the mean.

The total probability distribution of all the activities on the critical path of a
network diagram is a normal distribution, with a mean or expected value equal
to the sum of the individual activity expected durations and a variance equal to
the sum of the individual activity variances. Consider the simple network in
Figure 5.28. Assume that the project can start at time 0 and must be completed
by day 42. The probability distributions for the activities in Figure 5.28 are
shown in Figure 5.29.

Required Completion ¼ 42 days

The expected duration for each activity is as follows.

Activity A tetet ¼ 2þ 4ð4Þ þ 6
6

¼ 4 days

Activity B tetet ¼ 5þ 4ð13Þ þ 15
6

¼ 12 days

Activity C tetet ¼ 13þ 4ð18Þ þ 35
6

¼ 20 days

Total ¼ 36 days

FIGURE 5.27 Normal Probability Distributions

(a) (b)

–1s +1s –1s +1s

Reinforce Your Learning

31. If 95 percent of the
area under the fol-
lowing normal curve
is between the two
labeled points, what is
the standard devia-
tion? What is the
variance?

FIGURE 5.28 Example Project
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If we sum the three distributions, we obtain a total mean, or total tstst :

Activity totot tmtmt tptpt

A 2 4 6

B 5 13 15

C 13 18 35

Total 20 35 56

tetet ¼ 20þ 4ð35Þ þ 56
6

¼ 36 days

This result is the same as the sum of the three individual expected durations
calculated previously: 4þ 12þ 20 ¼ 36 days. The total probability distribution is
shown in (d) of Figure 5.29. The total expected duration for path 1�2�3�4 is
36 days. Thus, the project has an earliest expected completion time of day 36. As
previously stated, the project has a required completion time of day 42.

The total distribution has a mean elapsed time equal to the sum of the three
individual means, or expected durations. There is a probability of 0.5 that the
project will be completed before day 36 and a probability of 0.5 that it will be
completed after day 36.

For the simple example in Figure 5.28, the variances for the beta distributions
of the three activities are as follows.

FIGURE 5.29 Probability Distributions

Probability

2
totot

totot tmtmt tetet tptpt tetet
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Activity A σ2 ¼
� �� �
6

� �
6�� �� 2

� �
2

6

� �
6

2� �2� �
¼ 0:444

Activity B σ2 ¼
� �� �
15

� �
15�� �� 5

� �
5

6

� �
6

2� �2� �
¼ 2:778

Activity C σ2 ¼
� �� �
35

� �
35�� �� 13

� �
13

6

� �
6

2� �2� �
¼ 13:444

Total¼ 16:666

The variance for the total distribution, which is a normal probability distribu-
tion, is the sum of the three individual variances, or 16.666. The standard devia-
tion, σ, of the total distribution is

Standard deviation ¼ σ ¼
ffiffiffiffiffi
σ2

pffiffiffiffiffipffiffiffiffiffi
¼

ffiffiffiffiffiffiffiffiffiffiffiffiffi
16:666

pffiffiffiffiffiffiffiffiffiffiffiffiffipffiffiffiffiffiffiffiffiffiffiffiffiffi
¼ 4:08 days

Figure 5.30, like (d) of Figure 5.29, shows the total probability curve, with the
addition of the standard deviations.

Figure 5.30 is a normal curve, so 68 percent of its total area is contained
within �1σ (standard deviation) of tetet , or between 31.92 days and 40.08 days;
95 percent of its area is between 27.84 days and 44.16 days; and 99 percent of
its area is between 23.76 days and 48.24 days. This probability distribution can
be interpreted as follows:

• There is a 99 percent chance (0.99 probability) of completing the project in
23.76 to 48.24 days.

• There is a 95 percent chance (0.95 probability) of completing the project in
27.84 to 44.16 days.

• There is a 47.5 percent chance (0.475 probability) of completing the project
in 27.84 to 36 days.

• There is a 47.5 percent chance (0.475 probability) of completing the project
in 36 to 44.16 days.

• There is a 68 percent chance (0.68 probability) of completing the project in
31.92 to 40.08 days.

• There is a 34 percent chance (0.34 probability) of completing the project in
31.92 to 36 days.

• There is a 34 percent chance (0.34 probability) of completing the project in
36 to 40.08 days.

FIGURE 5.30 Normal Probability Distribution for Sample Project
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• There is a 13.5 percent chance (0.135 probability) of completing the project
in 27.84 to 31.92 days.

• There is a 13.5 percent chance (0.135 probability) of completing the project
in 40.08 to 44.16 days.

• There is a 0.5 percent chance (0.005 probability) of completing the project
before 23.76 days.

• There is a 0.5 percent chance (0.005 probability) of completing the project
after 48.24 days.

Thus, it can be stated that the ratio of the area under certain parts of the nor-
mal curve to the total area under the curve is related to the probability.

CALCULATING PROBABILITY
The earliest expected finish time for a project is determined by the critical path
through the network diagram. It is equal to the project estimated start time plus
the sum of the expected durations of the activities on the critical path leading
from project start to project completion. As stated previously, the probability of
actually completing a project before its earliest expected finish time is 0.5,
because half of the area under the normal distribution curve is to the left of
this expected time; the probability of actually completing a project after its earli-
est expected finish time is also 0.5, because half of the area under the normal
curve is to the right of this expected time. Knowing the required completion
time for a project makes it possible to calculate the probability of actually com-
pleting the project before this time.

To find the probability of actually completing a project before its required
completion time, the following formula is used:

Z ¼ LF� EF
σt

The elements in this formula are as follows:

• LF is the required completion time (latest finish) for the project.
• EF is the earliest expected finish time for the project (mean of the normal

distribution).
• σt is the standard deviation of the total distribution of the activities on the

longest (most time-consuming) path leading to project completion.

In the above equation, Z measures the number of standard deviations
between EF and LF on the normal probability curve. This Z value must be con-
verted into a number that gives the proportion of the area under the normal
curve that lies between EF and LF. Because the total area under a normal
curve is equal to 1.0, the probability of finishing the project before its required
completion time is equal to the proportion of the area under the curve that is
to the left of LF.

The EF time for the simple three-activity network in Figure 5.28 was calcu-
lated to be 36 days. Recall that the required completion time (LF) for the project
is 42 days, or 6 days later than the EF. Figure 5.31 shows the normal curve for
the project, with EF ¼ 36 days and LF ¼ 42 days.

The proportion of the area under the curve to the left of LF is equal to the
probability of completing the project before 42 days. EF divides the area under
the curve into two equal parts, each containing half of the area, so we know that
the proportion of the area to the left of EF is 0.5. We must now find the propor-
tion of the area between EF and LF and add this to 0.5 to obtain the proportion
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of the total area to the left of LF. Using the previous equation to find the propor-
tion of the area between EF and LF, we can calculate Z:

Z ¼ LF� EF
σt

¼ 42� 36
4:08

¼ 6
4:08

¼ 1:47

The Z value of 1.47 indicates that there are 1.47 standard deviations
(1 standard deviation ¼ 4:08 days) between EF and LF. However, the Z value
does not directly give the proportion of the area under the curve between EF
and LF. To find this area, we must convert the Z value to a number that gives
the area directly, using a standard conversion table such as Table 5.1.

The first column and top row of the table are used to find the desired Z
value with a significance of 0.01. To find the area for a Z value of 1.47, first go
down the column on the far left to 1.4, and then go across this row to the 0.07

FIGURE 5.31 Normal Probability Distribution for Sample Project

36
EF

42
LF

TABLE 5.1 Table of Areas of the Normal Curve between the Maximum Ordinate and Values of Z

Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0 .00000 .00399 .00798 .01197 .01595 .01994 .02392 .02790 .03188 .03586

0.1 .03983 .04380 .04776 .05172 .05567 .05962 .06356 .06749 .07142 .07535

0.2 .07926 .08317 .08706 .09095 .09483 .09871 .10257 .10642 .11026 .11409

0.3 .11791 .12172 .12552 .12930 .13307 .13683 .14058 .14431 .14803 .15173

0.4 .15542 .15910 .16276 .16640 .17003 .17364 .17724 .18082 .18439 .18793

0.5 .19146 .19497 .19847 .20194 .20540 .20884 .21226 .21566 .21904 .22240

0.6 .22575 .22907 .23237 .23565 .23891 .24215 .24537 .24857 .25175 .25490

0.7 .25804 .26115 .26424 .26730 .27035 .27337 .27637 .27935 .28230 .28524

0.8 .28814 .29103 .29389 .29673 .29955 .30234 .30511 .30785 .31057 .31327

0.9 .31594 .31859 .32121 .32381 .32639 .32894 .33147 .33398 .33646 .33891

1.0 .34134 .34375 .34614 .34850 .35083 .35314 .35543 .35769 .35993 .36214

1.1 .36433 .36650 .36864 .37076 .37286 .37493 .37698 .37900 .38100 .38298

1.2 .38493 .38686 .38877 .39065 .39251 .39435 .39617 .39796 .39973 .40147

1.3 .40320 .40490 .40658 .40824 .40988 .41149 .41309 .41466 .41621 .41774

1.4 .41924 .42073 .42220 .42364 .42507 .42647 .42786 .42922 .43056 .43189

1.5 .44319 .43448 .43574 .43699 .43822 .43943 .44062 .44179 .44295 .44408

1.6 .44520 .44630 .44738 .44845 .44950 .45053 .45154 .45254 .45352 .45449

204 Part 2 Planning, Performing, and Controlling the Project

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



column. The number there is 0.42922. This means that for a Z value of 1.47, the pro-
portion of the area under a normal curve is 0.42922. This number tells us that the
probability of actually completing the project between EF and LF, or in 36–42 days, is
0.42922; thus, there is a 42.922 percent chance. However, because we are interested in
finding the probability of actually completing the project any time before 42 days, we
must add the probability of finishing before 36 days. The probability of finishing the
project any time before 42 days is equal to the probability of finishing before 36 days
plus the probability of finishing between 36 days and 42 days:

0:50000þ 0:42922 ¼ 0:92922

The probability of actually completing the project before its required comple-
tion time of 42 days is 0.92922; there is a 92.922 percent chance.

SUMMARY
If each activity in the network diagram for a project has three time estimates
(optimistic, most likely, and pessimistic), it is possible to calculate the probability
of actually completing the project before its required completion time using the
methods discussed in this appendix. However, you should be careful in interpret-
ing this probability, especially when there are several paths that are nearly as

1.7 .45543 .45637 .45728 .45818 .45907 .45994 .46080 .46164 .46246 .46327

1.8 .46407 .46485 .46562 .46638 .46712 .46784 .46856 .46926 .46995 .47062

1.9 .47128 .47193 .47257 .47320 .47381 .47441 .47500 .47558 .47615 .47670

2.0 .47725 .47778 .47831 .47882 .47932 .47982 .48030 .48077 .48124 .48169

2.1 .48214 .48257 .48300 .48341 .48382 .48422 .48461 .48500 .48537 .48574

2.2 .48610 .48645 .48679 .48713 .48745 .48778 .48809 .48840 .48870 .48899

2.3 .48928 .48956 .48983 .49010 .49036 .49061 .49086 .49111 .49134 .49158

2.4 .49180 .49202 .49224 .49245 .49266 .49286 .49305 .49324 .49343 .49361

2.5 .49377 .49396 .49413 .49430 .49446 .49461 .49477 .49492 .49506 .49520

2.6 .49534 .49547 .49560 .49573 .49585 .49598 .49609 .49621 .49632 .49643

2.7 .49653 .49664 .49674 .49683 .49693 .49702 .49711 .49720 .49728 .49736

2.8 .49744 .49752 .49760 .49767 .49774 .49781 .49788 .49795 .49801 .49807

2.9 .49813 .49819 .49825 .49831 .49836 .49841 .49846 .49851 .49856 .49861

3.0 .49865 .49869 .49874 .49878 .49882 .49886 .49889 .49893 .49897 .49900

3.1 .49903 .49906 .49910 .49913 .49916 .49918 .49921 .49924 .49926 .49929

3.2 .49931 .49934 .49936 .49938 .49940 .49942 .49944 .49946 .49948 .49950

3.3 .49952 .49953 .49955 .49957 .49958 .49960 .49961 .49962 .49964 .49965

3.4 .49966 .49968 .49969 .49970 .49971 .49972 .49973 .49974 .49975 .49976

3.5 .49977 .49978 .49978 .49979 .49980 .49981 .49981 .49982 .49983 .49983

3.6 .49984 .49985 .49985 .49986 .49986 .49987 .49987 .49988 .49988 .49989

3.7 .49989 .49990 .49990 .49990 .49991 .49991 .49992 .49992 .49992 .49992

3.8 .49993 .49993 .49993 .49994 .49994 .49994 .49994 .49995 .49995 .49995

3.9 .49995 .49995 .49996 .49996 .49996 .49996 .49996 .49996 .49997 .49997

4.0 .49997 .49997 .49997 .49997 .49997 .49997 .49998 .49998 .49998 .49998
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long as the critical path. If the standard deviations of these alternative paths are
substantially different from that of the critical path, the probability of the project
actually being finished before its required completion time may be lower when
these paths are used in the probability calculations than when the critical path is
used. This discrepancy usually arises only when two or more paths that are equal
or nearly equal in length lead to project completion.

QUESTIONS
1. True or false: To calculate the probability of finishing a project by its

required completion time, it is necessary to have three time estimates for
each activity and the required completion time for the project.

2. What are the expected duration, variance, and standard deviation for an
activity whose three time estimates are totot ¼ 2, tm ¼ 14, and tptpt ¼ 14?

3. Which of the following is not a measure of the dispersion, or spread, of a
distribution: variance, mean, or standard deviation?

4. The earliest expected finish time for a project is 138 days, and its required
completion time is 130 days. What is the probability of completing the
project before its required time if σt (the standard deviation of the total dis-
tribution of the activities on the longest path) is 6?

APPENDIX 2 Microsoft Project

In this appendix, we will discuss how Microsoft Project can be used to support the
techniques discussed in this chapter based on the consumer market study example.
To retrieve your project information, on the File menu, click Open and locate the
consumer market study file you saved in Chapter 4. We are now ready to enter the
estimated durations for each task, examine the project schedule, produce a Gantt
chart, determine the critical path, set a baseline to help track the project, monitor
and control the schedule, edit task information, and produce reports.

Enter duration data directly into the Duration column in the Gantt Chart View.
If you are not in the Gantt Chart View, click on Gantt Chart in the View group on
the Task ribbon. Check that the words “Gantt Chart Tools” are above the Format
tab on the menu. Please see Figure 5A.1 for the duration data to enter. Note that
when you enter the duration for each task, the default time unit is “d” for days.
You can enter “m” after the number to represent minutes; “h” for hours; “d” for
days; “w” for weeks; or “mon” for months. For example, an entry of “2w” would
equal a two-week duration estimate. As you modify the duration estimates, the
system automatically updates the start and finish dates for each task if Auto Sched-
ule is selected in the Task group on the Task ribbon for a task. The icon next to
each task in the Task Mode column will display if the task is set to Manually
Schedule or Auto Schedule. For this example, select Auto Schedule for each task.

As you enter durations, the durations for the work packages total the duration
for their activities. The task row for the title shows the total of the durations for
all the activities in the project. The work packages and the project title operate as
summary tasks. Note the total duration of the project is 138 days.

Microsoft Project 2016 has already calculated the ES, EF, LS, and LF times, FS,
and TS for each task. To see these values, you need to view the Schedule Table
from the Gantt Chart View. On the View ribbon, click on Tables in the Data
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group. Then, click on Schedule in the menu. You should see the table shown in
Figure 5A.2. Note that the Timeline has been unchecked in the Split View group
on the View ribbon.

Microsoft project automatically creates the Gantt chart to the right of the
tables in the Gantt Chart View as you enter tasks and their task information.

FIGURE 5A.1 Add Duration Data

FIGURE 5A.2 Gantt Chart View/Schedule Table

Chapter 5 Developing the Schedule 207

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



The Gantt chart displays the dependencies between tasks with arrows. To high-
light the critical path in red, on the Format ribbon for Gantt Chart Tools, click
in the box to put a check mark next to Critical Tasks in the Bar Styles group.
Figure 5A.3 shows the Gantt chart with the critical path highlighted.

You can request a report of all critical tasks in the Consumer Market Study
project. On the Report ribbon in the View Reports group, click on In Progress.
You should see the drop-down menu of report types. Click on Critical Tasks to
select the Critical Tasks Report. You should see the Critical Tasks Report as in
Figure 5A.4.

Recall the total duration for the project is 138 days. The project needs to be
completed in 130 days. Note that the Schedule view shows the earliest day the
project can be completed and the latest start dates for each task. To reduce the
total duration of the project, the duration of at least one task on the critical path
needs to be reduced. It is decided that the Mail Questionnaire & Get Responses
task will be reduced from 65 days to 55 days. Change the duration of the task on
the Entry Table in the Gantt Chart View. The Entry Table is accessed by clicking
on Entry Table in the Tables menu in the Data group on the View ribbon.
Microsoft Project automatically updates the Gantt Chart, network diagram, and
the schedule with the change. Note that the total duration of the project reduces
to 128 days, as shown in Figure 5A.5.

It is important to periodically save the baseline of your project to monitor
changes. To save baseline project data, on the Project ribbon, click on Set Base-
line in the Schedule group, and click on Set Baseline. Save your file at this point
with the file name Consumer Market Study to continue the planning presented in
Chapters 6 and 7.

Microsoft Project helps to determine the effects of actual performance on the
project completion date. AF dates are entered in the Task Information window.
Susan completed the Identify Target Consumers in two days instead of three
days. She developed the draft questionnaire in 9 days and pilot-tested the

FIGURE 5A.3 Gantt Chart with Critical Path
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questionnaire in 19 days. Susan discovered that she needed to make substantial
revisions to the questionnaire and changed the duration to finish the revisions
from 5 days to 15 days. Steve had to order a new database for the labels on day
23 of the project because the database was not up to date. The time for Steve to
receive the database is 21 days, and the activity is a predecessor to the Prepare
Mailing Labels activity. Update the schedule with the AF dates for the activities,
and add an activity to the project for the new database.

To update information about any task, right-click on the task name to select
Information from the menu or double-click on the task name to open the Task
Information window. The tabs on the Task Information window are General,

FIGURE 5A.4 Critical Tasks Report

FIGURE 5A.5 Edit Activity Duration
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Predecessors, Resources, Advanced, Notes, and Custom Fields. Selected by
default when the Task Information window is opened, the General tab is where
you can indicate the planned or actual duration and the percentage of work com-
pleted for that task. Update the tasks for Susan by opening each task’s Task Infor-
mation window, changing the durations and percent complete, and clicking OK to
close the window. After the task information has been modified, the Gantt chart
and network diagrams will be updated automatically. Figure 5A.6 displays the
General tab in the Task Information window for the task Review Comments &
Finalize Questionnaire and reflects the change in duration from 5 days to
15 days. The check marks in the Information Column on the Entry Table in
Figure 5A.6 indicate the tasks Identify Target Consumers, Develop Draft
Questionnaire, and Pilot-Test Questionnaire are 100 percent complete. Note
the durations for these tasks have been updated to the actual number of days
for each task and the total number of project days has changed.

To enter the new task, click on the row where the new task will be entered,
and then click on Task in the Task button list in the Insert group on the Task
ribbon. To add the new activity for Steve, click on row 9, Print Questionnaire.
On the Task ribbon in the Insert group, click on the Task button, and then
choose Task in the drop-down menu to insert a blank row. Then, type in the
name of the activity, Order New Database for Labels. Enter the duration of
21 days. Set the Task Mode to Manually Schedule. The start date for this new
task is day 23 of the project. The project started on Friday, January 12. Wednes-
day, February 14 is 23 business days after January 12. Update the task informa-
tion by opening the Task Information window and entering 2/14/2018 in the
Start box. You can also select the date from the drop-down calendar. This new
task is a predecessor to the task Prepare Mailing Labels. Update the predecessors
for Prepare Mailing Labels. Note that Microsoft Project automatically adjusted
the task numbers for the remaining tasks and their predecessors. Figure 5A.7 dis-
plays the addition of the new task and Figure 5A.8 displays the updates.

FIGURE 5A.6 Task Information
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Valuable tracking data can be displayed through the Tracking Table. While in
the Gantt Chart View, on the View ribbon, click on Table in the Data group, and
click on Tracking in the menu. This table, as seen in Figure 5A.9, shows actual
start and finish times, percent complete, actual duration, remaining duration,
actual costs, and actual work time for each activity. Note the AF times are
reflected for the three tasks Susan has completed.

To get a visual representation of actual versus planned progress, on the Task
ribbon, click on the down arrow on the Gantt Chart icon in the View group, and

FIGURE 5A.7 Insert New Manually Scheduled Activity

FIGURE 5A.8 Updated Predecessors
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select Tracking Gantt from the menu. The Tracking Gantt chart, shown in
Figure 5A.10, displays two bars for each task. The lower bar shows the baseline
start and finish dates, and the upper bar shows the current start and finish dates,
so that you can see the difference between your baseline plan and the current
schedule.

To obtain information on variances within your project, you need to select a
table that will display variance values. On the View ribbon, click on Tables in the
Data group, and select Variance from the menu. You should see the table that is
shown in Figure 5A.11. This table shows the actual start and finish times

FIGURE 5A.9 Tracking Table

FIGURE 5A.10 Tracking Gantt Chart
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compared to the baseline start and finish times for each activity, along with any
variances. Note that at this point we see the results of the three tasks Susan has
completed. The times will change as your project progresses and you update the
percent complete and the AF dates for tasks.

It is helpful to save your project as you work. To save your project informa-
tion, on the File tab, click on Save As and enter the file name Consumer Market
Study with Actual Finish Entries.

FIGURE 5A.11 Variance Table
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Ready mix concrete is a very common resource for construction projects. The pro-
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to have the cured concrete perform as needed. The project site must communicate
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those specifications to the concrete supplier. These include the type of mix to be
delivered, the permitted type of cement for the function the concrete will serve, the
permitted type and maximum size of aggregate to be within the mix, and the propor-
tions of constituents of the concrete mix.

Concrete that is mixed prior to delivery or has different admixtures to retard or
accelerate the curing has different levels of workability upon delivery. This variability
influences the resources required at the project site to place and prepare the con-
crete mixture before curing. Upon examination of processes in the United States
and in Singapore, usually concrete deliveries are based on a demand pull system
where the project site contacts the concrete supplier with enough lead time to
ensure all the components are ready when the delivery is needed and then calls the
day before to confirm delivery.

Within projects, scheduling of delivery is dependent upon rules related to the
delivery vehicle. In the United States, these rules are controlled by the company as
well as by best practices for the industry. In Singapore, they are influenced by gov-
ernment regulations. The Singapore Productivity and Standards Board ensures that
concrete that is delivered is workable at the jobsite; ready mix concrete “shall be dis-
charged from the delivery vehicle within 2 hours after the time of loading, when con-
crete is transported in truck mixers or agitators, or within 1 hour after the time of
loading when non-agitating equipment is used.”

In the United States, land is usually not an issue for storing supplies for the ready
mix concrete mixes. In Singapore, land is a premium commodity and concrete sup-
ply firms usually do not have much room to store concrete, aggregate, or sand that
is necessary for the ready mix concrete deliveries. They do have space available for
storage of the admixtures; they are not as perishable and do not take up much
space.

Just-in-time delivery is a process of receiving supplies on an as-needed basis. An
examination of 15 suppliers in Singapore indicated that only three firms kept more
than one-week’s supply of aggregate and sand. The other 12 firms received their
supplies using the just-in-time delivery method to store about one-day’s require-
ments of sand and aggregates. These three firms, and nine other firms, retained
less than one-day’s supplies for cement within their stock levels. The remaining
three firms had storage to retain more than a week’s supply of cement.

In order to supply the best service to their customers, the firms in Singapore used
satellite tracking, Smart Route, to monitor the location of their revolving drum trucks,
to track the amount of waiting time at job sites, and to increase the utilization of the
trucks. The just-in-time delivery of supplies helped the ready mix concrete firms in
Singapore to improve contractor satisfaction by being able to deliver the resources
needed just in time.

Based on information from Arain, F. M., Low, S. P., & Wu, M. (2015). Just-in-time (JIT) management in the
ready mixed concrete industry in Singapore. International Journal of Construction Project Management,
7(2), 1197(2), 1197 –136.
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The consideration of resources adds another dimension to planning and scheduling. It is
necessary to estimate the types and quantities of resources required to perform each
activity. These resources can include people, materials, supplies, equipment, tools, facil-
ities, and other resources necessary to complete project work. A resource requirements
plan illustrates the expected utilization of resources by time period during the time span
of the project.

In many projects, the quantities of the various types of resources available to
perform the project activities are limited. Several activities may require the same
resources at the same time, and there may not be sufficient resources available
to satisfy all the demands. In a sense, these activities are competing for the use
of the same resources. If sufficient resources are not available when required,
some activities may have to be delayed until a later time when resources are
available for them. Therefore, resources can constrain the project schedule. They
can also be a constraint to completing the project within budget if it is determined
that additional resources are needed to complete the project by its required com-
pletion time.

This chapter covers several approaches to incorporating resource considerations into
the project plan and schedule. You will become familiar with,

• Taking resource constraints into account when developing a network diagram
• Determining the resource requirements plan for a project
• Leveling the use of resources within the required time frame of the project
• Determining the shortest project schedule with the limited resources available

LEARNING
OUTCOMES

After studying this
chapter, the learnerchapter, the learner
should be able to:

• Create a network dia-
gram that takes re-
source constraints into
account

• Prepare a resource re-
quirements plan

• Explain resource
leveling

• Discuss resource-
limited scheduling

Resource-Constrained Planning
One way to consider resources is to take them into account when establishing
the dependent relationships among activities in the network diagram. At a mini-
mum, network diagrams illustrate the technical constraints among activities.
Activities are drawn in a serial relationship because, from a technical standpoint,
they must be performed in that sequence. For example, Figure 6.1 shows that
the three house-building activities—building the foundation, building the frame,
and putting on the roof—and putting on the roof—and putting on the roof must be done serially. Technically, these activities must
be performed in this sequence. The roof cannot be put on before the frame is
built!
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Resource-constrained planning is an approach to creating a network diagram
and schedule in which the sequence and dependent relationships of activities are
based on resource constraints that take into account the availability of a limited
quantity of resources. Part (a) of Figure 6.2 shows that, technically, three activi-
ties—paint living room, paint kitchen, and paint bedroom—could be performed
concurrently; that is, there is no technical reason why the start of any one of
these activities should depend on the completion of any other one. Suppose,
however, that there is only one person available to do all the painting; this limi-
tation would introduce a resource constraint on the painting activities. That is,
although technically all three activities could be performed concurrently, they
would have to be performed in series because only one painter would be avail-
able to do all three. To incorporate this resource constraint, the diagram will
have to be drawn as shown in part (b) of Figure 6.2. The exact sequence of
these three activities—which particular rooms get painted first, second, and
third—is another decision that must be made when the network diagram is
created.

This example illustrates how resource limitations can be considered when a
network plan is prepared. This approach of incorporating resource constraints
into the dependent relationships among activities in the network diagram is

FIGURE 6.1 Technically Constrained Activity Sequence

Build
Foundation

Build
Frame

Put on
Roof

FIGURE 6.2 Resource-Constrained Planning

Paint
Living Room

Start
Project

Paint
Kitchen

Paint
Bedroom

Finish
Project

Start
Project

Paint
Kitchen

Paint
Living Room

Paint
Bedroom

Finish
Project

(a)  Activity Sequence without Resource Constraints

(b)  Activity Sequence Based on Resource Constraints

Reinforce Your Learning

1. At a minimum, net-
work diagrams illus-
trate the

constraints among
activities. However,
when limited re-
sources are available,
the network diagram
can be drawn to also
reflect

constraints.
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feasible for small projects involving few resources. However, it becomes compli-
cated for large projects and for projects in which several different resources are
needed for some of the activities.

Resource Requirements Plan
As discussed in the previous chapter, it is necessary to estimate the types and
quantities of resources required to perform each activity. A resource require-
ments plan illustrates the expected utilization of resources by time period during
the time span of the project.

Using the consumer market study project as an example, refer to Figure 5.10,
which shows the network diagram for the project, and to Figure 5.11, which is
the revised baseline schedule. Let us consider the utilization of the human
resources—the project team: Susan, Steve, Andy, and Jim. Several assumptions
need to be mentioned:

• None of the four team members are required for the entire estimated dura-
tion of the project (128 days).

• Activity 6, “Print Questionnaire,” will be subcontracted to a vendor. So
although it has an estimated duration of 10 days, it will require only one day
of work by Steve. However, Steve is still the project team member assigned
responsibility for the activity.

• Activity 9, “Mail Questionnaire & Get Responses,” has an estimated duration
of 55 days. However, Steve will only work on it for the first 5 days to mail
the questionnaires. The remaining 50 days are waiting time for the ques-
tionnaires to be returned and require no work by Steve.

• For all other activities, when the assigned person is working on an activity,
he or she will work full time on it for its estimated duration.

With the above assumptions in mind and referring to the earliest start (ES)
and earliest finish (EF) times in the schedule in Figure 5.11, we can determine
the planned resource requirements for each member of the project team:

• Susan’s five activities (1, 2, 3, 4, and 8) are all on the front end of the project
and will require 40 work days during the period 0–40.

• Steve’s three activities (5, 6, and 9) require eight work days during the period
38–53. Remember the last 50 days (53–103) of the estimated duration for
activity 9 is just elapsed time waiting for the questionnaires to be returned.
Also, Steve is performing only one day of work on activity 6 because it is
being subcontracted to a vendor.

• Andy’s two activities (7 and 10) require 17 work days during the period
38–55.

• Jim’s three activities (11, 12, and 13) are all at the end of the project and
require 25 work days during the period 103–128.

Figure 6.3 shows the estimated required work days for each team member and
the time period during which each will be utilized. Although the project esti-
mated completion time is 128 days, the four project team members will perform
90 days of work during that period.

For an example that illustrates the utilization of a multiple quantity of a par-
ticular resource, consider the painting project in Figure 6.4. Each activity shows
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its estimated duration, as well as the quantity of painters required to accomplish
the activity within its estimated duration.

Using the information in Figure 6.4, we can prepare a resource requirements
plan, as shown in Figure 6.5, that indicates how many painters are required each
day based on the ES and EF times for each activity. This resource requirements
plan shows that four painters are required on days 1 through 4, three painters
are required on days 5 and 6, two painters are required on days 7 through 10,
and only one painter is required on days 11 and 12. A total of 32 painter-days
are required. The resource requirements graph for painters is illustrated in
Figure 6.6. It shows an uneven utilization of painters. A peak of four painters is
required during one portion of the project, and a low of only one painter is
required during another portion of the project.

Resources cannot usually be hired on a day-to-day basis to meet fluctuating
requirements. If the same quantity of painters must be employed throughout
the project, it may be necessary to pay some painters to work overtime during
periods of peak demand and to pay some painters when they are idle during
periods of low demand. Thus, it is preferable to have a more uniform, or level,
application of resources.

It should be noted that the resource requirements graphs shown in Figures 6.5
and Figures 6.6 are based on each activity’s earliest start time. Such resource
requirements graphs are said to be based on an as-soon-as-possible (ASAP)

FIGURE 6.3 Estimated Resource Requirements for Consumer Market Study Project

NAME ACTIVITIES WORK DAYS PERIOD

Susan 1, 2, 3, 4, 8 40 0–40

Steve 5, 6, 9 8 38–53

Andy 7, 10 17 38–55

Jim 11, 12, 13 25 103–128

90 0–128

FIGURE 6.4 Required Resources for Painting Project
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schedule. Resource requirements graphs based on each activity’s latest start time
are said to be based on an as-late-as-possible (ALAP) schedule.

Also see the section on assign responsibility in Chapter 4 and the section on
estimate activity resources in Chapter 5 for additional related information.

Resource Leveling
Resource leveling, or smoothing, is a method for developing a schedule that
attempts to minimize the fluctuations in requirements for resources. This
method levels the resources so that they are applied as uniformly as possible
without extending the project schedule beyond its required completion time. It
is a trial-and-error method in which the start of noncritical activities (those with
positive slack values) are delayed beyond their earliest start times (but not
beyond their latest start times) to maintain a uniform level of required resources.

FIGURE 6.6 Resource Utilization for Painters
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FIGURE 6.5 Resource Requirements Plan for Painting Project
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Activities can be delayed only to the point where all their positive slack is used
up, as any further delays would cause the project to extend beyond the project
required completion time. Resource-leveling attempts to establish a schedule in
which resource utilization is made as level as possible without extending the proj-
ect beyond its required completion time.

Let us look at the painting project in Figures 6.4, 6.5, and 6.6 to determine
whether resource utilization can be leveled. Figures 6.4 and 6.5 show that the
critical path for the project is made up of two activities and is 12 days long
(8 days to paint the first-floor rooms, plus 4 days to paint the stairs and hall).
Therefore, these two activities cannot be delayed without extending the project
completion time beyond 12 days. Looking at Figure 6.5, however, we can see
that “Bathroom” could be delayed up to 2 days, “Basement Rooms” could be
delayed up to 8 days, and “Bedrooms” could be delayed up to 6 days—all with-
out extending the project completion time beyond 12 days. Looking again at
Figure 6.5, we can see that two alternative actions could be taken to level the
daily resource requirements for painters:

Alternative 1: Delay the activity with the most positive slack—“Basement
Rooms” (þ8 days slack)—by six days so that it will start after “Bedrooms” is
finished. Rather than have two separate painters paint the basement rooms and
bedrooms concurrently, the resource-leveled schedule will use the same painter
to first paint the bedrooms and then paint the basement rooms.

Alternative 2: Delay “Bedrooms” so that it will start on day 4, after “Basement
Rooms” is completed. This alternative will use the same painter to first paint the
basement rooms and then paint the bedrooms (the reverse of alternative 1,
achieving the same result).

Figures 6.7 and 6.8 illustrate the resource profile for the resource-leveled sched-
ule if we choose alternative 1. Comparing Figure 6.7 with Figure 6.5, we see that
the ES time for “Basement Rooms” has been delayed from time 0 to day 6, and its
EF time is now day 10 rather than day 4. Figure 6.8 shows a more uniform utili-
zation of painters than Figure 6.6, except for days 11 and 12, which remain the

FIGURE 6.7 Resource-leveled Requirements Plan for Painting Project
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same. In both cases, 32 painter-days are required, but in the resource-leveled
schedule, they are utilized with less fluctuation.

For a large project with many different resources, resource leveling can get
very complicated. Various project management information systems are available
that will assist in generating a resource-leveled schedule and resource require-
ments graphs and tables.

Resource-Limited Scheduling
Resource-limited scheduling is a method for developing the shortest schedule
when the quantity of available resources is fixed. This method is appropriate
when the resources available for the project are limited and these resource limits
cannot be exceeded. This method will extend the project completion time, if nec-
essary, to keep within the resource limits. It is an iterative method in which
resources are allocated to activities based on the least slack. When several activi-
ties need the same limited resource at the same time, the activities with the least
slack have first priority. If resources are left over, the activities with the second-
least slack have the next priority, and so forth. If other activities need the
resource but the resource has been totally allocated to higher-priority activities,
the lower-priority activities get delayed; as their slack becomes worse, they even-
tually move up the priority ladder. This delaying of activities can extend the
project completion time.

Figure 6.9 illustrates what would happen if only a limited quantity of
painters—two—were available to do the painting project. When we push down
on the level of resources because no more than two painters can be used, we
push out the project completion time. If only two painters are available at any
time, the project completion time has to be extended from day 12 to at least
day 16 to utilize the 32 painter-days required.

Let us apply resource-limited scheduling to the painting project shown in
Figure 6.4. Figure 6.10, which is based on Figure 6.5, is our original resource
requirements plan, but it shows total slack based on a project completion time
of 12 days. Let us now assume, however, that we are limited to only two painters.

Figure 6.10 shows that, as the project starts, three activities require a total of
four painters (“First-Floor Rooms,” “Basement Rooms,” and “Bedrooms”). Only
two painters are available, though, so they will be allocated to the activities based
on a priority determined by slack.

“First-Floor Rooms” has a slack of 0, whereas “Basement Rooms” has a slack
of þ8 days and “Bedrooms” has a slack of þ6 days. Therefore, the two painters

FIGURE 6.8 Resource-leveled Utilization for Painters
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will be allocated to the first-floor rooms and will continue to be assigned to that
activity until it is finished. (In this example, it is assumed that, once an activity
starts, it continues until it is finished and cannot be stopped and restarted.)
Because all the available resources are assigned to “First-Floor Rooms” from
time 0 through day 8, the other two activities (“Basement Rooms” and “Bed-
rooms”) will have their starts delayed until after day 8. This first resource alloca-
tion is shown in Figure 6.11.

The result of this first iteration of allocating the painters is extension of proj-
ect completion from day 12 to day 14 because of the delay of “Bedrooms.”

FIGURE 6.10 Resource Requirements Plan for Painting Project
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Additionally, there is still a problem on days 9 through 12 because the resource
requirements exceed the limit of two painters. So it is now necessary to do a
second allocation of painters on day 9. “Bedrooms” has the least slack, with�2
days; its earliest expected finish time is now day 14, and the required project
completion time is 12 days. “Bedrooms” requires one painter, so one of the two
available painters is allocated to it. One painter is still to be allocated. Two activ-
ities, “Stairs & Hall” and “Basement Rooms,” have the same next lowest value of
slack (0). One way to choose between these two is to determine which has been
critical for a longer time. Looking back, we see that “Stairs & Hall” was more
critical (0 slack) than “Basement Rooms” (+8 days slack) in Figure 6.10. There-
fore, the remaining painter should be allocated to “Stairs & Hall.” “Bedrooms”
will start after day 8 and will continue through day 14. “Stairs & Hall” will also
start after day 8 and will continue through day 12. The next time a painter will
become available is after “Stairs & Hall” is finished on day 12. Therefore, the
remaining two activities, “Basement Rooms” and “Bathrooms,” will have their
starts delayed until after day 12. This second resource allocation is shown in
Figure 6.12.

The result of this second iteration of allocating the painters is another exten-
sion of project completion, this time from day 14 to day 16, because of the delay
of “Basement Rooms.” There is still a problem on days 13 and 14 because the
resource requirements exceed the limit of two painters. So it is now necessary
to do a third allocation of painters on day 13, when one painter becomes avail-
able after finishing “Stairs & Hall.” (Remember that the second painter is still
working on “Bedrooms.”) Two activities, “Bathrooms” and “Basement Rooms,”
need a painter on day 13. “Basement Rooms” has less slack (�4 days) than the
other activity, so the available painter will be allocated to it. “Basement Rooms”
will start after day 12 and will continue through day 16. The next time a painter
will become available is after “Bedrooms” is finished on day 14. Therefore,
“Bathroom” will have its start delayed until after day 14. This third resource allo-
cation is shown in Figure 6.13.

FIGURE 6.11 First Resource Allocation
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As a result of this third iteration of allocating the painters, the project comple-
tion time is still four days beyond its required completion time, but all the activ-
ities have been scheduled to start and finish so as to stay within the limit of two
painters. No further iterations are needed.

To accelerate the schedule to complete the project by day 12, it would be nec-
essary to implement one or more of the approaches to schedule control men-
tioned in Chapter 5, such as adding more painters, working overtime, reducing
the scope of work or the requirements for some of the activities, or increasing
productivity.

FIGURE 6.13 Third Resource Allocation
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FIGURE 6.12 Second Resource Allocation
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For a large project that requires many different resources, each of which has a
different limit of availability, resource-limited scheduling can get very compli-
cated. Various project management information systems are available that will
perform resource-limited scheduling.

REAL WORLD PROJECT MANAGEMENT

Resources to Improve Safe Animal Crossings

Collisions between animals and motor vehicles happen frequently. In Australia, vehi-
cles collide with an average of 41 kangaroos daily. The United States reported that
5 percent of all vehicle wrecks (1 out of every 20) involved an animal. Safety engi-
neers and officials have been working to create solutions to improve the safety for
the animals and the operators of the vehicles. Much exploration for the resources
has led to projects that have been underway around the globe.

In Colorado, USA, Michael McVaugh, a traffic and safety engineer with the Color-
ado Department of Transportation, has served as the project manager on a project
that detected changes in the Earth’s magnetic field as larger animals disrupted the
field. Meant to serve as a warning system to motorists, two miles of specialized
underground cables were buried along U.S. Highways 160 and 550. When the mag-
netic field was interrupted, illuminated signals alerted drivers to the potential animal
crossing. The animals required no adaptation for the system to work.

However, the US$1 million project has not been without its problems. Small bur-
rowing creatures such as moles, pocket gophers, and prairie dogs have caused great
problems. The main resource for the project, the specialized underground cable, has
been compromised by the burrowing creatures and has caused the system to fail to
detect the potential crossings. Because of the costs associated with repairing the
detection system and the number of times that it has failed, McVaugh has looked at
other systems that might work to increase the safety of animal crossings. One solu-
tion was what has been successful in Canada.

In Banff National Park, Alberta, Canada, 82 kilometers (51 miles) of fencing, 38
underpasses, and 6 overpasses have been installed to help improve animal crossing
safety. The animals had to learn new patterns. The adaptation to the new route usu-
ally took two to five years. The project has had success. The number of motor
vehicle-animal collisions has been reduced by 80 percent since the adoption of the
crossings.

A CA$14.5 million project was completed to reduce large animal collisions in Koo-
tenay National Park, British Columbia, Canada. The 15 kilometers (9.3 miles) of fence
and 9 underpasses helped to prevent the large animals from crossing Highway 93
South. Darren Quinn, project manager for Parks Canada Agency, Radium Hot
Springs, British Columbia, has analyzed data from motion- and heat-sensing equip-
ment installed at the first three underpasses constructed. Quinn commented, “It’s
been a huge success,” as he reported over 1,600 successful crossings by medium- to
large-sized animals.

In Sweden, Volvo has been working on developing a system to detect animals
that were near or crossing the roadway and on engineering a collision avoidance
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systems in their cars. Martin Magnusson and his team were gathering data in Tidbin-
billa Nature Reserve in Canberra, Australia, about marsupials near the roads. The
project would be a vehicle detection system in the Volvo S90 to help the automo-
biles and their drivers avoid collisions with large animals. Because animals have a
tendency to run away when a car approaches, gathering data had been a challenge
for the team. To offset this problem, they have created virtual fauna in an aug-
mented reality system to give the engineering team enough information to be able
to develop the avoidance system.

The investments in animal crossing safety, and motor vehicle safety, have used
different solutions based upon the resources that were available. There are no defin-
itive choices on if the animals like the overpasses better than the underpasses; there-
fore, each will be developed in future projects where the landforms are best suited to
support either an overpass or an underpass. In an effort to prevent animal-motor
vehicle accidents, the animal detection system will be deployed after much testing.

Based on information from Couch, C. (2016). Crossing to safety. PM Network, 30(4), 16–17.

Resource Requirements for Information Systems Development
Information systems development includes people, hardware, software, data, and
network resources as the five basic required resources. The people resources
include end users and information system specialists. Hardware resources consist
of the computer systems, computer peripherals, and the media required to store
information. Programs and the procedures to instruct users on how to operate
the programs are the software resources. Information system development cre-
ates data that are organized in databases and knowledge bases that are used to
support all the phases of the project. Network resources are composed of com-
munications media and network support.

Each of these resources is assigned to the activities to complete the tasks. The
more accurately the activities are assessed for the needed resources, the more
likely it is that the development projects can be completed on time. The majority
of information system projects assign resources to multiple tasks at the same
time without considering the overallocation and the conflict that the work
resources face to complete the project work. The overallocation forces the
resources to be overextended and increases the probability of project failure. A
more careful analysis during the problem definition step in the classic systems
development life cycle problem-solving approach introduced in Chapter 4 could
improve assigning work, material, and cost resources in a manner that increases
the probability of project success.

AN INFORMATION SYSTEM EXAMPLE: INTERNET
APPLICATIONS DEVELOPMENT FOR ABC OFFICE
DESIGNS (CONTINUED)
Recall from Chapters 4 and 5 that Beth Smith of ABC Office Designs was
assigned as project manager for the development of a Web-based reporting
system project. Beth has identified the major tasks to be completed and the proj-
ect schedule. Management has agreed to the project team’s plan for 60 days to
complete the development. Beth has 14 staff members on the project team. Each
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staff member has been assigned to have primary responsibility for at least one
activity as shown in the responsibility assignment matrix for the project
(Figure 4.11). Most activities include support responsibility by the project team
members.

Beth Smith begins her resource requirements plan by seeking input from the
person assigned primary responsibility for each of the major tasks that need to
be accomplished. Beth had previously consulted with the project team to develop
the responsibility matrix to have enough resources to complete the tasks. Beth
initially allocates each primary and support resource at 100 percent effort for
the duration of their assigned activities.

Beth noticed if every resource is assigned to 100 percent of all the tasks accord-
ing to the responsibility matrix, some of the resources would be overallocated in
the project. The overallocated resources are assigned to the subtasks necessary to
complete the major task Software Development and major tasks for Training and
System Conversion. Beth evaluates each of the tasks with the project team, and
together they set priorities for assignments to determine if all the primary and sup-
port resources are needed on every activity to complete the work.

Even though Joe and Gerri were assigned support responsibility for the sub-
tasks Packaged Software and Customized Software, for Software Development,
their primary responsibilities for Hardware Development and Network Develop-
ment take priority according to Hannah, who has primary responsibility for the
Software Development activity. Hannah has support help from Maggie for these
subtasks and decides that if she and Maggie need any additional help from Joe
and Gerri to support their work on the Software Development task, Joe and
Gerri would be assigned on an overtime basis.

For the other overallocation, Hannah and Gerri are assigned to Training and
System Conversion with Jim and Beth. The two days of work to complete the
System Conversion occur during the four days of work necessary for Training.
Hannah and Gerri are assigned to Training with Jim. Beth and Jim agree that
Hannah and Gerri could be removed from Training for two days if Beth cannot
complete the System Conversion in the two days assigned. Hannah and Gerri
would still be able to work for two days with Jim. They could plan to have
more training events while Hannah and Gerri are available if Beth needs them
for the system conversion. The development team suggested they could prepare
for a single resource to be able to complete the system conversion during their
work on System Development and Testing to help the overallocation.

Beth finalized the resource requirements table to share with management in
her project report. The total working time necessary to complete the Web-
based reporting system project is 2,040 working hours. The project team is con-
fident they can complete the task in the 60-day time frame. Figure 6.14 shows
the resource names, activities as shown in the responsibility assignment matrix
in Figure 4.11, and the amount of time for each, as well as total work hours for
each resource and the period of performance for the resources. Beth also
included the material and cost resources in her report.

Project Management Information Systems
Project management information systems provide excellent features for handling
resource considerations within a project. Most systems allow you to create and
maintain a list of resources that can be accessed by all of the tasks within a
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FIGURE 6.14 Resource Requirements for Web-based Reporting System Project

RESOURCE NAME ACTIVITIES
ACTIVITY

WORK HOURS
TOTAL WORK

HOURS PERIOD

Beth 1.1 Gather Data
1.3 Prepare Problem Definition Report
3.3 Evaluation
6.2 System Conversion
6.3 Prepare Implementation Report

24
8
16
16
8

72 1–3
55–56
5

31–32
59

Jim 1.1 Gather Data
2.1 Interview Users
2.4 Prepare Systems Analysis Report
3.1.1 Menus
3.1.2 Data Entry Screens
3.3 Evaluation
6.1 Training
6.3 Prepare Implementation Report

24
40
8
32
32
16
32
8

192 16
6–10
16

17–20
21–24
31–32
55–58
59

Jack 1.2 Study Feasibility
3.3 Evaluation
4.4 Prepare Software Development Report
6.3 Prepare Implementation Report

32
16
16
8

72 1–4
31–32
50–51
59

Rose 1.3 Prepare Problem Definition Report
2.1 Interview Users
5.4 Prepare Testing Report

8
40
8

56 55–56
6–10
33

Steve 1.2 Study Feasibility
2.2 Study Existing System
3.1.3 Periodic Reports
3.1.4 Ad Hoc Queries
5.1 Software Testing

32
64
32
32
48

208 1–4
6–13
17–20
21–24
48–53

Jeff 1.2 Study Feasibility
2.3 Define User Requirements
3.1.3 Periodic Reports
3.1.4 Ad Hoc Queries
5.1 Software Testing

32
40
32
32
48

184 1–4
11–15
17–20
21–24
48–53

Tyler 3.1.1 Menus
3.1.2 Data Entry Screens
4.2 Hardware Development

32
32
80

144 16
21–24
31–40

Cathy 1.2 Study Feasibility
3.3 Evaluation
5.3 Network Testing

32
16
32

80 1–4
31–32
48–51

Sharon 1.2 Study Feasibility
3.4 Prepare Systems Design Report

32
16

48 1–4
29–30

Hannah 2.1 Interview Users
3.4 Prepare Systems Design Report
4.1.1 Packaged Software
5.3 Network Testing
6.1 Training

40
16
16
32
32

136 6–10
29–30
31–32
48–51
55–58
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project. The list typically allows you to store the resource name, maximum quan-
tity of units available, standard and overtime rates, and costs. In addition,
because the expenses for resources can be accrued at different times throughout
a project, most systems allow you to create charges for a resource at the begin-
ning of its use, at fixed intervals, or at the end of the project. Each resource can
also be assigned a calendar of its availability over a specified period of time.

The information systems typically inform the user if any resources have time
conflicts or if any resources are overallocated within a project or among concur-
rent projects. Tables and graphs of resource utilization are often available.

To resolve any conflicts or to level, or smooth, the resources, the information
systems typically provide two options. The first is to correct the situation manu-
ally. With this option, the user modifies the task information and requirements
or the resource list, and then determines whether the situation has been resolved.
The second option is to allow the information systems to perform this process
automatically. If the automatic process is selected, the information systems typi-
cally ask the user whether the deadline can be extended if that is the only way to
resolve the conflict or smooth the resources.

See Appendix A in the back of the book for a thorough discussion of project
management information systems.

FIGURE 6.14 Resource Requirements for Web-based Reporting System Project (continued)

RESOURCE NAME ACTIVITIES
ACTIVITY

WORK HOURS
TOTAL WORK

HOURS PERIOD

Joe 3.2 Processing & Database
4.2 Hardware Development
5.2 Hardware Testing

80
80
32

192 17–26
31–40
48–51

Gerri 1.1 Gather Data
3.1.3 Periodic Reports
3.1.4 Ad Hoc Queries
4.3 Network Development
5.2 Hardware Testing
6.1 Training

24
32
32
48
32
32

200 1–3
17–20
21–24
31–36
48–51
55–58

Maggie 2.1 Interview Users
4.1.1 Packaged Software
4.1.2 Customized Software
5.1 Software Testing
5.4 Prepare Testing Report

40
16
104
48
8

216 6–10
31–32
33–45
48–53
54

Gene 3.2 Processing & Database
5.2 Hardware Testing
5.4 Prepare Testing Report

80
32
8

120 17–26
48–51
54

Greg 3.2 Processing & Database
5.3 Network Testing
5.4 Prepare Testing Report

80
32
8

120 17–26
48–51
54

Training materials
Packaged software
Travel

6.1 Training
4.1.1 Packaged Software
2.1 Interview Users

55–58
31–32
6–10

2,040 2,040
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SUMMARY
The consideration of resources adds another dimension to planning and sched-
uling. It is necessary to estimate the types and quantities of resources required to
perform each activity. Resources can include people, materials, supplies, equip-
ment, tools, facilities, and other resources necessary to complete project work.
A resource requirements plan illustrates the expected utilization of resources by
time period during the time span of the project.

In many projects, the quantities of the various types of resources available to
perform the project activities are limited. Several activities may require the same
resources at the same time, and there may not be sufficient resources available to
satisfy all the demands. If sufficient resources are not available when required,
some activities may have to be delayed until a later time when resources are
available. Therefore, resources can constrain the project schedule.

Resource-constrained planning is an approach to creating a network diagram
and schedule in which the sequence and dependent relationships of activities are
based on resource constraints that take into account the availability of a limited
quantity of resources.

Resource leveling, or smoothing, is a method for developing a schedule that
attempts to minimize the fluctuations in requirements for resources. Resource-
leveling attempts to establish a schedule in which resource utilization is made
as level as possible without extending the project beyond its required completion
time. In resource leveling, the required project completion time is fixed, and the
resources are varied in an attempt to eliminate fluctuation.

Resource-limited scheduling is a method for developing the shortest schedule
when the quantity of available resources is fixed. This method is appropriate
when the resources available for the project are limited, and these resource limits
cannot be exceeded. This method will extend the project completion time, if nec-
essary, to keep within the resource limits. It is an iterative method in which
resources are allocated to activities based on the least slack. The steps are
repeated until all resource constraints have been satisfied. In resource-limited
scheduling, the resources are fixed, and the project completion time is varied
(extended) in order not to exceed the resource limits.

Figure 6.15 shows the differences between resource leveling and resource-
limited scheduling.

CRITICAL SUCCESS FACTORS

• Resources can constrain the project schedule
because the quantities of various types of
resources available to perform the project
activities may be limited.

• It is necessary to estimate the types and
quantities of resources required to perform
each activity.

• If sufficient resources are not available when
required, some activities may have to be
delayed until a later time when resources
become available to perform the activities.

• Resource leveling, or smoothing, is a method
for developing a schedule that attempts to
minimize the fluctuations in requirements for
resources. It levels the resources so that they
are applied as uniformly as possible without
extending the project schedule beyond its
required completion time.

• Resource-limited scheduling is a method for
developing the shortest schedule when the
quantity of resources is fixed. It will extend the
project completion time, if necessary, to keep
within the resource limits.
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For a large project that requires many different resources, each of which has a
different limit of availability, resource-limited scheduling can get very compli-
cated. Various project management information systems are available that can
assist with this process.

QUESTIONS
1. Give at least 10 examples of resources.
2. Think about a project that you are currently working on or have worked on.

List all of the resources used in this project.
3. Discuss why resources need to be considered when developing a schedule.
4. Describe how resources can be considered when creating a network diagram.
5. What are technical constraints? Give some examples.
6. What are resource constraints? Give some examples.
7. Describe what is meant by resource leveling or smoothing. Why is it used?

When is it used?
8. Does resource leveling keep a project on schedule? If so, how?
9. Describe what is meant by resource-limited scheduling. Why is it used?

When is it used?
10. Does resource-limited scheduling keep a project on schedule? If so, how?
11. Using the following figure, perform resource leveling. Assume that each task

can be performed independently of the other tasks.

Day 1 2 3 4 5 6 7 8 9 101 2 3 4 5 6 7 8 9 101 2 3 4 5 6 7 8 9 101 2 3 4 5 6 7 8 9 101 2 3 4 5 6 7 8 9 101 2 3 4 5 6 7 8 9 101 2 3 4 5 6 7 8 9 101 2 3 4 5 6 7 8 9 101 2 3 4 5 6 7 8 9 101 2 3 4 5 6 7 8 9 10

Workers 6 6 6 4 2 3 3 4 3 36 6 6 4 2 3 3 4 3 36 6 6 4 2 3 3 4 3 36 6 6 4 2 3 3 4 3 36 6 6 4 2 3 3 4 3 36 6 6 4 2 3 3 4 3 36 6 6 4 2 3 3 4 3 36 6 6 4 2 3 3 4 3 36 6 6 4 2 3 3 4 3 36 6 6 4 2 3 3 4 3 3

Task 1 (2 workers)

Task 2 (1 worker)

Task 3 (3 workers)

Task 4 (2 workers)

Task 5 (1 worker)

Task 6 (3 workers)

FIGURE 6.15 Fixed and Variable Elements for Resource Leveling and Resource-limited Scheduling

Project Required
Resource Leveling Completion Time Resources

Project Required
Completion Time

Resource-limited 
Scheduling Resources

Fixed Variable
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12. Using the figure in question 11, perform resource-limited scheduling.
Assume that you have only three workers available at any given time. What
is the new completion date for the project?

INTERNET EXERCISES
For the website addresses of the organizations mentioned in these exercises, go to
“Internet Exercises” at the book’s companion website at www.cengagebrain.com.
It is suggested that you save this website in your “Favorites” list for easy access in
the future.
1. Search the Web for resource leveling or resource-limited scheduling and

describe what you find.
2. Find and describe how at least one project management software package

handles the resource considerations discussed in this chapter.
3. For exercises 3 through 5, visit the website of the Association for Project

Management. Click on the “About Us” link and describe the mission of the
organization.

4. Click on the “Resources” link. Explore the resources offered on this website
and summarize one that interests you.

5. Explore either the “News” or “Events” link. Describe what you find.

CASE STUDY 1 A Not-for-Profit Medical Research Center
This case study is a continuation of the case study from Chapters 4 and 5.

CASE QUESTION
Using the responsibility assignments you made in Chapter 4 and the baseline
schedule you developed in Chapter 5, now develop a resource requirements
table (similar to Figure 6.3).

Note: This case study will continue in Chapters 7 and 8, so save the results of
your work.

GROUP ACTIVITY
Divide the course participants into the same groups as for the previous chapter’s
group activity, and answer the question listed above.

CASE STUDY 2 The Wedding
This case study is a continuation of the case study from Chapters 4 and 5.

CASE QUESTION
Using the responsibility assignments you made in Chapter 4 and the baseline
schedule you developed in Chapter 5, now develop a resource requirements
table (similar to Figure 6.3).

Note: This case study will continue in Chapters 7 and 8, so save the results of
your work.
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GROUP ACTIVITY
Divide the course participants into the same groups as for the previous chapter’s
group activity, and answer the question listed above.
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APPENDIX Microsoft Project

In this appendix, we will discuss how Microsoft Project can be used to support
the techniques discussed in this chapter based on the Consumer Market Study
example. To retrieve your project information, on the File menu, click Open
and locate the consumer market study file you saved in Chapter 5 when you
set the baseline before adding the actual finish dates and the new task. We are
now ready to add additional resources, manage the time assignment on a task for
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a resource, evaluate task usage, level resources that are overallocated, and create
resource reports.

Figure 6A.1 shows a resource sheet for the consumer market study. To obtain
the resource sheet, on the View ribbon, click on Resource Sheet in the Resource
Views group. The Resource Sheet allows you to enter information about your
resources, including specific work calendars for each of your resources. Resources
other than human resources can also be entered into this table. Human resources
are entered as Work resources. Other types of resources are entered as Material
or Cost resources. The Type column of the Resource Sheet shows the type of
resource as Work, Material, or Cost.

Material and cost resources are added by entering the name in the Resource
Name column and selecting the type as material or cost in the Type column by
clicking on the down arrow in the Type column for the entry. The Consumer
Market Study requires two material resources and one cost resource, in addition
to the four work resources.

Additional information can be entered about each resource by double-clicking
on a resource name in the Resource Name column. You will see the Resource
Information window with four tabs: General, Costs, Notes, and Custom Fields,
as shown in Figure 6A.2, where a note has been added to provide additional
information about the cost resource.

Assign the new material and cost resources to tasks in the Consumer Market
Study by viewing the task list in the Gantt Chart Entry Table view. Recall the
Gantt Chart Entry Table can be viewed by clicking on Gantt Chart on the
View ribbon in the Task Views group, then clicking on Tables in the Data
group, and selecting Entry in the menu. To add a material or cost resource to a
task, double-click the task name to open the Task Information window. On the

FIGURE 6A.2 Resource Notes

FIGURE 6A.1 Resource Sheet
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Resources tab, enter the resource name or select from the resource list by click-
ing on the down arrow in the cell. Note in Figure 6A.3 that the duration for the
Mail Questionnaire & Get Responses activity had been reduced to 55 days in
Chapter 5, and Questionnaire mailing has been added as a material resource to
the project. Add the cost resource, Travel Expenses, to the Pilot-Test Question-
naire activity. Add the material resource, Questionnaire printing, to the Print
Questionnaire activity. Add the material resource, Questionnaire mailing, to the
Mail Questionnaire & Get Responses activity.

For the Consumer Market Study, not all of the work resources will work the
entire duration of a task. For the activities Print Questionnaire and Mail Ques-
tionnaire & Get Responses, Steve will not work the entire duration of the tasks.
For the Print Questionnaire activity, he will work one day, and for the Mail
Questionnaire & Get Responses activity, he will work five days. Microsoft Project
has the option to make the duration of a task dependent on the effort necessary
to complete the task and to set the type of task as Fixed Units, Fixed Work, or
Fixed Duration. Setting a task’s Effort Driven category to No and its Type to
Fixed Duration, the number of hours of actual work on a task can be set without
affecting the duration of a task.

In the Gantt Chart Table Entry View, enter three new columns. Click on the
Add New Column and select Effort Driven from the menu for the first column.
Click on Add New Column and select Type for the second column. Click on Add
New Column and select Work for the third column. Change the Type column for
the tasks Print Questionnaire and Mail Questionnaire & Get Responses to Fixed
Duration by clicking on the down arrow in the cell. Edit the time in the Work
column for Steve to work on the Print Questionnaire activity to eight hours and on
the Mail Questionnaire & Get Responses activity to 40 hours, as shown in Figure 6A.4.

Microsoft Project will enter in the time for each of these times to be a percent-
age of time. Both of these tasks need to be completed As-Soon-As-Possible. Open
the Task Usage sheet by clicking on Task Usage on the View ribbon in the Task
Views group. Check that the activities Print Questionnaire and Mail

FIGURE 6A.3 Adding a Resource to a Task
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Questionnaire & Get Responses are not effort driven, have fixed duration, and
have the correct amount of work assigned by adding the columns Effort Driven,
Type, and Work to the Task Usage screen. Scroll across to March 7 in the sched-
ule details, enter 8h for the work to be completed by Steve for the Print Ques-
tionnaire activity, and delete other times entered across the duration of the
activity. Check that the time for Questionnaire printing remains at 1 unit. For
the Mail Questionnaire & Get Responses activity, scroll across to the activity
start date, March 21, enter 8h in each cell for March 21 to March 27 for Steve,
and delete the remaining times for the task. Check that Questionnaire mailing
remains at 1 unit. Figure 6A.5 displays the changes in work times for Steve, the

FIGURE 6A.5 Task Usage

FIGURE 6A.4 Assignment of Work Time to Fixed Duration Tasks
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number of units for the material resources, and the number of hours for work on
the schedule details.

Resource Overview and Overallocated Resources reports are available in the
Resources link on the Report ribbon in the View Reports group. The indicator
column on the Gantt Chart View includes two red figures for tasks 9 and 10
alerting you that the resources for these tasks are overallocated. To view the
Overallocated Resources report, on the Report ribbon, click on Resources in the
View Reports group, and then choose Overallocated Resources in the drop-down
menu. This report (Figure 6A.6) provides information about any resources that
are overallocated.

To view details of the overallocation, click on the link in the Overallocated
Resources report for the Team Planner view. Scroll to the dates indicated for
the overallocation, the week beginning March 4, 2018 (Figure 6A.7). In this
example, note that Steve is assigned to Prepare Mailing Labels on Thursday
3/7/18 for 8 hours each day. He is also assigned to Print Questionnaire on the

FIGURE 6A.7 Team Planner View of Overallocated Resources

FIGURE 6A.6 Overallocated Resources Report
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same day. In other words, this report indicates that Steve is assigned to work 8
hours per day on Wednesday (March 7) on two different tasks. The overallo-
cated resource needs to be leveled.

To perform Microsoft’s version of resource leveling, on the Resource ribbon,
click on Level Resource to open the Level Resource window (Figure 6A.8). In
Microsoft Project, the resource-leveling tool basically just looks at overallocated
resources and typically resolves those overallocations by extending the project
deadline. When this leveling is done, Microsoft Project does not change resource
assignments, and it does not change task information; it only delays tasks that
have resources that are overallocated. The leveling can be performed by selecting
the name of the resource to be leveled and clicking on the Level Now button.
Leveling can be removed by clicking on the Clear Leveling button in the Level
group on the Resource ribbon. Another technique in Microsoft Project 2016 is
to click on Level All in the Level group on the Resource ribbon. Options for
how Microsoft Project levels the resources can be selected by clicking on Leveling
Options in the Level group on the Resource ribbon.

Note on the Team Planner view, as shown in Figure 6A.9, that the time
for Steve to work on Prepare Mailing Labels has shifted to start on Thursday,
March 8.

The Resource Overview report displays an overview of all Work resources on
your project along with the number of hours of work assigned, percent of work
completed, and the number of hours of remaining work. To display the overview
of your work resources, first click on Resources in the View Reports group on

FIGURE 6A.9 Resources Leveled

FIGURE 6A.8 Resource Leveling
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the Report ribbon, and then choose Resource Overview from the drop-down
menu. The Resource Overview report is displayed in Figure 6A.10.

The Resource Usage sheet displays an overview per day of the total amount of
work assigned to a work resource and the number of units assigned to a material
resource. To display the Resource usage sheet as shown in Figure 6A.11, first

FIGURE 6A.11 Resource Usage Sheet

FIGURE 6A.10 Resource Overview Report
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click on View to navigate to the View ribbon, and then click on Resource Usage
in Resource Views group. Compare the Resource Usage sheet to the Task Usage
sheet in Figure 6A.5. Note that Steve is now assigned eight hours each day.

It is important to periodically save the baseline of your project to monitor
changes. To save baseline project data, on the Project ribbon, click on Set Base-
line in the Schedule group, and click on Set Baseline. Save your file at this point
to continue the planning presented in Chapter 7.
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7
Determining Costs, Budget,
and Earned Value

Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK Guide):

Project Integration Management

Project Cost Management

REAL WORLD PROJECT MANAGEMENT

Managing Costs of Tidal Feasibility

Projects that have new proof of concept are deemed to be higher risk than projects
with proven processes. Within the project plan for these proof of concept projects
are feasibility studies and budget investments for the research and development. If
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the proof of concept project is deemed feasible, then the larger project is developed
with its full budget. If it is not feasible, then the next concept is tested or the project
is terminated. These decisions are based on the finances for the support of the
research and development and on a comparison between the budget for costs of
project investment and potential benefits.

Renewable energy projects have experienced increasing investment even though
the prices of oil and gas have declined. In 2013, the level of investments into renew-
able energy projects was about US$271.9 billion. In 2015, the level grew to US$328.9
billion. The leading countries in 2015 for investment in renewable energy projects
were India (US$10.5 billion), Latin America (US$17.5 billion), United States (US$56
billion), and China (US$110.5 billion). The types of investments have included pro-
jects related to solar power, wind power, hydroelectric, waste-to-energy, and
biofuels.

One source of renewable energy that has captured much new investment has been
energy from the oceans’ tides. Leading the research and development have been
the United Kingdom, the United States, and China. Project plans were expected to reach
US$10.1 billion by 2020. The investment in tidal wave projects in 2013 was US$13million.

From a project planning and budgeting standpoint, the ocean’s tides are relatively
consistent whereas the amount of sun or wind for solar and wind energy projects is
variable and, at times, unpredictable. The budgets for the tidal projects include funds
for newer technologies, testing in harsh and complicated environmental conditions,
and testing for strength, performance, and durability of the materials to be used for
turbines and their support structures.

Smaller demonstration projects related to tidal stream and tidal barrage technolo-
gies have been successful. The development of the dam-like structure to capture
tidal energy at bay and river mouths where the ocean tide moves in and out impacts
a number of environmental aspects such as water quality, fish migration, and noise
pollution.

In Swansea Bay, Swansea, Wales, the budget to build a tidal lagoon project to
generate electricity for 150,000 homes for 120 years was US$1.5 billion. Combined
with the discussions for budget and benefit analysis for the cost structure and plan-
ning were meetings with stakeholders. Ioan Jenkins, development director, Tidal
Lagoon Power, Swansea, Wales, commented, “Swansea Bay is a great tourist desti-
nation loved by people of southwest Wales, so the idea of building a power station
here was very challenging. Trust is everything, so we tried to make it clear from the
beginning we’ve got nothing to hide.” Benefits of the project included a reduction of
debris in the bay, reduced carbon emissions, and increases in employment.

Further north at the northern tip of Scotland, Atlantis Resources, has planned a
269 turbine tidal energy generation project on the seabed adjacent to Pentland Firth.
The project was budgeted at £51 million and was expected to deliver 398 megawatts
of power. In China, a dynamic tidal power wall has been proposed and plans were
for a budget valued at US$30 billion. With a project plan that included curved blades
to allow marine animals to pass safely, eight Dutch companies and the government
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of the Netherlands have jointly funded the feasibility phase for the project to be com-
plete by 2020.

Calculations for feasibility projects include budget planning and cost performance
indices that help make decisions to continue, terminate, or align more resources.
The project managers for these ocean-based projects manage budgets and commu-
nications as they examine project benefits and costs.

Based on information from Rockwood, K. (2016). Turning the tide. PM Network, 30(4), 8–9.

In addition to establishing a baseline schedule for a project, it is also necessary to
develop a baseline budget. Estimates must be made of the costs for each specific activ-
ity. The project budget is determined by aggregating the estimated costs for all the
activities. The budget must then be spread over the expected time span of the project
to create a time-phased baseline budget that is used to analyze cost performance of the
project. Once the project starts, it is important to monitor actual costs and earned value
of the work performed. At regular intervals during the project, the following cost-related
parameters should be monitored:

• Cumulative actual amount spent since the start of the project
• Cumulative earned value of the work performed since the start of the project
• Cumulative budgeted amount planned to be spent, based on the project schedule,

from the start of the project

Comparisons must be made among these three parameters to evaluate whether the
project is being accomplished within budget and whether the earned value of the work
performed is in line with the actual cost expended.

If at any time during the project it is determined that the project is overrunning the
budget or the value of the work performed is not keeping up with the actual cost
expended, corrective action must be taken immediately. Once project costs get out of
control, it will be very difficult to complete the project within budget. As you will see in
this chapter, the key to effective cost control is to analyze cost performance on a timely
and regular basis. Early identification of cost variances allows corrective action to be
taken before the situation gets worse. Based on the actual cost expended and the
earned value of the work performed, you will learn how to regularly forecast whether
the entire project will be completed within budget. You will become familiar with

• Estimating the costs of activities
• Determining a time-phased baseline budget
• Determining the earned value of the work performed
• Analyzing cost performance
• Forecasting project cost at completion
• Controlling project costs
• Managing cash flow
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LEARNING
OUTCOMES

After studying this
chapter, the learner
should be able to:

• Estimate the cost of
activities

• Aggregate the total
budgeted cost

• Develop a time-phased
baseline budget

• Describe how to accu-
mulate actual costs

• Determine the earned
value of work performed

• Calculate and analyze
key project perfor-
mance measures

• Discuss and apply ap-
proaches to control the
project budget

• Explain the importance
of managing cash flow

Estimate Activity Costs
The total project cost is often estimated during the initiating phase of the project
or when the project charter or a proposal is prepared, but detailed plans are not
usually prepared at that time. However, during the planning phase of the project,
specific activities are defined and a network plan is created. Once specific activi-
ties are defined, then estimates can be made of resources, durations, and costs for
each specific activity. Resources include people, materials, equipment, facilities,
and so forth. The estimated activity resources are used for estimating activity
costs. The estimated cost of an activity is based on an estimate of the types and
quantities of resources required to perform the activity, as mentioned in the sec-
tion on estimating activity resources in Chapter 5. The estimated cost for each
specific activity can include the following elements:

1. Labor costs. These are the estimated costs for the various types or classifica-
tions of people who are expected to work on the project, such as painters,
designers, and computer programmers. The labor costs are based on the
estimated work time (not necessarily the same as the activity estimated
duration) and the dollar labor rate for each person or classification.

2.Materials costs. These are the estimated costs of materials that the project
team or contractor needs to purchase for the project, such as paint, lumber,
piping, shrubbery, carpeting, electrical cable, paper, art supplies, food, com-
puters, and application software.

3.Equipment costs. Some projects require equipment that must be purchased as
part of the project. Equipment can include items such as computers and
machinery. For example, a project to construct a clinic would include the
purchase of various types of medical equipment. Or a project to upgrade
a manufacturing facility may include the purchase of new production
machinery. Or a new office might include the purchase of new computer
systems.

4. Facilities costs. Some projects may require special facilities or additional space
for the project team, for security reasons, to store materials, or to build,
assemble, and test the project end item (deliverable). If such facilities are
required, the estimated costs for renting the space need to be included.

5. Subcontractors and consultants costs. When project teams or contractors do
not have the expertise or resources to do certain project tasks, they may
outsource some of the work to subcontractors or consultants to perform

Reinforce Your Learning

1. The estimated cost
of an activity is based
on the

and

of

required to perform
the activity.
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those activities. Examples of such tasks include designing a brochure, devel-
oping a training manual, developing software, and catering a reception.

6.Travel costs. If travel (other than local travel) is required during the project,
the costs for travel, such as airfare, lodging, and meals, need to be included.

7.Reserve. In addition to the above items, the project team or contractor may
include an estimated amount for contingencies to cover unexpected situa-
tions that may come up during the project, such as items that may have been
overlooked when the initial project scope was defined, activities that may
have to be redone because they may not work the first time (redesigns), or a
high probability or high impact risk that may occur. Often there is a separate
budget (management reserve) set aside for contingencies at the project level
rather than for specific activities.

Figure 7.1 shows the estimated costs for each activity in the consumer market
study project. The labor costs in the example are based on the estimated work
days discussed in the section on resource requirements plan in Chapter 6. Several
additional assumptions need to be mentioned:

• Activity 3, “Pilot-Test Questionnaire,” requires some travel to conduct focus
groups to obtain feedback and comments about the draft questionnaire, and
therefore the estimated costs for travel are included.

• Activity 6, “Print Questionnaire,” will be subcontracted to a vendor, so an
estimated cost for the vendor is included.

• Activity 9, “Mail Questionnaire & Get Responses,” includes an estimated cost
for postage.

• The sponsor has approved a budget of $40,000 for the project.

It is a good practice to have the person who will be responsible for performing
a specific activity estimate the costs associated with the activity. This generates a

FIGURE 7.1 Estimated Activity Costs for Consumer Market Study Project

ACTIVITY NAME
WORK
DAYS

LABOR
$ RATE

LABOR
COSTS

MATERIALS
COSTS

TRAVEL
COSTS

TOTAL
COSTS

1. Identify Target Consumers Susan 3 $260 $780 $780
2. Develop Draft Questionnaire Susan 10 260 2,600 2,600
3. Pilot-Test Questionnaire Susan 20 260 5,200 $3,000 8,200
4. Review Comments & Finalize

Questionnaire
Susan 5 260 1,300 1,300

5. Prepare Mailing Labels Steve 2 200 400 400
6. Print Questionnaire Steve 1 200 200 $1,700 1,900
7. Develop Data Analysis Software Andy 12 300 3,600 3,600
8. Develop Software Test Data Susan 2 260 520 520
9. Mail Questionnaire &

Get Responses
Steve 5 200 1,000 7,800 8,800

10. Test Software Andy 5 300 1,500 1,500
11. Input Response Data Jim 7 400 2,800 2,800
12. Analyze Results Jim 8 400 3,200 3,200
13. Prepare Report Jim 10 400 4,000 4,000

90 $27,100 $9,500 $3,000 $39,600

Reinforce Your Learning

2. List the elements
that can be included
in the estimated costs
for an activity.
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commitment from that person and avoids any bias that may be introduced by
having one person estimate all the costs for all the activities. In some cases,
though, such as for large projects involving several hundred people performing
various activities over several years, it may not be practical to have each person
estimate activity costs. Rather, each organization or subcontractor responsible for
a group or type of activities may designate an experienced individual to estimate
the costs for all the activities for which that organization or subcontractor is
responsible. If an organization or contractor has performed similar projects in
the past and has kept records of the actual costs for various items, these histori-
cal data can be used as a guide in estimating the costs of similar items for future
projects.

The estimated costs for an activity should be reasonable and realistic. They
should not be so heavily “padded” that they include reserve funds for every con-
ceivable thing that might come up or go wrong. If cost estimates are overly con-
servative, the total estimated cost for the project is likely to be more than the
sponsor or customer has budgeted for the project. On the other hand, if esti-
mated costs are overly optimistic and some unexpected expenditures arise, the
project team or contractor may have to suffer the embarrassment of going back
to the sponsor or customer to request additional funds.

It should be noted that at the beginning of the project, it may not be possible
to estimate the costs for all activities with a level of confidence regarding their
accuracy. This is especially true for longer-term projects. It may be easier to esti-
mate the costs for near-term activities, but as the project progresses, the project
team can progressively elaborate the estimated costs as more information is
known or becomes clear to allow for more accurate estimated costs.

Determine Project Budget
The project budgeting process involves two steps. The first step is to determine
the total budgeted cost (TBC), which is the aggregate amount of the estimated
costs of all the specific activities to perform and complete a work package or the
project. The second step is to develop a time-phased budget, which is the distri-
bution by time period of the total budgeted cost for a work package or project
over its expected time span based on when specific activities are scheduled to be
performed.

AGGREGATE TOTAL BUDGETED COST
Aggregating the estimated costs of all the specific activities to perform and com-
plete each work package in the work breakdown structure will establish a total
budgeted cost (TBC), also referred to as budget at completion (BAC) for each
work package. The TBC for each work package is the sum of the estimated
costs of all the specific activities that make up that work package. When the bud-
gets for all the work packages are aggregated, they cannot exceed the total amount
of funds the sponsor or customer budgeted for the project.

It is not unusual for the initial sum of the estimated costs of all the work
packages or activities to be greater than the amount of funds the sponsor or cus-
tomer has budgeted for the project, and it may then take several iterations of revis-
ing the estimated costs of specific activities to arrive at an acceptable baseline
budget.
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Sometimes the project team or contractor reacts to the customer’s budget
amount by force-fitting the activity cost estimates to meet the customer’s total
budget amount by just arbitrarily reducing the estimated costs of specific activi-
ties and convincing themselves that somehow (by luck) the activities will get
accomplished with the reduced amount of costs. Then when the project does
not get completed within the budget, they seem astonished! Instead, they should
develop realistic estimated activity costs, and then determine how much the
aggregate of the estimated costs is over the amount of funds the customer bud-
geted for the project. At that point, they can rationally determine how to reduce
the costs to come up with a TBC that is within the customer’s budget amount.
This is done by making decisions about how to reduce the estimated costs of
specific activities. This may mean making trade-off decisions to replace some
resources with lower-cost or more efficient resources; subcontracting certain
tasks; reducing scope/specifications; and so forth. As a last resort, it may mean
going back to the sponsor or customer and asking for additional funds or
approval to reduce scope. It is better to inform the customer early in the project
rather than surprising him or her later. It is important to manage the customer’s
expectations.

Figure 7.2 shows the TBCs of individual work packages in the work break-
down structure for a $600,000 project. The amount for each work package repre-
sents the TBC for performing and completing all the specific activities associated
with the work package.

FIGURE 7.2 Work Breakdown Structure with Work Package Budgets

Project
$600,000

Contingency
$20,000

$100,000 $40,000

$60,000 $140,000 $30,000 $50,000

$100,000 $60,000
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Figure 7.3 is a network diagram for a project to design and build a specialized
automated packaging machine and install it at the customer’s factory. The
machine will insert the customer’s product into boxes rolling by at high speed
on a conveyor. This project will be used as an example throughout the remainder
of this chapter, so it has been kept simple. The project consists of three activities,
and the network diagram shows the duration (in weeks) for each activity.
Figure 7.4 shows the work breakdown structure with the TBC for each work
package.

DEVELOP CUMULATIVE BUDGETED COST
Once a TBC has been established for each work package, the second step in the
project budgeting process is to distribute or spread each TBC over the expected
time span of its work package. A cost is determined for each period within the
time span, based on when the specific activities that make up the work package
are scheduled to be performed. When the TBC for each work package is spread
out by time period, a time-phased budget is created so that it can be determined
how much of the budget should have been spent at any point in time. This
amount is calculated by adding up the budgeted costs for each time period up
to that point in time. This amount, known as the cumulative budgeted cost
(CBC), also referred to as the planned value (PV) or budgeted cost of work sched-
uled (BCWS), is the amount that is budgeted to accomplish all the work that is
scheduled to be performed up to a specific point in time. The CBC is the time-
phased baseline budget that will be used to analyze the cost performance of the
project.

For the packaging machine project, Figure 7.5 shows how the TBC for each
work package is spread over the time periods, based on the estimated durations

FIGURE 7.4 Work Breakdown Structure for the Packaging Machine Project

Design
$24,000

Build
$60,000

Packaging Machine
$100,000

Install & Test
$16,000

FIGURE 7.3 Network Diagram for the Packaging Machine Project
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shown in Figure 7.3. Also shown is the period-by-period budgeted cost for the
entire project, as well as its CBC. Figure 7.5 indicates that $32,000 is budgeted to
accomplish the work that is scheduled to be performed through week 5. The per-
iods over which budgeted costs are spread usually are determined by the earliest
start and finish times for the activities in the baseline project schedule (adjusted
to take into account resource leveling or resource-limited scheduling).

With the CBC values, it is possible to draw a CBC curve to illustrate budgeted
expenditures over the duration of the project. Figure 7.6 shows the CBC curve
for the packaging machine project. Although the table in Figure 7.5 and the

FIGURE 7.6 Cumulative Budgeted Cost Curve for the Packaging Machine Project
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FIGURE 7.5 Budgeted Cost by Period for the Packaging Machine Project
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cost curve in Figure 7.6 display CBC for the total project, a similar cumulative
table and curve can be made for each work package if desired.

The CBC for the entire project or each work package provides a baseline
against which actual cost and work performance can be compared at any time
during the project. It would be misleading to merely compare actual amounts
expended to the TBC for the project or work package, as cost performance will
always look good as long as actual costs are below the TBC. In the packaging
machine example, we would think that the project cost was under control as
long as the total actual cost was below $100,000. But what happens when one
day the total actual cost exceeds the $100,000 TBC, and the project is not fin-
ished? By that time, it is too late to control the project to complete it within
budget—the project budget has been exceeded and work remains to be done, so
more costs will yet have to be incurred to complete the project!

To avoid such nightmares, it is important to use the CBC, rather than the
TBC, as the baseline against which actual cost is compared. This way, if at any
time actual cost begins to exceed the CBC, corrective action can be taken imme-
diately, before it is too late.

For large projects involving many work packages or activities, project manage-
ment software is available that can assist with project budgeting.

Determine Actual Cost
Once the project starts, it is necessary to keep track of the amount of actual cost
expended and committed costs so that they can be compared to the CBC.

ACTUAL COST
To keep track of actual cost on a project, it is necessary to establish a system to
collect, on a regular and timely basis, data on costs actually expended. Such a
system might include processes, procedures, and forms for gathering data. An
accounting structure should be established based on the work breakdown struc-
ture numbering system so that each item of actual cost can be charged to the
appropriate work package. Each work package’s actual cost can then be summed
and compared to its CBC.

Weekly timesheets are often used to collect actual labor hours. Individuals
working on the project indicate the numbers of the work packages on which
they worked and the amount of hours they spent on each work package. These
hours are then multiplied by the hourly cost rate for each individual to deter-
mine the actual dollar cost. In cases where individuals may be assigned to several
projects concurrently, the person would indicate the proper project number as
well as the work package number on the timesheet to ensure that the actual
labor costs are charged to the appropriate project. When invoices are received
for materials, equipment, or services that were purchased for use on the project,
they, too, have to be charged to the proper work package number.

COMMITTED COSTS
Committed costs are funds that have been obligated for an item that has been
ordered or purchased but not yet paid for and therefore are not available to be
spent elsewhere on the project because they will be needed some time later to
pay for the item. Committed costs are also referred to as commitments, obligated
costs, or encumbered costs.
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Costs are committed when an item (material, subcontractor) is ordered, usu-
ally by means of a purchase order, even though actual payment may take place at
some later time—when the material or equipment has been delivered or the ser-
vice has been completed, and it has been invoiced. When a purchase order is
issued to a supplier or subcontractor for an item, the funds for that purchase
order are “committed” and are no longer available to be spent on other project
activities. The committed amount must be considered as encumbered, or set
aside, because funds will be needed to pay the supplier or subcontractor at
some time in the future, when an invoice is received. For example, if you hire a
contractor to paint your home for $5,000, you have committed $5,000, even
though you may not actually pay the contractor until the work is finished.

These committed costs need to be treated in a special way so that the account-
ing system periodically assigns a portion of their total cost to actual cost, rather
than waiting until all the materials are delivered or services are totally completed
to charge their total actual costs. To permit a realistic comparison of actual cost
to CBC, portions of the committed amount should be assigned to actual cost while
the work is being performed. In some cases, the supplier or subcontractor may
require progress payments, rather than waiting until all the work is finished
before being paid. In such situations, when an invoice is received from the sup-
plier or subcontractor for a partial or progress payment, the amount of that
invoice should be charged to the actual cost for the proper work package. Sup-
pose a project to develop an inventory control system includes a subcontract
with a consultant to develop six different software modules for $120,000. As
each module is completed and delivered, the consultant submits an invoice for
$20,000. When the invoice is received, the $20,000 should be considered an
actual cost.

Now let us consider a different scenario in which the subcontractor or sup-
plier does not issue invoices for partial or progress payments, but rather waits
until all the work is finished and/or delivered and then submits one invoice for
the total amount. Even in such a case, a portion of the total committed amount
should be periodically assigned as an actual cost, because work is actually being
performed. For example, suppose a project to remodel an office building includes
a subcontract with a heating contractor to install new heating units in each office
throughout the building over four months for $80,000. Even though the subcon-
tractor will submit only one invoice for $80,000 when all the work has been
completed, $20,000 should be assigned to actual cost each month, because work
is actually being performed.

COMPARE ACTUAL COST TO BUDGETED COST
As data are collected on actual cost, including portions of any committed costs,
they need to be summed by work packages so that they can be compared to
the CBC for the work package. The cumulative actual cost (CAC), also referred
to as the actual cost of work performed (ACWP), is the amount of costs actually
expended and committed to accomplish all the work performed up to a specific
point in time. For the packaging machine project, Figure 7.7 shows actual cost by
time period for each work package through week 8. Also shown is the total period-
by-period actual cost, as well as the CAC for the project through week 8.

Figure 7.7 indicates that, at the end of week 8, $68,000 has actually been
expended on this project. The CBC in Figure 7.5 reveals that only $64,000 was
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budgeted to have been spent by the end of week 8. There is a variance of
$4,000—the project is overrunning its budget.

With the CAC values, it is possible to draw a CAC curve. Drawing this curve
on the same graph as the CBC curve, as shown in Figure 7.8, provides a good
visual comparison.

Although the table in Figure 7.7 and the cost curves in Figure 7.8 display data
for the total project, similar cumulative tables and curves can be made for each
work package if desired. Generating individual curves will help pinpoint the par-
ticular work packages that are contributing to the overrun.

FIGURE 7.7 Actual Cost by Period for the Packaging Machine Project
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FIGURE 7.8 Cumulative Budgeted and Actual Costs for the Packaging Machine Project
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Determine Value of Work Performed
Consider a project that involves painting 10 similar rooms over 10 days (one
room per day) for a TBC of $2,000. The budget is $200 per room. At the end
of day 5, you determine that $1,000 has actually been spent. When you compare
the actual expenditures to the CBC of $1,000 for five days, it looks as if actual
costs are tracking the budget. But that is only part of the story. What if, at the
end of day 5, only 3 rooms have been painted? That would not be very good,
because half of the budget has been spent on only 3 of the 10 rooms that need
to be painted. On the other hand, what if, at the end of day 5, 6 rooms have been
painted? That would be excellent, because only half of the budget has been spent
and 6 of the 10 rooms have been painted. This example introduces the concept
of earned value of the work performed. The fact that half the budget was actually
expended does not necessarily mean that half the work was performed. If the
work performed is not keeping up with the actual cost, there is trouble, even if
the actual cost is in line with the CBC.

Earned value (EV), also referred to as the budgeted cost of work performed
(BCWP), is the value of the work actually performed; it is a key parameter that
must be determined throughout the project. Comparing the CAC to the CBC
tells only part of the story and can lead to wrong conclusions about the status
of the project.

Just as it is important to track actual cost for a project, it is also necessary to
set up a companion system to collect, on a regular and timely basis, data regard-
ing the EV of the work performed on each work package. Determining the
earned value involves collecting data on the percent complete for each work pack-
age and then converting this percentage to a dollar amount by multiplying the
TBC of the work package by the percent complete.

The percent complete data usually are obtained each period from the individ-
ual responsible for the work package. In many cases, the estimate is subjective. It
is extremely important that the person who comes up with the percent complete
estimate makes an honest assessment of the work performed relative to the entire
work scope for the work package. There often seems to be an inclination to be
overly optimistic and make a high percent complete estimate too early. For
example, suppose the team leader of a work package with a 20-week duration
reports at the end of week 10 that the work is 90 percent complete. If this report
is unrealistic, it will create a false sense of confidence that work performance is
outpacing actual cost. An unrealistic report will lead the project manager to con-
clude that project performance is better than it actually is and keep her or him
from taking any corrective action. As the percent complete begins to stretch out
while the actual cost continues to accumulate, it will appear that project perfor-
mance is deteriorating over the final weeks. By week 20, the percent complete
may be only 96 percent, and the CAC may have exceeded the CBC. If corrective
action had been taken earlier, problems could have been prevented. One way to
prevent premature inflated percent complete estimates is to keep the work
packages or activities small in terms of scope and estimated duration. Activities
should not be longer in estimated duration than the time intervals at which
actual project performance will be reviewed and compared to planned progress.
It is important that the person estimating the percent complete not only assess
how much work has been performed but also consider what work remains to be
done.
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Once the percent complete data have been collected, the earned value must be
determined. The cumulative earned value (CEV), which is the value of the work
actually performed up to a specific point in time, is calculated by multiplying the
TBC by the percentage of the work estimated to be complete. For example, in the
project involving painting 10 rooms for $2,000, if three rooms were completed, it
is safe to say that 30 percent of the work has been performed. The CEV is

0:30� $2,000 ¼ $600

Let us now return to the example of the packaging machine project. At the
end of week 8, the “Build” work package is the only one in progress, and it is
estimated to be 50 percent complete. The “Design” work package had previously
been finished, so it is 100 percent complete; and the “Install & Test” work pack-
age has not yet started, so it is 0 percent complete. Figure 7.9 shows the cumula-
tive percent complete estimates reported during each of the first eight weeks for
each work package. Figure 7.10 shows the associated CEV for each work pack-
age, calculated by multiplying each percent complete by the TBC for that work
package. Figure 7.10 indicates that, at the end of week 8, the CEV of the work
performed on this project is $54,000.

With the CEV values, it is possible to draw a CEV curve. Drawing this curve
on the same graph as the CBC and CAC curves, as shown in Figure 7.11, pro-
vides an excellent visual comparison. Although the cost curves in Figure 7.11
illustrate the CBC, CAC, and CEV for the entire project, similar curves can be

FIGURE 7.9 Cumulative Percent Complete by Period for the Packaging Machine Project
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FIGURE 7.10 Cumulative Earned Value by Period for the Packaging Machine Project
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made for each work package if desired. Generating individual curves will help
identify how much each work package is affecting project cost performance.

Analyze Cost Performance
The following four cost-related measures are used to analyze project cost
performance:

• TBC: Total Budgeted Cost
• CBC: Cumulative Budgeted Cost
• CAC: Cumulative Actual Cost
• CEV: Cumulative Earned Value

They are used to determine whether the project is being performed within bud-
get and whether the value of the work performed is in line with the actual cost.

In analyzing Figures 7.5, 7.7, and 7.10 for the packaging machine project at
the end of week 8, we see that

• $64,000 was budgeted through the end of week 8 to perform all the work
scheduled to be performed during the first eight weeks

• $68,000 was actually expended by the end of week 8
• $54,000 was the earned value of work actually performed by the end of week 8

A quick analysis indicates that the actual cost is exceeding the budgeted cost.
Aggravating the situation further is the fact that the value of the work performed
is not keeping up with the actual cost.

FIGURE 7.11 Cumulative Budgeted and Cumulative Actual Costs and Cumulative Earned Value for the Packaging Machine
Project
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It is a good idea to plot CBC, CAC, and CEV curves on the same graph, as
shown in Figure 7.11, at the end of each report period. This will reveal any
trends toward improving or deteriorating cost performance.

Another way to approach the situation is to analyze progress in terms of per-
centages of the TBC of $100,000 for the project. Using the format in Figure 7.12,
we could say that, at the end of week 8,

• 64 percent of the total budget for the project was to have been spent to per-
form all the work scheduled to be performed during the first eight weeks

• 68 percent of the total budget was actually expended by the end of week 8
• 54 percent of the total project work was actually performed by the end of

week 8

In addition to plotting the dollar values of CBC, CAC, and CEV curves on the
same graph, it may be useful to tabulate or draw curves for the percentages. This,
too, will indicate any trends toward improving or deteriorating cost performance.

COST PERFORMANCE INDEX
Another indicator of cost performance is the cost performance index (CPI),
which is a measure of the cost efficiency with which the project is being per-
formed. The formula for determining the CPI is

Cost performance index ¼ Cumulative earned value
Cumulative actual cost

CPI ¼ CEV
CAC

In the packaging machine project, the CPI as of week 8 is given by

CPI ¼ $54,000
$68,000

¼ 0:79

This ratio indicates that for every $1.00 actually expended, only $0.79 of
earned value was accomplished. Trends in the CPI should be watched carefully.

FIGURE 7.12 Packaging Machine Project Status as of Week 8
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When the CPI goes below 1.0 or gradually decreases, corrective action should be
taken.

COST VARIANCE
Another indicator of cost performance is cost variance (CV), which is the differ-
ence between the CEV of the work performed and the CAC. The formula for
determining the CV is

CV ¼ CEV� CAC

Like the CPI, this indicator shows the gap between the value of the work per-
formed and the actual cost, but the CV is expressed in terms of dollars.

In the packaging machine project, the CV as of week 8 is given by

CV ¼ $54; 000� $68; 000 ¼ �$14; 000

This calculation indicates that the value of the work performed through week 8 is
$14,000 less than the amount actually expended. It is another indication that the
work performed is not keeping pace with the actual cost.

To analyze cost performance, it is important that all the data collected be as
current as possible and based on the same reporting period. For example, if the
actual costs are collected as of the 30th of each month, then the percent complete
estimates for the work packages should also be based on work performed
through the 30th of the month.

Estimate Cost at Completion
At any time during the project, it is possible to determine the forecasted cost at
completion (FCAC), also referred to as the estimated cost at completion (EAC),
for what the total costs will be at the completion of the project or work package
based on the actual cost expended, the earned value of the work performed, and
the remaining work to be done. There are several different methods for calculat-
ing the FCAC.

The first method assumes that the work to be performed on the remaining
portion of the project or work package will be done at the same rate of efficiency
as the work performed so far. The formula for calculating the FCAC using this
first method is

Forecasted cost at completion ¼ Total budgeted cost
Cost performance index

FCAC ¼ TBC
CPI

For the packaging machine project, the FCAC is given by

FCAC ¼ $100,000
0:79

¼ $126,582

As of week 8, the project has a cost efficiency, or CPI, of 0.79, and if the remain-
der of the project continues to be performed at this same efficiency rate, then the
entire project will actually cost $126,582. If this forecast is correct, there will be
an overrun of $26,582 beyond the TBC for the project of $100,000.

A second method for determining the FCAC assumes that, regardless of the effi-
ciency rate the project or work package has experienced in the past, the work to be
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performed on the remaining portion of the project or work package will be done
according to its budget. The formula for calculating the FCAC using this method is

Forecasted cost at
completion

¼ Cumulative
actual cost

þ ðTotal budgeted
cost

� Cumulative earned
valueÞ

FCAC ¼ CACþ ðTBC� CEVÞ

For the packaging machine project, the FCAC is given by

FCAC ¼ $68,000þ ð$100,000� $54,000Þ
¼ $68,000þ $46,000
¼ $114,000

As of week 8, the CAC was $68,000, but the CEV of the work performed was
only $54,000. Therefore, work with an earned value of $46,000 still needs to be
performed to complete the project. This method assumes that the remaining
work will be performed at an efficiency rate of 1.0, even though the project has
been experiencing an efficiency rate of 0.79 as of the end of week 8. This method
results in an FCAC of $114,000, a forecasted overrun of $14,000 beyond the TBC
for the project of $100,000.

A third method for determining the FCAC is to reestimate the costs for all the
remaining work to be performed, and then add this reestimate to the CAC. The
formula for determining the FCAC using this third method is

FCAC ¼ CACþ Reestimate of remaining work to be performed

This approach can be time consuming, but it may be necessary if the project
experiences persistent deviations from the plan or if there are extensive changes.

As part of the regular cost performance analysis, the FCAC for the project
should be calculated using the first or second method described above. The fore-
casted overrun or underrun can then be determined. When cost is forecasted to
the completion of the project or work package, a small variance in a given
reporting period can expand to a much greater overrun as the work continues;
therefore, corrective action should be taken early.

Another measure that may be of interest is the to-complete performance
index (TCPI). It is the rate of performance required for the remaining work to
complete the project or work package within its TBC. The formula for calculat-
ing the TCPI is

TCPI ¼ ðTBC� CEVÞ=ðTBC� CACÞ
The numerator of the equation, TBC�CEV, is the amount earned value of work
remaining that needs to be done. The denominator of the equation, TBC�CAC, is
the amount of budget still left. So for the packaging machine project, the TCPI is

TCPI ¼ ð$100,000� $54,000Þ=ð$100,000� $68,000Þ
¼ $46,000=$32,000
¼ 1:44

It indicates that there is $46,000 of remaining earned value of work to be done,
and only $32,000 of budget still left to do that remaining work. So the remaining
work must be done at an efficiency rate of 1.44 to complete the project within
the budget of $100,000.
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Control Costs
The key to effective cost control is to analyze cost performance on a regular and
timely basis. It starts with establishing a baseline time-phased budget that shows
how the costs are expected to be expended during the time span of the project.
Then it is necessary to monitor the actual cost expended and the earned value of
the work performed. It is crucial that cost variances and inefficiencies be identi-
fied early so that corrective action can be taken immediately, before the situation
gets worse. Once project costs get out of control, it may be very difficult to com-
plete the project within budget.

Cost control involves the following:

1.Analyzing cost performance to determine which work packages may require
corrective action.

2.Deciding what specific corrective action should be taken.
3.Revising the project plan, including estimated durations and costs, to incor-
porate the planned corrective action.

The cost performance analysis should include identifying those work packages
that have a negative CV or a CPI of less than 1.0. Also, those work packages for
which the CV or CPI has deteriorated since the prior reporting period should be
identified. A concentrated effort must be applied to the work packages with neg-
ative variances to reduce cost or improve the efficiency of the work performed.
The amount of CV should determine the priority for applying these concentrated
efforts; that is, the work package with the largest negative CV should be given
top priority.

When evaluating work packages that have a negative CV, you should focus on
taking corrective actions to reduce the costs of two types of activities:

1.Activities that will be performed in the near term. It is much wiser to take
aggressive corrective action to reduce the estimated costs of activities that will
be done in the near term than to plan to reduce the costs of activities that are
scheduled sometime in the distant future. You will get more timely feedback
on the effects of corrective actions if they are done in the near term. If you
postpone corrective actions until the distant future, the negative CV or CPI
may deteriorate even further by that time. As the project progresses, there is
always less time remaining in which corrective action can be taken.

2.Activities that have a large estimated cost. Taking corrective actions that will
reduce the cost of a $20,000 activity by 10 percent will have a greater impact
than totally eliminating a $300 activity. Usually, the larger the estimated cost
for an activity, the greater the opportunity for a large cost reduction.

There are various ways to reduce the costs of activities. One way is to substi-
tute less expensive materials that meet the required specifications. Maybe another
supplier can be found who can supply the same material but at a lower cost.
Another approach is to assign a person with greater expertise or more experience
to perform or help with the activity to get it done more efficiently.

Reducing the scope or requirements for the work package or specific activities
is another way to reduce estimated costs. For example, a contractor might decide
to put only one coat of paint on a room rather than two coats, as originally
planned. In some cases, a decision might be made to totally eliminate some
activities, such as deciding not to install a fence around the property.
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Increasing productivity through improved methods or technology is yet
another approach to reducing the estimated costs of activities. For example, by
renting automatic paint-spraying equipment, a contractor may substantially
lower the cost and duration of painting a room below what it would be for pain-
ters working with rollers and brushes.

In many cases, there will be a trade-off—In many cases, there will be a trade-off—In many cases, there will be a trade-off reducing cost variances will involve a
reduction in project scope or a delay in the project schedule. If the negative CV is
very large, a substantial reduction in the work scope or quality may be required to
get the project back within budget. This could jeopardize elements of the overall proj-
ect objective, such as scope, schedule, budget, and/or quality. In some cases, the cus-
tomer and the contractor or project team may have to acknowledge that one or more
of these elements cannot be achieved. Therefore, the sponsor or customer may have
to provide additional funds to cover the forecasted overrun, or there may be a dispute
over who should pay for it—the customer or the contractor.

The key to effective cost control is to aggressively address negative cost var-
iances and cost inefficiencies as soon as they are identified, rather than hoping
that things will improve as the project goes on. Addressing cost problems early
will minimize the negative impact on scope and schedule. Once costs get out of
control, getting back within budget becomes more difficult and is likely to
require reducing the project scope or quality, or extending the project schedule.

Even when projects have only positive cost variances, it is important not to let
the cost variances deteriorate. If a project’s cost performance is positive, a con-
centrated effort should be made to keep it under budget. Once a project gets in
trouble with cost performance, it becomes difficult to get it back on track.

Project meetings are a good forum for addressing cost-control issues. See the
section on meetings in Chapter 12 and the section on problem solving in
Chapter 11 for related information.

For a further discussion of an approach to project control, see Appendix 1,
Time–Cost Trade-Off, at the end of this chapter.

Manage Cash Flow
It is important to manage the cash flow on a project. Managing cash flow
involves making sure that sufficient funds or payments are received from the
customer in time so that you have enough money to cover the costs of perform-
ing the project—employee payroll, invoices for materials, invoices from subcon-
tractors, and travel expenses, for example.

The key to managing cash flow is to ensure that cash comes in faster than it goes
out. If sufficient cash is not available to meet expenses, money must be borrowed.
Borrowing increases project cost because any money borrowed must be paid back
to the lender, along with a charge for borrowing the money—the interest.

The flow of cash coming in from the customer can be controlled by the terms
of payment in the contract. From the contractor’s point of view, it is desirable to
receive payments from the customer early in the project rather than later. The
contractor might try to negotiate payment terms that require the customer to
do one or more of the following:

• Provide a down payment at the start of the project. This requirement is
reasonable when the contractor needs to purchase a significant amount of
materials, equipment, and supplies during the early stages of the project.
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• Make equal monthly payments based on the expected duration of the proj-
ect. Cash outflow usually is smaller in the early stages of a project. If more
cash is coming in than is going out during the early part of the project, the
contractor may be able to invest some of the excess cash and earn interest.
The saved funds can then be withdrawn to meet the greater cash outflow
requirements later in the project.

• Provide frequent payments, such as weekly or monthly payments rather than
quarterly payments.

The worst scenario from the contractor’s point of view is to have the customer
make only one payment at the end of the project. In this situation, the contractor
will need to borrow money to have cash available to meet expenses throughout
the project.

The contractor’s outflow of cash can also be controlled by the terms of pay-
ment, in this case in contracts with suppliers or subcontractors. The contractor
wants to delay payments (cash outflow) as long as possible. For example, a con-
tractor who has ordered $100,000 worth of material would want to wait until it
has all been delivered before paying the supplier. If the supplier’s invoice states
that it must be paid within 30 days, the contractor would probably hold off until
about the 27th day before making the payment.

REAL WORLD PROJECT MANAGEMENT

What Comes First, Schedule Delay or Cost Overrun?

Schedule delays have occurred in many projects that have experienced cost over-
runs. There are many projects that have had cost overruns that also have had sched-
ule overruns. One could think that if a project had a cost overrun, it must have had a
schedule overrun, or, the other order, if a project had a schedule overrun, then it
must have had a cost overrun.

Researchers from several institutions examined data from years of complex pro-
jects, their schedules, their costs, and other factors such as unrealistic estimates,
supply chain failures, scope changes, scheduling practices and margins, risk events,
and project manager experience. Some of the authors of the reports said that “80 to
90 percent of cost overruns are due to schedule.” Another found a 10 percent
increase in schedule was correlated to a 12 percent increase in cost. And yet another
stated that the “general rule of thumb is that for every percent of schedule growth,
there is an equal or greater percent of cost growth.”

Do schedule delays cause cost overruns? Do cost overruns cause schedule
delays? Are they only related and not causing each other?

If a different sample of projects had been tested, different results would have
been found. In one set, by implementing workarounds and solutions to avoid sched-
ule delays, the costs of the projects increased. In another set of projects, the costs
associated with labor and rate charges that impacted the cost overruns had nothing
to do with the schedule. A third set of projects with sufficient margins of funds and
time had experienced schedule delays but did not experience cost overruns.

Although there has been a relationship between schedule delays and cost over-
runs, there has been no causation. There have been other root causes that impacted
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one or both of these factors. The NASA Advisory Council Meeting listed reasons for
cost growth on NASA projects. The reasons were: “inadequate definitions prior to
agency budget decisions and to external commitments; optimistic cost estimates/
estimating errors; inability to execute initial schedule baseline; inadequate risk
assessments; higher technical complexity of projects than anticipated; changes in
scope (design/content); inadequate assessment of impacts of schedule changes on
costs; annual funding instability; eroding in-house technical expertise; poor tracking
of contractor requirements against plans; launch vehicle; reserve position adequacy;
lack of probabilistic estimating; “go as far as you can” approach; and lack of formal
document for recording key technical, schedule, and programmatic assumptions.”

NASA project managers developed a list of recommendations for enhancing cost
and schedule insights to help reduce the number of schedule and cost overruns.
They thought they were appropriate for other organizations. They recommended proj-
ect managers to do the following. Participate in pause and learn workshops after a
major event that impacted the schedule or the cost to examine the lessons learned
and to share the knowledge. Develop and implement standardized processes and
practices for project planning and control to increase repeatability related to schedul-
ing, earned value management, cost estimating, risk management, and resource man-
agement. Integrate basis of estimates into scheduling and cost estimates to have
more accurate estimates. Conduct probabilistic risk analysis and calculate a project
complexity index to inform risk management, schedule margin planning, and
decision making. Streamline earned value management techniques to have better
project accountability. Include project contingency planning within risk management
and project planning to have improved reaction to significant risk events. Have project
team members and leadership participate in internal programmatic assessments to
inform risk decision making and have better project accountability.

Even though statistics suggest that cost overruns and schedule delays are directly
related to each other, project managers need to look for the root causes for each and
create an awareness in their organizations of other factors that could lead to either
or both overruns. This effort could help to improve understanding of the relation-
ships between scheduling, costs, benefits, and earned value.

Based on information from Majerowicz, W., & Shinn, S. A. (2016). Schedule matters: Understanding the rela-
tionship between schedule delays and costs on overruns. NASA Technical Reports Server (NTRS).
doi:20160003386

Cost Estimating for Information Systems Development
Chapter 4 defined the information system as a computer-based system that
accepts data as input, processes the data, and produces information required by
users. Chapter 5 revealed that scheduling is often done in a haphazard manner,
resulting in a large number of information system projects not finishing on time.
Chapter 6 reinforced the resource requirements planning necessary for people,
hardware, software, data, and network resources. Accurately estimating costs
and including an amount for reserve are essential in creating a realistic budget
to complete the work without cost overruns. Having a good plan and schedule
helps to develop cost estimates and a baseline budget.
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Estimating costs too optimistically leaves the development team without
enough funds to cover the costs of the labor, materials, equipment, and/or sub-
contractors. Adding expenses for every contingency results in a total estimated
cost for the project that is more than expected and may cause no-go decisions
to be made for projects because of the high estimated costs. Common errors in
estimating costs include:

• Underestimating the work time necessary to complete an activity
• Requiring rework to meet the user requirements
• Underestimating growth in the project scope
• Not anticipating new hardware purchases
• Making corrections to flaws in excess of the contingency planning
• Changing the design strategy
• Increasing resources to fast-track phases of the systems development life cycle

AN INFORMATION SYSTEM EXAMPLE: INTERNET
APPLICATIONS DEVELOPMENT FOR ABC OFFICE DESIGNS
(CONTINUED)
Recall from Chapters 4, 5, and 6 that Beth Smith was assigned to be the project
manager by the Information System Department of ABC Office Designs.
Chapter 5 described how Beth had scheduled the ES, EF, LS, and LF times for
the activities necessary to complete the Web-based reporting system develop-
ment project for ABC Office Designs. Chapter 6 described how Beth and the
project team planned the resources for the 60-day schedule they have to com-
plete the project. Management approved a budget of $125,000 to complete the
project and train the sales staff.

After confirming with the primary responsible resources that the tasks could
be completed with the estimated level of effort on each task, Beth worked with
the human resources team to use the hourly wage for each of the employees to
determine the labor costs for each of the Web-based Reporting System project
activities. Beth and the project team estimated the costs associated with traveling
to complete the interviews of users ($3,000), the price of the packaged software
($500), and the costs of the training materials ($1,300).

The budgeted costs of the work to complete the project were near the
$125,000 limit without training the sales staff. Beth realized that there was not
enough in the budget to have centralized face-to-face training for all of the staff
members. A project team member commented that if the sales team traveled to
the training offices, then each would lose at least two days of sales opportunities.
This was a cost that could not be quantified as a project cost.

The project team discussed options for training the sales staff members on
how to use the Web-based reporting system. They decided the training would
best be presented through a Web-based system instead of having the entire
sales team travel to the home office for face-to-face training. The Web-based sys-
tem could be recorded for later viewing by new sales staff members and those
who would like to review the training. The costs of the Web-based system were
much less than the travel costs and helped to keep the costs of the project below
the budget. The team confirmed that the price for the Web-based system was
$300. This was less than a single airline ticket for one of the sales staff members.
The estimated cost for other additional training materials is $1,000.
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Beth’s estimated activity costs for completing the Web-Based Report System
Development project are shown in Figure 7.13. The cost estimate allowed for a
small, almost 5 percent, contingency amount for cost overruns, fast-tracking of
the project, or increased costs of materials or travel for the interviews.

Project Management Information Systems
Project management information systems make it fairly easy to handle the cost
considerations of a project. All costs associated with each resource in a project
can be stored, and the system will calculate the budget for each work package
and for the entire project. It will calculate the actual costs as the project proceeds
and will forecast the final costs as well. Because various resources have different

FIGURE 7.13 Estimated Activity Costs for Web-based Reporting System Project
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TOTAL

COSTS

1. Gather Data Beth 3 $4,440 $4,440

2. Study Feasibility Jack 4 7,360 7,360

3. Prepare Problem Definition Report Rose 1 1,000 1,000

4. Interview Users Jim 5 9,200 $6,000 15,200

5. Study Existing System Steve 8 3,200 3,200

6. Define User Requirements Jeff 5 1,600 1,600

7. Prepare System Analysis Report Jim 1 480 480

8. Input & Output Tyler 8 17,280 17,280

9. Processing & Database Joe 10 13,600 13,600

10. Evaluation Cathy 2 3,760 3,760

11. Prepare System Design Report Sharon 2 1,760 1,760

12. Software Development Hannah 15 7,120 $500 7,620

13. Hardware Development Joe 10 9,600 9,600

14. Network Development Gerri 6 2,400 2,400

15. Prepare System Development Report Jack 2 960 960

16. Software Testing Maggie 6 6,720 6,720

17. Hardware Testing Gene 4 5,120 5,120

18. Network Testing Greg 4 5,440 5,440

19. Prepare Testing Report Rose 1 1,760 1,760

20. Training Jim 4 5,760 1,300 7,060

21. System Conversion Beth 2 1,200 1,200

22. Prepare Implementation Report Jack 1 1,560 1,560

Total 104 $111,320 $1,800 $6,000 $119,120
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rate structures and charge their rates at various points in the project, project
management information systems usually allow the user to define different rate
structures for each resource and determine when charges for those resources will
actually be accrued. At any time during a project, cost estimates, aggregated
TBC, CBC, actual cost, committed costs, EV, a CPI, CV, and a cost forecast
can be calculated for each task, each work package, or the entire project, with a
click of the mouse. Cost tables and graphs are often available to help analyze cost
performance.

See Appendix A at the end of the book for a thorough discussion of project
management information systems.

CRITICAL SUCCESS FACTORS

• Estimated activity costs must be based on the
estimated activity resources.

• The person who will be responsible for
performing the activity should estimate the
costs for that activity. This generates commit-
ment from the person.

• Cost estimates should be reasonable and
realistic.

• Once the project starts, it is important to
monitor actual costs and work performance to
ensure that everything is within budget.

• A system should be established to collect, on a
regular and timely basis, data on costs actually
expended and committed, and the earned
value (percent complete) of the work per-
formed, so that they can be compared to the
cumulative budgeted cost (CBC).

• If at any time during the project it is deter-
mined that the project is overrunning the
budget, or the value of the work performed is
not keeping up with the actual amount of costs
expended, corrective action must be taken
immediately.

• It is important to use the time-phased cumu-
lative budgeted cost (CBC), rather than the
total budgeted cost (TBC), as the baseline
against which cumulative actual cost (CAC) is
compared. It would be misleading to compare
the actual costs expended to the total bud-
geted cost, because cost performance will
always look good as long as actual costs are
below the TBC.

• To permit a realistic comparison of cumulative
actual cost to cumulative budgeted cost, por-
tions of the committed costs should be

assigned to actual costs while the associated
work is in progress.

• The earned value of the work actually per-
formed is a key parameter that must be
determined and reported throughout the
project.

• For each reporting period, the percent com-
plete data should be obtained from the person
responsible for the work. It is important that
the person make an honest assessment of the
work performed relative to the entire work
scope.

• One way to prevent inflated percent complete
estimates is to keep the work packages or
activities small in terms of scope and duration.
It is important that the person estimating the
percent complete assess not only how much
work has been performed but also what work
remains to be done.

• The key to effective cost control is to analyze
cost performance on a timely and regular
basis. Early identification of cost variances
(CV) allows corrective actions to be taken
immediately, before the situation gets worse.

• For analyzing cost performance, it is important
that all the data collected be as current as
possible and based on the same reporting
period.

• Trends in the cost performance index (CPI)
should be monitored carefully. If the CPI goes
below 1.0 or gradually decreases, corrective
action should be taken.

• As part of the regular cost performance
analysis, the estimated or forecasted cost at
completion (FCAC) should be calculated.
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SUMMARY
The total project cost is often estimated during the initiating phase of the project
or when the project charter or a proposal is prepared, but detailed plans are not
usually prepared at that time. However, during the planning phase of the project,
specific activities are defined and a network plan is created. Once specific activi-
ties are defined, then estimates can be made of resources, durations, and costs for
each specific activity. Resources include people, materials, equipment, facilities,
subcontractors, and consultants. The estimated activity resources are used for
estimating activity costs. The estimated cost of an activity is based on an estimate
of the types and quantities of resources required to perform the activity. The
estimated costs for an activity should be reasonable and realistic.

The project budgeting process involves two steps. The first step is to deter-
mine the total budgeted cost (TBC), which is the aggregate amount of the esti-
mated costs of all the specific activities to perform and complete a work package
or the project. The second step is to develop a time-phased budget, which is the
distribution by time period of the TBC for a work package or project over its
expected time span based on when specific activities are scheduled to be
performed.

Aggregating the estimated costs of all the specific activities to perform and
complete each work package in the work breakdown structure will establish a
TBC, also referred to as budget at completion (BAC), for each work package.
The TBC for each work package is the sum of the estimated costs of all the spe-
cific activities that make up that work package. When the budgets for all the
work packages are aggregated, they cannot exceed the total amount of funds
the sponsor or customer budgeted for the project. It is not unusual that the ini-
tial sum of the estimated costs of all the work packages or activities may be
greater than the amount of funds the sponsor or customer has budgeted for the
project, and it may then take several iterations of revising the estimated costs of
specific activities to arrive at an acceptable baseline budget.

Once a TBC has been established for each work package, the second step in
the project budgeting process is to distribute or spread each TBC over the
expected time span of its work package. A cost is determined for each period
within the time span, based on when the specific activities that make up the

• The key to effective cost control is to aggres-The key to effective cost control is to aggres-
sively address work packages or activities with
negative cost variances and cost inefficiencies
as soon as they are identified. A concentrated
effort must be applied in these areas. The
amount of negative cost variance should
determine the priority for applying these
concentrated efforts.

• When attempting to reduce negative cost
variances, focus on activities that will be
performed in the near term and on activities
that have large estimated costs.

• Addressing cost problems early will minimizeAddressing cost problems early will minimize
the negative impact on scope and schedule.
Once costs get out of control, getting back
within budget becomes more difficult and is
likely to require reducing the project scope or
quality, or extending the project schedule.

• The key to managing cash flow is to ensure
that cash comes in faster than it goes out.

• It is desirable to receive payments (cash inflow)
from the customer as early as possible and to
delay making payments (cash outflow) to sup-
pliers or subcontractors as long as possible.

Chapter 7 Determining Costs, Budget, and Earned Value 267

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



work package are scheduled to be performed. When the TBC for each work
package is spread out by time period, a time-phased budget is created so that it
can be determined how much of the budget should have been spent at any point
in time. This amount is calculated by adding up the budgeted costs for each time
period up to that point in time. This amount, known as the cumulative budgeted
cost (CBC), is the amount that is budgeted to accomplish all the work that is
scheduled to be performed up to a specific point in time. The CBC is the time-
phased baseline budget that will be used to analyze the cost performance of the
project. The CBC for the entire project or each work package provides a baseline
against which actual cost and work performance can be compared at any time
during the project.

Once the project starts, it is necessary to keep track of actual cost expended
and committed costs so that they can be compared to the CBC. In addition, it is
also necessary to monitor the earned value of the work that has been performed.
Determining the earned value involves collecting data on the percent complete
for each work package and then converting this percentage to a dollar amount
by multiplying the TBC of the work package by the percent complete. This figure
can then be compared to the CBC and the CAC.

After this has been done, the project cost performance can be analyzed by
looking at the TBC, the CBC, the CAC, and the cumulative earned value
(CEV). They are used to determine whether the project is being performed
within budget and whether the value of the work performed is in line with the
actual cost.

An indicator of cost performance is the cost performance index (CPI), which
is a measure of the cost efficiency with which the project is being performed. The
CPI is calculated by dividing the CEV by the CAC. Another indicator of cost
performance is cost variance (CV), which is the difference between the CEV of
the work performed and the CAC.

At any time during the project, it is possible to determine the forecasted cost
at completion (FCAC), also referred to as estimated cost at completion (EAC),
for what the total costs will be at the completion of the project or work package
based on the actual cost expended, the earned value of work performed, and the
remaining work to be done. There are several different methods for calculating
the FCAC. The first method assumes that the work to be performed on the
remaining portion of the project or work package will be done at the same rate
of efficiency as the work performed so far. The second method assumes that
regardless of the efficiency rate the project or work package has experienced in
the past, the work to be performed on the remaining portion of the project or
work package will be done according to budget. The third method for determin-
ing the FCAC is to reestimate the costs for all the remaining work to be per-
formed and then add this reestimate to the CAC.

The key to effective cost control is to analyze cost performance on a regular
and timely basis. It is crucial that cost variances and inefficiencies be identified
early so that corrective action can be taken immediately, before the situation gets
worse. Cost control involves analyzing cost performance to determine which
work packages may require corrective action, deciding what specific corrective
action should be taken, and revising the project plan, including estimated dura-
tions and costs, to incorporate the planned corrective action.

It is important to manage the cash flow on a project. Managing cash flow
involves making sure that sufficient payments are received from the customer
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in time so that you have enough money to cover the costs of performing the
project (employee payroll, invoices for materials, invoices from subcontractors,
and travel expenses, for example). The key to managing cash flow is to ensure
that cash comes in faster than it goes out.

QUESTIONS
1. Describe why it is necessary to develop a baseline budget for a project.
2. List and describe items that should be included when estimating activity

costs.
3. What does the term reserve mean? Should a reserve amount be included in a

project proposal? Explain your answer.
4. What is the problem with making cost estimates too conservative or too

aggressive?
5. Describe the project budgeting process.
6. Define the following: TBC, CBC, CAC, CEV, CPI, CV, FCAC, and TCPI.

How is each calculated?
7. Why is it necessary to track actual and committed costs once a project starts?
8. Why is it necessary to calculate the earned value of work performed? How is

this done?
9. Give an example of calculating a cost performance index. What does it mean

when the CPI is below 1.0? What does it mean when the CPI is above 1.0?
10. What does it mean when cost variance is negative? What does it mean when

cost variance is positive? When evaluating a work package with a negative
cost variance, on what two types of activities should you focus? Why?

11. What is the key to managing cash flow? How can this goal be accomplished?
12. a. Refer to the table below. What is the cumulative budgeted cost at the end

of week 6?

b. Below is a table of actual costs. What is the cumulative actual cost at the
end of week 6? Determine whether there is a cost overrun or underrun.
What is causing it?

TBC 1

10

10

2

15

10

25

Week

Task 1

Task 2

Task 3

Task 4

Total

Cumulative

30

70

40

30

170

6 7 8 9 106 7 8 9 106 7 8 9 106 7 8 9 106 7 8 9 104 54 53

5

10

15

10

10

20

5

25

10

5

15

10

25

35

5

5

10

5

5

20

20

Amounts are in thousands of dollars.
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c. Below is a table of the cumulative percentages of work completed by the
end of week 6. What is the cumulative earned value of the project at the
end of week 6? Is it good?

d. What is the CPI at the end of week 6? What is the CV?
e. Calculate the FCAC using the first two methods described in the chapter.

In addition, describe a third FCAC method you could use.

INTERNET EXERCISES
For the website addresses of the organizations mentioned in these exercises, go to
“Internet Exercises” at the book’s companion website at www.cengagebrain.com.
It is suggested that you save this website in your “Favorites” list for easy access in
the future.
1. Search the Web for cost analysis tools. Provide a description of what you

find. If possible, download a demo copy of a software package that provides
some cost analysis tools.

2. Search the Web for “Cost Forecasting” and discuss how what you find is
similar to and/or different from the methods described in the chapter.

3. For Exercises 3 through 5, visit the website of Project Smart. In the Article
Categories, click on the “Cost Management” or “Earned Value Management”

1

30

2

80

10

Week

Task 1

Task 2

Task 3

Task 4

64 54 53

100

25 35 5525 35 5525 35 55

10

65

20

Amounts are cumulative percent complete.

1

10

10

2

16

10

26

Week

Task 1

Task 2

Task 3

Task 4

Total

Cumulative

64 54 53

8

10

18

12

12

24

5

29

12

5

17

Amounts are in thousands of dollars.
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link and explore the articles listed. Read an article and provide a one-page
summary.

4. Click on the “Tools” link, and then explore the skills, methods, tools, and
competencies presented. Review at least one of the entries. How would you
use this skill, method, tool, or competency in your projects?

5. Search the website for “Cost Planning.” Describe what you find and how it
relates to this chapter.

CASE STUDY 1 A Not-for-Profit Medical Research Center
This case study is a continuation of the case study from Chapters 4, 5, and 6.

CASE QUESTIONS
1. Using the schedule from Chapter 5, estimate the cost for each activity.
2. Determine the total budgeted cost for the project.
3. Prepare a budgeted cost by period table (similar to Figure 7.5) and a cumu-

lative budgeted cost (CBC) curve (similar to Figure 7.6) for the project.

Note: This case study will continue in Chapter 8, so save the results of your work.

GROUP ACTIVITY
Divide the course participants into the same groups as for the previous chapter’s
group activity. Then address each of the steps listed above.

CASE STUDY 2 The Wedding
This case study is a continuation of the case study from Chapters 4, 5, and 6.

CASE QUESTIONS
1. Using the schedule from Chapter 5, estimate the cost for each activity.
2. Determine the total budgeted cost for the project.
3. Prepare a budgeted cost by period table (similar to Figure 7.5) and a cumu-

lative budgeted cost (CBC) curve (similar to Figure 7.6) for the project.

Note: This case study will continue in Chapter 8, so save the results of your work.

GROUP ACTIVITY
Divide the course participants into the same groups as for the previous chapter’s
group activity. Then address each of the steps listed above.
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APPENDIX 1 Time–Cost Trade-Off

The time–cost trade-off methodology, also referred to as crashing, is used tocrashing, is used tocrashing
reduce the project duration incrementally with the smallest associated increase
in incremental cost. It is based on the following assumptions:
1. Each activity has two pairs of duration and cost estimates: normal and crash.

Normal time is the estimated length of time required to perform the activity
under normal conditions, according to the plan. Normal cost is the esti-
mated cost to complete the activity in the normal time. Crash time is the
shortest estimated length of time in which the activity can be completed.
Crash cost is the estimated cost to complete the activity in the crash time. In
Figure 7.14, each of the four activities has a pair of normal time and cost

Normal
Time

Normal
Cost

Crash
Time

Crash
Cost

Activity B _____ _____ _____ _____

Activity C _____ _____ _____ _____

Activity D _____ _____ _____ _____

Reinforce Your Learning

19. What are the nor-
mal and crash times
and costs for activi-
ties B, C, and D in
Figure 7.14?
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estimates and a pair of crash time and cost estimates. The estimated normal
time to perform activity A is seven weeks, and its estimated normal cost is
$50,000. The crash time for this activity is five weeks, and the cost to com-
plete the activity in this duration is $62,000.

2. An activity’s duration can be incrementally accelerated from its normal time
to its crash time by applying more resources—assigning more people, work-
ing overtime, using more equipment, and so on. Increased costs will be
associated with expediting the activity.

3. An activity cannot be completed in less than its crash time, no matter how
many additional resources are applied. For example, activity A cannot be
completed in less than five weeks, no matter how many more resources are
used or how much money is spent.

4. The resources necessary to reduce an activity’s estimated duration from its
normal time to its crash time will be available when needed.

5. Within the range between an activity’s normal and crash points, the rela-
tionship between time and cost is linear. Each activity has its own cost per
time period for accelerating the activity’s duration from its normal time to its
crash time. This acceleration cost per time period is calculated as follows:

Crash cost�Normal cost
Normal time� Crash time

For example, in Figure 7.14, the cost per week to accelerate activity A from its
normal time to its crash time is

$62,000� $50,000
7 weeks� 5 weeks

¼ $12,000
2 weeks

¼ $6,000 per week

The network diagram in Figure 7.14 has two paths from start to finish: path
A�B and path C�D. If we consider only the normal duration estimates, path
A�B will take 16 weeks to complete, whereas path C�D will take 18 weeks to
complete. Therefore, the earliest the project can be finished based on these time
estimates is 18 weeks—the length of its critical path, made up of activities C and D.

FIGURE 7.14 Network with Normal and Crash Times and Their Costs

Start

C
 N = 10, $40,000
 C = 9, $45,000

A
  N = 7, $50,000
  C = 5, $62,000

D
 N = 8, $30,000
 C = 6, $42,000

B
  N = 9,   $80,000
  C = 6, $110,000

Finish

KEY:

N = Normal estimates
C = Crash estimates
Time is estimated in weeks.

Reinforce Your Learning

20. What are the
cost-per-week rates
to accelerate
activities B, C, and D
in Figure 7.14?
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The total project cost, based on the cost associated with performing each activity in
its normal time, is

$50,000þ $80,000þ $40,000þ $30,000 ¼ $200,000

If all the activities were performed in their respective crash times, path A�B
would take 11 weeks and path C�D would take 15 weeks. The earliest the proj-
ect can be finished based on the crash time estimates is 15 weeks, which is three
weeks earlier than if the activities were performed in their normal times.

It is usually not necessary or even constructive to crash all the activities. For
example, in Figure 7.14, we want to crash only the appropriate activities by the
amount necessary to accelerate project completion from 18 weeks to 15 weeks.
Any additional crashing of activities will merely increase total project cost; it will
not reduce the total project duration any further because that is determined by
the length of the critical path. In other words, expediting activities not on the
critical path will not reduce the project completion time but will increase total
project cost.

The objective of the time–cost trade-off method is to determine the shortest
project completion time based on crashing those activities that result in the smal-
lest increase in total project cost. To accomplish this, it is necessary to shorten the
total project duration, one time period at a time, crashing only those activities
that are on the critical path(s) and have the lowest acceleration cost per time
period. From Figure 7.14, we previously determined that, based on normal time
and cost estimates, the earliest the project could be completed is 18 weeks (as
determined by the critical path C�D), at a total project cost of $200,000. The
cost per week of accelerating each of the activities is

Activity A $6,000 per week

Activity B $10,000 per week

Activity C $5,000 per week

Activity D $6,000 per week

To reduce the total project duration from 18 weeks to 17 weeks requires first
identifying the critical path, which is C�D, and then determining which activity
on the critical path can be accelerated at the lowest cost per week. Activity C
costs $5,000 per week to accelerate, and activity D costs $6,000 per week to accel-
erate. Therefore, it is less expensive to expedite activity C. If activity C is crashed
1 week (from 10 weeks to 9 weeks), the total project duration is shortened from
18 weeks to 17 weeks, but the total project cost increases by $5,000 to $205,000.

To shorten the total project duration by one more time period, from 17 weeks
to 16 weeks, we must again identify the critical path. The durations of the two
paths are 16 weeks for A�B and 17 weeks for C�D. Therefore, the critical path
is still C�D, and it must be reduced again. Looking at path C�D, we see that
although activity C has a lower acceleration cost per week than activity D, we
cannot accelerate activity C any further because we reached its crash time of 9
weeks when the project was reduced from 18 weeks to 17 weeks. Therefore, the
only choice is to accelerate activity D by 1 week, from 8 weeks to 7 weeks. This
reduces the duration of critical path C�D to 16 weeks, but the total project cost
increases by $6,000 (the cost per week for accelerating activity D), from $205,000
to $211,000.

Reinforce Your Learning

21. If all the activities
in Figure 7.14 were
performed in their
crash times, what
would be the total
project cost?
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Once again, let us reduce the project duration another week, from 16 weeks to
15 weeks. If we look at our two paths, we see that they are now of equal duration
(16 weeks), so we now have two critical paths. To reduce the total project dura-
tion from 16 weeks to 15 weeks, it is necessary to accelerate each path by 1 week.
In looking at path C�D, we see that the only activity with any remaining time to
be crashed is activity D. It can be crashed 1 more week, from 7 weeks to 6 weeks,
at an additional cost of $6,000. To accelerate path A�B by 1 week, we have a
choice of crashing activity A or activity B. Activity A has a $6,000 cost per
week to accelerate, compared with a $10,000 per week rate for activity B. There-
fore, to reduce the total project duration from 16 weeks to 15 weeks, we need to
crash activities D and A 1 week each. This increases the total project cost by
$12,000 ($6,000 + $6,000), from $211,000 to $223,000.

Let us try again to shorten the total project duration by 1 week, from 15 weeks
to 14 weeks. We again have two critical paths with the same duration, 15 weeks.
Therefore, they must both be accelerated by 1 week. However, in looking at path
C�D, we see that both activities are already at their crash time—9 weeks and
6 weeks, respectively—and therefore cannot be expedited any further. Accelerat-
ing path A�B would thus be of no value, because it would increase the total
project cost but not reduce the total project duration. Our ability to reduce the
total project duration is limited by the fact that path C�D cannot be reduced
any further.

Table 7.1 displays the incremental acceleration in total project completion and
the associated incremental increase in total project cost. It indicates that reducing
the total project duration by 1 week would increase the total project cost by
$5,000. To reduce it by 2 weeks would cost $11,000, and to reduce it by
3 weeks would cost $23,000.

If all four activities were crashed, the total cost of the project would be
$259,000, but it would still not be completed any earlier than 15 weeks. Using
the time–cost trade-off method, we were able to reduce the project duration
from 18 weeks to 15 weeks at an additional cost of $23,000 by selectively crash-
ing the critical activities with the lowest acceleration cost per time period. Crash-
ing all the activities would have resulted in a waste of $36,000 because no
reduction in total project duration beyond 15 weeks could be achieved.

SUMMARY
The time–cost trade-off methodology is used to reduce the project duration
incrementally with the smallest associated increase in incremental cost. It is
based on the assumptions that each activity has a normal and a crash duration
and a normal and a crash cost estimate, that an activity’s duration can be

TABLE 7.1 Time–Cost Trade-Off

PROJECT

DURATION

(WEEKS) CRITICAL PATH(S) TOTAL PROJECT COST

18 C�D $200,000

17 C�D $200,000 þ $5,000 ¼ $205,000

16 C�D $205,000 þ $6,000 ¼ $211,000

15 C�D, A�B $211,000 þ $6,000 þ $6,000 ¼ $223,000
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incrementally accelerated by applying more resources, and that the relationship
between time and cost is linear. Normal time is the estimated length of time
required to perform the activity under normal conditions; normal cost is the esti-
mated cost to complete the activity in the normal time. Crash time is the shortest
estimated length of time in which the activity can be completed; crash cost is the
estimated cost to complete the activity in the crash time.

QUESTIONS
1. What is the time–cost trade-off methodology, and when is it used?
2. Why do you need both normal and crash times and costs for this procedure?
3. Assume that an activity has a normal time of 20 weeks, a normal cost of

$72,000, a crash time of 16 weeks, and a crash cost of $100,000. By how
many weeks, at most, can this activity’s duration be reduced? What is the
cost per week to accelerate this activity?

4. Why is it not appropriate to crash all of the activities in a project to achieve
the shortest project schedule?

APPENDIX 2 Microsoft Project

In this appendix, we will discuss how Microsoft Project can be used to support
the techniques discussed in this chapter, based on the Consumer Market Study
example. To retrieve your project information, on the File menu, click Open and
locate the consumer market study file you saved in Chapter 6 when you set the
baseline after resource leveling. We are now ready to enter costs for resources,
produce cost reports, and examine cash flow and earned value.

Microsoft Project calculates the costs of the project by using rates for work,
material, and cost resources that are entered on the Resource Sheet or on the
Resources Tab in the Task Information window after double-clicking on the
task name. Recall that to access the Resource Sheet, click on Resource Sheet in
the Resource Views group on the View ribbon. The rates for work resources and
for material resources are recorded on the Resource Sheet by entering in the
standard rate in the Std. Rate column for each resource and overtime rates if
they apply. The rate for work resources is cost per hour. The rate for material
resources is cost per use. For the cost resource, Travel Expense, Susan will sub-
mit her travel expenses when she completes pilot testing the questionnaire.
Update the Accrue At column to End for Travel Expense. Figure 7A.1 shows
the standard and overtime rates on the Resources Sheet in Entry View for the
work resources, the standard rates for material resources necessary for the Con-
sumer Market Study, and the update for Travel Expense.

The cost of a cost resource is assigned at the task level by double-clicking on
the task name in the Gantt Chart Entry View and editing the cost value on the
Resources tab. To enter the costs for travel, $3000, double click on Pilot-Test
Questionnaire in the Gantt Chart Entry View to open the Task Information win-
dow. Click on the Resources tab. In the Cost column, enter 3000.00. Click OK to
close the window. Note the entry on the Resources tab for the travel expense and
the [$3000.00] next to Travel Expenses in the Resource Names column in
Figure 7A.2,
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Examine the Resources for the tasks Print Questionnaire and Mail Question-
naire & Get Responses to be sure that you are using only one unit of the material
resources assigned to each task. In the Resource Names column in Figure 7A.2,
you can see a numeral 1 in brackets to show the number of the material resource
you are using. If you need to change the number of units, double click on the
task name and change the number of units on the Resource tab in the Task
Information window.

Now that the information about the project has been entered related to the
resources and their costs, it is a good time to set the baseline for the project.
Recall to set the baseline, on the Project ribbon, in the Schedule group, click on
Set Baseline and select Set Baseline from the drop-down list. Set the baseline for
the Entire project and click OK.

To get the Work Overview Report shown in Figure 7A.3, on the Report rib-
bon, click on Dashboards in the View Reports group, choose Work Overview
from the drop-down menu. If you have been updating your task resource infor-
mation, then this report will show you the actual versus baseline for work
resources. The Work Overview report provides a quick report for stakeholders
about the key performance information for the project.

FIGURE 7A.1 Resource Sheet with Work and Material Rates

FIGURE 7A.2 Cost Resource Entry for Task
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Five different standard cost reports can be obtained in Microsoft Project: Cash
Flow, Cost Overruns, Earned Value Report, Resource Cost Overview, and Task
Cost Overview. To view the drop-down menu to select one of these reports, on
the Report ribbon click on Costs in the View Reports group. Choose Cash Flow

FIGURE 7A.3 Work Overview Report
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in the Costs reports drop-down menu to generate a Cash Flow Report. The Cash
Flow Report in Figure 7A.4 provides a breakdown of costs on a quarterly basis.
Note that the Baseline Cost and the Remaining Cost values for the project are
the same at this time. If the Baseline cost reads $0 and you have entered costs
for resources assigned to tasks, check that the baseline has been set for the
project.

To record changes in cash flow for the project, enter the percent that tasks are
progressing. For finished tasks, enter the actual finish date or duration and mark
the task as 100% complete.

Let us examine what happens to the project when actual finish dates are entered.
Save your Consumer Market Study project file before completing this example. Be
sure to set the baseline before entering these actual finish durations and dates.

As you did in Chapter 5, enter the actual finish dates and mark the three tasks
Susan completed as 100 percent complete. Recall that Susan completed the Iden-
tify Target Consumers in 2 days, developed the draft questionnaire in 9 days,
and pilot-tested the questionnaire in 19 days. Figure 7A.5 displays the Tracking
Gantt view of the project with the actual finish dates for Tasks 4, 5, and 6.

Because Susan is completed with pilot testing the questionnaire, she will sub-
mit her actual expenses up to the budgeted amount of $3,000 for the project.

FIGURE 7A.4 Cash Flow Report
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Susan submitted $3,000 for her expenses. To record the actual expenses for a
Cost resource, you enter the information on the Task Usage sheet. Navigate to
the Task Usage sheet by clicking on the down arrow on Gantt Chart in the View
group on the Task ribbon and selecting Task Usage from the drop down list. To
enter the $3,000.00 for Susan’s travel expenses, double click on Travel Expense to
open the Assignment Information window. On the Tracking tab, enter the actual
expense, $3,000, and enter the task as 100% complete. Figure 7A.6 displays the
Task Usage Sheet Assignment Information window with the actual cost for the
Travel Expense cost resource for the Pilot-Test Questionnaire task.

Cost information within MS Project 2016 is calculated based upon the status
date of the project. Susan’s third task was to finish on February 27. To set the
status date to February 27, 2018, on the Project ribbon in the Properties group
click on Project Information to open the Project Information window, then enter
2/27/18 or select the date from the drop-down calendar. The status date can be
set to the current date or any date before the current date. See Figure 7A.7.

FIGURE 7A.6 Task Usage Sheet Assignment Information for Cost Resource

FIGURE 7A.5 Tracking Gantt to Display Actual Finish Dates Excel
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Now that actual dates for tasks have been entered and tasks marks as com-
pleted, MS Project records the actual costs and the remaining costs based upon
the status date. The Cash Flow Report in Figure 7A.8 indicates the actual cost
that has been incurred in the project, the baseline cost, the remaining cost, and
the cost variance as of the status date 2/27/2018. Compare the values displayed

FIGURE 7A.7 Change in Status Date

FIGURE 7A.8 Cash Flow Report with Actual Costs
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in Figures 7A.4 and 7A.8, note that the values in the tables indicate the changes
in the actual cost, remaining cost, and cost variance. Note in Figure 7A.8, the
Actual Cost is reduced by the amount of time saved on the project by Susan
completing the tasks early. MS Project 2016 reports the ACWP value without
including the costs associated with cost resources. Note that the difference
between the Actual Cost and the value for ACWP is equal to the amount of
the cost resource, Travel Expense.

The Task Cost Overview Report is selected on the Costs menu on the Report
ribbon in the View Reports group. Figure 7A.9 shows cost status, distribution,
and details for the top-level tasks in the consumer market study project. The
actual cost, remaining cost, total cost, baseline cost, and cost variance for the
top-level activities are displayed. Recall that Susan finished each of the tasks
one day early. The cost variance indicates that the project is currently operating
under budget.

To get a cost table similar to the one shown in Figure 7A.10, on the View ribbon
click on Gantt Chart in the Task Views group and select Tracking Gantt from the
menu. Then on the View ribbon, click on Tables in the Data group and choose Cost

FIGURE 7A.9 Task Cost Overview Report
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from the menu. For each task, this table provides information about total, baseline,
actual, and remaining costs, along with any variances. The Tracking Gantt chart dis-
plays a pair of bars for each task with a bar on the top for the time to complete the
task and a bar on the bottom for the baseline time for the task.

You can also generate a cost variance table for resources. To do this, you
would need to view the resource sheet (on the View ribbon, click on Resource
Sheet in the Resource Views group) and then view the cost table (on the View
ribbon, click on Tables in the Data group and choose Cost from the menu).
Examine the entries for Susan in the table shown in Figure 7A.11.

You can create a table that shows earned value for each task similarly to the
cost table on the Tracking Gantt Chart. Earned Value is calculated based upon
the status date. See Figure 7A.7 to review setting the status date. On the View
ribbon, click on the down arrow on Gantt Chart and choose Tracking Gantt
from the menu. To view the Earned Value table, on the View ribbon click on

FIGURE 7A.10 Cost Variance Table for Tasks

FIGURE 7A.11 Cost Variance Table for Resources
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Tables in the Data group, and select More Tables to open the menu of addi-
tional tables available. Scroll down the list, choose Earned Value and click
Apply.

You should see the table shown in Figure 7A.12. This table will provide a
variety of information, including budgeted cost of work scheduled, earned
value of work performed, actual cost of work performed, budgeted cost at com-
pletion, estimated cost at completion, and any variances. Note that MS Project
2016 includes the cost resource within the Earned Value (BCWP) column for
the project and does not include the value of the cost resource in its calcula-
tions for Planned Value (BCWS) and for AC (ACWP) on the Earned Value
table.

If you are producing reports that require you to have all costs included in the
Planned Value (BCWS) and the AC (ACWP), all resources for your project
should be entered as work or material resources. Change the type of resource
for Travel Expense to material on the Resource Sheet and enter the costs.
Figure 7A.13 displays the Resource Sheet with the change for Travel Expense
from a cost resource to a material resource, the entry of $3,000 for travel
expenses, and the Accrue At set to End. Change the percent complete for Travel
Expense on the Task Usage sheet. Figure 7A.14 displays the change to 100%
complete. Note that Travel Expense has a 1 for the number of units. The actual

FIGURE 7A.12 Earned Value Table

FIGURE 7A.13 Change of Cost Resource to Material Resource
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cost for Travel Expense in Figure 7A.14 is updated after clicking OK.
Figure 7A.15 displays the update of the actual cost to $3,000. The Earned Value
Table on the Tracking Gantt chart is now updated to include the cost of the
travel expense in PV (BCWS) and AC (ACWP) as showing in Figure 7A.16.

FIGURE 7A.14 Change of Percent Complete for Material Resource

FIGURE 7A.15 Update of Actual Cost for Material Resource

FIGURE 7A.16 Earned Value Table with a Material Resource
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A visual Earned Value Report is also available. On the Project ribbon, click
on Visual Reports in the Reports group, then choose Earned Value Over Time
from the All tab, choose Day for the level of usage data to include in the
report, and click View. Figure 7A.17 displays the Visual Reports-Create
Report window in the visual Earned Value Over Time Report, Figure 7A.18,

FIGURE 7A.17 Visual Reports—Create Report Window

FIGURE 7A.18 Visual Earned Value Over Time Report, Displayed in Microsoft Excel
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the AC increases by $3,000 for the Travel Expense when Pilot-Test
Questionnaire finishes and the PV increases at the time the task was set to
complete in the baseline. From these data and graph, you can make new
cost projections.
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8
Managing Risk

Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK Guide): Caro/Alamy

Project Risk Management

REAL WORLD PROJECT MANAGEMENT

Managing Risk

CVS Health provides support to millions of people through its retail drugstores, med-
ical clinics, pharmacy benefits management system, and specialty pharmacy ser-
vices. The company’s senior technology executive is Stephen Gold. As the chief
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information officer, he is responsible for all projects within CVS Health’s information
systems and technology operations.

In his leadership role, Gold pays much attention to risk management. Instead of
only problem solving, he views risk management as problem seeking and as a
means of being proactive and anticipating problems. Aware that people usually
don’t think in the problem seeking style, he commented, “CIOs and IT leaders often
don’t pay attention to risk as much as they should because it goes against human
nature. By nature, people are optimistic; we tend to assume the positive, even when
we develop software.”

“Our formal risk management process starts in the early stages of portfolio plan-
ning and continues through to project execution and post-project review,” stated
Gold when describing the risk management process at CVS Health. Applied to
every project, the procedure is a five-step process—planning, identification, quantifi-
cation, response, and monitoring and control. They use their lessons learned from
their projects. “If issues show up often enough, they should become part of our risk
management process,” remarked Gold about how he and his team have created a
checklist for every project from analysis of the risks and responses in their lessons
learned inventory.

For example, the list when examining the work breakdown structure of a project
during the planning phase might include: “availability of resources, newness of tech-
nology, lack of familiarity with technology or processes, lack of training, critical path
tasks, tasks with several predecessors, optimistically-estimated tasks, tasks reliant on
external resources, tasks in parallel, tasks with many people assigned, qualifications
and skills, holidays, vacations, illness, and turnover.”

Gold and his team rate the risks on their probability and impact using the formula
“risk equals the function of probability multiplied by impact.” They then accept,
avoid, transfer, share, reduce, or ignore the risk with the thinking by Gold, “If a risk
has a low probability and low impact, you might be able to accept the risk. But if a
risk has a high probability and a high impact, you have to pay attention.”

“The key point is that risk management is less about process and communication, and
more about the depth and rigor of risk identification and remediation strategy at the out-
set of a project,” cautioned Gold as he described the process of CVS Health. Some proj-
ect managersmight want to skip risk management or only look at risks at the outset. Gold
and his team continue to look at risks and risk responses throughout the project and
record them in their lessons learned to avoid project failure due to a risk they did not
seek to identify, quantify, develop a response to, or monitor and control.

Based on information from Heller, M. (2015). Is It Worth the Risk? CIO. Retrieved from http://www.cio.com
/article/2933039/leadership-management/is-it-worth-the-risk.html

As mentioned in Chapter 1, one attribute of a project is that it involves a degree
of uncertainty. Such uncertainty can impact the outcome of a project. Risk is an
uncertain event that, if it occurs, can jeopardize accomplishing the project objective.
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Risk management involves identification, assessment, monitoring, and response to proj-
ect risks to minimize the likelihood of occurrence and/or potential impact of adverse
events on the accomplishment of the project objective. Addressing risks proactively
will increase the chances of accomplishing the project objective. Waiting for unfavor-
able events to occur and then reacting to them can result in panic and costly responses.
Managing risk includes taking action to prevent or minimize the likelihood of occurrence
or the impact of such unfavorable events.

Some level of risk planning should be done during the initiating phase of the project
life cycle to make sure, for example, that a contractor understands the risks involved
with bidding on a proposed project. With knowledge of potential risks, the contractor
can include contingency reserve amounts in the bid price. On the other hand, if the
risks seem too great, the contractor may decide to not bid on a proposed project, as
discussed in the decision to develop a proposal section in Chapter 3. Subsequently,
more detailed risk planning should be done during the planning phase of a project.

A project manager cannot be risk averse. She must accept that risk is a part of proj-
ect management and has to address it head-on. Furthermore, the project manager needs
to set the tone for encouraging open and timely discussion of risks among the project
team. You will become familiar with:

• Identifying risks and their potential impact
• Assessing the likelihood of occurrence and degree of impact of risks
• Risk response planning
• Monitoring risks

LEARNING
OUTCOMES

After studying this
chapter, the learner
should be able to:

• Discuss what is
involved in managing
risks

• Identify and categorize
risks

• Assess and prioritize
risks

• Prepare a risk response
plan

• Develop a risk
assessment matrix

• Monitor risks

Identify Risks
A risk is an uncertain event that, if it occurs, can jeopardize accomplishing the
project objective. Risk identification includes determining which risks may
adversely affect the project objective and what the impact of each risk might be
if it occurs.

Sometimes a sponsor identifies major risks in the project charter when the
project is authorized. A contractor may also identify risks in a proposal to a cus-
tomer. It can show the customer that the contractor has experience and a realis-
tic approach to performing the project and wants to avoid surprises. It is also a
means of managing customer expectations.

A common approach to identifying the sources of risks is brainstorming. See
the section on brainstorming in Chapter 11 for further discussion. The project
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.
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manager should involve key project team members in identifying potential
sources of risk—things that could happen that would negatively impact accom-
plishing the project objective. Each member of the project team can bring his or
her experience and insight to help develop a comprehensive list of risks. How
many risks should be identified? A team can go overboard and come up with
hundreds of possible risks. For example, there is a chance that every activity
can take longer than estimated or cost more than estimated. Common sense
and reasonableness must prevail when identifying risks. The risks should be
those that are somewhat likely to occur and/or can have a significant negative
impact on accomplishing the project objective.

Another approach is to establish risk categories, which are groupings of poten-
tial sources of risk by topic, and then identify risks that might occur for each
category. Examples of risk categories along with some risks for each are:

• Technical

• Failure to meet customer performance requirements
• New application for technology
• May not be able to meet quality standards or codes

• Schedule

• Vendor delay in delivery of critical equipment

• Cost

• Material costs escalate more than anticipated

• Human resources

• May not have people available when required to staff the project

• External

• Inclement weather
• Changes in government regulations
• Change in consumer preferences
• Local protesters file legal action to delay project

• Sponsor/customer

• Delays in approvals
• Security of sponsor funding

Another source that can be helpful in identifying possible risks is historical
information from past projects. If postproject evaluations (discussed in
Chapter 9) are done on completed projects, they could be a good source for
identifying possible risks, as well as for getting information on how to address
such risks if they occur again.

Additional examples of specific risks are :

• Incorporating advanced technology in a new product
• Performance requirements for taking measurements 10 times faster than can

be done currently
• Technological advances that could make the originally selected technology

obsolete before the project is completed
• First-time use of new robotic equipment for a rare and complex surgical

procedure
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• Nonavailability of labor force of certain craftspeople when required because
of a strong local economy and low unemployment rate

• Encountering more than expected rock formations when excavating
• Excessive number of revisions to a website design before it is acceptable to

the customer
• Labor strike may occur during the peak of a construction project
• Severe weather (early snow) may hit during the construction phase of a

facility expansion
• Bank may not approve full amount of the loan for the project
• Significant price escalation for rare fire-retardant coating material
• Patient may hemorrhage during surgery
• Sufficient vaccine may not be available to meet emergency needs
• New product may not pass certification tests
• Longer-than-anticipated delivery of key subassembly from overseas supplier
• Customer will not provide sample parts for testing when needed
• Rain on the days of a weekend community festival

For each risk that is identified, the potential impacts must be estimated. Such
impacts could include schedule delays, substantial additional expenditures, the
project end deliverable not meeting acceptance criteria, the lack of consumer
acceptance of new product, the customer’s enforcement of penalty terms in a
contract, or the sponsor’s termination of the contract.

It should be noted that at the beginning of the project, it may not be possible to
identify all risks. This is especially true for longer-term projects, such as multiyear
projects or projects that have several phases. It may be easier to identify risks associ-
ated with near-term efforts, but as the project progresses, the project team can pro-
gressively elaborate the identification of new risks as well as the estimated impacts of
previously identified risks as more information is known or becomes clear.

Assess Risks
Risk assessment involves determining the likelihood that a risk event will occur
and the degree of impact the event will have on the project objective. Each of
these factors can be assigned a rating of high, medium, or low, for example, or
some other rating scale (1–5, 1–10, percentages, etc.). The project manager, in
consultation with appropriate team members or other experts who are most
knowledgeable about the potential risk, should determine ratings for each risk.
Historical data from prior similar projects can also be helpful. For example, if
severe weather is a risk, historical daily weather data or consultation with a
weather forecasting service may be useful.

Based on the likelihood of occurrence and degree of impact, the risks can then be
prioritized. For example, those with a high likelihood of occurrence and a high
degree of impact should be assigned a higher priority for more serious consideration
than risks that have a low likelihood of occurrence and a low degree of impact.

Another factor to consider in prioritizing risks is whether a risk is related to
activities that are on critical paths. If so, perhaps such risks should be given
higher priority because if the risk occurs, it would have a greater impact on the
schedule than if it was associated with activities on a path that has a large posi-
tive value of total slack.
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Plan Risk Responses
A risk response plan is a defined set of actions to prevent or reduce the likeli-
hood of occurrence or the impact of a risk, or to implement if the risk event
occurs. Risk response planning involves developing an action plan to reduce the
likelihood of occurrence or potential impact of each risk, establishing a trigger
point for when to implement the actions to address each risk, and assigning
responsibility to specific individuals for implementing each response plan.

A risk response plan can be to avoid the risk, mitigate the risk, or accept the
risk. Avoidance means to eliminate the risk by choosing a different course of
action. Examples of avoiding risk would be to decide to use conventional technol-
ogy rather than advanced state-of-the-art technology in a new product, or to
decide to hold a weekend festival indoors to avoid the possibility of a rainout. Mit-
igating the risk involves taking action to reduce the likelihood that the risk event
will occur or to reduce the potential impact. For example, reducing the risk of
multiple redesigns of a customer’s website might require reviewing other sample
designs with the client earlier in the project. Accepting a risk means dealing with
it if and when it occurs, rather than taking actions to avoid or reduce the impact.

A risk response plan should include a trigger point or warning flag for when
to implement the action plan for each risk. A trigger point for when to purchase
a rare material may be if the current price increases more than 5 percent above
the amount budgeted for purchasing the material. The trigger point for deciding
to incorporate advanced technology in a new product may be the completion of
an engineering feasibility study. Another example would be to authorize over-
time if the project falls behind schedule by more than 5 percent of the remaining
project duration.

A tool for assessing and managing risks is a risk assessment matrix, also
referred to as a risk register, which includes potential risks, their potential impact,
likelihood of occurrence, and response plan. Figure 8.1 shows the more signifi-
cant risks and their associated information for an outdoor concert.

FIGURE 8.1 Risk Assessment Matrix

RISK IMPACT

LIKELIHOOD OF
OCCURRENCE
(L, M, H)

DEGREE OF
IMPACT
(L, M, H)

ACTION ON
TRIGGER RESPONSIBILITY RESPONSE PLAN

Rain on day
of event

• Low attendance
• Incur financial
loss

M H Weather
forecast two
days before
event

Laura • Reserve indoor space
now

• Recruit extra volun-
teers to work around
the clock to set up
indoors

• Develop detailed
plan

Road
construction

• Reduced
attendance

• Reduced
revenue

H H Highway
Department
publishes
construction
schedule

Allison • Identify alternate
routes

• Have signs made
• Post signs along all
routes

• Announce in news
media
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Monitor Risks
Monitoring risk includes implementing risk response plans, tracking identified
risks, identifying and analyzing new risks, and evaluating the risk response pro-
cess. Risk response plans should be implemented as appropriate when their trig-
ger point is reached. Implementing risk response plans often requires spending
additional funds for additional resources, working overtime, paying for expedited
shipments, purchasing additional materials, and so forth. Project prices and bud-
gets should include a contingency reserve to pay for additional costs associated
with implementing response plans.

Risk monitoring involves regularly reviewing the risk assessment matrix
throughout the project. During the project, it is important to regularly monitor
and evaluate all risks to determine if there are any changes to the likelihood of
occurrence or the potential impact of any of the risks. These factors can deter-
mine if a particular risk has increased in priority for attention or if the risk has
diminished in importance. Furthermore, new risks may be identified that were
not considered as risks earlier in the project but now need to be added to the
risk assessment matrix. For example, early tests of the prototype of a new prod-
uct indicate the product may now not meet the original performance specifica-
tions. Another situation may be that because of previous delays in the design
phase, the construction phase of a facility expansion is now scheduled to take
place in the middle of the hurricane season. During a project, the customer
may initiate changes to the project work scope, schedule, or budget that could
also affect the assessment of previously defined risks or result in the identifica-
tion of new risks.

Project meetings are a good forum for regularly reviewing, updating, and
addressing risks and evaluating the risk response process. The agenda for project
status review meetings should include an item regarding risk assessment. Partic-
ular attention should be given to reviewing the trigger points for each risk to
determine if any risk response plans are on the verge of having to be implemen-
ted. Monitoring risks throughout the project enables project decisions to be
based on current information about the project and its potential risks. See the
section on meetings in Chapter 12 and the section on problem solving in
Chapter 11 for related information.

It is also helpful to track and document which risks actually occurred and the
impact of those risks. This information is an excellent source of lessons learned
for managing risks on future projects.

REAL WORLD PROJECT MANAGEMENT

Risks when Implementing a Clinical Information
System

Clinicians treating patients in an intensive care unit generate a number of data ele-
ments. Some of the elements are collected manually and others are collected by sys-
tems attached to a clinical information system (CIS). Entries into the CIS could
include data elements such as vital signs, admission information, diagnosis,

Reinforce Your Learning
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treatment prescription, progress notes, equipment outputs, or test results. Health
care professionals would use this data to make decisions about the patient. Others,
such as the financial systems, would use this data for billing purposes. Interaction
with the CIS might occur through the use of computers, smartphones, tablets, or
other portable devices.

The input data into a CIS could be manipulated through a variety of processing
capabilities. Testing for abnormal values or performing simple calculations could
provide information to the health care professional. Outputs from the CIS could pop-
ulate medical records systems, be shared with other clinicians, or inform researchers
who are analyzing larger numbers of patients’ data. More capable systems have the
ability to integrate and interpret data to support clinical decisions.

Intensive care units using CIS have experienced a number of benefits such as
increased efficiency, improved quality of care, increased data availability, reduction
of errors, and increased data security. Although there have been many benefits to
the adoption and integration of CIS in intensive care units, there have been disad-
vantages related to errors in the design and functionality that have caused decreased
efficiency.

Projects for the selection, design, and implementation of a CIS in an intensive
care unit must evaluate the risks associated with the adoption of the system for
patient care support.

Lack of a project champion—The project champion for a CIS could act as a liaison
between the project team and the clinical colleagues who would use the CIS. The
lack of a champion increases the likelihood of implementation hurdles and lack of
information about useful features and design decisions.

Lack of commitment from management—Management provides resources and
support for the CIS. Without management commitment, the progress of the
project has a greater probability of schedule and cost overruns.

Poor perceived system usefulness—The users of the CIS should perceive the
system to add value to their work. If the system is hard to use, causes errors, or
makes completing tasks inefficient, the adoption of the CIS would be limited.

Project ambiguity—The project team must clearly define the project goals to the
users of the CIS and the expected deliverables of the CIS implementation project.
Without clear goals and expected deliverables, the project team has a greater
potential to experience scope creep and the creation of a CIS that does not meet
the needs of the users.

Misalignment of the system with local practices and processes—The functionality
of the system needs specific aspects for success in an intensive care unit that
might not be needed for a hospital-wide adoption. Care should be taken to ensure
that the system meets the needs of the users to improve their performance and
incorporates existing workflows into its processes.

Project leaders who have been successful when implementing a CIS recommend
that project teams planning to implement a CIS in an intensive care setting should
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“designate a project team with a project manager, involve clinicians, assess work-
flow, avoid scope creep, continue to assess post-implementation, and be prepared
for change.” Remember that the health care professionals are the ones who must
use the system and need to be represented on the project team to give the discus-
sions the perspective of the user. This will help avoid excess time to make decisions
about features as these project members could interact with vendors and designers
about how they would use the system, interact with the data inputs, and their needs
for processing and outputs of the data.

Based on information from Mason, C., & Leong, T. (2016). Clinical information systems in the intensive care
unit. Anaesthesia & Intensive Care Medicine, 17(1), 13Anaesthesia & Intensive Care Medicine, 17(1), 13Anaesthesia & Intensive Care Medicine, 17 –16.

Managing Risks for Information Systems Development
Risks are inherent in all aspects of an information system development project.
The risks can be categorized into seven types of risks: technological risk, human
risk, usability risk, project team risk, project risk, organizational risk, and strate-
gic and political risk. These categories help to explain the risks associated with
developing systems that accept data inputs, process those inputs, and produce
information to be used by users. Chapters 4–7 provided foundation information
about the definition, scheduling, resources, and costs associated with information
systems development projects.

Recall from Chapter 6 that the five basic types of resources used in an infor-
mation system development project are people, hardware, software, data, and
network resources. Technological risk is a critical project risk factor for the hard-
ware and software used in the project. Complexities associated with integration,
functionality, and compatibility impact the success of an information system
development project, as do processing speed and system security. The technology
risks require resources and are directly related to the human, usability, organiza-
tional, and strategic and political risks for the project.

The project team and the project have risks associated with the implementa-
tion of project management skills in addition to the information system knowl-
edge and skills necessary to complete the project. Improvements in technology
capabilities pose problems. A decision to incorporate the latest technology may
lead to a lack of integration of the hardware or software into the organization’s
systems. The new technology advancements may have project scope creep and
the potential to cause changes in project requirements that are not well
managed.

Having categories to guide the brainstorming sessions for the project team
to list potential risks is helpful. Keep the list of project risks within the lessons
learned to also help with the brainstorming of the list. Use experience and
historical evidence to assess the risks in the categories to rate and prioritize
those that are most likely to occur and will have the greatest impact, espe-
cially for those on the critical path of the information system development
project.
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AN INFORMATION SYSTEM EXAMPLE: INTERNET
APPLICATIONS DEVELOPMENT FOR ABC OFFICE
DESIGNS (CONTINUED)
Recall from Chapters 4 through 7 that Beth Smith of ABC Office Designs is the
project manager for the development of a Web-based reporting system project.
Beth and the project team have planned for a $125,000 project that is to be com-
pleted in 60 days. The project team members with primary responsibility have
assured Beth that the project could be completed with the current resources
and schedule. Beth wants to prepare for potential risks for the project so that
the team can take care of them early and not impact the delivery date for the
system. The sales staff members are already holding the training dates in their
schedules. If the project is delayed, these times would be missed opportunities
for the sales staff and the company.

Beth held a project update meeting. In her agenda, she included time to dis-
cuss possible risks. For each risk, she planned for the team to determine the
impact of the risk, the likelihood of occurrence, the degree of impact if it does
occur, the action trigger that will serve as a warning flag for the risk, who is
responsible for the risk, and the response plan to avoid, mitigate, or accept the
risk. Together, the project team and Beth created the risk assessment matrix.
Figure 8.2 is their first draft of the risk assessment matrix.

FIGURE 8.2 Risk Assessment Matrix for Web-based Reporting System Project

RISK IMPACT

LIKELIHOOD OF
OCCURRENCE
(L, M, H)

DEGREE OF
IMPACT
(L, M, H) ACTION ON TRIGGER RESPONSIBILITY RESPONSE PLAN

Lack of coopera-
tion and com-
mitment from
users

Incorrect sales
records in
reporting
system

M H Sales staff have
difficulty using
system during
training

Jim Have additional
training materi-
als to describe
how to use

High number of
ad hoc queries

Systems
design not
completed on
time

L H More queries to be
answered than
time remaining to
complete

Jeff Have assigned
staff work longer
on tasks; staff
have at least
seven days of
slack

Testing reveals
design problems

Rework the
design and
development

M H Evaluation reveals
problems

Cathy Examine for
design flaws
during Evalua-
tion task

Customized
software has
integration
problem

System not
working and
no informa-
tion recorded

L H Study of existing
system identifies
potential
problems

Steve Develop system
with compatible
programming,
possibly not
latest technology

Changes in
membership
of the project
team

Lack of proper
skills and
knowledge to
do task

L M Resignation state-
ment by staff
member

Beth Assign another
project team
member to learn
task during
notice period
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The team discussed that these risks would change as the project progressed.
With only 60 days to complete the project, Beth and the team knew that they
had several tasks with slack in the project. Beth did identify that she could
assign resources from tasks with slack to those tasks on the critical path if
she had to fast-track the critical path tasks to finish on time. The increased
costs would be covered by the contingency reserve funds to support the effort
if necessary.

Beth reviewed the lessons learned from other projects again to make sure that
the project team discussed the risks from the other projects at the next team
project update meeting. Learning the lessons from the successes and failures of
other projects is one of Beth’s goals as the project manager. Beth sees no need to
repeat any earlier mistakes; those are risks that Beth has decided the team can
avoid.

SUMMARY
Risk is an uncertain event that, if it occurs, can jeopardize accomplishing the
project objective. Risk management involves identification, assessment, moni-
toring, and response to project risks to minimize the likelihood of occurrence
and/or potential impact of adverse events on the accomplishment of the proj-
ect objective. Risk identification includes determining which risks may
adversely affect the project objective and estimating what the potential impacts
of each risk might be if they occur. Assessing each risk involves determining
the likelihood that the risk event will occur and the degree of impact the event
will have on the project objective, and then prioritizing the risks. A risk
response plan is a defined set of actions to prevent or reduce the likelihood
of occurrence or the impact of a risk, or to implement if the risk event occurs.
Risk response planning involves developing an action plan to reduce the like-
lihood of occurrence or potential impact of each risk, establishing a trigger
point for when to implement the actions to address each risk, and assigning
responsibility to specific individuals for implementing each response plan.
During the project, it is important to regularly monitor and evaluate all risks
to determine if there are any changes to the likelihood of occurrence or the
potential impact of any of the risks; also, new risks may be identified that
were not considered to be risks earlier in the project. Project meetings are a

CRITICAL SUCCESS FACTORS

• Identify risks and their potential impacts before
the project starts.

• Involve the project team or experts in asses-
sing risks.

• Assign high priority to managing risks that
have a high likelihood of occurrence and a high
potential impact on the project outcome.

• Develop response plans for addressing high-
priority risks.
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good forum in which to review, update, and address risks and assess any
responses to risks.

QUESTIONS
1. Describe what needs to be done to manage risk on a project. When

should this be done? How can a risk assessment matrix help in this
process?

2. From your experience working on projects, list and categorize three risks.
Was the response plan for those projects adequate to mitigate these risks?
How would you respond to these risks now?

3. What risks for a project have the highest priority? Does the priority for a risk
change as the project progresses?

4. How does project risk change as a project progresses? What changes are
made to the risk assessment matrix as the changes occur?

INTERNET EXERCISES
For the website addresses of the organizations mentioned in these exercises, go to
“Internet Exercises” at the book’s companion website at www.cengagebrain.com.
It is suggested that you save this website in your “Favorites” list for easy access in
the future.
1. Search the Web for “project risk management” and describe at least three

sites that you find.
2. For exercises 2 through 5, visit the website for the Software Program

Managers Network (SPMN). Why was the SPMN established, and what is
its mission?

3. Click on the “16 Critical Software Practices” link. Briefly describe those 16
factors. Identify the factors that you think are relevant to all types of projects,
not just software projects.

4. Click on the “Lessons Learned” section. Explore several of the links. Explore
the links related to risk management and describe what you discover.

5. Click on the “Web Links” button. Explore and describe at least three of these
links.

CASE STUDY 1 A Not-for-Profit Medical Research Center
This case study is a continuation of the case study from Chapters 4 through 7.

CASE QUESTIONS
1. Identify at least four risks that could jeopardize the project.
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2. Create a risk assessment matrix including a response plan for each of the
risks.

GROUP ACTIVITY
Divide the course participants into the same groups as for the previous chapter’s
group activity and answer the questions listed above.

Congratulations on completing this case study! If you developed the work
breakdown structure, network diagram, schedule, bar chart, resource plan, and
budget table and graph manually using pencil and paper, it was probably tedious,
prone to errors, frustrating, and time consuming. Application software, such as
Microsoft Project, Word, and Excel, can automate many of these tasks and allow
you to use your time more effectively to analyze the project schedule and cost
performance and manage the project successfully.

CASE STUDY 2 The Wedding
This case study is a continuation of the case study from Chapters 4 through 7.

CASE QUESTIONS
1. Identify at least four risks that could jeopardize the wedding.
2. Create a risk assessment matrix including a response plan for each of the risks.

GROUP ACTIVITY
Divide the course participants into the same groups as for the previous chapter’s
group activity and answer the questions listed above.

Congratulations on completing this case study! If you developed the work
breakdown structure, network diagram, schedule, bar chart, resource plan, and
budget table and graph manually using pencil and paper, it was probably tedious,
prone to errors, frustrating, and time consuming. Application software, such as
Microsoft Project, Word, and Excel can automate many of these tasks and allow
you to use your time more effectively to analyze the project schedule and cost
performance and manage the project successfully.

CASE STUDY 3 Student Fund-Raising Project
In September at its initial meeting of the academic year, the Council of Fraterni-
ties and Sororities (CFS) at Mount Clement University decided to organize a
project to raise funds to help upgrade the pediatric intensive care unit at the
local hospital. The CFS consists of representatives from each of the 24 fraternities
and sororities. There were 15 representatives at the meeting.

Although the council members who were at the meeting expressed enthusiasm
for such an endeavor, they also raised some concerns, including:

• What kind of project should we do?
• When would be the best time of the year to do it?
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• Do we have a goal for how much money we should try to raise?
• How should we assign responsibilities to all the fraternities and sororities?
• What about the council members who are not at the meeting? What if they

do not support the idea?
• Are we going to need any money at the beginning to get things going and

pay for things like advertising and other necessities?
• Do we need any kind of approvals?

Hannah said, “This is getting complicated. There are a lot of questions and
unknowns.”

Marcus added, “What if we don’t raise a lot of money? That will be embarras-
sing, especially if we have to do a lot of work.”

Teresa responded, “Sure it may be a lot of work, but we have a lot of people in
our fraternities and sororities who we can get to help.”

Cathy said, “Maybe we should try to identify what the risks may be, then see if
we still think we can do it?”

Meghan said, “I’m not going to stand on corners with a can collecting
money.”

Wendy added, “Me either, but there are a lot of other things we can do to
raise money that could be fun for all the students.”

“Maybe even get the community to come, too. That will help us raise more
money than just from students,” added Sophie.

Suli spoke up, “I’m willing to chair a planning committee. Who else wants to
be on it? We’ll meet here tomorrow at 5:00. I’ll send an e-mail to the CFS mem-
bers who aren’t here, inviting them to come. We are going big time and are
going to raise a lot of money. Hey, there are risks in anything we do, but they’ll
work out. We have got to have a can-do attitude.”

CASE QUESTIONS
1. What would you recommend for the next possible steps?
2. Identify three potential projects to raise funds for the hospital pediatric

intensive care unit.
3. Select one of the three projects and identify four risks that could jeopardize

the success of the project.
4. Develop a response plan for how each of the four risks can be either avoided

or mitigated.

GROUP ACTIVITY
Divide the course participants into teams of three or four. Have them:

• Brainstorm a list of eight possible projects to raise funds for the hospital.
• Agree on one of the eight projects.
• For the selected project, identify six risks that could jeopardize the success of

the project.
• Develop a response plan for how each of the six risks can be either avoided

or mitigated.

Have each team select a spokesperson to present their responses to the entire
class.
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9
Closing the Project

Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®
Concepts in this chapter support the following Project Management Knowledge Areas of

®
Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK Guide):

Project Integration Management

Project Procurement Management

REAL WORLD PROJECT MANAGEMENT

Lessons Learned on the Proving Grounds

Proterra, a U.S. electric bus start-up from Greenville, South Carolina, has used the
lessons learned from successfully delivering three buses to the King County Metro
Transit, Seattle, Washington, to develop processes to accelerate the delivery of
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future bus orders. The Metro has been testing the functionality to determine if the
buses meet their requirements to serve the customers in the county’s public trans-
portation market. Following a successful test and adoption, Proterra has an option
to possibly supply an additional 200 buses over five years.

What did Proterra learn that would help reduce the delivery time from 12 months
on the first buses to about seven months on any additional buses? What did Proterra
do to deliver what was specified by the King County team?

Proterra was in position to listen to the customer. Bid and proposal manager for
Proterra, Ethan Carbaugh, had implemented a more formal project management pro-
cess that included overcommunication of the customer’s expectations to everyone
on the bus production team. “You can’t assume that just because something is in
the contract it will get done,” stated Carbaugh.

After being selected from a competitive bid to produce the buses, the Proterra
team invited representatives from King County to the Proterra headquarters for a
three-day technical review. A comparative analysis of the standard bus design to
the desired specifications was completed. A determination was made for how to cus-
tomize the standard design to meet the specs. Approximately 80 change requests
were included in the final design. Having a plan with all the changes included before
production began allowed the Proterra team to save time on product reviews and
change requests during production.

Project meetings and progress reports included discussions of the benefits to the
community and the agency. Such aspects as energy savings compared to hybrids
and fast charging were included in the education. According to Carbaugh, “Getting
more people involved helps secure buy in and makes them excited about the
technology.” A Proterra service technician provided answers to maintenance ques-
tions on site after the delivery of the first bus.

Carbaugh commented, “You have to find the right balance between accommodat-
ing the customer and managing your own time and resources.” Listening to the sta-
keholders and engaging them from the start has been a successful project planning
strategy for Proterra. Adding features such as a rear towing option were part of the
change management process.

If the team had not taken the time to listen to the stakeholders during the planning
phase, implementation of the changes during production would have been costly in the
form of time andmoney. “This process helps us avoid rework. It improves our cash flow
because we deliver projects on time, and it improves customer satisfaction.”

Proterra recorded and used their lessons learned to be in position to be efficient
and cost effective if they should receive any more orders for buses for the King
County Metro Transit. The project team has processes in place to be responsive due
to paying attention to the lessons learned.

Based on information from Anonymous. (2016). Proving grounds. PM Network, 30(4), 38–39; http://www
.proterra.com.
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Reinforce Your Learning

1. The fourth and final
phase of the project

is

the project.

After the project work is completed and all the deliverables are accepted by the cus-
tomer, the performing phase of the project is ended. The project then moves into the
fourth and final phase of the project life cycle—closing the project. This chapter dis-
cusses the various activities involved in the process of closing the project. You will
become familiar with

• Actions that should be taken when closing a project
• Conducting a postproject evaluation
• The importance of documenting lessons learned
• The need to organize and archive project documents
• Obtaining feedback from the customer about the project
• Early termination of projects

LEARNING
OUTCOMES

After studying this
chapter, the learner
should be able to:should be able to:

• Identify actions that
should be taken during
the process of closing a
project

• Conduct a postproject
evaluation

• Discuss the value and
use of lessons learned

• Explain the importance
of organizing and ar-
chiving project
documents

• Obtain customer feed-
back about the project

• Describe situations that
could result in early
project termination

Project Closing Actions
The fourth and final phase of the project life cycle is closing the project, as
shown in Figure 9.1. It starts after the project work has been completed and the
sponsor or customer has accepted the project deliverables. When a project team
or contractor completes a project for a customer, they must verify that all the
agreed-upon deliverables were, in fact, provided. Such deliverables might include
training or procedure manuals, drawings, flowcharts, equipment, a building, soft-
ware, brochures, a conference, reports, videos, or data. In some situations, this
might be a somewhat formal event in which an automated system satisfies a set
of acceptance criteria or passes tests that were stated in the contract. Other pro-
jects, such as a weekend of homecoming activities at a university, are completed
merely with the passage of time.

The process of closing the project involves various actions, including:

• Collecting and making final payments
• Recognizing and evaluating staff
• Conducting a postproject evaluation
• Documenting lessons learned
• Organizing and archiving project documents
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The activities associated with closing the project should be identified and
included in the project baseline plan—they should not be done merely as spon-
taneous afterthoughts.

FINAL PAYMENTS
An activity that must be performed during the closing phase is assuring that all
payments have been collected from the customer. Many contracts include a
progress payment clause, which states that the customer will make the final pay-
ment at the completion of the project. In some cases, the final payment is a high
percentage (for example, 25 percent) of the total project price. Likewise, it should
be verified that all payments have been made to any subcontractors, consultants,
vendors, or suppliers for any purchased materials or services. Once all payments
have been received and made, the project “books,” or accounting records, can be
closed, and a financial analysis of the project can be made in which final actual
costs are compared to the project baseline budget.

STAFF RECOGNITION AND EVALUATION
An important project closing action is staff recognition and evaluation. Success-
ful projects should end with some type of recognition and celebration. This can
range from an informal pizza party after work to a more formal event, with
speakers from the customer’s organization and awards or certificates of recogni-
tion for project participants.

FIGURE 9.1 Project Life Cycle
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During the closing phase of the project, the project manager should prepare a
written performance evaluation of each member of the project team that men-
tions how each has expanded her or his knowledge as a result of the project
assignment and identifies areas she or he needs to develop further. If a project
team member does not report directly to the project manager within the com-
pany’s organizational structure, the project manager should provide a copy of
the performance evaluation to the person’s immediate supervisor.

POSTPROJECT EVALUATION
Another significant activity during the closing phase is conducting postproject eval-
uation meetings within the project team or organization that performed the project.
The purpose of such meetings is to review and evaluate performance of the project
and to identify what can be done to improve performance on future projects.

There should be two types of meetings: individual meetings with team mem-
bers and a group meeting with the project team. They should be held as soon as
possible after the completion of the project, and they should be announced in
advance so that people can be prepared.

The project manager should have an individual meeting with each of the team
members. These meetings allow team members to give their personal impres-
sions of performance of the project and what can be done better on future pro-
jects. Such individual meetings allow people to speak openly, without the
constraints of a group meeting. For example, they can mention any problems
in working relationships with other team members. Of course, the project man-
ager must assure team members that any such disclosures will be kept confiden-
tial. Once the individual meetings with team members are complete, the project
manager can identify common issues brought up in those meetings. With this
information, the project manager can then develop an agenda for a group meet-
ing with the entire project team.

At the group meeting with the project team, the project manager should lead a
discussion of what happened during performance of the project and solicit spe-
cific recommendations for improvement. A sample agenda for such a postproject
evaluation team meeting is shown in Figure 9.2.

Following are some topics that might be discussed under each of the agenda
items:

1.Technical performance. How did the final scope of the work compare to the
scope of the work at the start of the project? Were there many changes to the
work scope? Were the changes handled properly in terms of documentation,
approvals, and communication? What impact did the changes have on proj-
ect budget and schedule? Was the work scope totally completed? Were the
project work and deliverables completed in a quality manner, and did they
meet the expectations of the customer?

2.Budget performance. How did the final project actual costs compare with the
original project baseline budget and with the final project budget, which
included any changes in project scope? If there was a fixed-price contract,
was it profitable, or did the project organization lose money? If there was a
cost-reimbursement contract, was the project completed within the custo-
mer’s budget? Were there any particular work packages that overran or
underran their budgets by more than 10 percent? If so, why? What were the
causes of any cost overruns? Were the estimated activity costs realistic?
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3. Schedule performance. How did the actual project schedule compare with the
original schedule? If the project was late, what were the causes? How was
performance on the schedule associated with each work package? Were the
estimated activity durations realistic?

4.Project planning and control. Was the project planned in sufficient detail?
Were the plans updated in a timely manner to incorporate changes? Was
actual performance compared with planned performance on a regular basis?
Were data on actual performance accurate and collected in a timely manner?
Was the planning and control system used on a regular basis by the project
team? Was it used for decision making?

5.Risk management. Was the project outcome impacted by the occurrence of
any unexpected events? If so, were they identified in the risk plan? Were the
high-probability and high-impact risks adequately identified at the beginning
of the project? Were there any risks that should have been, but were not,
identified at the beginning of the project? What risks were identified during
the project that were not identified at the beginning, and why were they not
identified at the beginning? For identified risks that occurred, were the
response plans adequate? Were there unexpected events that occurred for
which there were no response plans?

FIGURE 9.2 Postproject Evaluation Team Meeting Agenda

POSTPROJECT EVALUATION
Team Meeting

A genda

1. Technical performance
  • Work scope

• Quality
• Managing changes

4. Project planning and control

5. Risk management

7. Stakeholder engagement

11. Lessons learned

12. Recommendations for future projects

10.  Problem identification and resolution

9. Communications

8. Team relationships

6. Customer relationships

3. Schedule performance

2. Budget performance
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6.Customer relationships. Was every effort made to make the customer a
participant in the success of the project? Was the customer asked on a regu-
lar basis about the level of satisfaction with the performance and progress of
the project? Were there regularly scheduled face-to-face meetings with the
customer? Was the customer informed of potential problems in a timely
manner and asked to participate in the problem-solving process?

7. Stakeholder engagement. Were all key stakeholders identified early? Were the
roles and expectations of each stakeholder clear and unambiguous? Were
good working relationships developed with each stakeholder? Was there reg-
ular communication with all stakeholders? Were stakeholder input, involve-
ment, and discussions welcome? Were stakeholders’ concerns addressed
early, positively, and in a timely manner?

8.Team relationships. Did the team participate in planning the project? Was
there a “team” feeling and a commitment to the success of the project? Were
there any conditions that impeded teamwork?

9.Communications. Was the team kept informed of the project status and
potential problems in a timely manner? Was the project environment con-
ducive to open, honest, and timely communications? Were project meetings
productive? Were written communications within the team and with the
customer sufficient, insufficient, or overburdening?

10. Problem identification and resolution. Were mechanisms in place for team
members to identify potential problems early? Did appropriate team mem-
bers participate in problem-solving? Was problem-solving done in a thor-
ough, rational manner?

11. Lessons learned. What worked and what did not? What particular things
were done well on the project that helped the project and should be done on
other projects? What things were done that hindered the project and should
be eliminated or changed on future projects? If there would be an opportu-
nity to start over and do this project again, what should be done differently?

12. Recommendations. Based on the team’s discussion and evaluation of the
above items, what specific recommendations can be made to help improve
performance on future projects?

After the evaluation meetings, the project manager should prepare a written
report of project performance including lessons learned and recommendations. Proj-
ect organizations must be proactive and timely in communicating such postproject
reports, excluding any confidential information, to key people in the project organi-
zation and ensure that the reports are taken into consideration by project managers
and teams on future projects.

LESSONS LEARNED
The purpose of identifying and documenting lessons learned is to capitalize on
the knowledge and experience gained on the project to improve performance on
future projects. The project organization should establish a knowledge base sys-
tem that includes an easily accessible repository that encourages project man-
agers and teams to retrieve lessons learned and information from previous
projects. The system should organize information so that it is easily retrievable
by category or subject of lesson learned or by key words.

The project team should not wait until the end of the project to capture and
document lessons learned; it should be done on an ongoing basis throughout the
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planning and performing phases of the project. This can also help to improve
performance during the remainder of performing the project. A system should
be established to capture these learning moments and to maintain a list of les-
sons learned during performance of the project. With such a system, some items
will not be forgotten. Otherwise, if the project was for a long duration—for
example, several years—some key people involved in situations that might have
provided good lessons learned early in the project may no longer be associated
with the project when the project moves into the closing phase, and therefore
might not be available to share their experience.

Information regarding lessons learned and associated recommendations from
internal postproject evaluation meetings and from feedback from the customer
or sponsor should also be incorporated into the organization’s lessons learned
knowledge base.

An important consideration regarding lessons learned is to ensure that they
are documented, communicated, and used by project managers and teams on
future projects. One way to do this might be to require it to be an agenda item
at the initial kickoff meeting for a new project. Lessons learned can also be a
good topic for any internal project management training that is conducted by
the project organization.

ARCHIVE PROJECT DOCUMENTS
During project closing, the project team or contractor should ensure that copies
of appropriate project documentation are properly organized, filed, and archived
so that they can be readily retrieved for future use. For example, the contractor
may want to use some of the actual cost and schedule information from a com-
pleted project to help develop the schedule and estimated costs for a proposed
project. Or, if the project involved, say, staging a community festival, the project
team should organize all its documentation—including suggestions for improv-
ing aspects of the festival—for use by the project team that will plan and orga-
nize the festival the following year.

Some organizations have a standard checklist or index of items to ensure all
important project documents and records are retained, including technical,
financial, approvals, contracts, reports, and so forth. Most documents can proba-
bly be saved in electronic format, but in some cases hard copies may be required.
For safety and security purposes, it is also a good practice to retain a backup
copy of all documents in a separate archive.

As part of, or in addition to, the documents in the archive, it can be valuable
to create a database of common data elements from past projects to analyze and
determine if there are trends or correlations that could be helpful in bidding,
planning, and/or performing future projects. Such analyses might show a ten-
dency to underestimate costs for certain types of activities or materials, for exam-
ple, or underestimate durations for certain categories of activities.

Customer Feedback
Just as important as having the internal postproject meetings within the project
organization is having a postproject evaluation meeting with the customer or
sponsor. The purposes of this meeting should be to determine whether the proj-
ect provided the customer with the expected benefits, assess the level of customer
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satisfaction, and obtain any feedback that would be helpful in future business
relationships with this customer or with other customers. Meeting participants
should include the project manager, key project team members, and key repre-
sentatives of the customer’s organization who were involved with the project.
The project manager should schedule the meeting for a time when the customer
is in a position to really determine whether the project met expectations and
achieved the anticipated benefits. In the case of a project to develop an eight-
page color brochure for a customer, a meeting can be held shortly after the
final printed brochure is given to the customer, because the customer will know
immediately whether the brochure met expectations. However, in the case of a
project that supplied a customer with a specialized automated assembly machine
expected to reduce the product defect rate from 10 percent to 2 percent, it could
be several months after the machine is installed before the customer can verify
whether the defect rate was reduced. This time may be needed for the operators
to learn how to operate the equipment properly or for the company to verify a
reduction in returned merchandise. If a project to develop a new product had an
objective to achieve a sales volume of 2,000,000 units within 12 months after the
launch of the new product, the sponsor may not know whether the project of
developing and launching the new product achieved its expected benefit until
12 months after the product was launched.

Ideally, the contractor or project team should sit down with the customer or
sponsor and ask open-ended questions, and then listen with an open mind. This
provides an opportunity for customers not only to express their level of satisfaction
but also to provide detailed comments about the parts of the project with which they
were satisfied or dissatisfied. These comments will not come as a surprise if the proj-
ect manager has been continually monitoring the level of customer satisfaction
throughout the project and communicating regularly with the customer.

If the customer provides comments that are critical of the contractor’s or proj-
ect team’s performance, the project manager or team should not attempt to argue
or debate with the customer. Doing so may inhibit the customer from honestly
expressing their true feelings during the rest of the meeting; and some valuable
feedback may be lost. On the other hand, if the customer is satisfied with the proj-
ect, the contractor or project team is presented with several opportunities.

First, the contractor should ask the customer about any other projects the con-
tractor could do—perhaps without going through a competitive RFP (request for
proposal) process. If the customer is satisfied with a brochure, for instance, the
contractor should ask if any other brochures, annual reports, or marketing materi-
als are needed. Likewise, if the customer is satisfied with an automated assembly
machine, the contractor should ask whether other parts of the manufacturing pro-
cess need to be studied for additional productivity improvements.

Second, the contractor should ask permission to use the customer as a refer-
ence with potential customers. The contractor may even want to feature the cus-
tomer in a brochure or on a website, maybe with a picture and a quote or a video
stating how satisfied the customer was with the contractor’s performance.
Another way to capitalize on the success of a project is for the contractor to
write a news article about the project in collaboration with the customer and
issue it as a press release to the appropriate news media.

Another method of getting feedback from the customer regarding satisfaction
with the results of the project is through a postproject customer evaluation sur-
vey, as shown in Figure 9.3. The project manager provides this survey form to
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FIGURE 9.3 Postproject Customer Evaluation Survey

Degree of  Satisf ac tion

Low High
1. Completeness of Work Scope 1 2 3 4 5 6 7 8 9 10

Comments

2. Quality of Work 1 2 3 4 5 6 7 8 9 10

Comments

3. Schedule Performance 1 2 3 4 5 6 7 8 9 10

Comments

4. Budget Performance 1 2 3 4 5 6 7 8 9 10

Comments

5. Communications 1 2 3 4 5 6 7 8 9 10

Comments

6. Customer Relations 1 2 3 4 5 6 7 8 9 10

Comments

7. Overall Performance 1 2 3 4 5 6 7 8 9 10
Comments

P ostproj ec t Customer E v aluation Surv ey

Please complete this brief survey to help us evaluate and improve our project management performance. 
If more space is needed for responses, please attach additional pages.

Project Title:

What benefi ts did you _____ actually realize or _____ anticipate as a result of this project?

A. Quantitative Benefits

B. Qualitative Benefits

Suggestions on how we can improve our performance on future projects:

Name:          Date:Name:          Date:
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the sponsor or customer and, possibly, other project stakeholders to complete
and return. For large projects, several individuals in the customer’s organization
may contribute to formulating the responses. After receiving the completed eval-
uation survey back from the customer, the project manager may then want to
schedule a follow-up meeting with the customer to obtain more detailed feed-
back. Having a system to organize and retain such customer evaluation and
feedback information could be very valuable if the contractor or project organi-
zation might develop proposals for other projects for the same customer in the
future.

When there are multiple customers or end users of the results of a project, it
may be difficult to get feedback from them. For example, after a volunteer group
organizes a week-long community festival, how does it get feedback from the
people who attended about their level of satisfaction and their suggestions for
improving next year’s event? Or consider a project in which a new software
product was developed. The immediate sponsor is the company’s product man-
ager, but the true end customers are the people who eventually purchase the soft-
ware. The product manager may be satisfied with the resultant product, but how
does the project team determine whether the end users are satisfied? In both of
these cases—the community festival and the new software product—the project
team may use some type of survey or focus group to obtain feedback from the
end users.

Early Project Termination
There may be circumstances that require a project to be terminated before it is
completed. For example, suppose a company is working on a research and devel-
opment project with an advanced material that has certain properties at
extremely low temperatures. After some development work and testing, it is
determined that further development of the material could cost much more and
take far longer than originally thought. If the company determines that the prob-
ability is low that further expenditures on the project will yield a successful out-
come, then the project will be stopped, even though the company may have
several million dollars invested in it. Another circumstance that can cause a proj-
ect to be terminated early is a change in a company’s financial situation, such as
if a company’s revenues or sales are shrinking, or if the company is acquired by
another company.

Projects also can be terminated by the sponsor or customer because of dissat-
isfaction. For example, if the buyers of a house are not satisfied with the quality
of the contractor’s work or are frustrated with schedule delays, they may termi-
nate the agreement with the contractor and hire another contractor to finish the
project. Similarly, if the government is funding the design and production of new
military aircraft and project costs begin to significantly overrun the budget, the
government may terminate the contract.

Having a project terminated early by a customer that is not satisfied can really
hurt a contractor’s business. The contractor may incur a financial loss because of
early termination and may have to lay off some of the employees who were
working on the project. More important, the contractor’s reputation may be
damaged. There will likely be no future business from a customer who was not
satisfied, and a tarnished reputation could make it difficult for the contractor to
obtain business from other customers. One way to avoid early termination of a
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project due to customer dissatisfaction is to monitor the level of customer satis-
faction continually throughout the project and take corrective action at the first
hint of any dissatisfaction.

REAL WORLD PROJECT MANAGEMENT

Learning from the Atomic Age

Incidents at the tsunami-damaged Fukushima Daiichi power plant in Japan, Three
Mile Island in the United States, and Chernobyl in the former Soviet Union have
had an effect on stakeholders, including nuclear-facility project teams, worldwide.
These events have been credited with the downturn in the number of projects in the
1970s and the closure of Japanese facilities immediately following the tsunami-
influenced meltdown. Together, these terminated projects have left a significant gap
in the talent pool for nuclear-experienced workers; many project managers and team
members were forced to seek employment in other industries.

The volume of operation of nuclear power generation has recently changed.
Some of the closed Japanese facilities have reopened and 15 countries are con-
structing 67 new reactors. Public acceptance is rising through education and public
consultation. In addition to other causes, changes in regulations have decreased the
construction rate of fossil fuel-fired facilities for power generation and have
increased the number of nuclear projects being completed. The projected power pro-
duction for 2040 is 624 gigawatts to be generated by nuclear facilities, nearly twice
the amount generated in 2015.

The recent growth in the volume of nuclear projects has created a demand for tal-
ent to staff the project teams for construction and for operation, catalyzed a need to
provide leadership for the projects, and mandated determination of best practices for
the industry. Examination of completed nuclear power projects has informed the
processes and procedures project teams face related to regulation, licensure, per-
mits, stakeholder communication, safety protocols, and risk assessments.

The postproject evaluations have informed current project teams about the quali-
fications necessary to successfully lead and complete these large, complex projects,
have revealed dynamic insights into project operations, and highlighted the need for
standardization of processes.

One finding from the evaluations was the variability of the vocational and profes-
sional qualifications and work practices for team members from different countries.
A recommendation for successful project management was to have stringent safety
standards and education for new technologies and processes to get everyone on the
same page and have common understanding of the requirements. Greg Kaser,
senior project manager, World Nuclear Association, London, England, noted, “If
you’ve got someone who’s been qualified in the Czech Republic working in France,
or someone from Poland working in Finland … you want to make sure skilled work-
ers are properly certified for the work.”

Another finding was adherence to of the strict regulatory requirements for the
industry. Often multiple levels of government have regulations that must be fol-
lowed. Projects that did not cleave to the evolving regulations and the requisite
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licensures were doomed to delays. Andrew R. Cato, III, PMP, construction compli-
ance supervisor at Southern Nuclear Operating Co., observed, “One of the risks of
having a combined operating and construction license is that you have to build
things exactly the way you say you’re going to build them. Any time you deviate
from your design, you have to go back to the regulator for a licensing change, and
that can add six months to a year to your schedule.”

A third outcome of the evaluation was recommendations for standardization of
design decisions and reduction of design tweaking, which can add significant time
delays to the project, and the building of multiple reactors at the same time. Cato
commented about building two reactors at the same time, “We’re able to take les-
sons learned from one unit and input them into its sister unit. Earned value of the
twin unit is always much lower.” The use of modular components to construct the
reactors has helped control manufacturing risks. The large prefabricated sections
are designed and constructed at an off-site location. Kaser, World Nuclear Associa-
tion, stated, “Japanese and U.S. manufacturers have redesigned reactors to have a
certain number of modules that can be assembled in a factory setting rather
than outdoors. That provides better control of your processes, but it’s been chal-
lenging at first because with the first four or five reactors you’re learning as you go
along.”

Jerry D. Lainhart, PMP, turnover manager, Haiyang AP1000, Westinghouse Elec-
tric Co., Haiyang, China, said, “As nuclear construction projects increase, so, too,
will the need for project managers who are well-trained, formally qualified and suffi-
ciently experienced to lead this type of large, complex project successfully.” The pro-
blems found in the evaluations of the projects could multiply through the growing
number of projects to construct nuclear facilities. Careful attention to lessons learned
from prior projects might have saved them costly delays.

Based on information from Alderton, M. (2016). The next atomic age. PM Network, 30(2), 39–43.

CRITICAL SUCCESS FACTORS

• Recognize the project team and celebrate
accomplishments throughout the project.

• Regularly ask the customer about the level of
satisfaction with the performance and pro-
gress of the project and take corrective action
at the first hint that the customer is not
satisfied.

• After the conclusion of a project, the project
performance should be evaluated to learn
what could be improved if a similar project
were to be done in the future. Feedback should
be obtained from the customer and the project
team.

• Capture and document lessons learned
throughout the performance of the project.

• Establish a knowledge base of lessons learned
and ensure that they are communicated and
used on future projects.

• Organize and archive project documentation
and analyze key data that could be helpful in
bidding, planning, or performing future
projects.

• Retain customer evaluation and feedback
information that could be valuable in devel-
oping proposals for other projects for the same
customer in the future.
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SUMMARY
After the project work is completed and all the deliverables are accepted by the cus-
tomer, the performing phase of the project is ended. The project then moves into
the fourth and final phase of the project life cycle—closing the project. The process
of closing the project involves various actions, including collecting and making final
payments, recognizing and evaluating staff, conducting a postproject evaluation,
documenting lessons learned, and organizing and archiving project documents.

An important project closing action is staff recognition and evaluation. Suc-
cessful projects should end with some type of recognition and celebration. Dur-
ing the closing phase of the project, the project manager should prepare a written
performance evaluation of each member of the project team.

Another significant activity during the closing phase is conducting postproject
evaluation meetings within the project team or organization that performed the
project. The purpose of such meetings is to review and evaluate performance of
the project and to identify what can be done to improve performance on future
projects. There should be two types of meetings: individual meetings with team
members and a group meeting with the project team. Project organizations must
be proactive and timely in communicating such postproject reports to key people
in the project organization and ensure that the reports are taken into consider-
ation by project managers and teams on future projects.

The purpose of identifying and documenting lessons learned is to capitalize on
the knowledge and experience gained on the project to improve performance on
future projects. The project organization should establish a knowledge base system
that includes an easily accessible repository that encourages project managers and
teams to retrieve lessons learned and information from previous projects.

During project closing, the project team or contractor should ensure that cop-
ies of appropriate project documentation are properly organized, filed, and
archived so that they can be readily retrieved for future use.

A postproject evaluation meeting should be held with the customer or sponsor to
determine whether the project provided the customer with the expected benefits,
assess the level of customer satisfaction, and obtain any feedback that would be
helpful in future business relationships with this customer or with other customers.
Another method of getting feedback from the customer regarding satisfaction with
the results of the project is through a postproject customer evaluation survey.

Projects may be terminated before completion for various reasons. They may be
terminated by the customer because of dissatisfaction. This can result in a finan-
cial loss and damage the reputation of the contractor or organization performing
the project. One way to avoid early termination due to customer dissatisfaction is
to monitor the level of customer satisfaction continually throughout the project
and take corrective action at the first hint that the customer is not satisfied.

QUESTIONS
1. Discuss what needs to be done as part of closing a project. Why are these

activities important?
2. Discuss the internal postproject evaluation process and the two types of

meetings involved.
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3. List several questions that you would ask during a postproject evaluation
and describe changes that you would make in your next project to improve
based upon possible responses to the questions.

4. What are some ways you can obtain feedback from a customer after a
project has been completed? How would you use this information?

5. Why are some projects terminated before they are completed? When would
it be wise to do so?

6. List several lessons learned from a project in which you were a project team
member or project manager. How will these lessons learned inform your
future projects?

INTERNET EXERCISES
For the website addresses of the organizations mentioned in these exercises, go to
“Internet Exercises” at the book’s companion website at www.cengagebrain.com.
It is suggested that you save this website in your “Favorites” list for easy access in
the future.
1. Search the Web for a project that was completed successfully. Write a three-

page summary of the project, including the critical factors that made this
project a success. Search the Web for a project that was not completed
successfully. Write a three-page summary of the project, including the
reasons why you think this project failed.

2. Search the Web for “project lessons learned.” Record how lessons learned
were used to inform projects. How does this compare to what was discussed
in this chapter?

3. Search the Web for “postproject evaluations.” Try to find a write-up of a
project that was completed. Evaluate the strengths and weaknesses of the
postproject review.

4. Search the Web for “project management standards.” Provide a list of the
standards that you find. Describe three that you feel are the most important.

5. Search the Web and your library for project management journals. Provide
a list of these journals and some of their recent articles. If possible, request a
free sample from one or more of these journals.

CASE STUDY 1 Factory Expansion Project
Jacob Clemson is the owner of Digitsig, Inc., a growing Canadian electronics
company. The company has been receiving orders from customers worldwide,
and sales have been expanding rapidly. The factory is now working three shifts
and is at capacity. Jacob had to lease additional space in a building several miles
away. He knows he must expand his factory to keep up with growing demand, to
increase efficiency, and to reduce the costs associated with trucking materials and
product back and forth between his factory and the building he is leasing. The
cost of the lease was very high because there just was not much good available
space in the area and Jacob was desperate to get additional space right away, or
he would not be able to keep up with demand and customers would go to his
competitors.
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Jacob met Andy Gibson, part-owner of AG Contractors, at a recent business
networking event. He told Andy about his expansion needs. Andy said, “We can
do that for you, Mr. Clemson. We’ve done many similar projects. As you may
know, business is booming in the region, and getting a contractor won’t be
easy. But it could be lucky we met because we are just finishing up another proj-
ect and could probably get working on yours if we can get an agreement soon.
I’ve got four other proposals pending, and if they come in, we won’t be able to
handle any other projects. And like I said, I understand all the other contractors
are just as busy. It sounds like you really need to start on this factory expansion
right away, and I think we can help you out.”

Jacob became worried that he might not be able to get another contractor, and
he did not want to waste any more time. So he signed a contract with AG Con-
tractors, for what he thought was a reasonable price, to design and build the
expansion to his factory. The expansion space would be used primarily for
inventory storage of incoming materials and finished goods. He agreed to a
bonus clause in the contract to pay AG Contractors a 10 percent bonus if it com-
pleted the building in 12 months rather than the 15 months Andy told him it
would normally take.

It is now 14 months later. Andy Gibson and Gerri Penk, a recently hired proj-
ect manager for AG Contractors, walked into Jacob Clemson’s office. The recep-
tionist asked, “May I help you?”

Andy asked, “Is Jacob in?”
“Yes, he is. Do you have an appointment?” responded the receptionist. Andy

hurried by the receptionist, saying, “I don’t need one. This will only take a
minute.” A surprised Gerri followed after him. He knocked on Mr. Clemson’s
door once, opened it, and walked in without waiting for a response.

Astonished, Jacob Clemson looked up and said, “I’m right in the middle of
this important.…”

Andy interrupted. “This will only take a minute. I just wanted to say that we
got your factory expansion project completed on time and within budget. We
finished in 12 months, just like I knew we, I mean, like I hoped we would.
I had to kick butt with some of our subcontractors, but that’s the way it goes
in this business. Sometimes you’ve got to be an SOB to get the job done. I’m
sure you’re the same way, Jacob, or you wouldn’t be where you’re at.”

Jacob Clemson spoke up. “Well, there were some problems.…”
But Andy interrupted again. “In a big project like this, there are always pro-

blems, and some people’s feathers get ruffled. But that always happens. Don’t be
concerned about that. In the end, it all worked out. I thought maybe we could go
to lunch to celebrate, but we have another meeting across town. Give me a call
sometime, and maybe we can get together and see if I can help you with any
other projects you might have.” Andy then turned and quickly left Jacob’s office,
walking right past Gerri, who ran to catch up with him.

After they left, Jacob was somewhat stunned and became furious. He thought
to himself, “Another project? Over my dead body. An SOB? What kind of person
does he think I am? Getting the project done on time and within budget—does
he think that is all that it’s about? This project was a nightmare. It finished up
costing about 50 percent more than AG’s original price because of all the
changes they came back with. They never asked, never listened, never told me
what was going on, and never returned my phone calls. What a bunch of jerks!
I’ll never do business with them again.”
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As Andy and Gerri walked to Andy’s car, he told Gerri, “There you go,
another satisfied AG customer. And a pretty naive one too,” Andy chuckled.
“I knew we could get the project done in 12 months. But I knew he was desper-
ate, and I told him it would take 15 months, and then got him to agree to a
bonus payment if we got it done in 12 months.”

Gerri asked, “Andy, isn’t that unethical?”
“Hey, business is booming for Digitsig; they have plenty of money. Besides, it’s

his problem for waiting so long before deciding on doing the expansion anyway.
He was lucky we helped him out of a bind. But I’ve got to tell you, Gerri, I won-
dered why he was building all that warehouse space for inventory when most
other businesses are going to just-in-time deliveries. But I wasn’t about to tell
him that. It’s amazing he’s in business at all. Oh, well, you’ll find out it’s a dog-
eat-dog world out there, Gerri.”

Gerri responded, “Andy, I got a sense that maybe Mr. Clemson wasn’t totally
satisfied. I mean he really didn’t say he was.”

“He didn’t say he wasn’t either,” snapped Andy. “Besides, he never seemed
interested in the project, he never asked to have any meetings, and when I tried
to schedule a meeting, he was too busy. And then his payments were always late—
like he was anal or something. Believe me, he’s tickled with what AG did. He was
desperate to get the project done, and we did it for him—on time and within bud-
get. And made a bunch of money on the project. So we both came out winners.”

“In fact, I’ll use old Jacob as a reference with the new customer we’ll be meet-
ing this afternoon to review their RFP. Customers always ask for references from
previous projects, but quite frankly, they hardly ever call them.”

“Hey, Gerri, you’ll learn that you’ve got to focus on the next customer and not
worry about the old ones. It works, believe me, or I wouldn’t be driving this
Porsche. Maybe they didn’t teach you that in MBA school, Gerri, but I learned
from the school of hard knocks when I took this business over from my father.
He was well liked in the community, and I’m just following in his footsteps.”

CASE QUESTIONS
1. What should Andy Gibson have done differently in his meeting with Jacob

Clemson in Jacob’s office?
2. What are some things Andy could have done differently in his initial contact

with Jacob and during the project?
3. What are some things Jacob could have done differently from the time he

met Andy Gibson initially and during the project?
4. What should Gerri do?

GROUP ACTIVITY
Divide the course participants into groups of three or four to develop responses
to the case questions. Each group must choose a spokesperson to present its
responses to the entire class.

CASE STUDY 2 Market Research Report Project
Meghan has been a project manager for more than 10 years for Effective Market
Research. The president of the company, Allison, is very pleased with Meghan’s
careful attention to detail on every project. The portfolio of projects for Effective
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Market Research has more than tripled since Meghan was hired as the project
manager.

Meghan’s project team is composed of eight members, each with a specialty
for market research. In addition to doing excellent market research, the team’s
customer comments on the project evaluations usually have included a statement
specifically related to how well informed they were during the course of the proj-
ect. Meghan is very careful about the communication plan for each project. She
gathers information from the client and makes sure the client is satisfied with the
project at each project update meeting.

Christine, a director for the Upper Region Workforce Development Group,
was at a meeting and saw a copy of one of the reports for market research com-
pleted by Meghan’s team. Funding was available for Christine to contract with a
group to do market research in her region. Several proposals that Christine
wanted to write to get funding for workforce development required the same
type of information that was in the market research report.

Christine contacted the sales department for Effective Market Research to
inquire about purchasing a market research report for her region. The sales
department confirmed a face-to-face meeting time for Allison and Meghan to
meet with Christine to discuss the project requirements.

At the meeting, Christine described her information needs. Meghan listened
carefully and crafted a list of project deliverables. At the conclusion of the meet-
ing, Allison and Meghan developed a project proposal and sent the document to
Christine for her review and authorization. The Effective Market Research
finance team worked with the Upper Region Workforce Development Group
finance group to secure a fixed-price contract for the work.

Meghan and her team attended the first meeting with Christine and
Christine’s new project manager, Sarah. At the meeting, Christine stated, “My
duties at Upper Region have increased, and I am putting Sarah in charge of the
market research project. Sarah is the contact person for you and should receive
all the communications. I just don’t have time to deal with this project now.”
Meghan updated the communication plan to have all communications with
Sarah for the remaining scheduled project time.

Three weeks before the final report was due, Meghan sent a copy of the
draft report to Sarah to review. Three days later, Meghan received a note that
said, “Meghan, the report looks great! Christine and I talked about having a
few more of the pictures from the region that you took included in the report
and having a short two-page summary document that we could share with the
region commissioners and local supervisors. I think that is all that they will
review.”

Meghan updated the project schedule and set a meeting with Sam, the graphic
specialist on the team, for the next day. “Sam, I received feedback from Upper
Region to include more of the images into the report. What do you think is
best?” The two-page summary was already being completed as one of the project
deliverables. It was not part of the three-week prior review documents.

“In the file, there are seven graphics that we haven’t used in the report. We
can include them as a collage on the cover and put each one on the page that
shows the data for the type of work being performed in the image. The report is
being distributed electronically according to the project communication plan, so
the additional graphics will not raise the production costs,” suggested Sam.
Meghan and Sam agreed on the technique.

Chapter 9 Closing the Project 321

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



Meghan sent Sarah the two-page summary and the new report for the final
approval. Sarah confirmed that all was good to go. The final report was sent to
Sarah for distribution within the Upper Region Workforce Development Group
more than a week before the due date. The finance team for Effective Market
Research sent the final invoice for the last 25 percent of the project costs.
Meghan sent the project evaluation form to Sarah and met with her project team
members.

Two days later, Meghan received the following e-mail, “Meghan, I did not
approve this report, and it cannot be distributed. I see all kinds of problems in
the report that must be corrected before the report is OK.” The e-mail was from
Christine.

Meghan was very careful to follow the directions of Christine and had
approval from Sarah for the final report. Meghan sent a note, “Christine, Please
let me know the problems that are in the report so that we can make
corrections.” Meghan was a bit concerned that Christine had responded in such
a manner when the communication from Sarah had suggested that Christine had
approved the report. Sarah was supposed to be Meghan’s contact.

CASE QUESTIONS
1. Did Meghan’s team satisfy the customer? Why or why not?
2. How should Meghan respond to the comments from Christine after Sarah

had given feedback and approval for the final report?
3. The project team had gone through the steps of closing this project. They

have one week of slack in the schedule before they would be causing another
project to be delayed. What should Meghan do with her team?

4. What should Meghan have done differently in the project?

GROUP ACTIVITY
Divide the course participants into groups of three or four to develop responses
to the case questions. Each group must choose a spokesperson to present its
responses to the entire class.
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3
People: The Key to
Project Success

Concepts in the chapters in this part of the book support the following Project Management
Knowledge Areas of A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK Guide):

Project Integration Management (Chapters 10, 12, and 13)

Project Resource Management (Chapters 10, 11, 12, and 13)

Project Communications Management (Chapter 12)

Project Stakeholder Management (Chapters 10 and 12)

The chapters in Part 3 focus on the importance of the people involved in a project. It is the
people, not the procedures and techniques, who are critical to accomplishing the project
objective. Procedures and techniques are merely tools that help people do their jobs.

The project manager provides leadership to the project team—leadership in planning, orga-
nizing, monitoring, and controlling the work effort to accomplish the project objective. The ulti-
mate responsibility of the project manager is to make sure that the customer is satisfied that the
work scope is completed in a quality manner, within budget, and on time. The project manager
must possess the skills needed to inspire the project team to succeed and to win the confidence
of the customer.

The project team is a group of individuals working interdependently to accomplish the project
objective. Teamwork is the cooperative effort by members of the project team to accomplish this
common goal. The effectiveness of the project team can make the difference between project
success and project failure. Although plans and project management techniques are necessary,
it is the people—the project manager and the project team—who are the key to project
success.

To ensure the success of projects, various structures are used to organize people to work on
projects. Regardless of how the project team is organized, though, communication between the
project team and the customer and other stakeholders, within the project team, and between the
project team and its upper management is critical to success.
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Chapter 10
The Project Manager
Discusses the responsibilities of the project manager, the skills needed to manage
projects successfully, how to develop project manager competence, and managing
changes.

Chapter 11
The Project Team
Covers the formation and development of teams, characteristics of effective project
teams and effective team members, team building, valuing team diversity, ethical
behavior, conflict resolution, problem solving, and time management.

Chapter 12
Project Communication and Documentation
Discusses the importance of effective verbal and written communication, effective
listening, project meetings, presentations and reports, tracking changes to project
documents, as well as a project communication plan and collaborative communication.

Chapter 13
Project Management Organizational Structures
Explains the various configurations in which people can be organized to work on
projects.
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10
The Project Manager

Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®
Concepts in this chapter support the following Project Management Knowledge Areas of

®
Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK Guide):

Project Integration Management

Project Resource Management

Project Stakeholder Management

Project Manager
Responsibilities
Planning
Organizing
Monitoring and
Controlling

Project Manager Skills
Leadership Ability
Ability to Develop
People

Communication Skills
Interpersonal Skills
Ability to Handle Stress
Problem-Solving Skills
Negotiating Skills
Time Management
Skills

Developing Project
Manager
Competence

Delegation

Managing Changes

Summary

Questions

Internet Exercises

Case Study 1
Codeword
Case Questions
Group Activity

Case Study 2 ICS, Inc.
Case Questions
Group Activity
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REAL WORLD PROJECT MANAGEMENT

The Many Hats of Library Technical
Service Managers

If one entered a library prior to the early 1990s and wanted to find a book or an arti-
cle, the first place to go was the card catalog, a large filing cabinet with small
drawers that held at least one card for every item in the library’s collections. Typi-
cally, items would have three cards in the card catalog, one each by author, title,
and subject. A transition to computer-based systems occurred as early as the 1980s.
Many libraries were the first places to have Internet access and created online card
catalogs that could be searched and linked to materials. Information could be found
and accessed without entering the physical library. These changes were among the
forefront of the technological innovations in library technical services. As time has
passed, the volume of digital collections has increased.

The face of the library is usually the person behind the counter who helps a bor-
rower check out a book or to find resources in the library. The technical service man-
ager role was traditionally hidden from the view of the patron. Now, technical
service managers in libraries manage institutional repositories, discovery layers, cat-
alogs, e-resources, record keeping, budgets, electronic resource management sys-
tems, education programs, journals and journal subscriptions, interlibrary loans, life
cycles of materials, proposal and requests for proposals preparations, staff, rare
books, shelf space, donors, and, at times, patrons.

In June 2015, the Technical Services Managers in Academic Libraries Interest
Group met during the American Library Association Annual Conference in San Fran-
cisco, California, USA, to discuss the changing duties and responsibilities of techni-
cal service managers and their staff members. Most prominent in their discussions
were the project management skills of technical service managers, their increased
need for project management training, and the necessity of adoption of project man-
agement information systems by technical service managers and their staff.

The types of projects the technical services managers most frequently undertake
were retrospective conversion of government document collections, planning and
preparing requests for proposals for next-generation library management systems,
determination of which services can be completed with current staff and which
should be outsourced; and implementation of local systems and an electronic
resources management system. For technical service managers to be more effective
and efficient, it was agreed they needed to seek advancement in the knowledge and
practice of project management and find colleagues who could help support them in
the development of their skill sets.

Key project management skills identified during the discussions were organiza-
tional ability, time management, and accurate record keeping. A technical service
manager might need to be persuasive with vendors to have requests fulfilled or
with staff to encourage them to complete tasks. Management of workflow and
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people is essential to accomplish the many tasks necessary to complete projects
such as acquiring interlibrary loan assets, conversion of materials to digital assets,
or preserving and making accessible the history of indigenous populations.

As the volume of resources continues to grow, both print and electronic resources
present ongoing challenges for technical services managers and their staff. Even
though most serials can be accessed as an e-resource, print serials still exist and
must be cataloged and placed for distribution on a shelf. Books and other materials
are analyzed for use. Those with no access over a period of time are moved to
archives and offsite storage. As these materials are moved, the shelves are rea-
ligned, new items are placed, and the digital entry in the catalog for each of the
items is updated. This record changes is for those in the archives as well as those
items that remain on the shelves.

Public speaking, personnel management, task identification, change management,
problem solving and solutions development, negotiation, and communications man-
agement were skills the Technical Services Managers in Academic Libraries Interest
Group had identified as some of the necessary competencies of a technical services
manager. These are also included within the roles and responsibilities of a project
manager.

Based on information from Lana, A. (2016). Wearing multiple hats in the wide world of technical services. A
report to the Technical Services Managers in Academic Libraries Interest Group Meeting. American Library
Association Annual Conference, San Francisco, June 2015, Technical Services Quarterly, 33(1), 67–76.

It is the people, not the procedures and techniques, who are critical to accomplishing
the project objective. Procedures and techniques are merely tools that help people do
their jobs. For example, an artist needs to have paint, canvas, and brushes to paint a
portrait, but it is the skills and knowledge of the artist that allow a portrait to be created
with these tools. So, too, in project management are the skills and knowledge of the
people involved vital for producing the desired result. This chapter focuses on one very
important person: the project manager. You will become familiar with

• The responsibilities of the project manager
• The skills needed to successfully manage projects and ways to develop project

manager competence
• Approaches to effective delegation
• How the project manager can manage and control changes to the project

LEARNING
OUTCOMES

After studying this
chapter, the learner
should be able to:should be able to:

• Discuss three responsi-
bilities of a project
manager

• Identify, explain, and
practice at least five
skills and abilities askills and abilities a

project manager should
have

• Describe and take ac-
tions to develop project
manager competence

• Discuss and practice
effective delegation

• Explain how to manage
changes
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Project Manager Responsibilities
It is the responsibility of the project manager to make sure that the customer is
satisfied that the work scope is completed in a quality manner, within budget,
and on time. The project manager has primary responsibility for providing lead-
ership in planning, organizing, monitoring, and controlling the work effort to
accomplish the project objective. In other words, the project manager provides
leadership to the project team to accomplish the project objective. If the project
team were an athletic team, the project manager would be the coach; if it were
an orchestra, the project manager would be the conductor. The project manager
coordinates the activities of the various team members to ensure that the right
people perform the right tasks at the right time, as a cohesive group.

PLANNING
First, the project manager clearly defines the project objective and reaches agree-
ment with the customer on this objective. The manager then communicates this
objective to the project team in such a manner as to create a vision of what will
constitute successful accomplishment of the objective. The project manager
spearheads development of a plan to achieve the project objective. By involving
the project team in developing this plan, the project manager ensures a more
comprehensive plan than he or she could develop alone. Furthermore, such par-
ticipation gains the commitment of the team to accomplish the plan. The project
manager reviews the plan with the customer to gain endorsement and then sets
up a project management information system—either manual or computerized—
for comparing actual progress to planned progress. It is important that this sys-
tem be explained to the project team so that the team can use it properly to
manage the project.

ORGANIZING
Organizing involves securing the appropriate resources to perform the work.
First, the project manager must decide which tasks should be performed by
internal staff and which tasks should be outsourced to subcontractors or consul-
tants. For tasks that will be carried out internally, the project manager gains a
commitment from the specific people who will work on the project. For tasks
that will be performed by subcontractors, the project manager clearly defines
the work scope and deliverables and negotiates a contract with each subcontrac-
tor. He also assigns responsibility and delegates authority to specific individuals
or subcontractors for the various tasks, with the understanding that they will be
accountable for the accomplishment of their tasks within the assigned budget
and schedule. For large projects involving many individuals, the project manager
may designate leaders for specific work packages or groups of tasks. Finally, and
most important, the task of organizing involves creating an environment in
which the individuals are highly motivated to work together as a project team.

MONITORING AND CONTROLLING
To monitor and control the project, the project manager implements a project
management information system designed to track actual progress and compare
it with planned progress. Such a system helps the manager distinguish between
busyness and accomplishment. Project team members monitor the progress of

Reinforce Your Learning

1. What two benefits
does the project
manager realize by
involving the team in
developing the plan?

Reinforce Your Learning

2. The project
manager secures the

to perform the work
and then assigns

and delegates

to specific individuals
for the various tasks.

Reinforce Your Learning

3. The project
manager implements
a project manage-
ment information
system to serve what
two functions?

Chapter 10 The Project Manager 329

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



their assigned tasks and regularly provide data on actual progress, schedule,
costs, and earned value of the work performed. These data are supplemented
by regular project review meetings. If actual progress falls behind planned prog-
ress or unexpected events occur, the project manager takes immediate action. She
or he obtains input and advice from team members regarding appropriate cor-
rective action and how to replan those parts of the project. It is important that
problems, and even potential problems, be identified early and corrective action
taken. The project manager cannot take a “let’s wait and see how things work
out” approach—things never work out on their own. The project manager must
intervene and be proactive, resolving problems before they become worse.

The project manager plays the leadership role in planning, organizing, moni-
toring, and controlling the project but does not try to do it alone. She or he
involves the project team in these functions to gain the members’ commitment
to successful completion of the project.

Project Manager Skills
The project manager is a key ingredient in the success of a project. In addition to
providing leadership in planning, organizing, and controlling the project, the
project manager should possess a set of skills and abilities that will both inspire
the project team to succeed and win the confidence of the customer. Effective
project managers have strong leadership ability, the ability to develop people,
excellent communication skills, good interpersonal skills, the ability to handle
stress, problem-solving skills, negotiating skills, and time management skills.

LEADERSHIP ABILITY
Leadership is getting things done through others; the project manager achieves
results through the project team. Project leadership involves inspiring the people
assigned to the project to work as a team to implement the plan and accomplish
the project objective successfully. The project manager needs to create for the
team a vision of the result and expected benefits of the project. For example,
the project manager may describe a new layout for a plant that will be the result
of a project and articulate the benefits of this project, such as the elimination of
bottlenecks, increased throughput, and reduced inventory. When project team
members can envision the results, they will be more motivated to work as a
team to complete the project successfully.

Effective project management requires a participative and consultative leader-
ship style, in which the project manager provides guidance and coaching to the
project team. This style is preferred over a hierarchical, autocratic, and directive
management approach. Leadership requires that the project manager provide
direction, not directions. He establishes the parameters and guidelines for what
needs to be done, and the project team members determine how to get it done.
The effective manager does not tell people how to do their jobs.

Project leadership requires involvement and empowerment of the project
team. Individuals want to have ownership and control of their own work. They
want to show that they can accomplish goals and meet challenges. The project
manager should involve individuals in decisions affecting them and should
empower them to make decisions within their assigned areas of responsibility.
Creating a project culture that empowers the project team means not only
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assigning responsibility for tasks to team members but also delegating the
authority to make decisions regarding the accomplishment of those tasks. Team
members will embrace the responsibility for planning their work, deciding how
to accomplish their tasks, monitoring and controlling the progress of their work,
and solving problems that may impede progress. They will accept accountability
for performing their work scope within budget and on schedule.

In empowering individuals to make decisions affecting their work, the project
manager should establish clear guidelines and, if appropriate, any limits. For
example, team members may be authorized to implement their own remedy for
solving a problem as long as the decision does not result in overrunning the bud-
get or schedule; otherwise, consultation with a team leader or the project man-
ager may be required. Likewise, when a decision by an individual or group of
individuals within the team could have a negative impact on the work, budget,
or schedule of other team members, consultation with the project manager
would be required. For example, suppose one team member wants to hold up
ordering certain materials until he confirms particular test results, but doing so
will cause the work of other team members to fall behind schedule. In this
instance, the project manager might want to involve all appropriate team mem-
bers in a problem-solving meeting.

The capable project manager understands what motivates team members and
creates a supportive environment in which individuals work as part of a high-
performing team and are energized to excel. The manager can create such an
environment by encouraging participation and involvement by all members of
the project team. Techniques include facilitating project meetings to draw all
individuals into the discussions, soliciting an individual’s ideas when meeting
separately with that person, and having various team members participate in pre-
sentations to the customer or the project organization’s upper management. The
project manager shows that she values the contributions of each team member
by seeking advice and suggestions, respecting their viewpoints, and making an
extra effort to involve team members who may be less outspoken. By example,
the project manager encourages team members to seek advice from one another
and respect others’ points of view. In addition to allowing each member to tap
into the knowledge and expertise of other team members, this approach creates a
sense of support and mutual respect within the team for the unique expertise
each person brings to the team.

The project manager must be careful not to create situations that cause indi-
viduals to become discouraged. When expectations are unclear, discouragement
is likely to result. Consider the following example. On Monday, the project man-
ager tells Gayle to get a specific task done as soon as possible. Then, on Friday,
he asks her whether the task is done yet. When Gayle says she will not have it
done until next Friday, he looks annoyed and says, “I really needed it done by
today!” If he had a specific deadline, he should have communicated it to Gayle at
the start.

Another way of discouraging a project team is to subject members to unnec-
essary procedures, such as the weekly preparation of written status reports that
basically duplicate what is verbalized at the weekly project meetings. Unproduc-
tive team meetings can also decrease motivation.

The under-utilization of individuals creates another problematic situation.
Assigning people to work that is well below their level of competence and
not challenging will decrease their motivation. Even more detrimental is
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“over-managing” people by telling them how to do their work. Such an approach
will cause individuals to think that the project manager does not trust them; it
will create a feeling of “If you’re going to tell me how to do my job, why don’t
you just do it yourself!” So, effective project managers not only do things that
establish a supportive environment but also are careful not to do things that
can have the opposite effect.

The project manager can foster motivation through recognition of the project
team as a whole and of individual members. Always give credit to people for
their ideas, special efforts, and accomplishments. This should be done through-
out the project, not just at the end of the project. People want to feel that they
are contributing to the project and need to be recognized. Recognition can take
many forms—it need not be monetary. It can come in the form of verbal encour-
agement, praise, a sign of appreciation, or rewards. Such positive reinforcement
helps stimulate desired behavior; behavior that is recognized or rewarded is
repeated. A project team might be recognized for completing a major task
under budget and ahead of schedule or for identifying an innovative way to
accelerate the project schedule. Such recognition will encourage the team to try
to repeat such feats in the future.

One way the project manager provides recognition is by exhibiting a genuine
interest in the work of each person on the project team. This can be accom-
plished by focusing full and undivided attention on individuals when they are
explaining their work and then asking them questions about the work. A brief
concluding comment such as “thank you,” “good job,” or “sounds great” will
show the person that her or his contributions are recognized and appreciated.
Showing appreciation and complimenting individuals will motivate them to be
more engaged in contributing to the success of the project. Other forms of rec-
ognition include a phone call to express appreciation for an extraordinary effort;
a congratulatory or “thanks for the nice job” email; some publicity, such as an
article or photograph in the company newsletter; a presentation of a certificate
or plaque; or assigning the person a more responsible position on the project
team.

Recognition should be carried out as soon as possible after the contribution is
made. If too much time elapses between the good deed and the recognition, there
will be little impact on future performance. In fact, the individual may feel that
the project manager is not interested in the contribution that he or she made.
When possible, recognition activities should involve other people in addition to
the person being recognized. Individuals appreciate being acknowledged in front
of their peers. The project manager, for example, might make a positive com-
ment about the team or specific individuals during a project meeting or in
front of the customer or the project organization’s upper management. The proj-
ect manager should try to make the recognition event fun, perhaps by presenting
the person with some type of novelty award or taking the person to lunch. The
effective project manager never monopolizes the spotlight or tries to take credit
for the work of others.

The project manager sets the tone for the project team by establishing an
environment of trust, high expectations, and enjoyment. To foster an atmosphere
of trust, the project manager lives up to his word and follows through on com-
mitments. By doing so, the project manager sets an example, demonstrating that
follow-through is expected of everyone on the project team. If the project man-
ager fails to follow up on any suggestions, questions, or concerns, he will lose
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credibility. In cases where things cannot or do not work out as intended or
expected, the project manager needs to provide an explanation so that his or
her credibility is not damaged.

Capable project managers have high expectations of themselves and of each
person on the project team. They believe that people tend to live up to what is
expected of them. If the project manager shows confidence in the team members
and has high expectations for their performance, team members will usually rise
to the occasion and deliver. Project managers tend to be optimistic that, at times,
even apparently insurmountable obstacles to accomplishing the project can be
overcome. If the project manager does not balance her or his high expectations
and optimism with reality, however, the project team can become frustrated.
Examples of unrealistic expectations include committing to an overly ambitious
schedule for completing a complicated task or expecting a newly developed
sophisticated software product to work right the first time without any glitches.
A project manager who is perceived as foolhardy or reckless will not win the
confidence of the project team or the customer.

Projects should be fun. Project managers should enjoy their work and encour-
age the same positive attitude on the part of the project team members. Most peo-
ple working on projects look for affiliation and socialization; they do not want to
work in isolation. The project team needs to go through socialization before it can
function effectively as a high-performing team. The project manager can facilitate
this socialization process by creating a sense of camaraderie among team mem-
bers. One technique is to initiate periodic social gatherings, such as lunches or
pizza parties for the project team; organizing events that include team members’
families, such as picnics, hikes, bike rides, or going to a sports event or concert; or
organizing a group of volunteers to help with a community event to support a
specific cause or charity. Another technique is to try to place all the project team
members in one office location if feasible. Having an open office environment,
rather than having everyone behind a closed door, will further foster socialization
by making it easier for people to interact. Finally, the project manager should look
for opportunities to celebrate successes, especially early in the project. As early
milestones are achieved, the project manager might bring snacks to a team meet-
ing or order boxed lunches for everyone at the conclusion of a staff meeting. Such
activities create a forum for socialization, informal chatter, and team building, and
they make the job enjoyable. Who said work should not be fun!

The project manager can influence the behavior of the team to accomplish the
project objective. Leadership requires that the project manager be highly moti-
vated and set a positive example for the project team—in other words, practice
what she preaches. If a project manager expects people to stay late to finish up
work to keep the project on schedule, she has to be there, too; the manager can-
not leave early. Everything the project manager does and says sets an example
for the team in terms of expected behavior. A project manager must maintain a
positive attitude—no negative comments, no whining, no bad-mouthing or
blaming, and no derogatory remarks—and make it clear that such behavior is
not acceptable while working on the team. Effective project managers have a
“can do” attitude—a desire to overcome obstacles and achieve. They thrive on
challenges and getting things done. They focus on ways to get the job done
rather than on reasons why it cannot be done. A good project manager is not
deterred by barriers or excuses, and has self-confidence and exhibits confidence
in the project team members.
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It is said …

There are those who make things happen,
those who let things happen, and
those who wonder what happened.

The project manager leads by making things happen!

ABILITY TO DEVELOP PEOPLE
The effective project manager has a commitment to the training and develop-
ment of people working on the project. She or he uses the project as an
opportunity to add value to each person’s experience base so that all members
of the project team are more knowledgeable and competent at the end of the
project than when they started it. The project manager should establish an
environment where people can learn from the tasks they perform and the
situations they experience or observe, and he or she must communicate to
the team the importance of continuous self-development activities. One way
of encouraging such activities is to talk about the importance of self-
development at project team meetings. Another way is to meet with project
team members individually at the start of their project assignments and
encourage them to take advantage of their assignments to expand their knowl-
edge and skills. A good project manager believes that all individuals are valu-
able to the organization and that they can make greater contributions through
continuous learning. He or she stresses the value of self-improvement by
encouraging individuals to take the initiative—for example, to ask for new or
challenging assignments or to participate in seminars. A project presents many
opportunities for people to expand their technical knowledge as well as further
develop skills in communication, problem solving, leadership, negotiating, and
time management.

A capable project manager provides opportunities for learning and develop-
ment by encouraging individuals to assume the initiative, take risks, and make
decisions. Rather than create a fear of failure, the manager acknowledges that
mistakes are part of the learning and growth experience. The project manager
can try to provide “stretch” assignments that require individual team members
to extend their knowledge and accomplish more than they may think they can.
For instance, a design task that involves the use of optics technology for sensors
may be assigned to an engineer who has only limited familiarity with optics tech-
nology. This will require the engineer to learn more about optics, making her
more valuable to the organization on future projects.

Another thing the project manager can do is identify situations in which less
experienced people can learn from more experienced people. For example, a per-
son who has been compiling test data may be assigned to work with an analyst
in order to learn how to analyze and interpret the data. In such situations, the
project manager should tell the experienced people that part of their job on the
project is to mentor, coach, and teach the less experienced people.

A final way in which the project manager can develop people is by having
them attend formal training sessions. For example, if an individual on the project
team has no experience in making presentations or has poor presentation skills,
the project manager might have that person attend a seminar on how to make
effective presentations. The individual might then be given opportunities to
apply what he has learned by making presentations at team meetings. The
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project manager might even provide coaching to help him improve to the point
where he can make an effective presentation to the customer.

During discussions with individual team members, the project manager
should ask, “What have you learned from working on the project?” Each
response will help the manager determine what further development activities
or learning opportunities are needed. Asking such questions also sends the mes-
sage that the project manager values and expects continuous self-improvement.

COMMUNICATION SKILLS
Project managers must be good communicators. They need to communicate reg-
ularly with the project team, as well as with any subcontractors, the customer,
their own organization’s upper management, and other stakeholders. Effective
and frequent communication is crucial for keeping the project moving, identify-
ing potential problems, soliciting suggestions to improve project performance,
keeping abreast of customer satisfaction and stakeholder issues, and avoiding
surprises. A high degree of communication is especially important early in the
project to build a good working relationship with the project team and to estab-
lish clear expectations with the customer and other stakeholders, especially as it
relates to developing a clear understanding and agreement on the project scope
document.

Effective project managers communicate and share information in a variety of
ways. They have meetings and informal conversations with the project team, the
customer, stakeholders, and their organization’s upper management. They also
provide written reports to the customer and their own upper management. All
these tasks require that the project manager have good verbal and written com-
munication skills. We learn more by listening than by talking; therefore, good
project managers spend more time listening than talking. They listen to the
expectations and needs expressed by the customer or sponsor and the ideas and
concerns expressed by the project team and stakeholders. They do not dominate
a conversation; rather they initiate, stimulate, and facilitate communication. To
initiate dialogue on important issues, they start discussions and conversations; to
stimulate dialogue, they ask questions, solicit comments and ideas, and respect
others’ viewpoints. For example, when a project manager introduces a topic at
a team meeting, she first might ask for others’ reactions or ideas, rather than
just giving her views on the topic and then moving to the next agenda item.
Such an approach is less likely to stifle comments, discussion, and differing
points of view. Every project manager should get out of the office on a regular
basis and drop in on individual team members—for instance, to follow up on a
comment or idea that the person expressed at a team meeting but that was not
pursued at the meeting.

The project manager establishes ongoing communication with the customer
and other stakeholders to keep them informed and to determine whether there
are any changes in expectations. The project manager needs to keep abreast of
the degree of customer satisfaction throughout the project by regularly talking
with the customer—for example, scheduling a phone discussion with the cus-
tomer every Friday afternoon.

Communication by project managers needs to be frequent, timely, open, hon-
est, and unambiguous while maintaining discretion regarding any confidential
information. Effective communication establishes credibility and builds trust. It
is the foundation for managing the expectations of stakeholders, including the
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sponsor or customer, end users of the project deliverable, subcontractors, ven-
dors, the project team, and the project organization’s upper management. With-
holding information or delaying communication can mislead stakeholders into
incorrect expectations about performance or results.

Timely and honest communication also prevents rumors from starting. Sup-
pose a team member is temporarily assigned to another project where her exper-
tise is needed to help solve a critical problem. When the project team discovers
that one of the members is no longer working on the project, rumors may start
that she was let go for overrunning her budget or that she quit because she was
unhappy. The project manager needs to call a team meeting to inform the other
team members that she was temporarily reassigned and will return to the project
in a couple of weeks.

It is important for the project manager to provide timely feedback to the
team and customer. Both the good news and the bad news should be shared
promptly. For the project team to be effective, members need to have up-
to-date information—especially customer feedback that may necessitate changes
to the project work scope, budget, or schedule. When communicating bad news
to the customer or sponsor, the project manager should also provide recommen-
dations and a plan for addressing the issue(s), along with supporting data and
rationale.

The project manager should create an atmosphere that fosters timely and
open communication without any fear of reprisal and must be open to differing
viewpoints. For example, an individual who is having difficulty completing a task
should feel that he can bring the problem to the attention of the project manager
without being penalized.

See Chapter 12, Project Communication and Documentation, for further
discussion.

INTERPERSONAL SKILLS
Interpersonal skills are essential for a project manager. Such skills depend on
good verbal and written communication skills, as discussed in the previous sec-
tion. The project manager needs to establish clear expectations of members of
the project team so that everyone knows the importance of his or her role in
accomplishing the project objective. The project manager can do so by involving
the team in developing a project plan that shows which people are assigned to
which tasks and how those tasks fit together. Much like the coach of an athletic
team, the project manager should emphasize that everyone’s contribution is valu-
able to executing the plan successfully.

It is important that the project manager develops a relationship with each per-
son on the project team. This may sound like a time-consuming activity, but it is
not necessarily so. It requires making the time to have an informal conversation
with each person on the project team and with each key individual in the custo-
mer’s organization. These conversations, initiated by the project manager, can
take place during work or outside the office. They can occur over lunch, while
traveling with the person on a business trip, or while sitting next to the individ-
ual at a Little League game. Such situations provide an opportunity for the proj-
ect manager to get to know the various people on the project team—what
motivates them, how they think things are going, what concerns they have, and
how they feel about things. For example, suppose Carlos mentions that he enjoys
doing demonstrations but would like to further develop his formal presentation
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skills. With such knowledge, the project manager can ask Carlos to provide a
demonstration at the next customer review meeting of the graphics software he
has developed. Or, the project manager might ask Carlos to give a presentation
at the next internal project review meeting, which Carlos may find a less stressful
forum for practicing his presentation skills. Carlos’s self-improvement goal might
not have been uncovered in any situation other than an informal conversation
initiated by the project manager.

The project manager should try to learn about the personal interests of
each individual without being intrusive. The project manager might mention
her own hobbies or family and see whether the team member picks up on the
topic. With each individual, it is important that the project manager look for
areas of common interest, such as tennis, cooking, books, college sports, children,
or hometown.

In informal conversations, the project manager should use open-ended ques-
tions and do a lot of listening. It is amazing how much information can be
obtained from a response to a simple question like “How are things going?”
Show genuine interest in what an individual says, however; if you seem disinter-
ested, the person will not pursue the conversation. Thus, it is important to pro-
vide feedback and encouraging comments, such as “That’s interesting” or “Tell
me more about that.”

Good interpersonal skills enable a project manager to empathize with indivi-
duals when special circumstances arise—whether a team member is discouraged
because of technical problems in developing software or is distracted by the
stress of a spouse’s recuperation from an automobile accident. Of course, the
project manager must be genuine in offering encouragement and support. He
or she must also use good judgment in treating as confidential any private or
personal information an individual may confide.

When the project manager encounters a member of the project team, whether
in the hallway or at the supermarket, he or she should capitalize on the opportu-
nity. Rather than make do with a mere “Hi” or “Good afternoon,” the manager
should try to engage the team member in a conversation, even if it is brief. It can
be on any topic, from “Are you ready for our meeting with the customer next
week?” to “Did your daughter’s soccer team win yesterday?” An effective project
manager develops and maintains these interpersonal relationships throughout
the duration of the project and afterward.

Good interpersonal skills are necessary when trying to influence the thinking
and actions of others. Throughout the project, the project manager will have to
persuade and negotiate with the customer, the project team, subcontractors, sta-
keholders, and his or her organization’s upper management. For example, the
manager of a construction project might need to try to persuade the customer
to forgo a change in the project scope that would require an increase in costs.
Or the manager of a project to present a talent show for the benefit of a local
charity might have to use her interpersonal skills to persuade a local celebrity
to work on the project. These situations cannot be dealt with in a heavy-
handed manner; good interpersonal skills are required to bring about the desired
outcome.

A project manager also needs good interpersonal skills to deal with disagree-
ment or divisiveness among team members or with stakeholders. Such situations
can require delicate handling on the project manager’s part in order to mediate a
resolution in which no one loses face, relationships do not deteriorate, and the
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project work is not affected. See the section on conflict on projects in Chapter 11
for further discussion.

ABILITY TO HANDLE STRESS
Project managers need to be able to handle the stress that can arise from work
situations. Stress is likely to be high when a project is in jeopardy of not meeting
its objective because of a cost overrun, a schedule delay, or technical problems
with the equipment or system; when changes in scope are requested by the cus-
tomer; or when conflict arises within the project team regarding the most appro-
priate solution to a problem. Project activity can get both tense and intense at
times. The project manager cannot panic; she or he has to remain unruffled.
The effective project manager is able to cope with constantly changing condi-
tions. Even with the best-laid plans, projects are subject to unforeseen events
that can cause immediate turmoil. The project manager needs to remain com-
posed and make sure that panic and frustration do not beset the project team,
the customer, or the organization’s upper management.

In certain situations, the project manager needs to act as a buffer between the
project team and either the customer, stakeholders, or upper management. If the
customer or upper management is not satisfied with the progress of the project,
the project manager has to take the criticism and make sure that the project team
does not become discouraged. She or he needs to communicate any discontent to
the project team in a manner that will inspire the team to meet the challenge.
Similarly, there may be times when the project team has complaints about the
customer’s requirements or unwillingness to make changes. Here, too, the project
manager needs to act as a buffer, absorbing the complaints and redirecting them
into challenges for the project team to overcome.

The project manager also needs to protect team members from external inter-
ferences that may divert their attention, impede their performance, and be a
source of unnecessary stress.

A good sense of humor is a requirement for a project manager. Used appro-
priately, humor can help a manager handle the stress and break the tension.
Because the project manager sets an example for the project team and demon-
strates what acceptable behavior on the project is, any humor must be in good
taste. A manager should not tell inappropriate jokes or have improper items
hanging on the office wall, and he or she must make it known to the project
team right from the beginning that such behavior is unacceptable and will not be
tolerated.

The project manager can improve her or his ability to handle stress by keep-
ing physically fit through regular exercise, good nutrition, and a healthy lifestyle.
She or he also can organize stress relief activities for the project team, such as a
softball game, golf outing, biking or hiking trip, or brief after-lunch walks.

PROBLEM-SOLVING SKILLS
A project manager needs to be a good problem solver. Although it is easier to
identify problems than to solve them, good problem solving starts with the
early identification of an actual problem or a potential problem. Early identifica-
tion of a problem will allow more time to develop a well-thought-out solution. In
addition, if a problem is identified early, it may be less costly to solve and may
have less impact on other parts of the project. Good problem identification
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requires a timely and accurate data-driven information system; open and timely
communication among the project team, the subcontractors, and the customer;
and some “gut feelings,” based on experience.

The project manager should encourage project team members to identify pro-
blems early and solve them on their own. The project team needs to be self-
directed in solving problems and not wait for or depend on the project manager
to get them started.

When a problem is potentially critical and likely to jeopardize accomplish-
ment of the project objective, team members need to communicate this informa-
tion to the project manager early so that he or she can lead the problem-solving
effort. Once such a problem has been identified, the project manager may need
to seek additional data and ask clarifying questions to really understand the
problem and its magnitude. Team members should be asked whether they have
any suggestions for how the problem might be solved. The project manager
should not provide his ideas first because this could stifle or limit team members’
responses and creativity. He should not get defensive if people disagree with him.
Team members might be right and can be a good sounding board for feasibility,
and thus prevent a mistake. A project manager’s ideas may not always be the
only or best way to do things. An effective project manager recognizes that the
best solution often emerges from differences of ideas, viewpoints, experiences,
and opinions. Working with the appropriate members of the project team, the
project manager should then use analytical skills to assess the information and
develop the optimal solution. It is important that the project manager possesses
the ability to see the “big picture” and how potential solutions might affect other
parts of the project, including relationships with the customer, other stake-
holders, or upper management. After the optimal solution has been developed,
the project manager delegates implementation of the solution to the appropriate
individuals on the project team.

See the section on problem solving in Chapter 11 for further discussion.

NEGOTIATING SKILLS
Good negotiating skills are essential for project managers. During the project life
cycle, project managers encounter many occasions to employ their negotiating
skills in interactions with the sponsor or customer, the project organization’s
management, subcontractors, vendors, end users of the project’s end product,
and other stakeholders. The subject of negotiations can be contract terms and
conditions, obtaining specific resources to staff the project, subcontractor prices,
vendor delivery schedules, payment for damages, the cost or schedule impact of
changes, customer approval of designs, the need for rework if quality standards
were not met, the best approach to resolve a technical performance issue, inter-
pretation of acceptance criteria or test results, approaches to get the project back
on track if it is behind schedule and/or over budget, stakeholder concerns about
the impact or safety of a project, and so forth.

The goal of a negotiation is for two people or parties to arrive at a mutually
acceptable agreement on an issue. It is a form of problem solving. Negotiating
effectively requires good listening skills. The other person has to feel that his or
her position or viewpoint has been heard and understood. The project manager
should take the time to listen and ask questions for clarification or to get more
information. See the section on effective listening in Chapter 12 for related
information.
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It is helpful if the project manager has developed a trusting relationship with the
other person or party because this can provide a strong foundation for positive and
robust negotiations. In addition to effective listening, the project manager needs to
be able to make a persuasive case and clearly articulate her position on issues. That
requires taking the time to prepare for negotiations and developing a persuasive
rationale for her positions on the various issues that are being negotiated.

Negotiations cannot be approached as a “win or lose,” “take it or leave it,” or
“all or nothing” contest. Rather, effective negotiations result in a win-win out-
come for both parties. This requires the project manager to be flexible and will-
ing to compromise. The manager must be careful not to make knee-jerk
comments, but rather contemplate responses and not feel pressure to respond
to the other party immediately. That requires having patience. The manager
has to know when to say that she wants to take some time to think about the
proposal and will get back to the other party later. A project manager should
be proactive in trying to gain agreement on various issues with tactics such as
saying, “Yes, I can do that if you could.…” Such a conciliatory overture can set
the tone for the other party to make concessions. If some items are at an
impasse, the project manager may suggest setting them aside and moving for-
ward with other items that are less contentious so that progress can be made
and momentum built for addressing the more difficult issues.

Negotiating with customers or subcontractors involved in global projects can be
particularly challenging. The project manager must take cultural differences into
consideration when negotiating. Individuals from various cultural backgrounds
have different approaches to conducting negotiations; for example, some may be
anxious to reach an immediate agreement, whereas others may think that it is
appropriate for negotiations to proceed at a slower pace. Here again, the project
manager has to take the time to properly prepare and understand the cultural dif-
ferences to ensure he can negotiate a mutually acceptable agreement. For example,
an awareness of nonverbal cues or body language can be helpful in understanding
the other party’s position or reaction to a comment or proposal.

It is important that all parties save face in negotiations and that neither party
feels resentful at the conclusion of an agreement. The project manager must set
the example in maintaining integrity and respect for the other party throughout
the negotiating process. Effective negotiations strengthen relationships, not erode
them. When negotiating with the customer, the project manager must keep in
mind that maintaining a good relationship is critical to having an opportunity
to do additional business or projects with the same customer in the future.

TIME MANAGEMENT SKILLS
Effective project managers manage their time well. Projects require a lot of
energy because they involve many concurrent activities and unexpected events.
To make optimal use of the time available, project managers need to have self-
discipline, be able to prioritize, and show a willingness to delegate.

See the section on time management in Chapter 11 for further discussion.

Developing Project Manager Competence
People are not born with the knowledge, skills, and abilities to be effective proj-
ect managers; rather, they need to develop them. There are various ways to
develop the competence necessary to be an effective project manager.
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1.Gain experience. Work on as many projects as you can. Each project presents
a learning opportunity. It is helpful if the projects are not all the same. For
example, if you are a civil engineer with a large architectural firm and you
just worked on a project to design a high school, you might then look for an
opportunity to be assigned to another type of project, such as designing a
museum or a church. Also, look for different assignments on each project.
On one project, you might develop software, whereas on another project, you
might ask to be a group leader or to have an opportunity to interact more
with the customer. The purpose of varying projects and assignments is to
gain exposure to as many project managers, customers, and other experi-
enced project people as possible. Each experience presents an opportunity to
learn from other people and gain valuable knowledge and skills.

2. Learn from others. You should also observe how the other project partici-
pants employ their skills. See what they do—right and wrong. For example,
suppose you want to develop your presentation skills. When people make
presentations on the project, observe what they do right (such as showing
enthusiasm or engaging the audience) and what they do wrong (such as
blocking the view of the slides so that not everyone can see them, or telling
an inappropriate joke at the start of the presentation). Making mental notes
of such things will help you when you have to make a presentation. It is less
painful to learn from others’ mistakes than from your own.

3. Interview project managers who have skills that you want to develop in your-
self. If you want to develop leadership skills, for example, seek out projectself. If you want to develop leadership skills, for example, seek out projectself
managers who you think are effective leaders. Ask them how they developed
their skills and what suggestions they have. Offer to buy them lunch if that is
the only time you can meet them. It could be a worthwhile investment.

4.Conduct a self-evaluation, and learn from your mistakes. If you completed a
project task but overran the budget or were behind schedule, for example,
ask yourself what happened, what you could have done differently, and what
you will do differently the next time. Maybe you need to work on time
management—focusing on the most important activities first.

5.Get a mentor. You can ask someone to be your mentor while you work on a
project. This should be someone who you think has the skills that you are trying
to develop. Seek out feedback from others. If you want to improve your
problem-solving skills, for example, ask a mentor whether he or she has
observed anything you could do better in problem-solving situations. If the
project manager tells you that you have a tendency to jump to conclusions pre-
maturely, you can work on taking more time to find out all the facts or listen to
others’ viewpoints. Prepare a personal development plan, and ask your mentor
or other successful project managers to review it and provide suggestions.

6.Participate in education and training programs. There are many workshops,
webinars, and self-study materials on all of the skills discussed in the previ-
ous section. Also, various universities and other education service providers
offer noncredit, certificate, and degree programs in project management,
including many that are available online. When participating in workshops,
look for opportunities to learn from three sources: the instructor, the mate-
rials, and the other participants.

7. Join organizations. For example, membership in the Project Management
Institute will provide opportunities for you to participate in meetings and
conferences with other people involved in project management. See the
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section on project management associations in Chapter 1, as well as Appen-
dix C at the back of the book, for related information. Joining professional
organizations, such as Toastmasters International, will give you a chance to
develop effective presentation skills.

8.Read. Subscribe to journals or look up articles related to the skills you want
to develop. There are plenty of articles on improving your skills. Ask other
people if they know of any good books or articles on a specific topic; their
endorsement may save you time searching for good materials.

9.Earn a certification. Another way to develop project manager competence
is to earn a certification in a specific project management discipline. The
Project Management Institute offers the following certifications:

• Project Management Professional (PMP)®
• Certified Associate of Project Management (CAPM)®
• Portfolio Management Professional (PfMP)®

Certified Associate of Project Management (CAPM)

®
Certified Associate of Project Management (CAPM)

• Program Management Professional (PgMP)®
• PMI Risk Management Professional (PMI-RMP)®
• PMI Scheduling Professional (PMI-SP)®

PMI Risk Management Professional (PMI-RMP)

®
PMI Risk Management Professional (PMI-RMP)

• PMI Professional in Business Analysis (PMI-PBA)®
• PMI Agile Certified Practitioner (PMI-ACP)®

PMI Professional in Business Analysis (PMI-PBA)

®
PMI Professional in Business Analysis (PMI-PBA)

For additional information about eligibility requirements and the steps to
obtain the appropriate certification, go to the Project Management Institute
website at http://www.pmi.org and click on the Certifications tab.

10. Volunteer. The workplace is not the only place where you can develop skills.
Consider getting involved with a volunteer organization, in which you not
only can contribute to the community or a specific cause but also can try
your hand at developing leadership skills.

Learning and development are lifetime activities—there is no finish line. Your
employer can support and encourage you and provide the resources (time and
money). The organization has to budget funds for training and staff development
activities. You, however, have the primary responsibility for developing your
competence. You have to take the initiative and have the desire. You have to
make it happen.

Delegation
Delegation involves empowering the project team to accomplish the project
objective and empowering each team member to achieve the expected results
for his or her area of responsibility. It is the act of allowing individuals to carry
out assigned tasks successfully. Delegation implies more than just assigning tasks
to specific members of the project team. It includes giving team members
responsibility for accomplishing job objectives and the authority to make deci-
sions and take actions to achieve the expected results, as well as accountability
for accomplishing those results.

Members of the project team are given specific results to achieve in terms of
the work scope, tangible results or products to be delivered, the available budget,
and the allowable time frame or schedule for their assigned areas of responsibil-
ity. They plan their own methods for accomplishing the desired results, and they
exercise control over the resources they need to do the work.
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Delegation is a must for an effective project manager. It is part of the project
manager’s responsibility for organizing the project. Delegation is not “passing the
buck.” The project manager is still ultimately responsible for achieving the proj-
ect results. The project manager who understands and practices delegation
ensures effective performance by the project team and creates the conditions
necessary for cooperation and teamwork.

Effective delegation requires effective communication skills. The project team
members need to realize that the job of implementing the project has been dele-
gated to them. The project manager has the responsibility for providing a clear
understanding of what is expected in terms of specific results. It is not sufficient
for the project manager to say, “Rashid, you work on the mechanical design” or
“Rosemary, you handle the publicity.” Rather, the manager needs to define what
specifically constitutes each task and what the desired result of the task is. The
work scope, tangible results or products to be delivered, expected quality, budget,
and schedule should be defined and agreed upon by the project manager and
project team members before any work begins. However, the project manager
should not tell the individuals how to do the task. That should be left up to the
team members so that they can be creative. If people are told how to do tasks,
they will not be as committed to achieving the desired result and will feel that
the project manager lacks confidence in their capabilities.

If team members are to accomplish their tasks successfully, they need to be
given the necessary resources and authority to exercise control over those
resources. Resources can include people, money, and facilities. Team members
should be able to call on other team members’ expertise, purchase materials,
and have access to facilities as needed. Team members should be given the
authority to make decisions regarding the use of resources as long as they stay
within the constraints of the budget and schedule.

Delegation involves selecting the project team members who are best qualified
to perform each task and then empowering them to do it. Because the project
manager makes such selections and assignments based on each person’s capabil-
ities, potential, and workload, she needs to know the capabilities, capacity, and
limitations of each member of the project team when making assignments. The
project manager cannot delegate to a particular individual a set of tasks that
requires more person-days than the individual has available. For example, one
person, working alone, cannot be expected to paint six rooms in a week when
it is estimated that it takes two days to paint each room. Similarly, the project
manager cannot expect individuals to perform tasks for which they do not have
the appropriate expertise. For example, an individual without the appropriate
knowledge of chemistry or analysis techniques cannot be expected to perform a
chemical analysis. Delegation, however, does provide an opportunity to give
challenging, or “stretch,” assignments to individuals in order to develop and
extend their expertise and skills. Therefore, a project manager, when delegating,
considers not only the person’s current capabilities but also the person’s poten-
tial. Stretch assignments energize people to take on the challenge and show that
they can meet the project manager’s expectations.

When a project manager empowers team members to make decisions associ-
ated with performing their work, he gives them freedom to take action to accom-
plish the work without interference. However, the project manager should realize
that in performing the work and making decisions, people may make errors and
failure may occur. A project manager who is critical of mistakes will train people
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to seek him out to review and approve every little thing they do. Such fear of
failure will paralyze the project team. Effective delegation requires that the proj-
ect manager have confidence in each member of the project team.

When the project team is carrying out its tasks, the project manager should let
team members do their jobs; however, she or he should be available to coach and
advise individuals when needed. An effective project manager is careful not to
disempower individuals by giving them directives, by telling them how to do
things, or by making decisions for them. Rather, he or she shows confidence in
their capabilities and encourages them.

Delegation requires that individuals be accountable for achieving the expected
results of their tasks. To support team members in controlling their work efforts,
the project manager needs to establish a project management information and
control system. This system should keep the project manager and the team
informed and support decision making. The system may include a computerized
information reporting system and the requirement that regular meetings be held
with the project team or individual team members to check on progress. Such a
system should focus on measuring and evaluating progress toward the expected
result of each task, not merely on monitoring busyness. The project manager is
interested in knowing whether the work scope for each task is progressing
according to plan and whether it will be completed within the available budget
and on the required schedule. She cannot accept a report that “the team worked
until 10:00 P.M. all week” as an indication that the work is on track. The project
manager makes it known that delegation requires team members to be account-
able for achieving the expected results, not just to keep busy. Empowered indivi-
duals accept this accountability. When monitoring progress, the project manager
should offer encouragement to team members. She should show genuine interest
in their work and offer recognition and appreciation of their progress.

Following are some common barriers to effective delegation and what can be
done to overcome them.

• The project manager has a personal interest in the task or thinks she can do
it better or faster herself. In this case, the manager must force herself to let
go and have confidence in other individuals. She needs to understand that
other people may not do things in exactly the same way she would.

• The project manager lacks confidence in the capability of others to do the
work. In this case, he should be sure that he knows the capabilities, potential,
and limitations of each member of the project team so that he can select the
most appropriate person for each task.

• The project manager is afraid that she will lose control of the work and not
know what is going on. In this case, the manager should set up a system for
regularly monitoring and evaluating progress toward the expected results.

• Team members fear criticism for mistakes or lack self-confidence. In this
case, the project manager has to show confidence in each individual, offer
regular encouragement, and understand that mistakes are opportunities for
learning rather than occasions for criticism.

Figure 10.1 shows various degrees of delegation. The highest degree supports
full empowerment of the project team. In most cases, the project manager should
delegate to this degree. However, there may be some situations that require dele-
gating to a lesser degree. For example, a lesser degree of delegation might be
advisable if there was a critical problem in meeting the project objective, such
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as a potentially significant cost overrun or continuing test failures of a prototype.
Similarly, a lesser degree of delegation might be appropriate if the person per-
forming the work was in a stretch assignment.

Figure 10.2 is a checklist for rating your effectiveness at delegation. It can be
used by the project manager as a self-assessment instrument, or the project man-
ager may choose to have the project team complete the checklist in order to get
feedback on his or her effectiveness at delegation. In either case, the project man-
ager should then focus on improving in areas that were rated low.

Managing Changes
The one thing that you can be sure will happen during a project is change.
Despite the best-laid plans, changes will still occur. Changes may be

• Initiated by the customer or sponsor
• Initiated by the project team, including subcontractors, consultants, and

vendors
• Caused by unanticipated occurrences during the performance of the project
• Required by the users of the project results

An important aspect of the project manager’s job is to manage and control
changes to minimize any negative impact on the successful accomplishment of
the project objective. Some changes are trivial, but others may significantly affect
the project work scope, budget, or schedule. Deciding to change the color of a

FIGURE 10.1 Degrees of Delegation

Investigate the problem. Give me all the facts,
and I'll decide what to do and who will do it.

Investigate the problem and take action. You 
decide if you need to tell me.

Investigate the problem and take action. Let 
me know what you did.

Investigate the problem. Let me know what 
action you will take. Do it, unless I say no.

Investigate the problem. Let me know what 
action you would like to take. Wait for my 
approval.

Investigate the problem. Let me know the 
possible alternatives, and recommend one. I'll 
evaluate and decide.

Lowest Degree
of Delegation

Highest Degree
of Delegation
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room before it is painted is a trivial change. Deciding that you want a two-story
house after the contractor has already put up the framing for a single-story house
is a major change, which would certainly increase the cost and probably delay
the completion date.

The impact a change has on accomplishing the project objective may be
affected by when during the project the change is identified. Generally, the later
in the project that changes are identified, the greater their effect on accomplishing
the project objective. The aspects most likely to be affected are the project budget
and the completion date. This is particularly true when work that has already
been completed needs to be “undone” to accommodate the required change.
For example, it would be very expensive to change the plumbing or wiring in a
new office building after the walls and ceilings have been completed because
some of them would need to be torn out and new ones installed. However, if
such a change is made much earlier in the project—for instance, while the build-
ing is still being designed—the accommodation would be easier and less costly.

FIGURE 10.2 Delegation Checklist

        Not at All           Somewhat          Very Much 

How Effective Are You at Delegating?

 1. Does your team have a clear understanding of the 
  results expected? 1 2 3 4 5 

2. Does your team have all the resources needed 
  to accomplish what was delegated? 1 2 3 4 5 

3. Do you focus on the results you expect from team
  members, rather than on the details of how they do 
  their work? 1 2 3 4 5 

4. Do you have a system to follow up and monitor 
  progress? 1 2 3 4 5

5. Do team members understand how and when they
  are to let you know how they are progressing and 
  when to seek your advice? 1 2 3 4 5 

6. Does your team understand how progress will be
  measured and evaluated? 1 2 3 4 5 

7. Can your team speak freely to you about problems,  
  without fear of criticism? 1 2 3 4 5 

8. Do team members feel they have the freedom to
  perform their work without you over-managing them?

9. Do team members feel they can perform their work 
  without fear of making a mistake? 1 2 3 4 5 

1 2 3 4 5   perform their work without you over-managing them?

10. Do you encourage team members to make decisions
  within the level of authority you delegated to them? 1 2 3 4 5 

11.  Do you provide coaching as needed? 1 2 3 4 5 

12. Do you encourage and are you supportive of your   
  team's suggestions? 1 2 3 4 5 
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The drawings could be changed so that the plumbing and wiring could be
installed correctly the first time.

At the start of the project, a change control system needs to be established for
the process and procedures that define how changes will be documented,
approved, and communicated. Agreement must be reached between the sponsor
or customer and the project manager or contractor, as well as between the proj-
ect manager and the project team regarding the way changes will be handled.
Such a system must be communicated to all project participants. These proce-
dures must address communication between the project manager and the spon-
sor or customer and between the project manager and the project team,
including subcontractors, consultants, and vendors. If changes are agreed upon
verbally rather than in writing and there is no indication of the impact the
changes will have on the work scope, budget, or schedule, project costs can be
greater than expected and schedules can run later than expected. Let us say, for
example, that Mrs. Smith calls her contractor and tells him to add a fireplace to
the house he is building for her. Based on her verbal authorization, the contrac-
tor installs the fireplace and chimney. Then, when he informs Mrs. Smith of the
additional costs, she is shocked.

“You should have told me before you went ahead and did the work,” she says.
“But you told me to go ahead and do it. It sounded like your mind was made

up,” he says.
“Well, I’m not going to pay this much; it is outrageous!” Mrs. Smith responds.

And the hassle continues.
Whenever a customer requests changes, the project manager should have the

appropriate project team members estimate the effects on the project cost and
schedule. The project manager should then present these estimates to the cus-
tomer and request the customer’s approval before proceeding. If the customer
agrees to the changes, the project schedule and budget should be revised to incor-
porate the additional tasks and costs. The change control system should include a
log or status report of all pending, approved, and rejected changes.

Sometimes customers try to squeeze in changes for free by making them
sound trivial or by circumventing the project manager and dealing with one of
the individuals on the project team. The project manager needs to be sure that
team members will not casually agree to changes that may require additional
person-hours of work. Otherwise, if the customer does not agree to pay for the
changes, the contractor will have to absorb the costs for the additional person-
hours of effort and risk overrunning the budget for a particular work package or
the entire project. This is often referred to as scope creep, which is a frequent
cause of projects overspending their budget and/or not being completed on
time.

Sometimes changes are initiated by the project manager or project team. For
example, suppose a member of the project team comes up with a new design
approach that uses a different type of computer system than the customer origi-
nally wanted that will substantially reduce the project cost. In this case, the proj-
ect manager would present a proposal for the change to the customer and get the
customer’s approval before making the change. The customer would probably
give approval if the change reduced costs without any degradation to system per-
formance. On the other hand, if the project manager asks the customer to extend
the project completion date or to provide additional funding because the project
team has run into difficulties that have caused schedule slippage or cost

Reinforce Your Learning

37. At the start of the
project, the project
manager needs to
establish a

that defines how
changes will be

,
,

and
.

Reinforce Your Learning

38.

is a frequent cause of
projects

their

or not being

on
.

Chapter 10 The Project Manager 347

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



overruns, the customer might not agree. The contractor might have to absorb the
cost overrun or spend additional money to add more resources temporarily to
get the project back on schedule.

The project manager needs to make it clear to the project team that team
members should not make any changes to their work that will increase costs
beyond budgeted amounts, delay the schedule, or produce results that do not
meet the customer’s expectations. Such changes are another example of scope
creep. For example, on a technical project a software engineer may think that
she will please the customer by making slight enhancements to the software
beyond what is required. However, she will not please the project manager if
she overruns the budget for the software development task because of all the
time she spends making a bunch of “slight enhancements” that are nice but are
not necessary!

Some changes become necessary as a result of previously identified risks or
unanticipated occurrences, such as an early snowstorm that slows down the con-
struction of a building, failure of a new product to pass tests, or the untimely
resignation of a key member of the project team. These occurrences will have
an impact on the project schedule and/or budget and will require that the project
plan be modified. In some cases, unanticipated events can cause the project to be
terminated. For example, if early test results in a research project to develop an
advanced ceramic material are not promising, the company may decide to termi-
nate the project rather than spend more money with diminishing chances of
success.

Perhaps the most difficult type of change to manage is that required of the
users of the project result or end deliverable. In some situations, the project man-
ager is responsible not only for managing the project to develop a new or
improved system but also for implementing the resultant system among its
users, who will have to change the way they perform their work. For example,
in a project to design, develop, and implement a new ordering, billing, and col-
lection system to replace the current system, the project manager might be
responsible not only for managing the project to design and develop the new
system but also for getting the users to accept the change from the old system
to the new system.

There are some things a project manager can do to facilitate implementation
and acceptance of such a change. Open communication and a climate of trust are
prerequisites for introducing change, reducing resistance to change, and gaining
commitment to the change. It is important to gain the users’ support for and
commitment to the new system, not merely their agreement that they need a
better system. The project manager needs to share information about the change
with the users. Such communication has to be carried out promptly, fully, hon-
estly, and regularly. This means that the project manager must initiate discus-
sions with the users before the new system is even designed, not wait until it is
ready to be implemented. Discussing the system early will help squelch the
rumor mill. The project manager needs to tell the users why the change is
being made and how it will affect and benefit them. They need to believe that
the change will benefit them; otherwise, the users will resent it rather than sup-
port it.

Discussions or meetings provide a good opportunity for people to express
their concerns, fears, and anxieties. Anxiety and fear of the unknown can induce
stress in people and build up resistance to change. During meetings to discuss
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the impending change, the project manager should not get into debates or be
defensive. She or he should empathize with people’s concerns and fears, not dis-
count or trivialize them. If possible, the project manager should have users par-
ticipate up front in the decision to change, say, from a current system to a new
system. Then she or he needs to involve them in planning and designing the new
system; after all, they are the people who will be using it. The users also need to
be involved in planning how to implement the new system—how to make the
changeover from the current system to the new one. The project manager can
provide support and rewards to help ensure successful implementation of the
new system. A reward to the users might be that they receive computer skills
training that will make them more knowledgeable and valuable. Finally, the proj-
ect manager needs to be patient; only when the new system becomes fully uti-
lized will the expected benefits be achieved.

Changes are going to occur on projects. The project manager has to manage
and control the changes so that the project does not get out of control.

REAL WORLD PROJECT MANAGEMENT

Innovation Prevails

Project managers for the Heineken Company were on an innovation journey to
develop a new product and the necessary marketing. The challenge was to have the
new product fit within the brand and processes of the existing organization; meet the
project constraints of time, cost, and quality; stimulate creative and analytical think-
ing at the same time to develop an imaginative and original product; and manage
the dynamics of stakeholder and project team thinking within the boundaries of the
systems.

Multidimensional leadership was necessary to manage the complicated set of
processes. Heineken required an innovative project leader who could be described
as having these qualities—creative, analytical, focused, explorative, supportive,
disciplined—and has built trust in teams and pushed boundaries. To develop a new
system for dispensing drinks at just the right temperature between 43 and 46
degrees Fahrenheit (6 and 8 degrees Celsius), Heineken partnered with Krups, a
company internationally known for innovative drink dispensers and a history of
building products with passion, perfection, and precision. The goal was to have a
product with a recyclable drink container that could be inserted within the drink dis-
penser and not take up too much space on the counter, no more than a coffee brew-
ing system.

The executive board approved the concept idea. A multidisciplinary core team
was assembled to develop the product. Within the team were team members who
had responsibility for a single element of the project; one was responsible for the
design and production of the appliance, another was responsible for the design and
production of the recyclable insert, and a third person was responsible for the mar-
keting. These members of the core team lead their subproject teams with the goal
of accomplishing their part and the overall project. The core team would meet peri-
odically to discuss the progress of their respective teams and any issues they were
facing.
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The organizational structure followed the structure of other successful projects.
The innovation project leader had extensive experience within Heineken, had devel-
oped many networks within the organization, and possessed a solid understanding
of the business processes and systems of Heineken. Even though the project experi-
enced several severe setbacks and unexpected incidents, after meeting for three
years, the project team created a new product that would generate new experiences
for consumers, developed a new supply chain, instilled new production methods,
and inspired new patented technology.

How did they get past the setbacks and incidents and not let the project fail?
It was found that the innovative project team leader and the core team tackled

parts of each of the subprojects together. They conducted consumer research to
identify the type of cooling system that was necessary in the dispenser to meet the
needs of the stakeholders. During the research sessions, it was determined that the
size of the recyclable container had to be a manageable size that the majority of peo-
ple could be able to handle. The final product was to hold four liters.

On an as-needed basis, the project team hired external experts to help them solve
problems. One expert helped them find a solution for speeding up the manufactur-
ing process; this resulted in a new process for production. As they were looking at
systems, an issue was determined in the distribution systems. If they followed the
standard process for distribution through hardware stores and appliance counters, a
person could buy the appliance in a number of different locations that did not handle
beverages that would be dispensed in the system. It was possible that a person
could have a system and not be able to buy the beverages. These issues with distri-
bution were tackled by creating a different distribution model that allowed the two
items to be purchased from the same location.

Team dynamics are challenging when core members are responsible for subpro-
jects. Easily, these subproject managers could have focused on their team and disre-
garded the other two teams. The innovative project team leader brought the core
management team together and had each share his or her individual ambitions
with the other team members. They soon realized what they had in common and
looked forward to the core management meetings. During the project, one of the
partner companies faced a financial crisis. It was thought that other team members
would leave the project. Through many discussions, the partners for the suppliers
were aligned with the subproject teams and they were able to continue working.

To succeed after experiencing failure, the core team project manager, the innova-
tion team leader, needed to bring the team together. The innovation leader helped
the team let go of past processes that were not going to work for the new product
and see ways to create solutions. As a project manager, you will have opportunities
to be creative yet be analytical, be focused and explorative, be supportive and build
trust, and be disciplined and push boundaries as you lead teams to innovative
solutions.

Based on information from Enninga, T., & van der Lugt, R. (2016). The innovation journey and the skipper of
the raft: About the role of narratives in innovation project leadership. Project Management Journal, 47(2),Project Management Journal, 47(2),Project Management Journal, 47
103–114.
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CRITICAL SUCCESS FACTORS

• Successful project managers accept responsi-
bility for making sure the customer is satisfied
and the work scope is completed in a quality
manner, within budget, and on time.

• The project manager needs to be proactive in
planning, communicating, and providing lea-
dership to the project team to accomplish the
project objective.

• The project manager needs to inspire the
project team to succeed and to win the
confidence of the customer.

• By involving the project team in developing
the project plan, the project manager ensures a
more comprehensive plan and gains the
commitment of the team to achieve the plan.

• Successful project managers are proactive in
addressing problems. They do not take a “let’s
wait and see how things work out” approach.

• The project manager needs to have a project
management information system that distin-
guishes accomplishments from busyness.

• Effective project managers have strong lea-
dership ability, the ability to develop people,
excellent communication skills, good interper-
sonal skills, the ability to handle stress,
problem-solving skills, negotiating skills, and
time management skills.

• Successful project management requires a
participative and consultative leadership style,
in which the project manager provides gui-
dance and coaching to the project team. The
effective project manager does not tell people
how to do their jobs.

• Project managers show they value the con-
tributions of team members when they seek
advice and suggestions from team members.

• Project managers can foster motivation
through recognition. People want to feel they
are making a contribution and need to be
recognized. Positive reinforcement helps sti-
mulate desired behavior; behavior that is
recognized or rewarded gets repeated.

• The effective project manager does not
monopolize, seek the spotlight, or try to take
credit for the work of others.

• Capable project managers are optimistic and
have high, yet realistic, expectations of them-
selves and each person on the project team.

• Projects should be fun. Project managers
should enjoy their work and encourage the
same positive attitude on the part of the
project team members. The project manager
should set a positive example for the team in
terms of expected behavior.

• A good project manager provides opportu-
nities for learning and development by
encouraging team members to take the initia-
tive, take risks, and make decisions. Rather
than create a fear of failure, the project
manager realizes that mistakes are part of the
learning and growth experience.

• Good project managers spend more time
listening than talking. They listen to the needs
expressed by the customer and the ideas and
concerns expressed by the project team and
stakeholders.

• Communication by project managers needs to
be frequent, timely, honest, open, and
unambiguous.

• The project manager should create an atmo-
sphere that fosters timely and open commu-
nication without fear of reprisal and must be
open to differing viewpoints.

• When unforeseen events cause turmoil on a
project, effective project managers remain
composed and do not panic.

• Effective project managers recognize that the
best solution often emerges from differences
of ideas, viewpoints, experiences, and
opinions.

• The project manager must maintain integrity
and respect for the other party throughout the
negotiating process.

• To make effective use of their time, project
managers need to have self-discipline, be able
to prioritize, and be willing to delegate.

• At the start of a project, the project manager
needs to establish a change control system
that defines how changes will be documented,
approved, and communicated.
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SUMMARY
It is the responsibility of the project manager to make sure that the customer is
satisfied that the work scope is completed in a quality manner, within budget,
and on time. The project manager has primary responsibility for providing leader-
ship in planning, organizing, monitoring, and controlling the work effort to
accomplish the project objective. In terms of planning, the project manager has
to clearly define the project objective and reach agreement with the customer on
this objective. In terms of organizing, the project manager must secure the appro-
priate resources to perform the work. In terms of controlling, the project manager
needs to monitor actual progress, compare it with planned progress, and take
immediate corrective action if actual progress falls behind planned progress.

The project manager is a key ingredient in the success of a project and needs to
possess a set of skills that will help the project team succeed. The project manager
should be an effective leader who inspires the people assigned to the project to
work as a team to implement the plan and achieve the project objective success-
fully; be committed to the training and development of the people working on the
project; be an effective communicator who interacts regularly with the customer,
project team, the project organization’s upper management, and other stake-
holders; and have good interpersonal skills. It is important that the project man-
ager develops a relationship with each person on the project team and effectively
use interpersonal skills to try to influence the thinking and actions of others.

Effective project managers can handle stress and have a good sense of humor.
In addition, they are good problem solvers who recognize that the best solution
often emerges from differences of ideas, viewpoints, experiences, and opinions.
Negotiating skills are also essential for project managers. Good project managers
also manage their time well.

Project manager competence can be developed through experience, learning from
others, interviewing effective project managers, conducting a self-evaluation and
learning from one’s own mistakes, getting a mentor, participating in education and
training programs, joining organizations, reading, earning a certification, and becom-
ing involved with volunteer organizations in which these skills can be applied.

Project managers need to be good delegators. Delegation involves empowering
the project team to accomplish the project objective and empowering each team
member to achieve the expected results for her or his area of responsibility. It is
the act of allowing individuals to carry out assigned tasks successfully.

One other important component of the project manager’s job is managing and
controlling changes to minimize any negative impact on the successful accom-
plishment of the project objective. To do this successfully, the project manager
needs to establish a change control system for the process and procedures that
define how changes will be documented, approved, and communicated. The
project manager must prevent scope creep, which can result in overspending
the project budget and/or not completing the project on time.

QUESTIONS
1. Describe what the project manager should do to perform the planning, orga-

nizing, and controlling functions for a project. Give some specific examples.
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2. What are some essential skills for an effective project manager? How can
these skills be developed?

3. What leadership skills have project managers with whom you have worked
possessed? How can you develop these leadership skills?

4. Describe how being rewarded or not being rewarded has changed how you
worked on a project. Were there other rewards that would have been more
appropriate for you or your team members?

5. Describe why a project manager needs good verbal and written communi-
cation skills.

6. What is meant by the term interpersonal skills? Give some examples of
interpersonal skills, and explain why they are important.

7. What are some things a project manager can do to help create an environ-
ment in which a project team will feel motivated?

8. Describe a time when negotiation resulted in a win-lose outcome. What
changes could have been made to make the result a win-win outcome?

9. What is meant by the term delegation? Why is delegation essential for proj-
ect management? Give some examples.

10. What are some barriers to effective delegation?
11. Why is it important to manage changes during a project? How are changes

initiated? Give some specific examples.
12. Describe some ways a project manager can make a project more fun and

team members more committed.
13. Think of a project on which you have worked. Describe what made the

project manager for that project effective or ineffective. How could the proj-
ect manager have done a better job?

14. List 20 statements (of no more than six words) such as “Thank you” or
“Good job” of what you might say to thank or compliment someone on your
project team.

INTERNET EXERCISES
For the website addresses of the organizations mentioned in these exercises, go to
“Internet Exercises” at the book’s companion website at www.cengagebrain.com.
It is suggested that you save this website in your “Favorites” list for easy access in
the future.
1. The Project Management Institute sponsors the Voices on Project

Management blog on its website of project management resources,
ProjectManagement.com. The list of bloggers continues to grow and change.
Globally dispersed, they represent a number of different industries and
opinions. Review the blog entries by date or by a topic of your interest.
Write the titles and the names of the authors of five of your favorite blog
entries.

2. On the Voices on Project Management blog from exercise 1, click on the
category “Teams” link. Read and summarize one of the entries. What did the
project manager do right or wrong in this entry?

3. Search the Web for “effective project leadership.” Based on your search,
briefly describe some of the suggestions you found.

4. Search the Web for “effective delegation.” Describe what you found. How
does it relate to the topics presented in this chapter?
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5. Visit the home page of the Project Management Institute. Check out the
“Professional Development” link and then the “Career Central” link in the
Learning category. Describe at least three of the project management jobs
that are posted.

CASE STUDY 1 Codeword
Codeword is a medium-sized firm that designs and manufactures electronic sys-
tems for the mass transit industry. It competes with other firms to win contracts
to provide such systems. When Codeword receives a contract, it creates a project
to complete the work. Most projects range from $10 million to $50 million in
cost and from one to three years in duration. Codeword can have 6–12 projects
going on at any one time, in various stages of completion—some just starting
and others finishing.

Codeword has a handful of project managers who report to the general man-
ager; other people report to their functional manager. For example, the electron-
ics engineers all report to the manager of electrical engineering, who reports to
the general manager. The functional manager assigns particular individuals to
work on various projects. Some people work full time on a project, whereas
others split their time among two or three projects. Although individuals are
assigned to work for a project manager on a specific project, administratively
they still report to their functional manager.

Jack Kowalski has been with the company for about 12 years, since graduating
from college with a BS in electronic engineering. He has worked his way up to
senior electronics engineer and reports to the manager of electrical engineering.
He has worked on many projects and is well respected within the company. Jack
has been asking for an opportunity to be a project manager. When Codeword is
awarded a $15 million contract to design and manufacture an advanced electron-
ics system, the general manager promotes Jack to project manager and asks him
to run this project.

Jack works with the functional managers to get the best people available
assigned to the project. Most of the people are buddies who have worked with
Jack on previous projects. However, with Jack’s position as senior electronics
engineer vacant, the manager of electrical engineering has no one with the
appropriate level of expertise to assign to Jack’s project. So the manager hires a
new person, Alfreda Bryson. Lured away from a competitor, Alfreda has a Ph.D.
in electronic engineering and eight years’ experience. She was able to command a
high salary—more than Jack is making. She is assigned to Jack’s project full time
as the senior electronics engineer.

Jack takes a special interest in Alfreda’s work and asks to meet with her to
discuss her design approaches. Most of these meetings turn into monologues,
with Jack suggesting how Alfreda should do the design and paying little attention
to what she says.

Finally, Alfreda asks Jack why he is spending so much more time reviewing her
work than that of the other engineers on the project. He responds, “I don’t have to
check theirs. I know how they work. I’ve worked with them on other projects.
You’re the new kid on the block, and I want to be sure you understand the way
we do things here, which may be different than at your previous employer.”
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On another occasion, Alfreda shows Jack what she thinks is a creative design
approach that will result in a lower-cost system. Jack tells her, “I don’t even have
a Ph.D. and I can see that that won’t work. Don’t be so esoteric; just stick to
basic sound engineering.”

During a business trip with Dennis Freeman, another engineer assigned to the
project who has known Jack for six years, Alfreda tells him that she is frustrated
with the way Jack treats her. “Jack is acting more like the electronics engineer for
the project than the project manager,” she tells Dennis. “Besides, I have forgotten
more about designing electronics than Jack ever knew! He really isn’t up to date
on electronic design methodologies.” She also tells Dennis that she’s planning to
discuss the matter with the manager of electrical engineering and that she would
never have taken the job with Codeword if she had known it was going to be like
this.

CASE QUESTIONS
1. Do you think Jack is ready to serve as a project manager? Why or why not?

How could Jack have prepared for his new role?
2. What is the major problem with the way Jack interacts with Alfreda?
3. Why do you think Alfreda has not had an open discussion with Jack about

the way he is treating her? If Alfreda approaches Jack directly, how do you
think he will respond?

4. How do you think the manager of electrical engineering should respond to
this situation?

GROUP ACTIVITY
Course participants should split into groups of four or five students to discuss
the following questions:

• What should be done to remedy the situation?
• What could have been done to prevent the situation?

Each group must then choose a spokesperson to present its conclusions to the
entire class.

CASE STUDY 2 ICS, Inc.
Ivana is the owner of ICS, Inc., an information systems consulting firm of
20 employees. The company mostly designs and implements information tech-
nology projects for small- and medium-sized businesses in the metropolitan
area. Although ICS has a sufficient level of business, the environment is becom-
ing more competitive as more entrepreneurs are starting their own information
technology consulting businesses. Ivana does all the marketing for ICS and is the
primary contact between ICS and its customers.

ICS just received a contract from a Fortune 100 company to design and
implement an e-business system for one of their distribution centers. ICS beat
out several competitors, including some larger national consulting firms, to win
this contract. This was due in part to ICS bidding a bare bones low price, and
Ivana promising the customer that ICS would complete the project in six
months, even though the customer specified that the project had to be completed
in nine months or less. She knows that if ICS successfully completes this project
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and shows that it can beat the customer’s expected schedule, it could lead to a
larger contract to implement similar systems in the client’s other distribution
centers throughout the country.

As soon as Ivana heard that ICS won the contract, she called eight of her
employees together whom she wanted to work on the project. “Some of you
may not be aware of it, but I submitted a proposal to a very large client, our
largest ever, to implement an e-business system for one of their distribution
centers. This is a really important project for me because if we are successful,
there will be other future projects with this customer, and ICS can become a
major consulting firm—my dream come true. I must tell you, this is a fixed-
price contract, and I cut our price as low as I could to increase our chances of
winning the contract. I also promised them that we could complete the project
in six months, even though they would have been satisfied with nine months.
So I want to be very clear with all of you, this project is very important to me
and ICS, so I expect each of you to put in whatever time is necessary to get it
done on time. You’ll have to figure out how to get your other work done in
the meantime. And, I want to emphasize, mistakes will not be tolerated. There
is too much at stake. I need to leave for a business lunch now. But here are
copies of the proposal I submitted. Look it over, and then get together and get
to it.”

As they left the conference room, Patrick, a systems designer, said, “Let’s all
read the proposal and get together about 9 o’clock tomorrow morning to figure
out who needs to do what.”

Ivana overheard Patrick’s comment, and she piped in, “Tomorrow! Maybe
you didn’t hear me say how important this project is. I suggest you read the pro-
posal now, and get together this afternoon or evening.”

Ester, a programmer spoke up, “I have an appointment with my obstetrician
this afternoon for my six-month checkup.”

Ivana snapped, “Well, you’ll just have to reschedule it. The baby’s not due for
three more months anyway. What’s the big deal? My mother delivered five chil-
dren with a midwife, no doctor, and we all survived.”

After Ivana left, Ester, with tears in her eyes, told the others, “What a witch. If
I didn’t need the health insurance benefits, I’d quit today.”

The group got together later that afternoon. Patrick took the lead in facilitat-
ing the discussions, only because he was the longest-term employee. Harvey, the
other systems designer in the group, and one of the newer and younger people in
the group, asked, “Patrick, are you, like, going to be, like, the leader on this
project?”

“That’s not the way things really work around here. We all know who the real
project manager is, don’t we?” responded Patrick. And most of the group
answered in unison “Ivana!” and laughed.

As the group discussed the proposal, many questions came up. And there was
a difference of opinion between Patrick and Harvey regarding the system design
approach. Patrick’s approach was less risky, but might be more time-consuming;
Harvey’s approach was more risky, but would take less time if it worked. Patrick
said, “Let me try to meet with Ivana in the morning and get some answers, if
that’s possible.”

“Maybe we should all meet with her,” said Harvey.
“Ivana’s not a big fan of long meetings with a lot of people. She thinks they’re

a waste of everyone’s time,” answered Patrick.
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Patrick met with Ivana the next morning. “Well, does everybody have every-
thing figured out?” asked Ivana.

“Actually, we stayed late last night discussing the proposal, and we have some
questions. The proposal seemed ambiguous in some.…”

Ivana interrupted, “Ambiguous! The customer didn’t think it was ambiguous.
I don’t think it’s ambiguous. So now you tell me why you think it’s
ambiguous.”

“Well, for example, Harvey and I have come up with two different design
schemes; one more risky but might take less time, the other less risky but could
take longer,” stated Patrick.

“One meeting and you guys are arguing with each other like little children,”
Ivana jumped in. “Didn’t you ever hear of teamwork? Here is what I want—less
risky and less time. No shoulds, coulds, or mights. You two are just going to
have to figure it out and not waste any time. Do I have to make all the decisions
around here? What else? I don’t have all day. And I’m glad to hear that everyone
was willing to work late last night because that’s the kind of commitment it’s
going to take to get this project done on time. You know, I pay top salaries,
and I expect people to do whatever it takes to get the job done. And if anybody
can’t handle it, they can go find a job somewhere else. They’ll see that the grass
isn’t always greener on the other side of the fence.”

As Patrick turned and left Ivana’s office, she said, “By the way, as a reward for
winning the contract, I’m treating myself to a two-week vacation in Europe. And
tell the others that when I get back, I hope to find the project is well on its way;
and no fighting.”

Later in the day, as Ivana was walking down the hallway, she saw Ester and
said, “I assume you were able to reschedule your doctor appointment.”

Ester replied, “Yes, but not for two more weeks. It’s going to be tough trying
to keep up with the work during these last three months.”

“Tough?” responded Ivana. “Let me tell you what tough is. I helped raise my
four younger brothers and sisters after my mother died giving birth to my youn-
gest sister. Then I worked my way through college, going at night for almost 10
years while raising four children of my own. So the next time you think you have
it tough, just think about how tough some other people have had it. I hope you
can get most of your part of the work done on the project before your baby
arrives. I’m counting on you.”

At about 6 o’clock, Harvey stopped by Ivana’s office. “Gotta minute?” asked
Harvey.

“Only a minute,” responded Ivana. “I’m meeting a friend for dinner, so make
it quick.”

“There is a computer conference in Las Vegas next month,” Harvey said, “and
I was wondering if I could have your approval to go? There are a lot of new
things I could learn that may help us on this project.”

“You’ve got to be kidding!” answered Ivana. “You want me to pay to send you
to some conference to party while we have a deadline to make on this project?
And everybody else is going to be back here working their butts off? Where is
your sense of priorities? Don’t you feel any responsibility to the rest of the proj-
ect team? I swear, I am the only one around here who thinks about teamwork!
Maybe when the project is over, you can find some conference that’s closer and
cheaper. I’ve got to go. By the way, tell whoever leaves last tonight to make sure
the coffee pot is turned off. It was left on last night.” As Ivana walked briskly by
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Harvey, she murmured, “Sometimes I feel like I have to be everybody’s mommy
around here.”

CASE QUESTIONS
1. Considering Ivana’s management style, how should the group of employees

assigned to the project proceed?
2. How should the project members interact with Ivana throughout the project?
3. Why do you think Ivana behaves the way she does?
4. Should the project members approach Ivana about her management style? If

so, how?

GROUP ACTIVITY
Select five course participants to perform a skit of this case in front of the class.
One person will be the narrator describing the scene and the transitions between
scenes. The other four participants will play the roles of Ivana, Patrick, Ester, and
Harvey and read their lines.

At the conclusion of the skit, have the entire class discuss their responses to
the case questions.
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11
The Project Team

Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®
Concepts in this chapter support the following Project Management Knowledge Areas of

®
Concepts in this chapter support the following Project Management Knowledge Areas of
A Guide to the Project Management Body of Knowledge (PMBOK®A Guide to the Project Management Body of Knowledge (PMBOK Guide):

Project Resource Management

REAL WORLD PROJECT MANAGEMENT

Building Trust

Statements about trust in the workplace often include several common phrases: peo-
ple do business with people they like, they interact in team settings more deeply
with those they know, and people work hard for those they trust. Trusting is count-
ing on another person to support you if you need help and you believe in them.
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Project teams reach their project goals much easier when the team works together.
One of the factors of working together as a cohesive unit is trust.

Four project managers were asked about how they build trust on their project
teams. Common themes reverberated in their responses that centered on building
relationships and friendships.

“To build trust, the project manager needs to lead by example and act selflessly,
becoming the glue between teammates,” offered Alexandre Debernard, PMP, senior
electronics engineer and project manager, Legrand, Grenoble, France. Encouraging
team members to put the team’s needs before their own needs helps to establish a
working relationship where team members can count on each other. Debernard cau-
tions, “On a project I once led, two team members broke trust between each other. It
took a lot of encouragement and understanding to mend the relationship.”

The size of the team, small or large, can face the same challenges of working together.
One way to counter these issues is to develop basic rules for the team to follow. During a
project with a three-member team, Rebecca Cavender, outdoor programs manager, Girl
Scout Council of the Southern Appalachians, Knoxville, Tennessee, recalled how the
team created group norms to follow during the project and what behaviors the norms
suggested they follow. “Some of the norms included: Listen while others were speaking,
be lovingly honest, be open-minded with brainstorming and uphold the company’s
culture.” These norms seem quite routine and for the remainder of their project time,
the team used the norms to support the guidance they gave each other. Cavender
remarked, “It may seem like common sense to have a set of norms, but unless they are
written down and specifically addressed, they can be easily forgotten.”

“Letting a co-worker know your relationship is about more than just work builds
trust. You can ask your teammates about their family and friends and if they have hob-
bies,” suggested Edgard Velásquez, senior technology specialist, Banco de Venezuela,
Caracas, Venezuela. Getting to know about the team members helps to inform project
managers when decisions are needed to select teams. Velásquez added, “In the end,
trust comes from affirming someone’s humanity. Not everything is about getting the
job done. Creating a comfortable environment makes it easier to get work done.”

Communication helps to build team members’ confidence and feelings of value,
especially when they know the project manager or other team members have listened
and are thinking about what was said. “One way to build trust among team members
is to listen. People want to be heard,” stated Erik Spielvogel, PMP, project management
office project manager, Graymont, Salt Lake City, Utah. Using active listening techniques
such as repeating or asking thought-provoking questions about what the person just
said emphasizes that you are listening and hearing them. Spielvogel continued, “When
I do that [active listening], they know I’m listening and often engage more deeply.”

Trust is a key element for successful project management. A trusting relationship
brings team members together to work more efficiently because they feel safe to
share and be engaged with the team and its goals.

Debernard, A., Cavender, R., Velasquez, E., & Spielvogel, E. (2016). In safe hands. PM Network, 30(3), 22–23.
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A project team is a group of individuals working interdependently to accomplish the
project objective. Teamwork is the cooperative effort by members of a team to accom-
plish this common goal. The effectiveness, or lack thereof, of the project team can make
the difference between project success and project failure. Although plans and project
management techniques are necessary, it is the people—the project manager and the
project team—who are the key to project success; project success requires an effective
project team. This chapter covers the development of an effective project team. You will
become familiar with

• How teams are acquired and assigned
• The development and growth of teams
• The project kickoff meeting
• Characteristics of effective project teams and barriers to effectiveness
• Being an effective team member
• Team building
• Valuing team diversity
• Ethical behavior
• Sources of conflict during the project and approaches to handling conflict
• Problem solving and brainstorming
• Effective time management

LEARNING
OUTCOMES

After studying this
chapter, the learner
should be able to:

• Explain how teams are
assigned and formed

• Identify and describe
the stages of team
development

• Plan and conduct a
project kickoff meeting

• Discuss characteristics
of effective teams

• Identify and describe at
least five barriers to
team effectiveness

• Be an effective team
member

• Take actions to support
team building

• Identify at least five
dimensions of diversity,
and discuss the value
of team diversity

• Behave ethically in a
project environment

• Identify at least four
sources of conflict on
projects, and explain
how to handle conflict

• Apply the problem-
solving process and the
brainstorming
technique

• Manage time effectively

Acquiring the Project Team
When a project is initiated by a sponsor through a project charter or similar
authorization or is outsourced to a contractor, one of the first things the sponsor
or contractor needs to do is to select the project manager. One of the first things
that the project manager must do is to obtain and put together a project team.
To do that, he or she must have a sense of the types of expertise, experience, or
skills needed; how many of each type are required; and when they will be
needed. For smaller projects, the project manager may identify or acquire the
entire project team at the beginning of the planning phase of the project. For
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larger projects or projects that may have a longer time span (for example, several
years), the composition and size of the team will most likely change throughout
the project. For such projects, the project manager may initially select or acquire
a small team of key people or leaders for the planning phase of the project, and
then also have them do or lead the work early in the performing phase. The
small team of key members or leaders helps define the detailed resource require-
ments for the project and determine the composition and size of the project
team, and how each may vary over the life span of the project.

Ideally, a project manager would like to have the option to hand-select specific
people he or she wants on the project team. Realistically, very few project man-
agers have that luxury. In most projects, the project team members are selected
or assigned based not only on expertise and experience but also on availability.

In many project or contractor organizations, the quantities of the various
types of expertise or skills are limited. Organizations that may be performing
multiple projects concurrently may not have sufficient quantities of people with
the needed skills to satisfy all the demands. Multiple projects may be competing
for the same human resources, or specific individuals. So the project manager
may be limited in which people or how many people may be available to be
selected or assigned to his project. In other situations, a contractor may have
submitted a proposal to a customer to do a project and anticipated that specific
people in the contractor’s organization would be available to work on the project.
However, if the customer delays making a decision on selecting a contractor, or
if in the meantime the contractor receives a contract from another customer to
do a project, then some of the specific people who the contractor had expected to
work on the project may no longer be available. So even with a resource require-
ments plan that defines the expertise and skills required, at what quantities, and
for what periods of time, perhaps the predominant constraining factor in select-
ing the project team is availability of the right people at the right time. In orga-
nizations that perform multiple projects at any given time, as some projects are
completed, people are reassigned to project teams for new projects that are start-
ing. Some people may be assigned full time to one project, while others may be
assigned to work part time on several concurrent projects. Other people may
only be required for a certain period of time on a project rather than for the
entire project duration.

The project manager may need to use his or her negotiating skills to obtain
specific people for the team from managers of organizational units who are
responsible for the pools of various types of human resources (designers, video-
graphers, crafts- and tradespeople, marketing specialists, engineers, trainers, and
so forth). For example, the project manager may have to compromise and use
two part-time people to perform certain activities rather than one full-time per-
son because there are no people with the required expertise available full time
when needed. See Chapter 13, Project Management Organizational Structures,
for further related information.

If the required human resources are not available from within the project or
contractor organization, the project manager may need to hire subcontractors or
consultants to fill the gaps in skills or quantities. In other situations, the project
organization may simply need to hire more people with certain experience,
expertise, or skills if they have and foresee more projects and can continue to
assign the new hires to other projects in the future. If there is a sustained
demand, the organization can be more confident about hiring additional full-time
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people rather than outsourcing work to subcontractors or consultants, which
builds the expertise internally rather than relying on external resources.

Project teams should be kept as small as feasible throughout the project. The
more team members there are, the greater the chances for inefficiencies. For
example, if there are more people than needed, some people may spend more
time on tasks than is necessary and some work efforts may stretch out, expand,
or create scope creep, which will drive up actual costs and increase the likelihood
of overspending the budget for a work package or the project. It is a good prac-
tice to minimize the number of full-time project team members and use part-
time people or people for short periods of time, as needed.

Project Team Development
A personal relationship between two people takes time to develop. Initially, you
may be curious about each other but apprehensive about letting your guard
down and opening yourself up to the other person. As you get to know each
other a little more, you may begin to notice differences in your attitudes and
values, and disagreements may arise. You may be anxious about whether the
relationship will or should continue. As you work through your differences, you
may get to know each other better and become friends. As you spend more time
together, you may develop a close relationship that helps you to be open with
each other, accept each other’s differences, and enjoy participating together in
activities that are of mutual interest.

Likewise, teams evolve through various stages of development. In many pro-
jects, people who have never worked together are assigned to the same project
team. This group of individuals must develop into an effective team to success-
fully achieve the project objective.

B. W. Tuckman has defined four stages of team development: forming, storm-
ing, norming, and performing (see Figure 11.1).

FIGURE 11.1 Stages of Team Development

Forming

Storming

Norming

Performing

First Stage

Second Stage

Third Stage

Fourth Stage
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FORMING
Forming is the initial stage of the team development process. It involves the tran-
sition from individual to team member. Similar to the early phase of a relation-
ship, it is when individuals on the team begin to get acquainted. During this
stage, team members generally have positive expectations and are eager to get
started on the work to be accomplished. The group begins to establish an iden-
tity and attempts to define and plan the tasks that need to be done. In this phase,
however, little actual work is accomplished because of the high level of anxiety
that individuals have about the work itself and about their relationships with
each other. Team members are unsure of their own roles and the roles of the
other members of the project team. In the forming stage, the team needs direc-
tion. Members depend on the project manager to provide direction and
structure.

Feelings characteristic of this stage include excitement, anticipation, suspicion,
anxiety, and hesitancy. Individuals do a lot of questioning in the forming stage:
What is our purpose? Who are the other team members? What are they like?
Individuals are anxious about whether they will fit in with the other members
and be accepted. They may be hesitant to participate because they are unsure
how other members will react. Members wonder whether their input will be val-
ued and whether their role in the project aligns with their personal and profes-
sional interests.

During the forming stage, the project manager needs to provide direction and
structure. In giving orientation to the project team, the project manager must
clearly communicate the project objective and create a vision of the successful
result of the project and the benefits it will provide. Project constraints regarding
the work scope, quality requirements, budget, and schedule must be stated. The
project manager also needs to discuss the makeup of the project team: the rea-
sons team members were selected, their complementary skills and expertise, and
each person’s role in helping to accomplish the project objective. Establishing
structure is another task the project manager must perform in this phase. This
includes defining initial processes and procedures for team operation and
addressing such items as communication channels, approvals, and documenta-
tion. These processes and procedures may be improved by the team as it devel-
ops through its later stages. To reduce some of the team members’ anxiety, the
project manager should discuss his or her management style and expectations
regarding the work and behavior of the people on the project team. The project
manager should have a project kickoff meeting with the project team as early as
possible during the forming stage (this is discussed later in this chapter). It is
also important to get the team working on some initial tasks. In this stage, the
project manager gets the team to participate in developing the project plans.

STORMING
The second stage of team development is known as storming. Like the teenage
years, it is usually tough on everyone, but you have to go through it. You cannot
get around it or avoid it.

The project objective and scope become clearer in this stage. Members start to
apply their skills to work on their assigned tasks, and work begins to progress
slowly. When reality sets in, though, it may not match individuals’ initial expec-
tations. For example, tasks may be more extensive or difficult than anticipated,
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or cost or schedule constraints may be tighter than expected. As team members
begin to perform their tasks, they may feel increasing frustration with depen-
dence on the direction or authority of the project manager. For example, they
may have negative reactions to the project manager and to the operating pro-
cesses and procedures that were established in the forming stage. Team members
now begin to test the limits and flexibility of the project manager and the ground
rules. During the storming stage, conflict emerges and tension increases. There is
a need for agreement on methods for handling and resolving conflict. Motivation
and morale are low in this stage. Members may resist team formation—they
want to express their individuality as opposed to team allegiance.

The storming stage is characterized by feelings of frustration, anger, and hostil-
ity. As individuals begin to perform their tasks, they have more questions about
their roles and responsibilities with respect to other team members. As they
begin to follow operating procedures, they question the viability and necessity of
such procedures. Members wonder how much control and authority they have.

In the storming stage, the project manager still needs to be directive, but less
directive than in the forming stage. She or he needs to provide clarification and
better definition of individual responsibilities and of interfacing activities among
team members. It is necessary to begin involving the team in problem-solving
activities and to start sharing decision making in order to empower the team.
The project manager should acknowledge and tolerate any frustration expressed
by team members and not become defensive or take it personally. This is the
time for the project manager to provide an understanding and supportive envi-
ronment. It is important to give members an opportunity to express their con-
cerns. The project manager has to provide guidance and foster conflict resolution
and not try to suppress any frustration, hoping that it will go away by itself. If
the discontent is not addressed, it will build up and could result in dysfunctional
behavior later, putting the successful completion of the project at risk.

NORMING
After struggling through the storming stage, the project team moves into the
norming stage of development. Relationships among team members and between
the team and the project manager become settled in this stage. Interpersonal
conflicts are resolved for the most part. In general, the level of conflict is lower
than it was in the storming stage. Discontent, too, is reduced, as individuals’
expectations align with the reality of the situation—the work to be done, the
resources available, the constraints, and the other individuals involved. The proj-
ect team has accepted its operating environment. Project procedures are
improved and streamlined. Control and decision making are transferred from
the project manager to the project team. Cohesion begins to develop. There is a
sense of team. Individuals feel accepted as part of the team, and they accept
others as part of the team. There is an appreciation of each member’s contribu-
tion to accomplishing the project objective.

Trust begins to develop in this stage, as team members start to confide in one
another. There is a greater sharing of information, ideas, and feelings; coopera-
tion increases. Team members give and ask for feedback and feel that they can
freely and constructively express their emotions and criticisms. A feeling of
camaraderie emerges as the team goes through a socialization process. Personal
friendships may develop that reach beyond the work environment.
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During the norming stage, the project manager minimizes directiveness and
takes on a more supportive role. Work performance accelerates, and productivity
increases. The project manager should recognize the project team for the prog-
ress being made.

PERFORMING
The fourth stage of team development and growth is the performing stage. In this
stage, the team is highly committed and eager to accomplish the project objec-
tive. The level of work performance is high. The team feels a sense of unity and
pride in its accomplishments. Confidence is high. Communication is open, frank,
and timely. During this stage, members work individually or in temporary sub-
teams, as needed. There is a great degree of interdependency—members fre-
quently collaborate and willingly help each other with work beyond their own
assigned tasks. The team feels fully empowered. As problems are identified,
appropriate team members form subteams to solve the problems and decide
how the solution should be implemented. There is a feeling of satisfaction as
progress is made and recognized. Individual members realize that they are
experiencing professional growth as a result of working on the project.

During the performing stage, the project manager fully delegates responsibility
and authority, thereby empowering the project team. She or he focuses on help-
ing the team execute the project plan and on giving recognition to team mem-
bers for their progress and accomplishments. At this stage, the project manager
concentrates on project performance with respect to the scope, budget, and
schedule. The project manager’s role is to facilitate and support the development
and implementation of corrective actions if actual progress falls behind planned
progress. It is also at this stage that the project manager acts as a mentor, sup-
porting the professional growth and development of the people working on the
project.

Figure 11.2 graphically illustrates the levels of work performance and sense of
team during the four stages of team development and growth. The amount of
time and effort it takes a team to move through each of the stages depends on

FIGURE 11.2 Level of Functioning at Various Stages of Team Development
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several factors, including the number of people on the team, whether team mem-
bers have worked together before, the complexity of the project, and the team-
work skills of the members.

Project Kickoff Meeting
The project manager should schedule a project kickoff meeting, also referred to asa project kickoff meeting, also referred to asa project kickoff meeting
a project orientation meeting, with the project team. It should be held as early asproject orientation meeting, with the project team. It should be held as early asproject orientation meeting
possible during the forming stage of team development. This is a very important
meeting to inform team members, reduce anxiety, manage expectations, and
inspire the team. It sets the tone for the entire project. A sample agenda for
such a meeting is shown in Figure 11.3. The following are some topics that
might be discussed under each of the agenda items:

1.Welcome and introductions. The project manager should provide a brief,
warm, and enthusiastic welcome. An important first step in team develop-
ment is to have the participants, including the project manager, introduce
themselves and provide some information about their experience and exper-
tise. This not only gets them involved in the meeting but also informs all the
participants about other team members. This should not be done by quickly
going around the room and asking each person to merely state their name.
Such an approach discounts the person’s value and potential contribution to
the project. Sufficient time should be allocated for this agenda item because it
is a building block for further team development and team building. How-
ever, to ensure that some participants do not use an inordinate amount of
time, when the project manager sends out the agenda in advance of the
meeting, he or she should indicate that each person will have a specified time
limit to tell about his or her experience and expertise.

2.Project overview. The project manager should discuss the elements of the
project charter, project proposal, or contract and other background documents
or information. These documents should be distributed well in advance of the
meeting to give participants sufficient time to review them and come prepared

FIGURE 11.3 Project Kickoff Meeting Agenda
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with any comments or questions. This agenda item should be allocated plenty
of time so that all questions are addressed. The project manager will need to
employ good facilitation skills to keep the discussions on track. See the section
on effective meetings in Chapter 12 for further information. The project
manager may want to invite the sponsor or customer to this part of the meet-
ing to speak about the importance of the project.

3.Roles and responsibilities. The role and responsibilities of each participant
should be discussed so that everyone knows each other’s role. Clarification
needs to be provided about any perceived or identified overlaps or gaps in
responsibilities. If applicable, an initial project organization chart should be
provided showing the project reporting relationships, as well as project job
descriptions, if appropriate.

4.Processes and procedures. This topic should include a discussion of such items
as documentation requirements, approval requirements and processes, com-
munication protocols, and so forth. If the project organization has a change
control system, it should be reviewed with an emphasis on avoiding scope
creep. If there is a communication plan for the project, it should be distributed
to all participants. A communication plan usually includes a list of documents
that will be generated during the project, who the authors of each document
are, to whom each document should be distributed, the frequency of the doc-
ument distribution, and who may need to approve or take other action on the
document. See the section on the project communication plan in Chapter 12
for further information. This agenda item could also include a discussion of
problem-solving and conflict-resolution processes. Any documents related to
the project processes and procedures should be made available to all project
participants, usually through a shared electronic file. Also during this agenda
item, to foster team building, the project manager can organize the partici-
pants into small groups to work on a process-oriented activity, such as creat-
ing ground rules or a code of conduct for behavior at future project team
meetings, and then have each group share their list.

5.Expectations. The project manager should discuss the stages of team devel-
opment to help manage expectations of what the team will go through
(especially regarding the storming stage) as the members grow into a high-
performing team. This is also the time on the agenda for the project manager
to demonstrate his or her leadership and inspire the participants to work as a
team; respect others; value each person’s contribution; have high expectations
of themselves and others; communicate openly, honestly, and in a timely
fashion; maintain ethical behavior; and so forth.

6.Closing comments. The project manager should again ask if there are any
comments or questions and make sure that everyone leaves the meeting with
clear expectations of the work to be done and everyone’s role. The meeting
should end on a high note, with the team eager and enthusiastic to contrib-
ute to the success of the project and looking forward to an enjoyable experi-
ence during which they can develop and expand their skills and abilities.
Another team-building activity that can be valuable is to have a team meal
(lunch or dinner) at the end of the meeting so that team members can
socialize and get to know each other better.

The project kickoff meeting can take several hours or several days, depending
on the size and complexity of the project and the number of participants. It is
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important to allow enough time and not hurry through it. It is time well spent. If
the project has a virtual team with members geographically dispersed, then elec-
tronic communication tools should be used to make sure everyone participates.
See the section on collaborative communication tools in Chapter 12 for addi-
tional information.

For larger projects—for example, those that may span several years—the proj-
ect manager may need to periodically have similar orientation meetings, or a
modified version thereof, as new people are added to the project team. In some
cases, the manager may choose to have one-on-one individual orientation meet-
ings with people. Also as new people join the project team, the project manager
should send out an announcement about them, as well as formally introduce
them at the next project meeting.

Effective Project Teams
A project team is more than a group of individuals assigned to work on one
project; it is a group of individuals working interdependently and cooperatively
to accomplish the project objective. Helping these individuals develop and grow
into a cohesive, effective team takes effort on the part of the project manager and
each member of the project team. As was noted at the beginning of the chapter,
the effectiveness, or lack thereof, of the project team can make the difference
between project success and project failure. Although plans and project manage-
ment techniques are necessary, it is the people—the project manager and project
team—who are the key to project success; project success requires an effective
project team.

CHARACTERISTICS OF EFFECTIVE TEAMS
The following five characteristics are associated with effective project teams.

CLEAR UNDERSTANDING OF THE PROJECT OBJECTIVE
The scope, quality requirements, budget, and schedule must be well defined for a
project team to be effective. If the project objective is to be accomplished, each
team member must have the same vision of the project result and the benefits it
will provide.

CLEAR EXPECTATIONS OF ROLES AND RESPONSIBILITIES
Members of an effective team know how their work must fit together because
they participated in developing the project plans. Team members appreciate
each other’s expertise, skills, and contributions to accomplishing the project
objective. Each person accepts responsibility for carrying out her or his part of
the project.

RESULTS ORIENTATION
Each person on an effective project team has a strong commitment to accom-
plishing the project objective. By setting a good example, the project manager
sets the tone for the energy level. Team members are enthusiastic and willing
to spend the time and energy necessary to succeed. For example, individuals
are willing to work extra hours or weekends or skip lunches when necessary in
order to keep the project on track.
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HIGH DEGREE OF COOPERATION AND COLLABORATION
Open, frank, unambiguous, and timely communication is the norm on an effec-
tive project team. Members readily share information, ideas, and feelings. They
are not shy about asking other members for help. Team members act as
resources for each other, beyond just doing their assigned tasks. They want to
see other members succeed in their tasks and are willing to help and support
them if they are stuck or faltering. They express appreciation when another
team member offers or provides help. They give and accept feedback and con-
structive criticism. Because of this cooperation, the team is creative in problem-
solving and timely in decision making.

HIGH LEVEL OF TRUST
Members of an effective team understand interdependency and accept that
everyone on the team is important to project success. Each member can count
on the other members to do what they say they will do—and at the expected
level of quality. There is a shared sense of trust. Team members care for and
about one another. Because differences are accepted, members feel free to be
themselves. Differences of opinion are encouraged, freely expressed, and
respected. Individuals are able to raise issues that may result in disagreement or
conflict without concern about retribution. Effective project teams resolve con-
flict through constructive and timely feedback and positive confrontation of the
issues. Disagreement is not suppressed; rather, it is seen as normal and as an
opportunity for growth and learning.

Figure 11.4 is a checklist for rating the effectiveness of a project team. It is
recommended that team members complete this assessment instrument periodi-
cally during the project. After the scores of all team members have been summa-
rized, the team, including the project manager, should discuss how to improve in
any areas that were rated low.

BARRIERS TO TEAM EFFECTIVENESS
Although every project team has the potential to be highly effective, there are
often barriers that impede a team’s achievement of the level of effectiveness of
which it is capable. Following are barriers that can hinder project team effective-
ness and some suggestions for overcoming them.

UNCLEAR VISION AND OBJECTIVE
The project manager needs to articulate the project objective, as well as the proj-
ect scope, quality requirements, budget, and schedule. She or he needs to create a
vision of the project result and the benefits it will provide. This information
needs to be communicated at the very first project kickoff meeting. At this meet-
ing, the project manager needs to ask team members if they understand this
information and answer any questions they may have. The information should
then be provided in written form, along with any clarification given during the
meeting, to all members of the project team.

Periodically, the project manager needs to discuss the project objective at project
status review meetings. At these meetings, she or he should always ask whether any-
one has any questions about what must be accomplished. Telling the team what the
project objective is only once, at the beginning of the project, is not sufficient. The
project manager must say it, write it, distribute it, and repeat it frequently.
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FIGURE 11.4 Team Effectiveness Checklist

        Not at All            Somewhat           Very Much 

How Effective Is Your Project Team?

 1. Does your team have a clear understanding of
  its goal? 1 2 3 4 5 

2. Are the project scope, level of quality, budget, 
  and schedule well defined? 1 2 3 4 5 

3. Does everyone have clear expectations of his
  or her own role and responsibilities? 1 2 3 4 5 

4. Does everyone have clear expectations of other  
  members' roles and responsibilities? 1 2 3 4 5 

5. Does everyone know the expertise and skills
  that each person brings to the team? 1 2 3 4 5 

6. Is your team results oriented? 1 2 3 4 5

7. Does everyone have a strong commitment
  to accomplishing the project objective? 1 2 3 4 5  to accomplishing the project objective?

 8. Does your team have a high level of
  enthusiasm and energy? 1 2 3 4 5 

 9. Does your team have a high degree of
  cooperation and collaboration? 1 2 3 4 5 

 10. Are open, frank, unambiguous, and timely
  communications the norm? 1 2 3 4 5 

 11. Do members readily share information, ideas,
  and feelings? 1 2 3 4 5 

 12. Do members feel free to ask other members for help? 1 2 3 4 5 

 13. Do members willingly help one another? 1 2 3 4 5 

14. Do team members give feedback and
  constructive criticism? 1 2 3 4 5 

 15. Do team members accept feedback and 
  constructive criticism? 1 2 3 4 5 

16. Is there a high level of trust among the
  project team members? 1 2 3 4 5 

17. Do members follow through on what they
  say they will do? 1 2 3 4 5 

18. Is there an openness to differing viewpoints? 1 2 3 4 5 

 19. Do team members accept one another and their
  differences? 1 2 3 4 5 

 20. Does your team constructively resolve conflicts? 1 2 3 4 5 
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UNCLEAR DEFINITION OF ROLES AND RESPONSIBILITIES
Individuals may feel that their roles and responsibilities are ambiguous or that
there is overlap in the responsibilities of some individuals. At the beginning
of the project, the project manager should meet individually with each member
of the project team to explain why he or she was assigned to the project, describe
his or her expected role and responsibilities, and discuss how they relate to the
other team members’ roles and responsibilities. For some projects, job descrip-
tions may be provided that outline team members’ roles, areas of responsibility,
levels of authority, and performance expectations. Project team members need to
feel free to ask the project manager to clarify any areas of ambiguity or overlap
whenever they become apparent. As the project team develops the project plan,
each member’s tasks should be identified using a tool such as a work breakdown
structure, a responsibility assignment matrix, or a network diagram or bar chart.
Copies of these documents should be given to everyone and be made readily
available so that each team member can see not only her or his own assigned
tasks but also other members’ tasks and how they all fit together.

LACK OF PROJECT STRUCTURE
Individuals may feel that everyone is working in a different direction or that
there are no established procedures for team operation. This, too, is a reason
for the project manager to have the team participate in developing the project
plan. A tool such as a network diagram shows how everyone’s work fits together
to accomplish the project objective. At the beginning of the project, the project
manager should establish preliminary operating procedures that address such
issues as communication channels, approvals, and documentation requirements.
Each procedure, as well as the rationale for establishing it, needs to be explained
to the team at a project meeting. The procedures should also be provided in writ-
ten form to all team members. If some team members do not follow the proce-
dures or circumvent them, the project manager needs to reinforce the
importance of everyone consistently following established procedures. However,
the project manager needs to be open to suggestions for eliminating or stream-
lining procedures when they no longer contribute to the effective and efficient
performance of the project.

LACK OF COMMITMENT
Team members may not appear to be committed to their project work or the
project objective. To counter such indifference, the project manager needs to
explain to each individual the importance of his or her role on the team and
how he or she can contribute to the success of the project. The project manager
also needs to ask team members what their personal and professional interests
are and look for ways that the project assignment might help satisfy these inter-
ests. She or he should try to determine what motivates each individual and then
create a project environment where these motivators are available. The project
manager also needs to recognize the accomplishments of each person and sup-
port and encourage his or her progress.

POOR COMMUNICATION
Poor communication occurs when team members lack knowledge about what is
happening on the project and individuals do not share information. It is
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important for the project manager to have regular project status review meetings
with a published agenda. Various project team members should be asked to give
a briefing on the status of their work. Participation and questions should be
encouraged. All project documents, such as plans, budgets, schedules, and
reports, should be kept up to date and distributed in a timely manner to the
entire project team. The project manager should encourage team members to
get together to share information, collaborate, and solve problems as needed,
rather than wait for official project meetings. Also, physically locating all mem-
bers of the project team in the same office area can enhance project
communication.

POOR LEADERSHIP
To keep the project team from feeling that the project manager is not providing
effective leadership for the team, the manager has to be willing to periodically
solicit feedback from team members by asking questions like “How am I
doing?” or “How can I improve my leadership?” However, he or she must first
establish a project environment in which individuals feel free to provide feedback
without fear of retribution. The project manager should state at an early project
meeting that feedback will be requested periodically and that others’ suggestions
for improving his or her leadership skills are welcome. For example, a project
manager might show interest in improving his or her leadership skills to enhance
his or her own contribution to the success of the project. Of course, the project
manager then must be willing to follow up on appropriate suggestions, whether
they involve additional training, changing behaviors, or modifying project
procedures.

TURNOVER OF PROJECT TEAM MEMBERS
When team composition changes often—that is, when new people are continu-
ally being assigned to a project and others are leaving—the flow of individuals
may be too dynamic for the team to gel. A project team made up of a small
number of individuals with long-term assignments will be more efficient than a
project team composed of a large number of individuals with short-term assign-
ments. The project manager should acquire individuals for the project team who
are sufficiently versatile in expertise and skills that they can contribute to many
areas of the project and thus be assigned to a project for a long period of time.
Although the project manager should not try to execute the project with a mul-
titude of individuals with narrow expertise who will be assigned to the project for
only short intervals, in some cases it may be appropriate for individuals with
specific expertise to be assigned to the project for only one task or for a limited
time.

DYSFUNCTIONAL BEHAVIOR
Sometimes an individual exhibits inappropriate behavior, such as hostility, bully-
ing, excessive clowning around, or making disparaging personal remarks, that is
disruptive to the development of an effective team. The project manager needs to
meet with this individual, point out the disruptive behavior, and explain that it is
unacceptable because of the impact it is having on the rest of the project team.
The individual might be offered coaching, a training seminar, or counseling if
appropriate. The project manager must make it clear, however, that if the
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dysfunctional behavior continues, the person will be released from the project
team. Of course, the project manager needs to be prepared to follow through if
necessary.

EFFECTIVE TEAM MEMBERS
Being a member of a project team should be an enriching and satisfying growth
experience for each individual. However, growth will not just happen by itself. It
requires a sense of responsibility, hard work, open-mindedness, and a desire for
further self-development. Although the project manager is ultimately responsible
for the success of a project, each member of the project team shares in that
responsibility. What people who work on projects have in common is that they
enjoy the challenge of accomplishing something and working as part of a team.
Each member of the project team needs to help create and foster a positive and
effective project environment.

Effective team members plan, control, and feel accountable for their individual
work efforts. They have high expectations of themselves and strive to accomplish
their assignments under budget and ahead of schedule. They manage their time
well. They make things happen; they do not just let them happen. Effective team
members do not simply work on a task until they are told to stop; rather they are
self-directed and follow through on assignments and action items. They take
pride in doing quality work instead of expecting other team members to finish,
clean up, or redo any of their sloppy or incomplete work. Each team member
can count on all the other team members to perform their respective tasks in a
quality and timely manner so as not to delay or impede the work of other team
members.

Effective team members participate and communicate. They do not sit back
and wait to be asked; they speak up and participate in meetings. They take the
initiative, communicating with other team members and the project manager in
a clear, timely, and unambiguous manner. They listen to each other and provide
constructive feedback to each other. In particular, effective team members feel
responsible for identifying problems, or potential problems, as early as possible,
without pointing the finger or blaming other individuals, the customer, or the
project manager for causing the problems. Effective team members are not only
problem identifiers but also problem solvers. When a problem has been identi-
fied, they suggest alternative solutions and are ready and willing to collaborate
with other team members to solve the problem, even if it is outside of their
assigned area of responsibility. Effective team members do not have a “that’s
not my problem” or “that’s not my job” attitude; rather, they are willing to
pitch in to help the team accomplish the project objective. They have a “we” atti-
tude and tend to speak in terms of “we, us, and our” rather than “I, me, and my.”

Effective team members help to create a positive, constructive project environ-
ment in which there is no room for gossip, whining, cliques, or divisiveness.
They are sensitive to the diverse composition of the project team and show
respect for all members of the team. They respect others’ viewpoints. They do
not let pride, stubbornness, or arrogance get in the way of collaboration, cooper-
ation, and compromise. Effective team members put the success of the project
above personal gain. They readily offer congratulations and give credit to their
teammates.

It has been said that there is no I in TEAM—there are no individual winners
or losers. When a project is successful, everybody wins!
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TEAM BUILDING
Legendary baseball manager Casey Stengel once said, “It’s easy to get the
players. Gettin’ ’em to play together, that’s the hard part.” Teamwork is the
cooperative effort by members of a team to accomplish a common goal. Team
building—developing a group of individuals into a team to accomplish the
project objective—is an ongoing process. It is the responsibility of both the
project manager and the project team. Team building helps to create an atmo-
sphere of openness and trust. Members feel a sense of unity and a strong com-
mitment to accomplishing the project objective. Chapter 10 discussed various
things that the project manager can do to foster and support team building.
The following discussion provides a few ways that the project team can help
the team-building process.

Socializing among team members supports team building. The better team
members get to know one another, the more team building is enhanced. To
ensure that individual members communicate with one another frequently, situa-
tions need to be created that foster socializing among team members. Team
members can initiate some of these situations.

The team can request that team members be physically located in one office
area for the duration of the project. When team members are located near one
another, there is a greater chance that they will go to each other’s offices or work
areas to talk. Also, they will pass each other more frequently in common areas
such as hallways and have a chance to stop and talk. Such spontaneous informal
discussions can be very informative and also help to build relationships. Discus-
sions should not always be work related. It is important that team members get
to know one another on a personal basis, without being intrusive. A certain
number of personal friendships will develop during the project. Having the entire
project team located in one area prevents that “us versus them” feeling that can
arise when parts of the team are located in different parts of a building or plant.
Such a situation can result in a project team that is really a set of several sub-
groups rather than a true team. Colocation is not possible with virtual teams that
are geographically dispersed. Effective electronic communication tools and pro-
tocols need to be used to facilitate team building among members of a virtual
team. See the section on collaborative communication tools in Chapter 12 for
further discussion.

The project team can initiate social events to celebrate project events—for
example, reaching a critical milestone, such as a successful design review meeting
with the customer or customer acceptance of a major deliverable. The team can
also schedule events just for stress relief. An after-work get-together for pizza, a
team luncheon, an informal lunch in the conference room, a monthly birthday
celebration, a weekend family picnic, a community or charity volunteer event,
and a trip to see a sports event or theater production are examples of events
the team can organize to foster socializing and team building. It is important
that such activities include everyone on the team. Although some individuals
may not be able to participate, everyone should at least be invited and encour-
aged to participate. Team members should use these events to get to know as
many other team members (and their families, if they participate) as possible.
A good rule of thumb is to always try to sit next to someone you do not know
too well and strike up a conversation—ask questions, listen to what the other
person says, and look for areas of common interest. This will help to build
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relationships. It is important for individuals to avoid forming cliques composed
of several people who always hang together at every event. Engaging in social
events not only helps to develop a sense of camaraderie but also makes it easier
for team members to engage in open and frank communication while working
on the project.

In addition to organizing social activities, the team can periodically call team
meetings, as opposed to project meetings. The purpose of team meetings is to
discuss openly such questions as the following: How are we working as a team?
What barriers (such as procedures, resources, priorities, or communications) are
impeding teamwork? What can we do to overcome these barriers? What can we
do to improve teamwork? If the project manager participates in team meetings,
he or she should be treated as an equal—team members should not look to the
manager for the answers, and the manager should not pull rank and override the
consensus of the team. It is a team meeting, not a project meeting. Only team-
related issues, not project items, should be discussed.

Team members should foster team building in whatever ways they can. For
example, as new people join the team during the project, the project team
needs to make a special effort to make them feel welcome and integrate them
into the team. For example, team members can organize an informal reception
for new team members, or stop by their office to welcome them and introduce
themselves. They should not expect the project manager alone to be responsible
for team building.

VALUING TEAM DIVERSITY
Globalization, changes in demographics, and the need for individuals with
unique skills are causing changes in the composition or diversity of project
teams. Diversity is differences among people. Diversity is about acknowledging,
understanding, and valuing differences and creating a work environment that
recognizes, respects, and harnesses differences among team members for the
benefits of accomplishing a shared goal, such as the project objective. However,
differences can create barriers to team performance. Miscommunication and mis-
understanding may be more likely to happen between people who are different. If
the differences within the project team are not valued as a strength, they can lead
to low morale, diminished trust, reduced productivity, greater tension, and suspi-
cion and become a serious impediment to team performance. Team members
should feel valued and have a sense of belonging. Diversity of the team brings
unique ideas and perspectives to projects. Each team member has unique experi-
ences, skills, and values to bring to the team. Such differences can lead to more
creative, faster, and higher-quality problem solving and decision making.

Chances are that most project teams are diverse in more ways than you think.
The following are some dimensions of diversity:

• Age or generation. Many teams have a mix of members of various age
groups—younger, older, and in-between. Three or four generations can be
represented on a team. Each generation has different experiences that shape
values and perspectives and thus responds to different motivational factors.
Older team members may value security, a strong work ethic, and adherence
to rules and may prefer face-to-face meetings, whereas younger members
may value work/life balance and informality, dislike close supervision, and
prefer electronic communications with others.
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• Appearance. Team members are different in weight, height, facial features,
hairstyle, clothing, jewelry, body piercing, and tattoos, just to name a few
things. These characteristics can become a barrier to team effectiveness if
some team members make assumptions about other members’ competence
or performance based on their appearance.

• Ethnicity or ancestry. Driven by globalization, projects have team members
located around the globe as well as project work packages that may be out-
sourced to subcontractors on several continents. Moreover, descendants of
immigrants are accessing higher education and attaining skilled positions.
Therefore, more project teams include people in or from different countries
or with various national ancestries. Team members may have not only dif-
ferent levels of language proficiency but different customs and norms as well.
Behaviors and words or phrases that are not considered offensive in one
culture may be considered offensive in another culture. Team members may
have different concepts of time (punctuality), communication styles (greet-
ings, eye contact, hand gestures, personal space), and perceptions of appro-
priate protocol (formality, hierarchy), as well as different views on the role of
women or elders. Team members need to exhibit patience when another
person is struggling with the language or pronunciations.

• Gender. Project teams increasingly include a higher proportion of women, as
more women enter and stay in the workforce, particularly in positions that
require specific high-demand skills, such as in information and technology
fields. Men and women may behave and communicate differently due to
disparities in their socialization process. Different communication styles can
lead to misinterpretation and misunderstanding.

• Health. Teams are diverse with respect to the health or wellness of their
members. This includes physical and mental abilities, as well as behavioral
disorders. Some of these differences are visible, such as prostheses or a cane,
while other health matters are less visible, such as a heart condition or anx-
iety disorder. Team members need to accommodate each other with respect
to health matters and not “label” people or discount their capabilities and
contributions because of health-related limitations.

• Job status. Many project teams include members of different levels of expe-
rience and skills, as well as different levels of seniority and job titles. Team
members should not make assumptions about the potential contribution of
another member based on his or her job title or position. Excluding team
members from meetings or problem-solving discussions because they may be
considered to hold a lower-level position or do not have the specific expertise
can be a missed opportunity for some new and creative ideas.

• Marital and parental status. With respect to conditions such as people get-
ting married at a later age, getting divorced, having been married several
times, becoming widowed, blending families, having both spouses working,
or being single parents or childless couples or partners, the composition of
project teams is more diverse. Team members should not make assumptions
about the availability or effectiveness of other members based on their mar-
ital or parental status, such as assuming that a single person would have
more time to work on a challenging assignment. Members need to accom-
modate the unique needs of team members, such as finishing a meeting
on time so a member can pick up his or her child from child care by a
certain time.
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• Race. With globalization, migration between countries, and growing numbers
of racial minorities who are gaining access to higher education and attaining
skilled positions, project teams increasingly have a mix of people of tradi-
tionally underrepresented races. Team members should avoid stereotyping
others in the team who are from different races. Individuals from various
races can bring different and enriching perspectives to project team discus-
sions and processes.

• Religious affiliation. Just as globalization affects the composition of project
teams with respect to ethnic and racial diversity, it also impacts teams with
respect to religious diversity. There are a variety of religions worldwide, includ-
ing Buddhism, Christianity, Hinduism, Islam, and Judaism. Each religion has
particular practices such as daily prayer times, observance of holy days, dietary
restrictions, and so forth. Individuals may have great devotion to their religious
beliefs and practices. Team members need to respect other members’ religious
practices and accommodate them in accomplishing the project schedule.

• Sexual identity and gender expression. As more individuals express their
sexual and gender identity and as lesbian, gay, bisexual, or transgender, and
there is increased acknowledgement in the workplace, project teams need to
demonstrate an open and inclusive environment. Team members should not
be unwilling to work with team members just because of their sexual identity
or gender expression.

• Other aspects. Other aspects of diversity among the project team can include
political affiliation; personal habits, such as smoking; and personal interests,
such as hunting, traveling, and so forth. Like the other dimensions of diver-
sity mentioned above, these elements need to be respected, even if there may
be personal disagreement, in order to create the environment of trust and
support that is necessary for successful team performance.

Stereotyping is categorizing individuals into a group and then conferring on
them the characteristics that we believe apply universally to all members of that
group. Project team members should not stereotype or make assumptions about
a team member’s behavior or performance based on their diversity. Do not attri-
bute a team member’s performance to a particular diversity characteristic (gen-
der, age, race, and so forth)—for example, “That activity was very tedious and
required attention to detail. Kim did a good job on it because Asians and
women are good at those kinds of tasks.” Similarly, do not blame team members
for something that went wrong and relate it to their diversity (e.g., physical dis-
ability, language skills)—for example, “His task did not get done on time because
he could not keep up with the rest of the team due to his heart condition,” or
“We had to do everything over because her directions were not clear because of
her poor language skills.”

Team members should not exclude or have lower expectations of certain
diverse groups, as seen by, for example, assigning them less challenging tasks or
assuming that a female team member cannot handle additional responsibilities
because of her family obligations. Differences do not imply inferiority or superi-
ority. Do not discount a team member’s comments or contribution just because
of diverse characteristics—for example, not asking the opinion of a younger team
member, a clerical worker, or a craftsperson.

Do not identify, label, or refer to team members by drawing attention to their
diversity—for example, “He’s the one in the wheelchair,” or “the old guy,” or
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“the Hispanic,” or “the girl with the tattoos,” and so forth. Nor should team
members make derogatory or insensitive remarks or engage in behavior
that demeans the dignity of others—for example, making fun of the spelling
or pronunciation of a person’s name rather than asking the person for the
correct pronunciation; what someone is wearing, such as a turban or nose ring;
or a person’s religious practice, such as saying a prayer before he or she eats a
meal.

It is inappropriate for team members to tell jokes, ridicule, or make fun of a
diversity characteristic of a team member or a particular group. Such behavior
often reinforces stereotypes. Innuendoes are also made by what is said or written
(electronic messages), the words used (“those people,” “them”), how it is said (in
a disdainful tone), or body language used (smirking, raising eyebrows, shaking
head). Even if unintentional, a person may use a phrase or term that confuses
or embarrasses another team member. Although one team member may think
a comment is funny, another person may consider it offensive or hurtful. Also,
there is a chance that a person may be offended because they have an acquain-
tance or family member who may be in the group (for example, those with a
physical disability) that is the brunt of the joke.

Inappropriate behavior regarding diversity includes closed-mindedness,
stereotyping, labeling, excluding, ridiculing, insulting, harassing, intimidating,
and discriminating. An individual who is offended or a victim of such behavior
may not react or speak up. The team member may develop resentment for cer-
tain team members, which could affect team cohesion, morale, and performance.
If a team member feels something that was said or done is offensive, he or she
should address it with the offender and perhaps take the opportunity to educate
the person about why it was offensive. Any diversity issues or conflicts should be
addressed immediately so that they can be resolved before they fester and
“explode” at a later time. If a team member exhibits unacceptable behavior
regarding the various aspects of diversity or sees such behavior from other
team members, the concern needs to be discussed with the project manager or
the organization’s management about how the issues should be addressed—on
an individual basis, with the group of individuals involved, or with the entire
team. Diversity-related issues that are not addressed can have serious impacts
on the project team and work environment, resulting in frequent conflicts, a hos-
tile climate, strained communication, or poor performance, as well as causing
specific team members increased anxiety, nervousness, and stress. It could also
lead to a formal complaint by an individual or group and could possibly result
in lawsuits against the project contractor and/or specific team members. It could
also lead to disciplinary action against individual team members, including dis-
missal from the team or termination of employment.

What can a project organization do to create and sustain a supportive and
positive climate for diversity? There are things that can be done by the project
organization, project manager, and individual team members in this regard.

Two actions the project organization can take are to have a written policy
regarding diversity and to provide training about diversity in the workplace.
The goals of the policy might be to create a work environment where (1) all
team members flourish, (2) differences are respected and valued, (3) the right
of all team members to participate and contribute is respected, (4) each team
member is valued and respected for his or her unique contributions, and (5)
there is zero tolerance for breach of respect or intolerant behavior.
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Barriers to valuing diversity include lack of awareness and lack of understand-
ing. Therefore, a training session on diversity should raise awareness, create
understanding, and help diminish misunderstanding and conflict. Providing a
training session on diversity to the project team at the beginning of the project
to inform them of the organization’s policy, and incorporating case studies and
role plays, is a helpful approach. Mandating such training sends a message that
the project organization places high importance on valuing diversity. One out-
come of the training might be that team members become comfortable asking
questions about differences and preferred interactions in the workplace. An
example of how additional informal training can take place throughout the proj-
ect might be to have team lunches where team members of different nationalities
bring ethnic food to share and explain some of their customs.

The project manager must promote and foster a respectful and supportive
work environment that removes barriers to valuing diversity, values differences,
and encourages participation by all team members. She or he must establish and
clearly communicate expectations and exemplify the expected behavior. The
project manager should discuss the importance of respecting and valuing diver-
sity at a project team meeting at the beginning of the project and periodically
throughout the project, as well as discuss those expectations with new members
as part of their orientation when they join the team.

Team members can also do things to support valuing diversity and the con-
tributions of all team members. Individual team members can make a personal
commitment to understand and value diversity and respect the differences of
other team members. Do not make assumptions about other team members’
value or potential contributions. Be aware of and acknowledge your own stereo-
types of diverse groups. Demonstrate respect by striving to learn from team
members who are different from you. Look for occasions for “learning
opportunities.” Make an effort to enhance your awareness and understanding of
the various dimensions of diversity through participation in training, reading,
social activities, informal discussions, and so forth. For example, take the time
to get to know other team members outside of the work environment in a
more relaxed social setting. Be open-minded, exhibit professional behavior, act
in a civilized manner, and have a considerate regard for others.

Diversity for the project team is about acknowledging, understanding and val-
uing differences, and creating a work environment that recognizes, respects, and
harnesses differences for the benefits of accomplishing a shared goal. It should be
seen and valued by the project team as a strength that can enrich communica-
tion, foster better relationships, create an enjoyable workplace, and enhance team
performance. Diversity of the team brings unique ideas and perspectives to pro-
jects. Each team member has experiences, skills, and values to contribute to the
team. Such differences can lead to more creative, faster, and higher-quality prob-
lem solving and decision making. Team members need to interact with each
other based on each person’s unique differences. Having a common goal such
as the project objective can bring a diverse group together.

Key points to remember regarding valuing team diversity follow:

• Do not make assumptions or judgments about team members’ value-added
contributions just because of their diversity characteristics.

• Think before you speak. Once something is said, you cannot take it back,
and you may lose the respect of other team members.
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Ethical Behavior
Bill stopped by Pat’s office and said, “Hey, Pat, what’dya say we skip out this
afternoon and go golfing. The boss isn’t around. If anybody asks, we can just
say we’re going to the construction site to check on some stuff. We’ve been
working hard so we deserve it, and we shouldn’t have to charge it to our vacation
time. We’re a lot more productive than some of the other people around here
anyway. I told the boss the task we’re working on would take us 10 days, and
we should easily finish in about 6 days, just like I figured we would anyway. So
hey, we’ve got some time coming to us.”

Is Bill’s behavior ethical? What should Pat do? As the owner of a small busi-
ness, if some of your employees did this and you found out about it, what would
you do?

There are situations when, rather than doing the right thing, individuals ratio-
nalize their actions, saying, “It’s not hurting anyone,” or “Everybody does it.”
Some people will try to get others to go along with them, or be party to the
action, to validate their behavior. Their thinking is that it must be okay if
another person also agrees to do it.

Not only is ethical behavior necessary within a project organization but it is
also crucial in project business relationships with customers, suppliers, and sub-
contractors. Customers and suppliers want to do business with a contractor or
project organization they can trust. Trust is especially important regarding the
information that the project manager or team members communicate to the cus-
tomer. Withholding or falsifying information is unacceptable, especially in situa-
tions where potential safety consequences are concerned. There certainly may be
gray areas of reporting. For example, when do you tell a customer of a potential
problem—immediately, when the problem is identified; after you have attempted
to resolve the problem; or once you have developed an action plan to resolve the
problem? Will the customer overreact too soon? It is important to communicate
honestly about such situations in a timely manner that is objective and neither
unnecessarily alarming nor misleading.

Throughout any project, situations may arise that can provide an opportunity
for unethical behavior or misconduct. Some examples are:

• Intentionally submitting a low bid on a proposal with the intention of
charging the customer for high-priced changes after you get the contract.

• Purchasing materials from suppliers who give you “kickbacks” or gifts for
doing business with them, rather than using fair, open competition practices.

• Being dishonest in time-card reporting of hours worked, resulting in over-
charges to the customer.

• Padding or falsifying travel expense reports.
• Plagiarizing the work of others and taking credit for it.
• Knowingly using marginal or unsafe materials or designs.
• Taking project supplies or using project equipment for personal use.
• Putting pressure on the project team to charge more or fewer hours than

they actually worked to mislead management or the customer that the proj-
ect expenditures are within budget.

• Knowingly approving test results that are inaccurate.
• Paying off inspectors to approve work that otherwise may not have passed

inspection.
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Many circumstances during a project can be debatable regarding ethical mis-
behavior. For example, if a project schedule slips, is it because the contractor or a
project team member intentionally provided unrealistic time estimates originally,
or was he or she genuinely optimistic that the work could get done in the esti-
mated duration? It really points to “intention” or doing something knowingly—
was the intent to knowingly mislead? Intentional distortion, deception, or mis-
representation is outright unethical.

What can a project organization do to promote ethical behavior and reduce
the chances of any misconduct?

Certainly, the project manager must set the tone and expectations and must
exemplify ethical behavior. If the project team sees the project manager taking
actions or making decisions that are ethically questionable, they will think that
it is okay for them to do the same thing. The project manager must be commit-
ted to always doing what is right and fair and communicate the same expecta-
tions to the project team.

Two actions a project organization can take to help prevent any wrongdoing
are to have a written policy on ethical behavior and to provide training about
ethics in the workplace. A policy on ethical behavior should include topics on
expectations, a process for reporting misconduct, and the consequences of engag-
ing in unethical practices. The Project Management Institute developed a Code of
Ethics and Professional Conduct, which is an excellent guide for people involved
in projects. It can also provide a framework for a project organization’s policy on
ethical behavior.

Providing a training session on ethical behavior to inform the project team of
the organization’s policy, and incorporating case studies or role plays, is a helpful
approach. Employees who participate in ethics training are less likely to engage
in wrongdoing. Mandating such training sends a message that the project orga-
nization places high value on ethical behavior.

The project manager should discuss the importance of ethical behavior at a
project team meeting at the beginning of the project and mention it regularly at
meetings throughout the project. Also, when new members are brought into the
project team, the project manager should discuss the importance of, and expecta-
tions for, ethical behavior as part of an orientation meeting. Ethical actions, such
as a project team member raising an issue about an unsafe design, should be
encouraged, acknowledged, and appreciated. Misconduct or conflict-of-interest
activities must be addressed and appropriate disciplinary action taken to show
that such behavior is unacceptable and will not be tolerated.

Project team members need to be informed that if they are not sure of or hes-
itant about a possible ethical or conflict-of-interest situation, they should bring it
to the attention of the project manager before taking action. The project organi-
zation should also establish a nonthreatening process for individuals to report
any actions by others that they consider unethical or misconduct. For example,
this process might include a procedure for individuals to report such matters
anonymously, or to be able to report them to or discuss them with an indepen-
dent party, such as the human resources manager. If a case of wrongdoing is
reported—for example, someone alleges that a person on the project team is fal-
sifying travel expense reports—the organization must thoroughly investigate such
allegations for facts versus hearsay before any disciplinary action is taken.

Ethical behavior is everyone’s responsibility, not just the project manager’s.
Every member of the project team must be accountable for his or her actions.
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Personal integrity is the foundation for workplace ethics. Individuals who have a
mindset of trying to “get away (from being caught) with things” will erode that
foundation. Other members of the project team need to put peer pressure on
such individuals to help modify the behavior by communicating that they do
not agree with, condone, accept, or want to be party to such behavior.

A point to keep in mind when guiding ethical behavior on projects is to not do
anything that you would not want your family, friends, neighbors, or coworkers to
read about or see in the news or on a social networking site.

Conflict on Projects
Conflict on projects is inevitable. You might think that conflict is bad and should
be avoided. Differences of opinion are natural, however, and must be expected. It
would be a mistake to try to suppress conflict, as it can be beneficial. It provides
an opportunity to gain new information, consider alternatives, develop better
solutions to problems, enhance team building, and learn. As part of the team-
building process, the project manager and project team need to openly acknowl-
edge that disagreement is bound to occur during the performance of the project
and reach a consensus on how it should be handled. Such a discussion needs to
take place at the beginning of the project, not when the first situation occurs or
after there has been an emotional outburst. It should be addressed at the project
kickoff meeting.

The following sections discuss the sources of conflict on a project and
approaches to handling these conflicts.

SOURCES OF CONFLICT
During a project, conflict can emerge from a variety of situations. It can involve
members of the project team, the project manager, the customer, and other sta-
keholders. Here are eight sources of potential conflict on projects.

WORK SCOPE
Conflict can arise from differences of opinion about how much work should be
done, how the work should be done, or at what level of quality the work should
be done. Take the following cases:

• In a project to develop an order-tracking system, one team member thinks that
bar coding technology should be used, whereas another individual thinks that
keypad data entry stations should be used. This is a conflict over the technical
approach to the job.

• In a community festival project, one team member thinks that mailing an
advertisement about the festival to each household in the town is sufficient,
whereas another thinks that the mailing should be sent to all residents in the
county, advertisements should be placed in newspapers, and a website
established. This is a conflict over how much work should be included.

• As part of a project to build a home, a contractor has put on one coat of
paint in each room in the house. Upon inspection, however, the customer is
not satisfied that one coat is sufficient and demands that the contractor put
on a second coat at no additional cost. This is a conflict over the level of
quality of the work.
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RESOURCE ASSIGNMENTS
Conflict can arise over the particular individuals assigned to work on certain
tasks or over the quantity of resources assigned to certain tasks. In the project
to develop an order-tracking system, the person assigned the task of developing
the application software might want to be assigned to work on the database
because it would give her an opportunity to expand her knowledge and skills.
In the community festival project, the team members charged with painting the
booths might think that they need more volunteers assigned to help them in
order to finish the work in time.

SCHEDULE
Conflict can result from differences of opinion about the sequence in which the
work should be done or about how long the work should take. During the plan-
ning stage at the beginning of the project, when a team member estimates that
her tasks will take six weeks to complete, the project manager may respond,
“That is too long. We will never get the project done on time. You have to do
it in four weeks.”

COST
Conflict often arises over how much the work should cost. For example, suppose
a market research company provided a customer with an estimated cost for con-
ducting a nationwide survey and then, when the project was about 75 percent
complete, told the customer that the project would probably cost 20 percent
more than originally estimated. Or what if more people were assigned to a late
project to bring it back on schedule, but now expenditures are way above budget.
Who should pay for the cost overruns?

PRIORITIES
Conflict is likely to result when people are assigned to work on several different
projects concurrently or when various people need to use a limited resource at
the same time. For example, an individual has been assigned to work part of her
time on a project team within her company to streamline some of the company’s
procedures. However, she has a sudden increase in her regular workload, and her
failure to spend the anticipated amount of time on her project assignments is
holding up the project. Which has priority—her project assignment or her regu-
lar work? Or suppose a company has one supercomputer capable of doing com-
plicated scientific data analysis. Several project teams need access to the
computer during the same time period in order to maintain their respective
schedules. The team that cannot use the computer will be behind schedule.
Which project team has priority?

ORGANIZATIONAL ISSUES
A variety of organizational issues can cause conflict, particularly during the
storming stage of team development. There may be disagreement over the need
for certain procedures established by the project manager with respect to docu-
mentation or approvals. Conflict can result from poor or ambiguous project
communication, lack of information sharing, or failure to make timely decisions.
For example, conflict is likely to arise if the project manager insists that all com-
munications flow through him or her. Another case may be that there are not
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enough project status review meetings. When a meeting is finally held, informa-
tion is unveiled that would have been helpful to others if it had been known
several weeks earlier. As a result, some team members may have to redo some
of their work. Finally, there could be conflict between some or all of the project
team members and the project manager because of his or her leadership style.

STAKEHOLDER ISSUES
Conflict can arise from issues with certain stakeholders. For example, a group
may object to the routing of a new highway or pipeline and take an adversarial
position including the threat of public demonstrations and a media campaign.
Or the staff of a medical practice may be upset because they feel there is a lack
of funding and time for adequate training for a new electronic medical records
system. Or some stakeholders may feel that the project manager is not providing
timely or sufficient information about the status of a project.

PERSONAL DIFFERENCES
Conflict can emerge among members of the project team because of differences
in individuals’ values, attitudes, or personalities. In the case of a project that is
behind schedule, if one team member is working evening hours to try to get the
work back on schedule, she may resent the fact that another member always
leaves at the normal time to have dinner with his wife before she leaves for her
evening job. Or two team members may have strong differing political view-
points that are affecting their relationship and work performance and jeopardiz-
ing the success of the project.

There may be times during the project when there are no conflicts. On the
other hand, there will be times when there are many conflicts from various
sources that need to be handled. Conflict is inevitable on projects, but it can be
beneficial if handled properly.

HANDLING CONFLICT
Conflict is not just for the project manager to resolve; conflict between team
members should be handled by the individuals involved. Dealt with properly,
conflict can be beneficial. It causes problems to surface and be addressed. It sti-
mulates discussion and requires individuals to clarify their views. Conflict can
force individuals to search for new approaches; it can foster creativity and
enhance the problem-solving process. If it is handled properly, conflict helps
team building. However, if it is not handled properly, conflict can have a nega-
tive impact on the project team. It can destroy communication—people stop
talking and sharing information. It can diminish team members’ willingness to
listen to and respect others’ viewpoints. It can break down team unity and
reduce the level of trust and openness. Focus must be kept on the issue, not on
the personalities of the people involved.

Researchers Blake, Mouton, Thomas, and Kilmann have identified five
approaches that people use to handle conflict.

AVOIDING OR WITHDRAWING
In the avoiding or withdrawing approach, individuals in conflict retreat from
the situation to avoid an actual or potential disagreement. For example, if one
person disagrees with a second person, the second individual may simply remain
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silent. This approach can cause the conflict to fester and then escalate at a later
time.

COMPETING OR FORCING
In the competing or forcing approach, conflict is viewed as a win-lose situation.
The value placed on winning the conflict is higher than the value placed on the
relationship between the individuals, and the individual who is in a position to
do so handles the conflict by exerting power over the other individual. For exam-
ple, in a conflict between the project manager and a member of the project team
regarding which technical approach to use for designing a system, the project
manager may simply pull rank and say, “Do it my way.” This approach to han-
dling conflict can result in resentment and deterioration of the work climate.

ACCOMMODATING OR SMOOTHING
The accommodating or smoothing approach emphasizes the search for areas of
agreement within the conflict and minimizes the value of addressing differences.
Topics that may cause hurt feelings are not discussed. In this approach, the value
placed on the relationship between the individuals is greater than the value
placed on resolution of the issue. Although this approach may make a conflict
situation livable, it does not resolve the issue.

COMPROMISING
In the compromising approach, team members search for an intermediate posi-
tion. They focus on splitting the difference. They search for a solution that will
bring some degree of satisfaction to each individual. The solution, however, may
not be the optimal one. Take the case where members of the project team are
estimating durations for various project tasks. One member says, “I think it will
take 15 days.” Another says, “No way; it should not take that long. Maybe 5 or 6
days.” So they quickly split the difference and agree on 10 days, which may not
be the best estimate.

COLLABORATING, CONFRONTING, OR PROBLEM SOLVING
In the collaborating, confronting, or problem-solving approach, team members
confront the issue directly. They look for a win-win outcome. They place high
value on both the outcome and the relationship between the individuals. Each
person must approach the conflict with a constructive attitude and a willingness
to work in good faith with the others to resolve the issue. There is an open
exchange of information about the conflict as each sees it. Differences are
explored and worked through to reach the best overall solution. Each individual
is willing to abandon or redefine his or her position as new information is
exchanged, in order to arrive at the optimal solution. For this approach to
work, it is necessary to have a healthy project environment in which there is a
high level of trust, relationships are genuine, and people do not fear retribution if
they are honest with each other.

Differences can escalate into emotional arguments. When individuals try to
resolve a conflict, they cannot let themselves be drawn into an emotional state.
They need to be able to manage, but not suppress, their emotions. They need to
take the time to understand the other person’s point of view. The following sec-
tion provides a helpful approach to collaborative problem solving.
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Unnecessary conflict can be avoided or minimized through early involvement
of the project team in planning; clear articulation of each member’s role and
responsibilities; open, frank, and timely communication; clear operating proce-
dures; and sincere team-building efforts by the project manager and project
team.

Problem Solving
It is unusual for a team to complete a project without encountering some pro-
blems. Normally, various kinds of problems arise along the way, some more seri-
ous than others. For example, the project can fall a few weeks behind schedule,
jeopardizing completion by the customer’s required date. Or the project may be
in budget trouble—maybe 50 percent of the money has been spent, but only 40
percent of the work has been accomplished. Some problems are of a technical
nature—a new optical sensor system is not providing the required data accuracy,
or a new piece of high-speed assembly equipment continues to jam up and ruin
expensive components. How effectively the project team solves problems may
make the difference between project success and project failure.

A NINE-STEP APPROACH TO PROBLEM SOLVING
To help project teams effectively solve problems, a disciplined, creative, and
effective approach to problem solving is needed. Here is a nine-step approach
to problem solving, followed by a discussion of brainstorming—a technique
helpful in several steps of the problem-solving approach.

1.Develop a problem statement. It is important to start with a written statement
of the problem, which gives definition and boundaries to the problem. The
problem statement provides a vehicle for the members of the problem-
solving team to agree about the exact nature of the problem they are trying
to solve. The problem statement should be as specific as possible because it
will help to focus the subsequent steps of the problem-solving process. It
should also include quantitative measures of the extent of the problem
because the measures can be used as criteria later on to help determine
whether the problem has indeed been solved.

• An example of a poor problem statement is “We are behind schedule.” An
example of a better problem statement is “We are two weeks behind
schedule. It looks as if we will miss our customer’s required finish date,
which is four weeks from now, by two weeks unless we do something. If
we do not make the customer’s required date, she will be entitled to a
10 percent price reduction according to the contract.”

• Another example of a poor problem statement is “The sensor system
doesn’t work.” A better statement is “The sensor system is giving errone-
ous data when it measures the rounded corners of parts.”

2. Identify potential causes of the problem. There can be many reasons why a
problem has occurred or is occurring. This is especially true of technical
problems. Take a project involving the development of a multiple-user com-
puter system, in which data are not being passed from the central computer
server to all the user work stations. The cause could be a hardware or soft-
ware problem, or it could be a problem with the server or with some of the
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work stations. A technique often used to identify potential causes of a prob-
lem is brainstorming. This technique will be discussed in the next section.

3.Gather data and verify the most likely causes. In the early stages of the
problem-solving process, the team is often reacting to symptoms rather than
dealing with what might be causing the problem. This is particularly likely to
happen when the problem is described in terms of symptoms. Suppose a
person goes to a doctor and says he has been getting headaches. The doctor
realizes that there could be many causes, such as stress, a tumor, a change in
diet, or a problem in the environment. So the doctor will attempt to gather
additional data about some of the most likely causes by asking questions and
possibly having the patient undergo some tests. The doctor will then use this
information to narrow down the list of possible causes of the problem. It is
important for the team to get beyond the symptoms and gather the facts
before moving on to the next step: identifying possible solutions. Otherwise,
much time may be wasted developing solutions to symptoms rather than to
the cause of the problem. Gathering data, whether it is through asking ques-
tions, interviewing people, running tests, reading reports, or analyzing data,
takes time. However, it must be done to focus the team’s work in the rest of
the problem-solving process.

4. Identify possible solutions. This is the fun and creative step in the problem-
solving process. It is also a critical step in the process. Team members need
to be careful not to jump to the first solution suggested or even the most
obvious solution. They will be disappointed later on when that first or obvi-
ous solution does not work and it is back to the drawing board. For example,
when a project is two weeks behind schedule, the obvious solution may be to
just ask the customer if it is okay for the project to be delivered two weeks
late. However, that solution could backfire. If the project manager
approaches the customer and asks if it is okay for the project to be delivered
late, the customer may react negatively, threaten not to do business with the
company ever again, and call the project manager’s boss to complain about
the project being late. The brainstorming technique, discussed later, is very
useful in this step to help identify several possible solutions.

5.Evaluate the alternative solutions. Once various potential solutions have been
identified in step 4, it is necessary to evaluate them. There may be many
good, yet different, solutions to the problem. Each viable solution should be
evaluated. The question then becomes, “Evaluated against what?” Criteria
have to be established. So in this step, the problem-solving team has to first
establish the criteria against which alternative solutions will be evaluated.
Once the criteria have been established, the team may want to use an evalu-
ation scorecard similar to the one in Figure 3.2. Each criterion can be
weighted differently, depending on how important it is. For example, the cost
of implementing the solution may be weighted more heavily than the esti-
mated time it will take to implement. Like step 3, this step may take some
time if you need to gather data to evaluate the alternative solutions intelli-
gently. For example, it may take time to pull together information on the
cost of parts or materials needed for some of the solutions, especially if
you need to get price estimates from various vendors or suppliers. Each
person on the problem-solving team should complete an evaluation
scorecard for each of the possible solutions. These scorecards will be used in
the next step.
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6.Determine the best solution. In this step, the evaluation scorecards completed
in step 5 by each member of the problem-solving team are used to help
determine the best solution. They become a basis for discussion among the
team members. The scorecards are not used as the sole mechanism for
determining the best solution; they are used as input to the decision-making
process. Here is where it becomes important to have a well-rounded team in
terms of relevant expertise. The decision as to which is the best solution is
based on the knowledge and expertise of the members of the problem-solving
team, in conjunction with the evaluation scorecards.

7.Revise the project plan. Once the best solution has been selected, it is neces-
sary to prepare a plan for implementing that solution. Specific activities need
to be defined along with their estimated durations and costs. The persons
and resources needed for each task must also be identified. The project team
members who will be responsible for implementing the solution should
develop this planning information. It must then be incorporated into the
overall project plan to determine what impact the solution will have, if any,
on other parts of the project. Of specific interest is whether the selected
solution will cause other problems. For example, the best solution to the
technical problem with the sensor system may be to order a new part from a
vendor, but if it takes two months for the vendor to make and ship the part,
this solution may cause the whole project to fall behind schedule and jeop-
ardize meeting the required project completion date. If this risk was not
taken into account in step 5, the problem-solving team may have to revisit
the solution to determine whether it is still the best solution.

8. Implement the solution. Once a plan has been developed for implementing
the best solution, the appropriate team members should go ahead and per-
form their respective tasks.

9.Determine whether the problem has been solved. Once the solution has been
implemented, it is important to determine whether the problem has indeed
been solved. Here is where the team goes back to the problem statement in
step 1 and compares the results of implementing the solution to the measure
of the problem defined in the problem statement. The team has to ask, “Did
the selected solution accomplish what we hoped it would? Is the problem
solved?” The solution may have only partially solved the problem, or perhaps
it did not solve the problem at all. For example, maybe after the new part
ordered for the sensor system was installed, the system still gave erroneous
data. If the problem has not been solved, the problem-solving team needs to
go back to steps 2 and 3 to see what else could be causing the problem.

Depending on the magnitude and complexity of the problem, the above nine-
step problem-solving process can take a few hours or several months. The
problem-solving team should include those individuals most familiar with the
problem as well as individuals with specific expertise that may be required.
Sometimes the individual with the necessary expertise may be an outsider to
the project team, such as a consultant who can provide a fresh perspective.

BRAINSTORMING
Brainstorming is a technique used in problem solving in which all members of a
group contribute spontaneous ideas in a nonjudgmental environment. Before
team members select a solution to a problem, they should make sure that they
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have explored as broad a range of options and ideas as possible. Brainstorming is
a way to generate a lot of ideas and have fun doing it. Brainstorming generates
excitement, creativity, better solutions, and greater commitment. It is particularly
useful in two of the steps in the nine-step approach to problem solving: step 2,
identify potential causes of the problem, and step 4, identify possible solutions.

In brainstorming, the quantity of ideas generated is more important than the
quality of the ideas. The objective is for the group to produce as many ideas as
possible, including novel and unorthodox ones.

The team sits around a table, with a facilitator at a flip chart, computer with
projector, or whiteboard to record ideas. To start the process, one member states
an idea. For example, during a brainstorming session to identify possible solu-
tions for a project that is two weeks behind schedule, the first member might
say, “Work overtime.” It would then be the next member’s turn to state an
idea, such as “Bring in some temporary help.” And so forth. The process con-
tinues around the table, with each person stating only one idea at a time. Anyone
who cannot think of an idea when it is his or her turn can simply say, “Pass.”
Some people will come up with ideas that build on ideas previously mentioned
by others. Building involves combining several ideas into one idea or improving
on another person’s idea. As the ideas are stated, the facilitator records them for
everyone to see. This round-robin process continues until no one can come up
with any more new ideas or the time limit is up.

Two important rules must be followed for brainstorming to work: no discus-
sion and no judgmental comments. As soon as a participant has stated his or her
idea, it is the next person’s turn. Individuals should simply state an idea and not
discuss, justify, or try to sell it. Other participants are not allowed to make any
comments at all, supportive or judgmental, and no one may ask questions of the
person who stated the idea. Obviously such “killer” comments as “That will
never work,” “That is a stupid idea,” or “The boss will not go for that” are not
allowed, but participants also must be cautioned not to use body language, such
as raised eyebrows, a cough, a smirk, or a sigh, to send judgmental messages.

Brainstorming can be an effective and fun way of helping a problem-solving
team come up with the best possible solution.

Time Management
People involved in projects are usually very busy working on their assigned tasks,
communicating, preparing documents, attending meetings, and traveling. There-
fore, good time management is essential for a high-performance project team.
Following are some suggestions to help you manage your time effectively:

1.At the end of each week, identify several (two to five) goals that you want to
accomplish the following week. List the goals in priority order, with the most
important (not the most urgent) first. Take into consideration the time you
will have available; look at your schedule for the week to see whether you
have meetings or other commitments. Do not attempt to create a multiple-
page, exhaustive list of all the things you would like to do. Keep this list of
goals within sight so you will look at it frequently.

2.At the end of each day, make a to-do list for the next day. The items on the
daily to-do list must support the achievement of the goals you set for the
week. List items in priority order, again with the most important (not

Reinforce Your Learning
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necessarily the easiest or the most urgent) first. Before you prepare the to-do
list, look at your schedule for the day to see how much time you have avail-
able to devote to accomplishing the items on your list. You may have meet-
ings or appointments that will reduce the amount of time available. You
should also allow some flextime in your day’s schedule to accommodate
unexpected things that may come up. Do not make an exhaustive list of
everything you would like to accomplish when there is no time to get it all
done—that just causes frustration.

List only what you can realistically accomplish. Do not get in the habit of
feeling that whatever is not accomplished can just be rolled over to the next
day. You will find more items rolled over than accomplished! It is important
to write out the to-do list, not just keep it in your head. Writing it out builds
commitment to doing it.

3.Read the daily to-do list first thing in the morning, and keep it in sight all day.
Set everything else aside, and start working on the first item. Focus and self-
discipline are extremely important. Do not divert your attention to less
important items that may be less challenging, such as reading nonessential
electronic messages, checking your social networking sites, or filing. As you
complete an item, cross it off the list; this will provide a sense of accom-
plishment. Then start right in on the next item. Again, do not let yourself get
sidetracked into working on less important items in between completing the
items on your list.

4.Control interruptions. Do not let phone calls, electronic messages, or walk-in
visitors divert you from working on the items on your to-do list. You may
want to set aside a block of time each day to return and make phone calls
and to reply to and send electronic messages rather than letting them inter-
rupt your work throughout the day. There may be times when you want to
close your door so that people will know not to interrupt you. When you are
working on a particular item on your to-do list, clear away other paperwork
to eliminate the temptation to reach over and start working on something
else.

5. Learn to say no. Do not let yourself get drawn into activities that will con-
sume your time but not contribute to accomplishing your goals. You might
have to turn down invitations to participate in meetings or trips, serve on
committees, or review documents. You may have to cut short hallway con-
versations. Learn to say no, or you will overcommit yourself and end up a
very busy person without accomplishing your goals.

6.Make effective use of waiting time. For example, always carry your smart-
phone, electronic tablet, or reading material with you in case you get stuck in
an airport, a traffic jam, or a dentist’s office.

7.Try to handle most paperwork and electronic messages only once. Go through
your incoming mail or electronic messages at the end of the day so that it
will not divert you from working on your day’s to-do list. There may be
something in your mail or e-mail that will lead you to add an item to the
to-do list you prepare for the next day. When going through your mail or
e-mail, take action on each document while you are reading or holding it:

• If it is junk mail, throw it out or delete it without reading it.
• If you can throw it out or delete it after you read it, do so; file it only if

you cannot get it somewhere else if you need it.
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• If a response is required, either send a brief electronic reply or hand-write
a response on the document and return it to the originator.

• If the document will require an extended period of time to read, either
incorporate time to read it on one of your future to-do lists (if the item
could make an important contribution to your weekly goals) or put it in
your briefcase so that you can read it when you are stuck waiting some-
where (see item 6 above).

8.Reward yourself at the end of the week if you accomplished all your
goals. Make sure you are honest with yourself. Reward yourself for
accomplishing all your goals, not for working hard and being busy but not
accomplishing your goals. In your mind, the reward must be an incentive
and payoff tied directly to accomplishing your goals. If you do not
accomplish your weekly goals, you should not reward yourself. Otherwise,
the reward will be meaningless and will not constitute an incentive to
accomplish the goals.

REAL WORLD PROJECT MANAGEMENT

Google’s Quest to Build the Perfect Team

What makes a perfect team? Does it matter if the team is composed of people with
similar interests, are all skilled at the topic of the project, or are motivated by the
same rewards? Are there specific characteristics that define an effective and efficient
team? If there are, can those characteristics be selected to have the best team expe-
rience and highest team output?

Google’s Project Aristotle set out to find the specifications to be able to build per-
fect teams. They explored hobbies, educational backgrounds, socialization patterns,
friendships outside of work, extrovert and introvert behaviors, and lots of data on
communication patterns and personality types.

After much searching and examination of data, they found it impossible to find a
pattern. Abeer Dubey, a manager of Google’s People Analytics division, commented,
“We looked at 180 teams from all over the company. We had lots of data, but there
was nothing showing that a mix of specific personality types or skills or backgrounds
made any difference. The ‘who’ part of the equation didn’t seem to matter.”

Some of the successful teams at Google were composed of friends who socialized
in situations outside of the workplace and other teams were made up of strangers.
The strength of management varied with some effective teams being led by strong
managers and others by managers who used a more matrix-type environment with
less hierarchy. Dubey observed, “At Google, we’re good at finding patterns, there
weren’t strong patterns here.”

Because they were failing at finding any patterns to explain productivity, effective-
ness, or any other norms of teams, Project Aristotle researchers turned to academic
articles and for themes in the comments made by team members. They found state-
ments about unwritten rules, team culture, reinforcement of behaviors, encourage-
ment of performance, discouragement for anything off task, and personalities of
group members.

Reinforce Your Learning
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In the academic journals, the team found reference to team research conducted
by Carnegie Mellon, Massachusetts Institute of Technology, and Union College,
USA, by a group of psychologists trying to define and systematically measure the
intelligence of teams. They found that some teams had smart individuals who
remained individuals and did not increase the total intelligence quotient (IQ) of the
team and other teams that were composed of people with lesser IQ levels that
worked together and raised the total IQ of the group. Within the research, they con-
ducted a test to have people read the eyes of people in pictures and state what they
thought the person in the picture was thinking or feeling. Interesting to the research-
ers and to the Project Aristotle team, people on more successful teams scored above
average on the examination and people on teams that were ineffective scored below
average. The psychologists concluded that successful teams convey a feeling of
understanding of when someone is upset or happy and these teams provide a place
that is psychologically safe.

To test this theory in Google, Project Aristotle worked with a manager who had
been a S.W.A.T. team member before joining Google. He did not have a computer
background but understood management. Matt Sakaguchi had led a team that
didn’t particularly work together very well. He was assigned a new team and wanted
to know more about how to have his new team work better. Project Aristotle gave
him a survey to conduct with his new team that included questions that asked if
the members understood their roles and responsibilities and if their work had
impact.

Surprising to Sakaguchi, the results indicated that his new team was experienc-
ing discontent, and he had not recognized their feelings. Sakaguchi took his team
to an offsite location to discuss the survey results and what could be done. He
began the session with a story of his own health challenges he was facing. The
team members were dumbfounded; they had been working with Sakaguchi for 10
months and had not taken notice. Other team members revealed their personal
challenges with health and social situations. They soon developed an environment
where team members felt safe to share honestly about things that had been both-
ering them. As a team, they developed new norms to increase communication, to
give more effort to include others, and to take note of others’ emotions. Sakagu-
chi agreed to provide more information to the team on their role in Google’s
mission.

The outcome of what Google learned through Project Aristotle was that no one
wants to be required to leave their personality and their inner life at home when
they go to work. People spend a significant part of their day at work and need to
feel psychologically safe to share things without fear of recrimination. Google
learned that success is built on experiences of the team members and how they
make each other feel. The complex conversations and emotional alertness that is
necessary cannot be optimized by data collection and selection. Individual team
members in successful teams listen to each other and have sensitivity to each
others’ personal and professional situations.

Based on information from Duhigg, C. (2016). What Google learned from its quest to build the perfect team.
The New York Times Magazine. Retrieved from http://www.nytimes.com/2016/02/28/magazine/what-google
-learned-from-its-quest-to-build-the-perfect-team.html?_r=0
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SUMMARY
A team is a group of individuals working interdependently to accomplish the
project objective. Teamwork is the cooperative effort by members of a team to
achieve this common goal. The effectiveness, or lack thereof, of the project
team can make the difference between project success and project failure.

When a project is initiated, one of the first things the project manager must
do is obtain and assemble a project team. Team members are assigned based not

CRITICAL SUCCESS FACTORS

• Project success requires an effective project
team. Although plans and project manage-
ment techniques are necessary, it is the
people—the project manager and project
team—who are the key to project success.

• Putting a group of people together to work on a
project does not create a team. Helping these
individuals develop and grow into a cohesive,
effective team takes effort on thepart of theproject
manager and each member of the project team.

• Project teams should be kept as small as
feasible throughout the project.

• A project kickoff meeting should be held as early
as possible to inform members, reduce anxiety,
manage expectations, and inspire the team.

• Characteristics of effective project teams
include a clear understanding of the project
objective, clear expectations of each person’s
roles and responsibilities, a results orientation,
a high degree of cooperation and collabora-
tion, and a high level of trust.

• Each member of the project team needs to help
create and foster a positive project environment.

• Effective team members have high expectations
of themselves. They plan, control, and feel
accountable for their individual work efforts.

• Members of effective teams have open, frank,
unambiguous, and timely communication.
They readily share information, ideas, and
feelings. They provide constructive feedback
to each other.

• Effective team members go beyond just doing
their assigned tasks; they act as a resource for
each other.

• Diversity of the team brings unique ideas and
perspectives to projects.

• Individual team members make a personal
commitment to understand and value diversity
and respect the differences of other team
members.

• Diversity is valued as a strength that will enrich
communication, foster better relationships,
create an enjoyable workplace, and enhance
team performance.

• Ethical behavior is crucial in project business
relationships with the customer, suppliers, and
subcontractors.

• The project manager and the project team
need to acknowledge openly that disagree-
ment is bound to occur during the perfor-
mance of the project and reach consensus on
how it should be handled.

• Effective project teams resolve conflict
through constructive and timely feedback and
positive confrontation of the issues. Disagree-
ment is not suppressed; rather, it is seen as
normal and as an opportunity for growth.

• Handled properly, conflict can be beneficial. It
causes problems to surface and be addressed.
It stimulates discussion and requires indivi-
duals to clarify their views. It can foster
creativity and enhance problem solving.

• Conflict is not just for the project manager to
handle and resolve; conflict between team
members should be handled by the individuals
involved.

• Each person must approach the conflict with a
constructive attitude and a willingness to work
in good faith with others to resolve the issues.

• To effectively manage their time, team mem-
bers should establish weekly goals and make
daily to-do lists.
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only on their expertise and experience but also on availability. Project teams
should be kept as small as feasible throughout the project.

Project teams evolve through various stages of development. Forming, the ini-
tial stage of the team development process, involves the transition from individ-
ual to team member. During this stage, individuals on the team begin to get
acquainted. During the storming stage, conflict emerges and tension increases.
Motivation and morale are low. Members may even resist team formation. How-
ever, after struggling through the storming stage, the team moves into the norm-
ing stage of development. Relationships among team members and between the
team and the project manager have become settled, and interpersonal conflicts
have been resolved for the most part. The fourth stage of team development
and growth is the performing stage. In this stage, the team is highly committed
and eager to achieve the project objective. The members feel a sense of unity.

The project manager should schedule a project kickoff meeting with the proj-
ect team as early as possible during the forming stage of team development to
inform the members, reduce anxiety, manage expectations, and inspire the
team. It provides an opportunity for team members to get to know each other.
The project manager should provide an overview of the project and discuss roles,
responsibilities, processes, procedures, and expectations.

Characteristics often associated with effective project teams include a clear
understanding of the project objective, clear expectations of each person’s role
and responsibilities, a results orientation, a high degree of cooperation and col-
laboration, and a high level of trust. Barriers to team effectiveness include
unclear vision and objective, unclear definition of roles and responsibilities, lack
of project structure, lack of commitment, poor communication, poor leadership,
turnover of project team members, and dysfunctional behavior.

What people who work on projects have in common is that they enjoy the
challenge of accomplishing something and working as part of a team. Each
member of the project team needs to help create and foster a positive and effec-
tive project environment. Effective team members put the success of the project
above personal gain.

Teamwork is the cooperative effort of a team to accomplish a common goal.
Team building—developing a group of individuals into a team to accomplish the
project objective—is an ongoing process. It is the responsibility of both the proj-
ect manager and the project team. Socializing among team members supports
team building. To facilitate socializing, team members can request that they be
physically located in one office area for the duration of the project. They can also
organize and participate in social events.

Diversity is about acknowledging, understanding, and valuing differences, and
creating a work environment that recognizes, respects, and harnesses differences
among team members for the benefits of accomplishing a shared goal, such as
the project objective. Diversity of the team brings unique ideas and perspectives
to projects. Each team member has unique experiences, skills, and values they
bring to the team. Such differences can lead to more creative, faster, and
higher-quality problem solving and decision making. Some dimensions of diver-
sity include age or generation, appearance, ethnicity or ancestry, gender, health,
job status, marital and parental status, race, religious affiliation, and sexual iden-
tity and gender expression. Project team members should not stereotype or make
assumptions about a team member’s behavior or performance based on their
diversity; nor should they identify, label, or refer to team members by drawing

396 Part 3 People: The Key to Project Success

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



attention to their diversity. Barriers to valuing diversity include lack of awareness
and lack of understanding. Two actions a project organization can take to create
and sustain a supportive and positive climate for diversity are to have a written
policy regarding diversity and to provide training about diversity in the work-
place. Individual team members can make a personal commitment to understand
and value diversity and respect the differences of other team members. Diversity
should be seen and valued by the project team as a strength that can enrich com-
munication, foster better relationships, create an enjoyable workplace, and
enhance team performance.

Ethical behavior is necessary within a project organization and is crucial in
project business relationships with the customer, suppliers, and subcontractors.
Customers and suppliers want to do business with a contractor or project orga-
nization that they can trust. Intentional distortion, deception, or misrepresenta-
tion is outright unethical. Two actions a project organization can take to help
prevent any wrongdoing are to have a written policy on ethical behavior and to
provide training about ethics in the workplace. A policy on ethical behavior
should include topics on expectations, a process for reporting misconduct, and
the consequences of engaging in unethical practices. Misconduct or conflict-
of-interest activities must be addressed and appropriate disciplinary action
taken to show that such behavior is unacceptable and will not be tolerated.
Every member of the project team must feel accountable for his or her actions.
Personal integrity is the foundation for workplace ethics.

Conflict on projects is inevitable. During a project, conflict can emerge from a
variety of situations. It can involve members of the project team, the project
manager, the customer, and other stakeholders. Sources of potential conflict on
projects include differences of opinion on how much work should be done, how
the work should be done, at what level of quality the work should be done, who
should be assigned to work on which tasks, the sequence in which the work
should be done, how long the work should take, and how much the work should
cost. Conflict can also arise because of differences in individuals’ values, atti-
tudes, and personalities. Conflict is not just for the project manager to resolve;
conflict among team members should be handled by the individuals involved.
Dealt with properly, conflict can be beneficial because it causes problems to sur-
face and be addressed.

It is unusual for a team to complete a project without encountering some
problems along the way. A good nine-step problem-solving approach is to
develop a problem statement, identify potential causes of the problem, gather
data and verify the most likely causes, identify possible solutions, evaluate the
alternative solutions, determine the best solution, revise the project plan, imple-
ment the solution, and determine whether the problem has been solved. Brain-
storming is a technique used in problem solving in which all members of a
group contribute spontaneous ideas in a nonjudgmental environment. In brain-
storming, the quantity of ideas generated is more important than the quality of
the ideas.

Good time management is essential for a high-performance project team. To
manage their time effectively, team members should identify weekly goals, make
a to-do list for each day, focus on accomplishing the daily to-do list, control
interruptions, learn to say no to activities that do not move them closer to their
goals, make effective use of waiting time, handle paperwork and electronic mes-
sages only once, and reward themselves for accomplishing their goals.
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QUESTIONS
1. Discuss the stages of team development. Address the process, problems, and

level of productivity of each.
2. What are the benefits of a project kickoff meeting? From your project expe-

rience, describe how the project kickoff meeting for one project could have
been improved.

3. What are some characteristics associated with effective project teams? Can
the same be said for an effective couple, orchestra, or professional sports
team? Why or why not?

4. What are some common barriers to team effectiveness? Think of a team
project on which you have worked. Discuss any barriers to success.

5. Why is it said that there is no I in TEAM? Do you agree or disagree? How
can you be an effective team member?

6. Describe three activities that facilitate the process of team building. Must the
project manager initiate all of these?

7. Describe some of the dimensions of diversity. List some ways you can capi-
talize on diversity in order to achieve your project objective.

8. What role does the project manager have related to ethical behavior on the
team? What steps can be taken to help ensure a high level of ethical behav-
ior? Describe a situation in which you were confronted with an ethical deci-
sion and the outcome of your decision.

9. Discuss some types of conflict that might arise during a project. Describe two
situations in which you have experienced these types of conflict.

10. Describe the methods for handling conflict on a project. How was the conflict
handled in the two situations you described in your answer to question 9?

11. The manager at a local bank noticed that after a new information system was
installed at the bank, some of the customer transactions were not getting posted.
The manager knew that this problem could lead to serious financial difficulties
as well as unhappy customers. Describe how she could apply the nine-step
problem-solving process described in the chapter to solve the problem.

12. With one or several friends, conduct a brainstorming session and list as
many uses of a paperclip as you can.

13. How can people more effectively manage their time? Which of these sug-
gestions do you currently practice? For the next week, attempt to manage
your time better. Heed all the advice given in the book. At the end of the
week, write a summary of your experience.

INTERNET EXERCISES
For the website addresses of the organizations mentioned in these exercises, go to
“Internet Exercises” at the book’s companion website at www.cengagebrain.com.
It is suggested that you save this website in your “Favorites” list for easy access in
the future.
1. The Fish! Philosophy, developed by Charthouse®, includes four simple, inter-

connected practices to help build stronger relationships within teams, with
customers, or with others such as classmates, family, friends, or coworkers.
Search the Web for resources related to The Fish! Philosophy. For each of the
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four practices, list at least five ideas or actions that team members could do
to build stronger relationships following that practice.

2. Search the Web for ideas on sources of conflict and strategies for conflict
resolution. Summarize what you found and compare it to what was pre-
sented in this chapter.

3. Search the Web for ideas on time management. Print out the ideas listed on
at least one site and discuss what you believe are the five most effective
strategies for managing time.

4. Search the Web for a case study in project team building. Was the project
manager successful in building his or her team? Why or why not? Describe
at least one ethical dilemma that the project manager or team might have
faced on the project.

5. Visit the home page for the Project Management Institute. Find the “Ethics
in Project Management” page. Explore the ethics resources. Review and
summarize the PMI Code of Ethics and Professional Conduct.

CASE STUDY 1 Team Effectiveness?
Colin and Raouf had been having one of their typical sidebar conversations dur-
ing the meeting when an obviously irritated Henri looked at Colin. “In my 20
years of experience, I’ve never seen such a shabby hardware design. A first-year
college student could do better,” said Henri, raising his voice at Colin. “No won-
der we’re a month behind schedule. Now we’re going to have to spend more
time and money on redesign. If you were in over your head, Colin, you should
have asked someone for help. I’ll review the situation with Jack when he gets
back on Friday. That’s it—the meeting is over. We need to spend more time
working than chitchatting at meetings.” Everyone else on the project team was
somewhat stunned by Henri’s tirade, but it wasn’t the first time. They all felt
badly for Colin, but others had experienced the wrath of Henri in the past.

Henri is the hardware systems team leader, and Colin is a hardware system
designer assigned to Henri’s team. Jack, the project manager, was out of town
several days for a meeting with the customer and had asked Henri to run the
weekly project meeting in his absence.

After the meeting, Colin went to Raouf ‘s office. Raouf is an application soft-
ware designer. Colin and Raouf have developed a friendship during the past year.
They discovered that they both graduated from the same university, a couple
years apart. They are among the younger members of the project team, along
with Fatima, the software system team leader. “I’m gonna get that jerk if it’s
the last thing I do,” Colin told Raouf.

“Take it easy, Colin. You’re right; he’s a jerk. Everybody knows he doesn’t
know what he’s doing, and he is in over his head. We all have his number,”
responded Raouf. “But notice that Henri never behaves like that in front of
Jack. Only when Jack isn’t around or in meetings when Jack isn’t there.”

“Well, I’m gonna see Jack first thing on Friday when he gets back and tell him
about Henri. Nobody needs to take that kind of crap in front of everybody,”
Colin said.

“Maybe you should talk to Henri first, Colin,” suggested Raouf.
“Yea, right!” chuckled Colin.
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“What do you think Jack will do?” asked Raouf.
“Fire him, I hope,” answered Colin.
“I doubt it,” Raouf said, “Jack seems to always cut him a break, like he feels

sorry for him or something.”
“Maybe Jack should be concerned about all the good apples, and get rid of the

one bad apple!” replied Colin.
Jack was back in the office Friday morning. He was just taking off his jacket

when Colin appeared. “Jack, at one of the project meetings you said you had an
open door policy, so I’m here to talk to you about a problem with Henri,” Colin
said. Jack began unpacking his briefcase and had a lot of things to catch up on
after being out the whole week. He saw Colin was upset, so he said, “Sure, Colin,
I have about 10 minutes before I need to meet with our contracts department to
go over some amendments to the contract.”

Colin blurted out, “This won’t take long. I just want to say that while you were
out, Henri accused me of being a lousy designer in front of the whole project
team. He blamed me for the project being a month behind schedule. He always
does this kind of stuff. Why do you let him get away with it? Nobody likes him.
Can’t you get rid of him or assigned to some other project?”

Jack was taken aback. He responded, “Colin, you really seem upset. Let’s get
together on Monday when I have more time, and you can have the weekend to
cool off.”

“There’s nothing more to talk about. That’s all there is to it. You can ask any-
body if you don’t believe me,” replied Colin, as he left Jack’s office.

Jack asked Rosemary, his administrative assistant, who had been intently
eavesdropping on the conversation from outside of Jack’s office, to schedule a
meeting with Henri for later that afternoon. At that meeting, Jack told Henri
about Colin’s comments. Jack knew Henri had been under stress because his
son had recently been arrested for selling drugs. Henri told Jack, “It sounds to
me like Colin overreacted and blew things way out of proportion. At the meet-
ing, I told Colin that there were some shortcomings in his design and suggested
he get together with some folks and take another look at it. You know how these
young people are; they have got to learn to be responsible for their actions.”

“What about the project being behind schedule? That’s news to me,” asked
Jack.

Henri replied, “Well, I didn’t mean it was Colin’s fault. To be honest with you,
Fatima and her group of software whiz kids aren’t the hardest workers. I mean, I
always see them clowning around and yakking with each other and bothering my
hardware team. No wonder the project is behind schedule. Anyway, don’t worry
about Colin. He’s young and will have to learn to develop a thick skin. I’ll talk to
him. I’ll tell him to stop hanging around with those software people so he doesn’t
develop any bad habits.”

That same Friday afternoon, Colin went around asking most of the younger
members of the project team to meet for a few drinks at a happy hour after
work. They included most of the software people, and Rosemary, Jack’s adminis-
trative assistant. She is attracted to Colin and has been hoping he’d ask her out.
She told Colin that she overheard Henri tell Jack that Fatima and the software
group were causing delays in the project because they spend too much time fool-
ing around rather than working. Later in the evening, Colin went over to talk
with Fatima and Raouf who had been sitting together. Colin told them, “I have
firsthand information that Henri told Jack that the project is way behind

400 Part 3 People: The Key to Project Success

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



schedule because of your software team. I suggest you go and talk with Jack.
Henri is poisoning this project. If Jack believes him, we’ll all be fired before this
project is over. Hey, I had the guts to go to Jack. Now you’ve got to do it, too.
We have got to stand together against Henri. Jack has to be told that Henri is a
big bag of wind and is disrupting the whole project team and causing dissension,
and that’s why the project is behind schedule. Simply put, the project will never
be successful as long as Henri is working on it. And that is going to affect all of
our careers—being associated with a failed project. Jack won’t have any choice
when he sees it’s all of us against Henri.”

CASE QUESTIONS
1. What are some things Colin could have done in or after the meeting when

Henri verbally attacked him?
2. Is there anything more Raouf could have done during or after his meeting

with Colin to prevent the situation from escalating?
3. Could Jack have handled his meeting with Colin in a better way? Was there

anything Jack could have done after his meeting with Colin and before he
met with Henri? What are some things Jack could have done in his meeting
with Henri?

4. What should Fatima do?

GROUP ACTIVITY
Divide the class into four groups and assign one of the case questions to each
group to discuss and develop responses. Each group must identify a spokesper-
son to present its responses to the entire class.

CASE STUDY 2 New Team Member
Straight Arrow Systems Corp. located in Los Angeles, develops and builds cus-
tom systems. Its major customer is the military market. One of its current pro-
jects is to develop a personnel identification and tracking system, referred to as
the PITS.

Bob Slug is the team leader for the hardware development work package.
There has been a higher than normal turnover of people on Bob’s team. Today,
Bob is just finishing up a brief orientation meeting with his newest team mem-
ber, Brad. It is Brad’s first day at Straight Arrow Systems. Brad recently gradu-
ated from a large university in southern California. His father is in the military,
and prior to college, Brad lived in various countries where his father was
stationed.

“Before I introduce you to the rest of the team at the weekly project team
meeting this afternoon, I want to briefly give you some background on each of
the people so you know what you’re in for,” Bob told Brad, as he rolled his eyes.
He continued, “They certainly are a different group of characters. Sometimes I
wonder how we get anything done. You’ll probably eventually hear that we’ve
had some turnover on the team, but I think it was for the best. There were peo-
ple who just didn’t fit in, if you know what I mean.

“First, there’s the Asian lady: Yoko something or other. I can’t pronounce it so
I just call her ‘Yoyo,’ ” Bob says with a chuckle. He continues, “Those people are
good at detailed tasks so I pretty much assign her to double-check the work of
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some of the other people. By the way, whenever she brings in lunch, it smells up
the whole place, as you can imagine. Who knows what kinds of food they eat.

“Then there’s Autumn. Cute! She looks like she’s still in high school. She’s
always got headphones plugged into her ears so it’s hard to take her seriously.
When she talks, she uses all these ‘techie’ terms. These young people just don’t
know how to communicate; all they do is sit in front of their computer all day.
And she is always asking me how she is doing. I mean, I’m not her mommy.
Anyway, I kind of got my arm twisted into hiring her because management
said I didn’t have enough females on my team. Then they wonder why I have
turnover. Next thing you know, she’ll be pregnant and leave, too.

“And I have Jared, the kid with the tattoo. Need I say anything more?” said
Bob, as he shook his head. “If he doesn’t respect his own body, how can I expect
him to respect my authority? He probably gave his parents a hard time, too.

“Tyrell is the black guy, obviously. He doesn’t say much; probably doesn’t feel
like he fits in because he’s the only black on the team, and you know how they
like to always hang out with each other. I expect he’ll probably leave so I don’t
give him any long-term tasks.

“Jay is the guy with the turban. Does he really have to wear that? I mean,
come on, this is America. I also wonder about him. He is always looking down
when he is around women and he never shakes hands with any of them. How
could he not look at Autumn?

“There is Tanya. She’s got a couple of small kids. I’m not sure if she’s married.
Anyway, I can’t count on her because she’s always out because her kids are sick;
and she can’t work late because she has to pick up the kids from the babysitter.
A mother with young kids should be staying home with them, like my wife.

“And you’ll see that Jose is always on the phone talking in Spanish so nobody
else knows what he’s saying. Obviously, he’s not pulling his weight, and I think
the rest of the team resents him. By the way, he has five kids; and before you ask,
yes, he is Catholic.” Bob said with a laugh. He went on, “He’s another one I got
pressured to hire.

“Then there is Kenneth. All I can say is be careful around him. I think he is
looking for a boyfriend if you know what I mean; kinda ‘swishy’.

“And there is Brenda ‘the blimp.’ You won’t miss her,” Bob said, with a big
grin. “When we have meetings with the customer, I obviously make sure Brenda
has other things to do. I don’t want them to get any bad images of the team. On
the other hand, I try to make sure Autumn comes to those meetings; she’s a real
‘looker’ if you get my drift,” Bob said, as he winked.

“Stan is the guy who looks like he’s a hundred years old. He should have retired
a long time ago. He’s too old to have any good ideas; I never even bother asking
him. He’s just hanging on to collect a bigger pension, and everyone knows it.

“Fred is the guy in the wheelchair. He’s okay, but takes forever to get things
done and keep up. I have to make sure I don’t give him any tasks that are too
challenging, or he’ll slow down the rest of the team.

“Finally, there is Sandy. Nobody likes her. She has a hard time building relation-
ships with the rest of the team; seems like she doesn’t trust anybody. No wonder
she’s divorced. Somebody told me she has a kid on drugs. I guess that’s no surprise;
she’s not the greatest role model. She also never seems to hang around any of the
guys on the team. What does that tell you?” Bob said, raising his eyebrows.

“How does management expect me to drive this bus, when I have so many
flat tires?
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“Thank goodness I have Bill on the team. I have known him for a long time.
We went to the State University together, and both of our families go to the
same Methodist church. We also both served in the military together; so he’s a
real task master who I know I can always count on.”

Bob goes on, “I want you to know, Brad, that I’m not prejudiced or anything
like that. I’m just a straight shooter and call things as I see them. Some of the
people may not like that, but at least they know where I stand. These people are
who they are. I don’t know where they all come from; I certainly don’t see them
in my neighborhood or at my church on Sundays. They just don’t have the work
ethic they should have, like Bill and me. They just have some strange values.
Most of them will never get ahead if they don’t change their attitudes. I got to
do my best to get the job done with who I got. But it’s difficult to get anything
done, let alone having to always worry about who might get offended by what
you say and then they might go whining to management or threaten to sue
you. It’s not like the good old days, when everybody was the same. Frankly, I
don’t think some of them like working with each other because they can’t see
past their differences. Some of them even think I’m the one who is different;
can you believe that?

“So you can see, with the team I am stuck with, that it is a real challenge to
complete our hardware development tasks on time. Some days, I REALLY think
this project is the PITS! If I had more people like Bill on the team, things would
be a lot simpler.

“Brad, it looks like Bill, you, and I are going to have to carry the team. We are
the only ones who are different. I hope I can count on you to pick up the slack
and help get the hardware development back on schedule. And Brad, don’t go
telling anybody what I told you about these people, because if word got back to
them it would probably get them all stirred up and they’d go running off to com-
plain to management, and I’d lose my trust in you.”

CASE QUESTIONS
1. Bob is demonstrating what behaviors with respect to valuing team diversity?

What are some alternative choices for what Brad can do next? What should
he do?

2. What should any of the team members do?
3. What could be done to improve the climate for diversity in this case?
4. What do you think Bob’s direct supervisor would do if she were aware of

Bob’s actions?

GROUP ACTIVITY
Divide the course participants into teams of three or four to discuss this case and
develop responses to the case questions. Have each team select a spokesperson to
present its responses to the entire class.
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REAL WORLD PROJECT MANAGEMENT

Monitoring and Controlling Communications

When the San Francisco Giants won the 2014 World Series championship for Major
League Baseball, fans wanted to honor the team in a victory parade. Sara Hunt, vice
president of Giant Enterprises, a subsidiary of the San Francisco Giants baseball
team, went to work. Hunt manages the team’s public nonbaseball events.

“You don’t want to start planning too early,” commented Hunt, “but you also
want to give yourself enough time to create a seamless event with a safe environ-
ment for all the participants.”

With a potential for over a million fans lining the streets of San Francisco, Califor-
nia, Hunt needed to plan for the many aspects of the parade. What streets should be
used for the route? Where should the VIP stand be located? What television and
news teams would be covering the event and where should they set their equip-
ment? What safety risks are possible—bombs, stampedes, earthquakes, power
outages? Which emergency crews should be on site?

Hunt had planned other events that had problems during the event and she wanted
to make sure she took a broad enough view and had enough communications in place
to deal with any critical issue. One such event was a private concert for a San Fran-
cisco Giants corporate client. During the performance, the sound system failed. As
the crews worked quickly to restore the system, Hunt monitored social media to
gauge the audience’s reaction to the loss of the sound. The attendees were reporting
their thrill of an impromptu acoustic performance. Once the sound system was
restored, Hunt and her event team decided to allow the audience to enjoy the unam-
plified performance for a period of time before they returned the amplification.

The victory parade for the champions was successful. In addition to the fans,
other stakeholders for the event included public relations personnel, city officials,
Giants team representatives and members, event team members and producers,
city police and fire officials, and the city department of public works. Hunt credits
the success to the strong relationships among the stakeholders and clear communi-
cations. Systems were in place to manage any crisis or dangerous situation.
“Regardless of whether it’s an earthquake or a stampede, you need to engage the
right emergency resources to react quickly and thoroughly,” stated Hunt.

Some events such as the parade need to be planned quickly. Records and lessons
learned can help inform the planning of short-term events. Other events such as the
Pope visiting the United States in Philadelphia, Pennsylvania, or Kenya, Uganda, and the
Central African Republic, have much longer planning periods and higher levels of risk
assessment. The communications within these projects is extensive. The papal visit to Phi-
ladelphia, Pennsylvania, required the largest security force in U.S. history for a papal visit.
His visit to Uganda required communications among 12,800 officers who provided secu-
rity from a number of different departments and geographical regions of the country.

Case Study 2
International
Communications
Case Questions
Group Activity
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Successful projects rely on monitoring and controlling communications. Some of
these communications are within the usual project channels and others are new due
to the development of technology tools. Hunt observed, “The ability to use real-time
information is astounding. It has a huge impact on how we manage events now.”
Regardless of the size of your project and the length of time to plan, a good commu-
nication plan and communications management plan are necessary.

Based on information from Blake, M. (2016). Crowd control. PM Network,PM Network,PM Network 30(2), 6–8.

This chapter discusses an element vital to the effective performance of a project: com-
munication. Communication takes place between the project team and the customer or
sponsor and other stakeholders, among the project team members, and between the
project team and its organization’s upper management. Communication may involve
two people or a group of people. It can be verbal or written. It can be face-to-face or
involve some medium, such as phones, voice mail, e-mail, text messages, letters,
memos, videoconferencing, document development systems, or shared Web 2.0 tools. It
can be formal, such as a report or a presentation at a meeting, or informal, such as a
hallway conversation or a text message. This chapter covers various types of communi-
cation used during the project. You will become familiar with

• Suggestions for enhancing personal communication, such as face-to-face discus-
sions and written communication

• Effective listening
• Various types of project meetings and suggestions for effective meetings
• Formal project presentations and suggestions for effective presentations
• Project reports and suggestions for preparing useful reports
• Monitoring and controlling changes to project documents
• A project communication plan
• Communicating with stakeholders
• Collaborative communication tools

LEARNING
OUTCOMES

After studying this
chapter, the learner
should be able to:

• Discuss and apply
techniques to enhance
personal verbal and
written communications

• Describe four barriers to
effective listening and
apply techniques to
improve listening and
understanding

• Prepare for and facili-
tate effective project
meetings

• Prepare for and make
informative and inter-
esting presentations

• Prepare useful, read-
able, and understand-
able reports

• Explain how to control
changes to project
documents

• Create a project com-
munication plan

• Communicate effectively
with project
stakeholders

• Describe collaborative
tools used to enhance
communication on
projects
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Personal Communication
Poor communication is often the root cause of failure to accomplish a project’s
scope, schedule, budget, or customer satisfaction objectives. Effective communi-
cation and timely information flow are essential and the lifeblood for successful
project management.

Effective and frequent personal communication is crucial to keep the project
moving, identify potential problems, solicit suggestions for improving project
performance, keep abreast of whether the customer is satisfied, maintain stake-
holder engagement, and avoid surprises. Personal communication can occur
through words or nonverbal behavior, such as body language. It can be face-
to-face or through some medium, including phone, voice mail, e-mail, texting,
letters, memos, videoconferencing, document development systems, or shared
Web 2.0 tools. Personal communication can be verbal or written.

VERBAL COMMUNICATION
Personal verbal communication can be face-to-face or via phone or computer. It
can be by means of voice mail or videoconferencing. Information can be commu-
nicated in a more accurate and timely manner through verbal communication.
Such communication provides a forum for discussion, clarification, understand-
ing, and immediate feedback. Face-to-face communication also provides an
opportunity to observe the body language that accompanies the communication.
Even phone conversations allow the listener to hear the tone, inflection, speed,
volume, and emotion of the voice. Body language and tone are important elements
that enrich verbal communication. Face-to-face situations provide an even greater
opportunity for enriched communication than do phone conversations.

Body language can be used not only by the person talking but also by the listener, as
a way of providing feedback to the person talking. Positive body language can include
direct eye contact, a smile, hand gestures, leaning forward, and nodding in acknowl-
edgment or agreement. Negative body language can be a frown, crossed arms,
slouching, fidgeting, gazing or looking away, doodling, or yawning. In personal com-slouching, fidgeting, gazing or looking away, doodling, or yawning. In personal com-slouching, fidgeting, gazing or looking awa
munication, people need to be sensitive to body language reflective of the cultural
diversity of the participants, whether they are team members, the customer, or other
stakeholders. When communicating with individuals from other cultures or coun-
tries, you need to be aware of their customs regarding greetings, gestures, eye contact,
and protocol. For example, hand gestures, proximity to the person with whom you are
communicating, nodding, and touching have different meanings in different cultures.

When communicating verbally, a person must be careful not to use remarks,
words, or phrases that can be construed to be sexist, racist, prejudicial, or offen-
sive. Comments do not have to be made directly to a particular person to be
offensive. Remarks made in a group setting can be distasteful to some individuals
in the group. They may find certain statements hurtful to themselves or to an
acquaintance. Comments about ethnic customs, surnames, dialects, religious
practices, physical characteristics or appearance, or mannerisms can be offensive,
even if the offense is unintentional or the comment is said in jest. So think before
you speak; you can’t take something back after you said it.

A high degree of face-to-face communication is especially important early in a
project to foster team building, develop good working relationships, establish
mutual expectations, and build trust. Locating the project team in a common area
facilitates communication. It is much easier to walk over to someone’s office to ask
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something than to call the person on the phone and maybe wait several days for
your call to be returned. However, voice mail allows individuals to communicate
verbally in a timely manner when face-to-face communication is not possible. It is
not always feasible to locate the project team in a common area, especially if it is a
virtual team that includes members or subcontractors in different geographic loca-
tions. In such cases, videoconferencing can be helpful if available.

Project team members need to be proactive in initiating timely communica-
tion with other team members and the project manager to get and give informa-
tion, rather than waiting for an upcoming project team meeting that could be
several weeks away. The project manager, in particular, should get out of the
office on a regular basis and drop in on individual team members. She or he
should take the initiative to visit the customer or the project organization’s
upper management for face-to-face communication, rather than waiting to be
summoned to a meeting. If a visit to the customer requires distant travel, the
manager should initiate regular phone discussions between visits.

Verbal communication should be frequent, timely, clear, concise, honest, and
unambiguous. Sometimes attempting to be overly tactful, especially in communicat-
ing a problem or concern, can mislead and result in unclear expectations. Communi-
cating with one person may not work the same with another person. For example, a
person‘s emotional state may influence how the communication is received. You
should check for understanding of what you wanted to communicate by asking for
feedback. If you are not sure whether a point you made was understood by the other
person, ask the other person to state her understanding of what you said. Similarly, if
you are not clear on a point the other person was trying to communicate, paraphrase
what you think the other person said to ensure mutual understanding.

Finally, the timing of verbal communication is important. For example, you should
not barge into a colleague’s office and interrupt him if he is in the middle of doing
something important. Rather, in such a situation, ask him when would be a good
time to get together. You should indicate about how long you need to talk with him
and what you want to discuss. He will then know whether to expect a 10-minute dis-
cussion on a trivial matter or a 1-hour discussion on a critical subject. Similarly, when
making a phone call to another person, you should state at the start what topics you
want to discuss and how long it might take, and then ask if now is a good time or if
you should call back at a more convenient time.

WRITTEN COMMUNICATION
Personal written communication is generally carried out through internal corre-
spondence to or among the project team and external correspondence to the cus-
tomer or others external to the firm, such as subcontractors or some
stakeholders. Written correspondence is normally transmitted through e-mail
or can be sent as hard copy. Formal project documents such as contracts and
amendments, which require signatures, are usually sent as hard copy.

E-mail is a way to communicate efficiently with a group of people when it is
impractical to have a meeting or when the information needs to be disseminated
in a timely manner. Written communication should be used only when neces-
sary. Project participants are usually very busy and do not have time to read
trivial messages or irrelevant documents containing information that could have
been communicated verbally at the next project meeting.

An e-mail may be appropriate as a follow-up to a face-to-face conversation or
a phone call, confirming decisions or actions rather than relying on a person’s

Reinforce Your Learning

5. Project team
members need to be

in initiating timely
communication to

and

information.

Reinforce Your Learning

6. Identify two
methods you can use
to check for under-
standing during verbal
communication.

Reinforce Your Learning

7. What are two types
of personal written
communication?

410 Part 3 People: The Key to Project Success

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



memory. When an e-mail is used to confirm verbal communication, other peo-
ple who were not involved in the verbal discussion but who may need to know
the information should also be copied on the e-mail. Also, such written commu-
nication can be important if a member of the project team leaves the project—
the replacement person will have a record of communications regarding previous
actions and decisions.

Written communication should be used mostly to inform, confirm, and
request—for example, to remind the project team that the customer will be visit-
ing on a certain date or to ask team members to provide written input for a
quarterly project progress report to the client.

Written communication should be clear and concise and should not include
lengthy dissertations or voluminous extraneous attachments. Project participants
are busy with their assigned work tasks and will perceive being flooded with
e-mails or electronic messages as more of a hindrance than a help.

Your written communication is a reflection of you, so be professional. Spelling
errors, poor grammar and punctuation, and inappropriate language give a poor
impression of you. Work-related e-mail should not include emoticons or text mes-
sage abbreviations; it is considered unprofessional, and not all recipients may under-
stand the abbreviations or may misinterpret them. KWIM :-) Refrain from sending
an emotionally charged e-mail. Rather save a draft, review it the next day, and you
will most likely revise it to tone down the emotions and be more professional.

EFFECTIVE LISTENING
The purpose of communicating should be to reach understanding. “I know that
you believe that you understand what you thought you heard me say. But what
you do not realize is that what you thought you heard is not what I meant.”
Communicating is more than talking and hearing. The heart of communication
is not words, but understanding—not only to be understood but also to under-
stand. The person speaking often assumes that the listener(s) understands what
she said. Half of making communication effective is listening. Failure to listen
can cause a breakdown in communication.

Here are some common barriers to effective listening:

• Pretending to listen. You listen and think faster than the average person talks.
This may lead to drifting, boredom, or thinking about what you want to say
in response.

• Distractions. If you try to do something else, such as answer the phone, read,
or send a text message, while someone is talking to you, you will not be able
to focus on the person talking. It is also easy to get distracted by people
walking by or what is happening outside the window.

• Bias and closed-mindedness. Hearing what supports your views and turning
off the things with which you disagree is known as selective listening. Bias in
listening can also be attributed to feelings about the speaker’s clothing style,
looks, tone of voice, or mannerisms.

• Impatience. If you are anxious for the person talking to get to the point or
having a hard time waiting for a chance to interrupt and speak, you may
tune out what the speaker is saying.

• Jumping to conclusions. If you begin to draw conclusions about what is being
said before the person talking has finished, you may not hear the whole story
or all the facts.
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Listening is more than just letting the other person talk. It must be an active,
not a passive, process. Active listening increases understanding and reduces con-
flict. Here are some suggestions for improving listening skills:

• Focus on the person talking. Looking at the person who is speaking helps you
concentrate and pay attention to the speaker’s body language.

• Engage in active listening. Provide verbal and nonverbal feedback to theEngage in active listening. Provide verbal and nonverbal feedback to theEngage in active listening
person talking. This can include body language, such as nodding in
acknowledgment of something the person said, smiling, or simply leaning
forward attentively. It can be a verbal comment that does not require a
response from the speaker, such as “That is interesting,” “I see,” or “Uh
huh.” It can be paraphrasing what the speaker said, as in “What you are
saying is …” or “What you mean is …” Such paraphrasing will give the
speaker an opportunity to clear up any misunderstandings.

• Ask questions. When you need clarification or more information about
something the person said, ask a probing question, such as “Could you tell
me more about that?”

• Do not interrupt. When a person is talking, listen to the whole thought or
wait for an appropriate pause before breaking in with a question or com-
ment. Do not interrupt and change the subject before the person talking has
completed the message.

Good listening skills are important if project team members are to be effective
in communicating with one another, the customer, and other stakeholders.

Meetings
A meeting can be a vehicle for fostering team building and reinforcing team
members’ expectations, roles, and commitment to the project objective. This sec-
tion covers various types of meetings that may take place during a project and
provides suggestions for ensuring that meetings are effective.

TYPES OF PROJECT MEETINGS
The most common types of project meetings are

• Project kickoff meeting
• Status review meetings
• Problem-solving meetings
• Design review meetings
• Postproject evaluation meeting

See Chapter 11 for more information about the project kickoff meeting and
Chapter 9 for more information about the postproject evaluation meeting.

It is not unusual for a contract between a customer and a project contractor to
include requirements for periodic status review meetings and specific design review
meetings.

STATUS REVIEW MEETINGS
A project status review meeting is usually led or called by the project manager;
it generally involves all or some of the project team and may also include the
customer and/or the project team’s upper management. The primary purposes
of such a meeting are to inform, to identify problems, and to identify action
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items. Project status meetings should be held on a regularly scheduled basis so that
problems and potential problems can be identified early and surprises that could
jeopardize accomplishing the project objective can be prevented. For example,
project status review meetings might be held weekly with the project team and
less frequently with the customer—perhaps monthly or quarterly, depending on
the overall duration of the project and the contractual requirements.

A sample agenda for a project status review meeting is shown in Figure 12.1. Here
are some of the subjects that might be discussed under each of the agenda items:

• Accomplishments since the last meeting. Key project milestones that were
reached should be identified, and actions on items from previous meetings
should be reviewed.

• Cost, schedule, and work scope—status. Performance should be compared to
the baseline plan. It is important that status be based on up-to-date infor-
mation regarding completed activities and actual expenditures.

• Cost, schedule, and work scope—trends. Any positive or negative trends in
project performance should be identified. Even if a project is ahead of
schedule, the fact that the schedule has been slipping over the past several
weeks might indicate that corrective action should be initiated now, before
the project falls behind schedule.

• Cost, schedule, and work scope—forecasts—forecasts— . Based on current status, trends,
and the project activities yet to be completed, the forecasted project

FIGURE 12.1 Project Status Review Meeting Agenda

Project Status Review
Team Meeting

A genda

8:30 Cost, schedule, and work scope
• Status 
• Trends
• Forecasts
• Variances 

Jack

8:00 AM Accomplishments since last meeting
• Hardware
• Software

   • Documentation

Steve
Alex
Wendy

8:50 Risk assessment update           Teresa

9:00 Stakeholder issues update Jack

9:10 Corrective actions, if necessary As appropriate

9:30 Opportunities for improvement All

9:40 Open discussion All

Jack9:55 Action item assignments

10:00 Adjourn
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completion date and forecasted cost at completion should be reviewed and
compared to the project objective and the baseline plan.

• Cost, schedule, and work scope—variances. Any differences between actual
progress and planned progress with respect to cost and schedule for project
work packages and activities should be identified. These variances can be
positive—for example, being ahead of schedule—or they can be negative—for
example, overrunning the budget for the earned value of work that has been
accomplished. Negative variances will help pinpoint both current problems
and potential problems. Particular attention should be given to those parts of
the project that have had negative variances that are continuing to get worse.

• Risk assessment update. Determine if there are any changes to the likelihood
of occurrence or the potential impact of any of the previously identified
risks. Particular attention should be given to reviewing the trigger points for
each risk to determine if any risk response plans are on the verge of having
to be implemented. Identify any new risks.

• Stakeholder issues update. Review the stakeholder issue log to make sure that
any contentious issues are being addressed in a timely manner. Also identify
issues that have been resolved as well as any new issues that have become known.

• Corrective actions. In some instances, corrective actions to address problems
and potential problems might take place at the status review meeting—for
example, receiving customer or management approval to proceed with the
purchase of certain materials or authorization of overtime to get the project
back on schedule. In other cases, separate problem-solving meetings may be
required so that appropriate members of the project team can develop cor-
rective actions—for example, to develop a response to a stakeholder issue to
change the planned location of a chemical storage facility because of its
proximity to an elementary school.

• Opportunities for improvement. Opportunities for improvement should also
be identified. For example, a member of the project team might point out
that the technical specifications could be met by using an alternative material
or piece of equipment that is substantially less expensive than the one the
team originally planned to use. Or a team member might suggest that sub-
stantial time could be saved by replicating and slightly modifying existing
software rather than developing completely new software.

• Action item assignment. Specific action items should be identified and
assigned to specific team members. For each action item, the person
responsible and the estimated completion date should be noted. The com-
pletion date should be estimated by the person responsible for the action
item. When people verbalize their commitment to a date at a meeting in
front of other people, they will usually strive to meet that date.

It should be noted that listening to the information provided at a status review
meeting is one way, but not the only way, for a project manager to get a true under-
standing of the project status. He or she needs to validate what was said at the status
review meeting through personal communication with individual members of the
project team. The project manager should also ask to see any tangible products, or
deliverables, such as drawings, prototypes, or reports. This will both validate that the
item is really complete (and not just almost or essentially complete) and show that
the project manager is genuinely interested in the individual’s work and acknowl-
edges its importance to the successful accomplishment of the project objective.
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PROBLEM-SOLVING MEETINGS
When a problem or potential problem is identified by an individual project team
member, that person should promptly call a problem-solving meeting with other
appropriate individuals, not wait for a future status review meeting. Identifying
and resolving problems as early as possible is critical to project success.

The project manager and the project team need to establish guidelines at the
beginning of the project regarding who should initiate problem-solving meetings
and when, as well as the level of authorization required to implement corrective
actions.

Problem-solving meetings should follow a good problem-solving approach,
such as the following:

1.Develop a problem statement.
2. Identify potential causes of the problem.
3.Gather data and verify the most likely causes.
4. Identify possible solutions.
5.Evaluate the alternative solutions.
6.Determine the best solution.
7.Revise the project plan.
8. Implement the solution.
9.Determine whether the problem has been solved.

See the section on problem solving in Chapter 11 for further information about
the nine-step problem-solving approach.

DESIGN REVIEW MEETINGS
Projects that involve a design phase, such as development of an information sys-
tem, design of a website, or design of a floor plan for a hospital renovation, may
require one or more design review meetings to ensure that the sponsor or cus-
tomer agrees with or approves of the design approach developed by the project
team or contractor.

Take the example of a company that hires a consultant to design, develop, and
implement an information system to track customer orders from order entry
through receipt of payment. The company may require that the consultant
review the system design with appropriate company representatives before
approval of the next phase of the project, which involves detailed development
of the system and purchase of hardware and software. At a later stage in the
project, the company may want a stakeholder group of certain employees to
review and approve the user interface and screen formats developed by the con-
sultant to ensure that they meet the needs and expectations of the people who
will be using the system.

In many projects, there are two design review meetings:

1.A preliminary design review meeting occurs when the project team or con-
tractor has completed the initial design, concept drawings, specifications, or
flowcharts. The purpose of this preliminary design review meeting is to get
the sponsor’s or customer’s agreement that the design approach meets the
requirements and to gain approval from the customer before ordering mate-
rials that have a long delivery time so as not to delay the project schedule.

2.A final design review meeting occurs when the project team or contractor has
completed the detailed specifications, drawings, screen and report formats,
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and the like. The purpose of this final design review meeting is to gain
approval from the sponsor or customer before starting to build, assemble,
and produce the project deliverables.

EFFECTIVE MEETINGS
Before, during, and after a meeting, the person organizing or leading the meeting
can take various steps to ensure that the meeting is effective.

BEFORE THE MEETING
• Determine whether a meeting is really necessary or whether another mecha-

nism, such as a conference call, is more appropriate.
• Determine the purpose of the meeting. For instance, is it to share information,

plan, collect input or ideas, make a decision, persuade or sell, solve a prob-
lem, or evaluate status?

• Determine who needs to participate in the meeting, given its purpose. TheDetermine who needs to participate in the meeting, given its purpose. TheDetermine who needs to participate in the meeting
number of participants should be the minimum number needed to achieve
the purpose of the meeting. Project team members are usually busy on their
work activities and do not want to participate in meetings to which they
have nothing to contribute or from which they have nothing to gain. Indi-
viduals who are invited to attend the meeting should know why they are
being asked to participate.

• Distribute an agenda well in advance of the meeting to those invited. The
agenda should include:

• Purpose of the meeting.
• Topics to be covered. Items should be listed from most important to least

important. If time runs out, the most important items will have been
covered.

• Time allocated for each topic and who will cover the topic, make the pre-
sentation, or lead the discussion.

Figure 12.2 is a sample agenda for a project review meeting with a customer.
Accompanying the agenda should be any documents or data the participants
need to review prior to the meeting. Sufficient time should be given between dis-
tribution of the announcement and the date of the meeting to allow participants
to adequately prepare for the meeting. Some participants may need to collect and
analyze data or prepare presentation or handout materials.

• Prepare visual aids or handouts. PowerPoint slides, graphics, charts, tables,
diagrams, pictures, and physical models are effective visual aids. Often, these
materials focus the discussion and prevent a lot of rambling and misunder-
standing. A picture is worth a thousand words!

• Make meeting room arrangements. The room should be large enough that
people are not cramped and uncomfortable. Seats should be arranged so
that all participants can see each other; this will foster participation. The
appropriate visual aids and accessories (projector, screen, computer, flip
charts) should be in the room and be tested before the meeting starts. If
any presenters are going to use PowerPoint slides, it saves time to have the
files loaded on the computer before the meeting starts. Refreshments
should be ordered if the meeting is going to be long. For example, box
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lunches may be served in order to allow meeting discussions to continue
over a working lunch.

In some cases, a conference room may be designated as the “project room,”
where all project meetings are held or where project team members can meet for
problem-solving discussions. Sometimes, such project rooms have project plans,
schedules, status charts, and system diagrams posted on the walls for easy refer-
ence by all project team members.

DURING THE MEETING
• Start the meeting on time. If the meeting leader waits for a few latecomers,

people will get in the habit of showing up late, because they know the
meeting will not start on time anyway. If the meeting starts on time, people
will get in the habit of arriving on time rather than suffer the embarrassment
of entering a meeting already in progress.

• Designate a note taker. Someone should be assigned (preferably before the
meeting) to take notes. The notes should be concise, and they should cover
decisions and action items, assignments, and estimated completion dates.
Detailed meeting minutes can be a burden both to take and to read later and
therefore should be avoided.

FIGURE 12.2 Customer Project Review Meeting Agenda

Project Review
 Meeting with Customer

A genda
Opening comments Jeff8:00 AM

Technical review
   • System design

• Training
• Installation plans

8:15
Joe
Cathy
Jim

10:00 Break

10:15 Project status
• Schedule
• Cost

Jeff

11:00 Risk assessment Teresa

Joe

11:15 Stakeholder issues Jeff

Jeff

11:30 Proposed changes

12:30 Decisions and action items

1:00 Adjourn

12:00 Open discussion (box lunches)
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• Ask all participants to turn off their cell phones, iPods, and other electronic
communication devices so that everyone’s full attention is focused on the’s full attention is focused on the’
meeting.

• Review the purpose of the meeting and the agenda. Be concise, and do not
give a lengthy discourse.

• Facilitate—do not dominate—the meeting. The project manager should not
lead all the discussions, but should get other participants to lead the discus-
sions on their assigned topics. A good facilitator will:

• Keep the meeting moving and within the scheduled time frame.
• Encourage participation, especially from individuals who appear hesitant

to participate.
• Limit discussion by participants who have a tendency to talk too much,

repeat themselves, or stray from the topic at hand.
• Control interruptions and side conversations.
• Clarify points that are made.
• Summarize discussions and make transitions to the next topics on the

agenda.

It is helpful to have the project team participate in developing meeting guidelines
at a project team meeting at the beginning of the project, such as at the project
kickoff meeting, so that everyone understands and is committed to what behav-
ior is expected during project meetings. An example of a code of conduct for
team meetings is shown in Figure 12.3.

• Summarize the meeting results at the end of the meeting and make sure all
participants have a clear understanding of all decisions and action items. The
meeting leader should verbalize these items to help avoid any
misunderstandings.

• Do not overrun the scheduled meeting time. Participants may have other
commitments or subsequent meetings. If all agenda items are not covered,
it is better to schedule another meeting for the people involved with those
items. These should be the lower-priority items anyway, because the agenda
topics should have been arranged in the order of most to least important.

• Evaluate the meeting process. Periodically, at the end of a meeting, allocate
time for the participants to openly discuss what took place and determine
whether any changes should be made to improve the effectiveness of future
meetings.

Figure 12.4 is a checklist for rating the effectiveness of a meeting. The project
team members might complete this assessment instrument periodically during
the project. After the scores of all team members have been summarized, the
team, including the project manager, should discuss how to improve the areas
that were rated low.

AFTER THE MEETING
Publish the meeting results within 24 hours after the meeting. The summary
document should be concise and kept to one page if possible.

It should confirm decisions that were made and list the action items, including
who is responsible, the estimated completion date, and expected deliverables. It
may also list who attended and who was absent. The meeting results should be
distributed to all individuals who were invited, whether or not they actually
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attended the meeting. The meeting notes should not include a detailed narrative of
the meeting discussions. Figure 12.5 is a sample action item list from a meeting.

Effective meetings, like successful projects, require good planning and good
performance.

Presentations
Often, the project manager or members of the project team are called on to give
a formal presentation. The audience may be representatives of the customer’s

FIGURE 12.3 Team Meeting Code of Conduct

T eam M eeting
New Pig Corporation

T eam Q uality M anagement

Code of  Conduc t

Stic k to the topic  at hand.

A rri v e on time and end on time.

O ne person talks at a time.

E v eryone has the responsib ility to partic ipate.  
B e prepared.

B e f rank,  honest,  and sinc ere.

Limit sarc astic  and c ynic al remarks to z ero.

T he ov erall tone of  the meetings w ill b e positi v e.

E liminate negativ ity.

M ake c riti c ism c onstruc ti v e.

P ay attention.  Seek fi rst to understand,  then to 
b e understood.

N o gossip.

I deas b elong to the group,  not to the indiv idual.

T he team speaks w ith one v oic e af ter the dec ision 
is made.  Leav e united.

Reinf orc e positi v e b ehav ior.

K eep your c ool.  I f  you lose it,  you are w rong—  
no one else.
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organization, the project organization’s upper management, the project team
itself, a particular stakeholder group, or the public, such as at a conference. The
audience may be one person (the customer) or several hundred attendees at a
national conference. The presentation may last 10 minutes or an hour or more.
The subject could be an overview of the project; the current status of the project;
a serious problem that is jeopardizing accomplishment of the project objective,
such as a forecasted schedule delay or cost overrun; an attempt to persuade the
customer to expand or redirect the project work scope; or a response to a stake-
holder group regarding their concern about a safety issue.

In such situations, you, the speaker, are in the spotlight. Following are some
suggestions that may help you prepare and deliver your presentation.

FIGURE 12.4 Meeting Effectiveness Checklist

        Not at All          Somewhat         Very Much 

H ow  E f f ec tiv e A re Y our M eetings?

 1. Is the agenda sent in time to allow preparation? 1 2 3 4 5 

 2. Is the agenda properly sequenced? 1 2 3 4 5 

 3. Is sufficient time allocated for each item? 1 2 3 4 5 

 4. Is the room set up appropriately? 1 2 3 4 5 

 5. Do appropriate participants attend? 1 2 3 4 5 

 6. Do meetings start on time? 1 2 3 4 5 

 7. Do attendees know why they were invited? 1 2 3 4 5 

 8. Are meeting objectives understood? 1 2 3 4 5 

 9. Are objectives for each agenda item clear? 1 2 3 4 5 

 10. Are meetings kept on track and not allowed to
  digress? 1 2 3 4 5

11. Is there balanced participation of all attendees? 1 2 3 4 5 

 12. Do attendees listen to each other? 1 2 3 4 5 

 13. Does the leader maintain control? 1 2 3 4 5 

 14. Do meetings have a positive, productive tone? 1 2 3 4 5 

 15. Do meetings finish on time? 1 2 3 4 5 

 16. Are decisions and action items documented and the
  documents distributed?  1 2 3 4 5 

17. Are meetings a valuable use of time? 1 2 3 4 5

FIGURE 12.5 Action Item List:
Action Items from March 1 Project Status Review Meeting

ACTION WHO BY WHEN

1. Revise system requirements document Tyler March 10
2. Schedule review meeting with customer Jim March 11
3. Change purchase order for computers from 15 to 20 Maggie March 19
4. Evaluate feasibility of bar coding and optical character recognition for data entry Hannah March 19
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PREPARE THE PRESENTATION
• Determine the purpose of the presentation. Is it to inform or to persuade?

What do you want to accomplish? For example, do you want the audience to
understand the project, or do you want the customer to agree to suggested
changes in the project work scope?

• Know the audience. What is their level of knowledge or familiarity with the
subject? What is their rank—are they senior managers and key decision
makers, or are they your peers? What is their potential influence on the
project?

• Make an outline of the presentation. Only after you have made an outline
you should develop a script of the presentation. Read it over and over and
over, but do not try to memorize it.

• Use simple language that the audience will understand. Do not use jargon,
acronyms, or terminology that the audience may not understand. Do not try
to impress the audience with your word power! Do not make remarks that
can be construed to be sexist, racist, prejudicial, offensive, sarcastic, or
profane.

• Prepare notes or a final outline that you will use or refer to during your pre-
sentation. Yes, it is all right to use notes.

• Prepare visual aids and test them. Visual aids, such as PowerPoint slides or
videos, can enhance your presentation. Use a font size that is large enough
for the slides to be readable from the most distant seat in the presentation
room. Text slides, graphs, diagrams, and tables should be simple and not
too busy; there should not be a lot of text, and diagrams should not be too
complex. There should be one idea per chart or slide, and no more than
four lines of text per slide and eight words per line. Otherwise, the audience
will be more focused on reading your slides than listening to what you
are saying. Multicolor graphics are more appealing than plain black and
white text, but choose colors carefully, because you can overwhelm your
audience with too many colors or poor contrasting color combinations that
are difficult to read.

If a video is used, it should be brief, usually less than six minutes. The
audience is not coming to watch a video, they are coming to listen to you; do
not rely on a video to be a substitute for you speaking.

• Practice, practice, practice—more than you think you should. You may want
to do a trial run in front of your peers. Ask for their feedback; solicit sug-
gestions on how you might improve the presentation. Some criteria that they
can use to evaluate your presentation are:

• Organization: Opening, introduction, outline, logical flow, transitions,
conclusion, closing

• Content: Comprehensive/complete, level of detail, clarity, length of
presentation

• Professional behavior: Eye contact, delivery mannerisms, gestures, profes-
sional presence and appearance

• Language and voice: Correct use of grammar, enunciation, voice projection
and tone, enthusiasm, pace of delivery, use of terminology or jargon

• PowerPoint slides and visual aids: Readable, concise, understandable, use
of graphics, videos, other exhibits
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• Make copies of handout materials. If audience members do not have to take a
lot of notes, they will be able to give their full attention to the presentation.

• Request the audiovisual equipment well in advance. Whether it is a computer,
projector, microphone, lectern, or pointer, you do not want to find out at the
last minute that it is not available. Make sure you have enough copies for
everyone.

• Go into the meeting room when it is empty or not in use and get a feel for the
surroundings. Stand in the place where the presentation will be made (in the
front of the room, at the lectern, or on the stage). Test the projector and
microphone.

DELIVER THE PRESENTATION
• Expect a bit of nervousness; all speakers experience it. Just remember that you

know more about the subject you are talking about than most of the audi-
ence members do.

• Turn off your cell phone or other technologies that could cause a distraction
to you or the audience.

• Know your opening lines. The opening lines are crucial; have them down pat.
They must be delivered in a confident and relaxed manner. This is where
credibility is established with the audience. You cannot afford to fumble over
the opening lines or say something that may alienate the audience.

• Use the 3-T approach in your presentation:

• First, tell them what you are going to tell them (your outline).
• Then, tell them (the body of your presentation).
• Finally, tell them what you told them (your summary).

• Talk to the audience, not at it. Maintain as much eye contact with the audi-
ence as possible, and refer to your notes as little as possible (you will be glad
you practiced plenty of times beforehand).

• Speak clearly and confidently. Do not speak too quickly or too slowly. Speak
in short, understandable sentences—not long, complex, rambling sentences.
Pause appropriately after a key point or before moving on to a new item. Use
appropriate inflection in your voice to help make a point. Do not present
your speech in a monotone. Stand up straight and speak with confidence and
enthusiasm.

• Use appropriate gestures to help make a point. Use hand movements, facial
expressions, and body language. Do not stand frozen to one spot; move
around, if appropriate. In a large auditorium, it is better to have a portable
microphone than to be locked to a lectern with a fixed microphone. If you
do walk around, whether in a small meeting room or an auditorium, always
face the audience when you speak; never speak with your back to the audi-
ence, such as facing the projector screen.

• Do not read your slides to the audience. Elaborate on the single idea illus-
trated by each visual aid and give examples if appropriate. The audience is
not coming to hear you read your slides; they are coming to listen to what
you have to say (not read).

• Do not stand in front of your visual aids. Do not stand in a position where
you block any of the audience’s view of the projector screen, flip chart, or
other visual aids.

Reinforce Your Learning

16. What are some
important things to do
in preparing a
presentation?

422 Part 3 People: The Key to Project Success

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



• Build interest in your presentation. Develop your “story” with logic and rea-
son. Gradually increase the tempo of your presentation.

• Keep to the key points in your outline. Do not digress or wander off the topic
or your outline. You will waste time and confuse the audience.

• When making key points, explain to the audience why they are important.
• Sum up your points on a particular item before moving on to the next item on

your outline.
• Know your closing lines. The closing is as important as the opening. Tie the

closing to the purpose of the presentation. Finish with conviction and
confidence.

• Allow time for interaction with the audience if appropriate. Ask if there are
any questions. You should state at the beginning of your presentation
whether there will be time for questions at the end of the presentation or
whether the audience can interrupt with questions during the presentation.
The latter option can be risky if you have a fixed time slot or an agenda to
complete. However, if it is a presentation to a customer conducted in a small
meeting room, responding to questions on the fly may be more appropriate
than expecting the customer to hold all questions until the end of the pre-
sentation. In fact, part of your presentation strategy may be to draw the
customer into a discussion to elicit her or his reactions or opinions.

• When responding to questions, be sincere, candid, and confident. Do not
overanswer questions; otherwise you will limit the number of questions that
can be asked in the time available. If you do not know the answer or cannot
divulge the answer, say so; that is a legitimate answer. Do not be defensive in
responding.

Reports
Written reports are just as important as verbal reports in communicating infor-
mation about a project. The required types, content, format, frequency, and dis-
tribution of reports that the project organization must prepare may be specified
by the customer in the contract, or identified in the project communication
plan.

Some reports may be distributed to a large number of recipients. It is impor-
tant to know who will be receiving copies of reports. The audience could be very
diverse and could include people who are very knowledgeable about the project,
as well as individuals who know only what they read in the periodic reports they
receive. Recipients of the reports may have different levels of technical sophisti-
cation, and some may not understand certain technical language or jargon.

It is important to keep in mind that reports must be written to address what is
of interest to the readers, not what is of interest to the person writing the report.
The following sections discuss two common types of project reports and offer sug-
gestions for ensuring that reports are useful.

TYPES OF PROJECT REPORTS
The two most common types of project reports are:

• Progress reports
• Final report
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PROGRESS REPORTS
It is important to keep in mind that a progress report is not an activity report.
Do not confuse activity or busyness with progress and accomplishment. The cus-
tomer, in particular, is interested in project accomplishments—what progress has
been made toward accomplishing the project objective—rather than on what
activities were keeping the project team busy.

Reports on project progress can be prepared by project team members for the
project manager or their functional manager (in a matrix organization), by the
project manager for the customer, or by the project manager for the project
organization’s upper management.

Progress reports usually cover a specified period, called the reporting period.
This period could be a week, a month, a quarter, or whatever best fits the project.
Most progress reports cover only what happened during the reporting period
rather than cumulative progress since the beginning of the project.

A sample outline for a project progress report is shown in Figure 12.6. Items
that might be included in a project progress report include the following:

• Accomplishments since the previous report. This section should identify key
project milestones that were reached. It could also include a report on
achievement (or lack of achievement) of specific goals set for the reporting
period, such as the completion of specific milestones or deliverables.

• Current status of project performance. Data on cost, schedule, and work
scope are compared to the baseline plan.

• Progress toward resolution of previously identified problems. If little or no
progress has been made on items brought up in previous progress reports, an
explanation should be provided.

• Problems or potential problems since prior report. Problems can include
(1) technical problems such as prototypes that do not work or test results
that are not what they were expected to be; (2) schedule problems such as

FIGURE 12.6 Project Progress Report Outline

Progress Project Report
for the Period July 1 to September 30

T abl e of  Contents

1. Accomplishments since prior report

2. Current status of project performance
  2.1 Cost
  2.2 Schedule
  2.3 Work scope

3. Progress toward resolution of previously identified problems

4. Problems or potential problems since prior report

5. Planned corrective actions

6. Milestones expected to be reached during next reporting
     period
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delays encountered because some activities took longer than expected,
materials were delivered late, or construction delays were caused by bad
weather; and (3) cost problems such as cost overruns because materials cost
more than originally estimated or more person-hours were expended on
activities than had been planned.

• Planned corrective actions. This section should specify the corrective actions
to be taken during the next reporting period to resolve each of the identified
problems. It should include a statement explaining whether the project
objective will be jeopardized, with respect to scope, quality, cost, or schedule,
by any of these corrective actions.

• Milestones expected to be reached during next reporting period. These goals
should be in accordance with the latest agreed-upon project plan.

None of the information in the progress report should be a surprise to the
readers. For example, any identified problems should already have been discussed
verbally prior to the preparation of the written progress report.

FINAL REPORT
The project final report is usually a summary of the project. It is not an accumu-
lation of the progress reports, nor is it a chronological day-by-day story of what
happened throughout the project. The final report might include the following:

• Customer’s original need’s original need’
• Original project objective
• Customer’s original requirements’s original requirements’
• Description of the project
• Degree to which the original project objective was met in terms of scope,

quality requirements, budget, and schedule. If it was not met, an explanation
should be included.

• Actual versus anticipated benefits to the customer as a result of the project.
• Future considerations. This section could include actions the customer might

want to consider in the future to enhance or expand the project results. For
example, if the project was constructing an office building, future considera-
tions might be to add a parking deck, a fitness center, or a day care center
adjacent to the building. If the project was organizing a community festival,
future considerations might be to change the time of year, extend the dura-
tion of the festival, or to take action to improve the pedestrian traffic flow.

• A list of all deliverables (equipment, materials, software, documents such as
drawings and reports, and so forth) provided to the customer.

• Test data from the final acceptance testing of a system or piece of equipment,
which provided the basis on which the customer accepted the project results
or deliverables.

USEFUL REPORTS
Taking into consideration the following guidelines when you are preparing proj-
ect reports will help ensure their usefulness and value to the recipients:

• Make reports concise. Do not try to impress the recipients with volume. The
volume of a report does not equate with project progress or accomplishment.
If reports are kept brief, there is a better chance that they will be read.
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Furthermore, report preparation can be a time-consuming activity; the proj-
ect manager should therefore try to minimize the time needed by the project
team to develop input to the project reports.

• Make reports readable and understandable. Use short, understandable sen-
tences rather than compound, complex, paragraph-length sentences. Long
paragraphs will tempt the reader to skip down the page and miss important
points. Use simple language that the various recipients will understand. Do
not use jargon, terminology, or acronyms that some readers may not
understand. Read the report aloud for content and style. Is it easily readable
and understandable, or does it sound stilted and confusing?

• Put the most important points first—in the report and in each paragraph.
Some readers have a tendency to read the first sentence and then skim over
the rest of the paragraph.

• Use graphics where possible—such as charts, diagrams, tables, or pictures.
Remember, a picture is worth a thousand words. Do not make the graphics
too busy. Have one concept or point per graphic. It is better to have several
clean graphics than a single cluttered one.

• Pay as much attention to the format of the report as to the content. The
report should be open, inviting, and organized in a manner that is under-
standable to the readers. It should not be cluttered or in a small size type
font that is difficult to read. It should not contain material, graphics, or
forms that are confusing or illegible.

Written reports, like verbal communication, leave an impression—positive or
negative—with the audience. Care and thought should be given to preparing
reports. Report preparation should be looked on as an opportunity to make a
positive impression, rather than as a burdensome, time-consuming activity. It
may be worthwhile to ask periodically for feedback from the recipients of the
reports regarding the reports’ value and usefulness in meeting their needs and
interests, and to solicit any suggestions they might have for enhancing the
reports.

Control Document Changes
In addition to project reports, many other documents may be created by either
the project team or the customer during the project. Some examples are design
sketches, specifications, engineering drawings, material lists, maintenance
instructions, training materials, floor plans, and software for controlling the
movements of a robot. Project documents can be text, drawings, forms, lists,
manuals, photographs, videos, or software. They can be on large paper, such as
an engineering drawing, or in electronic format, such as a PowerPoint document
or a simulation video.

Revisions to project documents can result from changes initiated by the cus-
tomer or by the project team. Some changes are minor; others are major, affect-
ing the project work scope, budget, and schedule. An example of a minor change
is updating the drawings and assembly instructions for festival booths because a
benefactor donated canopies for all the booths. An example of a major change is
a change in the location, size, and type of some of the windows requested by the
customer upon seeing the house being built. In this case, it is important that the
contractor stop work on those particular windows and inform the customer of
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any additional costs or schedule delays that might be caused by the requested
changes. These changes should be documented in writing for the customer, and
the customer should approve the changes before work proceeds and any new
materials are ordered. When the changes are approved, the house plans and
drawings need to be revised to incorporate the changes.

Throughout a project, various project documents will be revised to incorpo-
rate changes. At the start of the project, a document control system, also
referred to as a configuration control system, needs to be established for the pro-
cess and procedures that define how changes to documents will be documented,
approved, and communicated. Such a system must be communicated to all proj-
ect participants. It is important for the project team to know which is the latest
version of a document so that they can perform their work correctly based on
the most current information and documentation. For example, the buyer
would not want the builder to use outdated drawings if the architect had just
made revisions that changed the locations of interior walls.

It is good practice to put on each page of each type of document: (1) the date
of the latest revision, (2) a sequential revision number, and (3) the initials of the
person who made the changes. For example, a notation in the lower right corner
of a drawing of the floor plan for an office arrangement may indicate Rev. 4,
12/29/17, ES, which denotes that the latest version of the floor plan is revision
number 4, which was made on December 29, 2017, by Elisabeth Smith (ES). For
documents created using software such as Microsoft Word, the application has
capabilities to track detailed changes to documents.

Just as important as keeping up to date with revision numbers and dates on
documents is timely distribution of updated documents to appropriate people on
the project. When changes are made to documents, the updated documents
should immediately be distributed to any project team members whose work
will be affected by the changes. Also, when revised documents are distributed,
they should be accompanied by a cover memo explaining the changes that were
made to the previous document. This will be helpful to people receiving the doc-
ument so that they will not need to go back and compare the new document to
the old one and try to find the changes. If only a few changes are made to a
document, distribution of the particular pages that were changed may be all
that is required. When changes are extensive, it may make sense to distribute
the entire revised document rather than just the revised pages. See the section
on managing changes in Chapter 10 for related information.

Project Communication Plan
Not all stakeholders or project team members want or need all project docu-
ments. A project communication plan defines the generation and distribution
of project documents among project stakeholders throughout the project. It iden-
tifies the various documents, who is responsible for creating each document, by
when or how frequently each document must be distributed, to whom each doc-
ument is to be distributed, and what action each recipient is expected to take.
The project charter or contract often includes sponsor or customer requirements
for specific documents, including frequency, the need for customer approvals,
and who in the customer organization should receive copies of which docu-
ments. For any external resources that are used on the project, such as
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subcontractors, consultants, or vendors, the project organization will define
requirements regarding documentation, approvals required, and distribution
and include such requirements in subcontracts or purchase orders.

Figure 12.7 is a generic template for a project communication plan; each row
in the matrix would include information related to a specific project document.
The following elements might be included in the plan:

• Documents include project charter, contract and amendments, project com-
munication plan, requirements document, project scope document, quality
plan, work breakdown structure, responsibility assignment matrix, network
diagram, schedules, budgets, risk management plan, stakeholder issue log,
project procedures, change orders, design documents, drawings, specifica-
tions, material lists, instruction manuals, training materials, test plans, test
results, formal acceptance of deliverables, meeting agenda, minutes of meet-
ings, applied time and percent complete reports, travel request and expense
reports, progress reports, subcontracts and amendments, purchase orders,
and invoices.

• Author or originator is the name or title of the person(s) responsible for
creating or preparing the document.

• Required date or frequency can be the specific date by which the document
must be completed and distributed to recipients. For example, some docu-
ments may be a required project deliverable, such as preliminary specifica-
tions, for which the customer has a required completion date and with which
a progress payment may be associated. Other documents, such as progress
reports, are to be completed and distributed at regular intervals, such as
biweekly, monthly, or by the 15th of each month. Yet other documents such
as contract amendments, purchase orders, revisions of drawings, or specifi-
cations may not have a specific required date or regular frequency, but
instead they are generated on an “as-needed” basis.

• Recipients include the name or title of each person to whom the document is
to be distributed. This is referred to as the distribution list for a document.

• Action required indicates what action each recipient of a document is
expected to take after receiving the document. For example, the document
might be distributed to some stakeholders only for their information, it could
be provided to some recipients to review and provide comments, or the
recipient might be the customer or sponsor who is expected to review and
approve a particular document, such as a design or report.

FIGURE 12.7 Project Communication Plan

DOCUMENT
AUTHOR OR
ORIGINATOR

REQ’D DATE OR
FREQUENCY RECIPIENTS

ACTION REQUIRED
(I, C, OR A) COMMENTS

Key: I: For Information Only; C: For Review & Comments; A: For Review & Approval
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• Comments might include special notes or conditions related to a specific
document, such as approval required within one week, document to be
translated into Spanish, document contains proprietary or confidential
information, and so forth.

The project communication plan needs to be updated as stakeholders or their
information needs change, or if new people or new documents are identified.

Stakeholder Communication
The project team should welcome stakeholder input, involvement, discussions,
and debate. It will build support for the project. Communicating with stake-
holders requires the project team to employ effective verbal and written commu-
nications, and in particular effective listening to achieve understanding.
Stakeholders’ concerns should be addressed early, positively, and in a timely
manner; and not confrontationally, put off, ignored, or dismissed. The project
manager needs to provide opportunities for regular two-way communication
with each stakeholder, not just when an issue or concern is identified. The proj-
ect manager and team need to listen, be open-minded, thoughtful, and behave
professionally; and not dominate the discussions, overreact, become defensive,
or lose control of their emotions. In most situations each stakeholder should be
dealt with separately because each has their unique interests and concerns, rather
than dealing with all stakeholders as a group.

It is important to have regular communication with the various project stake-
holders. The project team needs to keep stakeholders informed regularly of proj-
ect status, updates, and changes; otherwise they may jump to the wrong
conclusions about the status of issues that are important to them. Such informa-
tion should be provided in writing or posted on the project website to minimize
the chance of misinterpretation of verbal discussions and presentations, or
rumors.

Rather than just providing information at meetings with stakeholders, the
project team should provide opportunities for questions, discussions, and com-
ments. During the meetings the project team members should make use of active
listening techniques. After the meetings the project manager should follow up by
providing a written copy of the responses to stakeholder questions and concerns
or post such information on the project website. This will minimize any misun-
derstandings, misinformation, or reinterpretation of information that may be
passed along verbally to any individuals who were not at the meetings.

Stakeholder engagement and support are important to the successful perfor-
mance of a project and accomplishment of the project objective. Regular and
open communication, trust, respect, open-mindedness, and a positive win-win
attitude are keys to successful stakeholder engagement.

Collaborative Communication Tools
Meetings create a forum and opportunity for team collaboration. However, face-
to-face meetings are not always feasible, timely, or practical, especially when
many team members are involved, and there are constraints such as travel. Vir-
tual project teams may be geographically dispersed, with team members located
in various buildings in an office complex, or in different offices in various cities
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within a state, across the country, or on several continents. Also with telecom-
muting, some team members may work from their domiciles.

There are various collaborative communication tools, such as teleconferencing,
content management systems, extranets, collaborative project workspaces on the
Web including Web 2.0 tools, and groupware that allow all or some of the mem-
bers of the project team, including subcontractors and the customer, to communi-
cate and collaborate with each other. Use of such collaborative communication
tools can be important when team members are in different geographic locations,
making it inconvenient or impractical for them to physically come together in a
common location for a face-to-face meeting. These tools facilitate the sharing of
project information and can enhance the communication, collaboration, team-
work, productivity, and performance of the project team. Collaborative communi-
cation tools range from e-mail, which relies on writing and reading, to audio-based
tools, such as conference calls, and videoconferencing, which is based on both
audio and video. For project communications that are not face-to-face, e-mail is
the most frequently used method for transmitting and distributing project infor-
mation. Information can be distributed quickly and efficiently to the project team
or various subgroups through an assortment of distribution lists.

Electronic communication devices such as smartphones and tablets may have
features and apps that can provide team members with greater access and flexi-
bility while using various interactive telecommunication technologies and collab-
oration tools such as e-mail, Internet access, videoconferencing, document
management, and Web 2.0 collaboration tools. These devices allow for increased
productivity, instant access to information, and enable users to manage their
business hours more efficiently.

Teleconferencing allows the live exchange of information among members of
the project team. It includes tools such as conference calls and videoconferenc-
ing. It can help facilitate the sharing of information in a more interactive way
than e-mail. Teleconferencing eliminates travel costs and allows team members
to be more productive by not having to travel to meetings. Conference calls allow
people at different locations to interact using voice/audio, while videoconferenc-
ing enriches the interaction by using both audio and video. Videoconferencing
can involve multiple locations where several team members gather in rooms
equipped with cameras and displays. Web videoconferencing, where each partic-
ipant is connected using their own personal computer, electronic tablet, or
smartphone, is another tool used to conduct live meetings over the Internet.
This technique may be particularly helpful to team members who are telecom-
muting and may not be able to travel to a common location where the video-
conferencing equipment is set up. Web or desktop videoconferencing may allow
participants to also share data, documents, or video, such as a spreadsheet,
PowerPoint slides, or a webcast, for other participants to view from their
personal computers or tablets during the session. Similar to preparing for a
face-to-face meeting, it is good practice to prepare and distribute an agenda to
participants before the session and provide copies of materials (project docu-
ments, presentation slides, and so on) that will be referenced during the session.
When scheduling a teleconference, you need to be sensitive to differences in the
time zones of the participants.

Document management systems can provide a central repository for project
information and capture the efforts of team members into a managed content
environment. A content management system is used to manage the content of
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a website, documents, or files. Such a system can be used by a group of contri-
butors to share, develop, add to, and edit documents, such as a project report,
technical specification, or an instruction manual. Such systems can also provide
document management information, such as a log sheet of who accessed which
documents and when, and what changes they may have made. Some systems
may also incorporate automatic routing of documents for approvals, including
e-mail notification, for example.

A computer server may be dedicated to a specific project, or there can be
reserved space on a server as a place to share project documents and files, such
as requirements documents, proposals, specifications, contracts, drawings, forms,
plans, schedules, budgets, a common project calendar, meeting agenda and
action items, project reports, presentation materials, and so forth. An extranet
is a “private” network that uses the Internet to securely share a repository of
project information among the project team, subcontractors, and customer. It
can be a restricted part of a website where registered users need to log in to
access project information and documents. Project workspaces on the Web
allow for complete Web access to all project information across multiple projects
and provide numerous reporting and communication tools.

Groupware is another collaborative tool. It is software that helps people
involved in a common task. Groupware can support team idea generation,
brain-storming, problem solving, and decision making. An example of such
groupware is a group decision support system, which is software that facilitates
group decision making. It is particularly useful for idea generation and brain-
storming. Session participants provide their own input simultaneously. The sys-
tem allows participants to contribute anonymously, when appropriate. It also
allows the group to categorize, rank, and vote on various statements or entries.
Reports, including graphics, of the results can be produced automatically.

REAL WORLD PROJECT MANAGEMENT

Communicating Changes in the Channel

Your project has a delay due to a problem. A video of the issue is leaked to the
media. The video goes viral and millions of people view the video. The public is
riled. What do you do? How do you mitigate the damage? What communications
are needed to reassure the public?

The Panama Canal Authority faced this challenge in 2015 as a lock leak caused a
weeks-long delay in the project to widen the Panama Canal. The viral video caused
many questions from the millions of stakeholders. The contractor worked quickly to
determine and implement a solution. “This project has 4 million owners,” stated
Jorge de la Guardia, executive manager, locks project management division, Pan-
ama Canal Authority, Panama City, Panama, in reference to the population of Pan-
ama. de la Guardia continued, “This is a very emotional topic in this country. It
wasn’t an insolvable problem, but it was a very visual one.”

The Panama Canal was opened in 1914 under the direction of the U.S. Corps of
Engineers with mostly foreign labor. As container ships have gotten larger, they
could not fit through the locks in the canal. “We weren’t capturing all the business
we could. We were losing business,” commented de la Guardia. This first major
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renovation since the canal was opened included four major project areas and used a
project management office to oversee them. The eight-year US$5.6 billion project
needed to move fast to expand the 50-mile (80-kilometer) long canal within time and
budget.

As in all large projects, there are great risks for delays. In addition to the leaking
lock, construction was halted to negotiate who would pay extra costs that exceeded
the US$5 million change limit. “If there was something worth changing, then it
would be approved, but it had to be very needed,” stated Ilya Marotta, executive
vice president, Panama Canal Authority, Panama City, Panama, who was authorized
to approve changes up to the US$5 million limit. Another delay included contractors
facing a six-month delay on a concrete placement startup.

The project was scheduled to finish with an 18-month schedule overage. The proj-
ect could have implemented changes to reduce the time; however, these changes
had the potential to reduce the quality of the work. The project included over 10,000
activities, 350 project team members in the project management office, plus the con-
tractors for the project. It was determined that 90 percent of the workforce to com-
plete the project were from Panama.

The implementation of weekly project meetings, tracking of project tasks relative
to baseline documents, use of stringent change management practices, and the con-
solidation of talent in the project management office ensured efficient communica-
tion, monitoring, and controlling of the project. The communication helped to have
faster decisions which accelerated the project’s execution and to have operations
run smoothly. “This project was so big and it had to move fast. Decisions had to be
made quickly for efficiency and cost-effectiveness, to finish within the targeted time
frame,” stated Marotta.

The ships that were labeled as post-Panamax because they could not fit through
the canal carry 45 percent of the world’s cargo and are expected to carry 62 percent
of the total container capacity in 2030. The 50-mile (80-kilometer) waterway can now
support the passage of the post-Panamax cargo vessels through its locks. Project
communications in the project management office helped to make this possible and
helped to mitigate the issues that could have caused scope creep and additional
delays.

Based on information from Parsi, N. (2016). Channel changer. PM Network, 30(4), 52–57.

CRITICAL SUCCESS FACTORS

• Effective and frequent personal communica-
tion is crucial to successful project
management.

• A high degree of face-to-face communication is
important early in the project to foster team
building, develop good working relationships,
and establish mutual expectations.

• Body language and customs reflective of
cultural diversity must be considered in
communications.

• Be careful not to use remarks, words, or
phrases that can be construed to be sexist,
racist, prejudicial, or offensive.
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SUMMARY
Project communication takes various forms, including personal communication,
meetings, presentations, reports, and project documentation. Communication
can be face-to-face or through some medium, including phones, voice mail,
e-mail, text messages, videoconferencing, document development systems, or
shared Web 2.0 tools. It can be formal or informal. Personal communication
can be either verbal or written. Verbal communication can be face-to-face or
via phone or computer. Information can be communicated in a more accurate
and timely manner through verbal communication. Such communication
provides a forum for discussion, clarification, understanding, and immediate feed-
back. Body language and tone are important elements in verbal communication.
Body language and customs reflective of cultural diversity must be considered in
communications. Verbal communication should be straightforward, unambigu-
ous, free of technical jargon, and not offensive. Asking for or providing feedback
enhances understanding.

Personal written communication is generally carried out through internal or
external correspondence. Such means can be used to communicate effectively
with a large group of people but should not be used for trivial matters. Written
communications should be clear and concise and should be used mostly to
inform, confirm, or request.

• The heart of communication is understandingThe heart of communication is understanding—
not only to be understood, but to understand. Half
of making communication effective is listening.
Failure to listen can cause a breakdown in
communication.

• Communication should be frequent, timely,
clear, concise, honest, unambiguous, free of
jargon, and not offensive.

• Achieving customer satisfaction requires
ongoing communication with the customer to
keep the customer informed and to determine
whether expectations have changed. Regularly
ask the customer about the level of satisfaction
with the progress of the project.

• Keep the customer and project team informed
of the project status and potential problems in
a timely manner.

• Project status meetings should be held on a
regular basis. Have the team develop meeting
guidelines at the project kickoff meeting at the
beginning of the project so that everyone
understands and is committed to what beha-
vior is expected during project meetings.

• Do not confuse busyness and activity with
accomplishment when communicating project
progress.

• Reports must be written to address whatReports must be written to address what
is of interest to the readers, not what is
of interest to the person writing the
report.

• Make reports concise, readable, and under-
standable. Pay as much attention to format,
organization, appearance, and readability as
you do to the content.

• At the start of the project, a document
control system needs to be established
that defines how changes to documents
will be documented, approved, and
communicated.

• When documents are updated, they
should immediately be distributed to all
team members whose work will be
affected.

• At the beginning of the project, prepare a
project communication plan to ensure that all
stakeholders will receive the information and
documents they need.

• Regular and open communication, trust,
respect, open-mindedness, and a positive win-
win attitude are keys to successful stakeholder
engagement.
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Listening is an important part of making communication effective. Failure to
listen can cause a breakdown in communication. Common barriers to effective
listening include pretending to listen, distractions, bias and closed-mindedness,
impatience, and jumping to conclusions. Listening skills can be improved by
focusing on the person talking, engaging in active listening, asking questions,
and not interrupting.

Project meetings are another forum for project communication. The three most
common types of project meetings are status review, problem-solving, and design
review meetings. The purposes of a status review meeting are to inform, identify
problems, and establish action items. Items often covered include accomplish-
ments since the previous meeting; cost, schedule, and work scope—status, trends,
forecasts, and variances; risk assessment update; stakeholder issues update; correc-
tive actions; opportunities for improvement; and action item assignment.
Problem-solving meetings are called when problems or potential problems arise.
They should be used to develop a problem statement, identify potential causes,
gather data, identify and evaluate possible solutions, determine the best solution,
revise the plan, implement the solution, and evaluate it. Design review meetings
are for projects that include a design phase. They often include a preliminary
design review meeting, in which the customer reviews the initial conceptual
design, and a final design review meeting, in which the customer reviews com-
pleted, detailed design documents. These meetings are a mechanism for gaining
customer approval before proceeding with the remainder of the project effort.

Before any meeting, the purpose of the meeting and the people who need to
participate should be determined, an agenda drawn up and distributed, materials
prepared, and room arrangements made. The actual meeting should start on
time, notes should be taken, and the agenda reviewed. The meeting leader should
facilitate, not dominate, the meeting. After the meeting, decision and action
items should be published and distributed.

Project managers and team members are often called on to give formal pre-
sentations. In preparing for the presentation, it is important to determine the
purpose of the presentation, find out about the target audience, make an outline,
develop notes and visual aids, make copies of handout materials, and practice.
You should start by telling the audience what you are going to tell them, then
tell it to them, and then summarize the presentation by telling them what you
told them. The presentation should be clear, simple, and interesting, and should
conclude within the allotted time.

Written reports are often required during a project. The two most common
types of project reports are progress reports and final reports. Progress reports
often cover accomplishments since the prior report, the current project status,
any potential problems that have been identified and corrective actions that are
planned, and goals that should be accomplished during the next reporting
period. Final reports provide a summary of the project and often include items
such as the customer’s original need, the original project objective and require-
ments, a description of the project, benefits resulting from the project, and a list
of deliverables produced. All reports should be clear, concise, and readable. They
should be written to address what is of interest to the readers, not the writer.

Throughout a project, many types of documents may be created, such as spe-
cifications, manuals, or drawings. They may need to be revised as a result of
changes made by the customer or the project team. At the start of the project,
a document control system needs to be established for the process and
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procedures that define how changes to documents will be documented,
approved, and communicated.

A project communication plan defines the generation and distribution of proj-
ect documents among stakeholders throughout the project. It identifies the vari-
ous documents, who is responsible for creating each document, by when or how
frequently each document must be distributed, to whom each document is to be
distributed, and what action each recipient is expected to take.

Communicating with stakeholders requires the project team to employ effec-
tive verbal and written communications, and in particular effective listening to
achieve understanding. Stakeholders’ concerns should be addressed early, posi-
tively, and in a timely manner; and not confrontationally, put off, ignored, or
dismissed. The project manager needs to provide opportunities for regular two-
way communication with each stakeholder, not just when an issue or concern is
identified. The project manager and team need to listen, be open-minded,
thoughtful, and behave professionally; and not dominate the discussions, overre-
act, become defensive, or lose control of their emotions. Stakeholder engagement
and support are important to the successful performance of a project and accom-
plishment of the project objective.

Collaborative communication tools allow all or some of the members of the
project team, including subcontractors and the customer to communicate and
collaborate with each other. This can be important for a virtual project team
with members in different geographic locations, as it is often not convenient or
practical for them to physically come together in a common location for a face-
to-face meeting. These tools facilitate the sharing of project information and can
enhance the communication, collaboration, teamwork, productivity, and perfor-
mance of the project team. They can also support and advance team idea gener-
ation, brainstorming, problem solving, decision making, and document
development and management.

QUESTIONS
1. Discuss why verbal and written communication is important to project suc-

cess, and describe several ways of enhancing such communication.
2. Why are listening skills important in effective communication? How can you

improve your listening skills?
3. For the next few days, observe the body language of the people with whom

you communicate. Describe some of the positive and negative things they do.
4. Discuss why it is important to be sensitive to the diverse composition of a

project team, especially with regard to communication.
5. List 10 best practices (do’s and don’ts) for electronic communication eti-

quette in a business environment.
6. What is the purpose of status review meetings? When should they be con-

ducted? What should be covered at such meetings?
7. Why are problem-solving meetings conducted? Who should call such meet-

ings? Describe the approach that should be followed.
8. What should be done before a meeting to properly prepare for the meeting?

What should be done during a meeting to ensure that the meeting will be
effective? Describe how personal computers, cell phones, tablets, and other
technologies could help or hinder meeting effectiveness.
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9. If you were asked to advise someone on how to prepare for and deliver an
important presentation, what would you say? For each step listed, state why
it is important.

10. Why are progress reports an integral part of project communications? What
should they include? How are they different from a final report?

11. Why is it important to control changes made to project documents? How
can you achieve effective control?

12. Describe what is meant by the terms collaborative communication tools and
Web 2.0 tools and provide a list of some of these tools. How can these tools
help improve project communications?

INTERNET EXERCISES
For the website addresses of the organizations mentioned in these exercises, go to
“Internet Exercises” at the book’s companion website at www.cengagebrain.com.
It is suggested that you save this website in your “Favorites” list for easy access in
the future.
1. Search the Web for “effective project communication.” Summarize at least

one website and compare it to what was presented in this chapter. What new
insights did you gain from this website?

2. Search the Web for “effective listening skills.” Identify several helpful tech-
niques that were not presented in this chapter.

3. Search the Web for “effective meeting strategies.” Identify several helpful
techniques that were not presented in this chapter. In addition, identify at
least one tool that allows you to run electronic or online meetings. Describe
the features of this tool.

4. Search the Web for “project reports.” Print out and describe at least one
website that discusses methods for writing effective project reports or pro-
vide a one-page review of a software package that helps managers write
project reports.

5. To improve communications, many projects today have their own website
and promote sharing using Web 2.0 tools. Search the Web for at least one
Web-based collaborative communications software tool. Describe what this
tool does. Do you think this product can be used to improve project
communications?

CASE STUDY 1 Office Communications
Cathy Buford is the design leader on a project team for a large, complex techni-
cal project for a very demanding customer. Joe Jackson is an engineer assigned to
her design team.

It is about 9:30 A.M. when Joe walks into Cathy’s office. Her head is down,
and she is hard at work.

“Hey, Cathy,” says Joe, “going to the Little League game tonight? Ya know, I
volunteered to coach this year.”

“Oh. Hi, Joe. I’m really busy,” Cathy tells him.
Joe then proceeds to sit down in Cathy’s office. “I hear your kid is a pretty

good ball player.”
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Cathy shuffles some papers and tries to focus on her work. “Huh? I guess so. I
am so swamped.”

“Yeah, me too,” Joe says. “I had to take a break to get away from it for a while.”
“Since you’re here,” Cathy says, “I’ve been thinking that maybe you should

evaluate using bar coding or optical character recognition technology for data
entry. It might.… ”

Joe interrupts. “Look at those dark clouds forming outside. I hope the game
isn’t rained out tonight.”

Cathy continues, “Some of the advantages of these technologies are.…” She
goes on for a few minutes. “So what do you think?”

“Huh? No, they won’t work” is Joe’s response. “Trust me. Besides, the cus-
tomer is a low-tech kind of guy, and it would increase the project costs.”

“But if we can show the customer that it could save him money and reduce
input errors,” Cathy persists, “he probably would pay the extra needed to imple-
ment the technologies.”

“Save him money!” Joe exclaims. “How? By laying off people? We already have
too much downsizing in this country. And the government and politicians aren’t
doing anything about it. It doesn’t matter who you vote for. They’re all the same.”

“By the way, I still need your input for the progress report,” Cathy reminds
him. “I need to e-mail it to the customer tomorrow. As you know, I’ll need
about 8 to 10 pages. We need a thick report to show the customer how busy
we’ve been.”

“What? Nobody told me,” says Joe.
“I sent the design team an e-mail a couple of weeks ago, saying that I needed

everyone’s input by last Friday. You could probably use the material you’ve pre-
pared for the project status review meeting tomorrow afternoon,” Cathy responds.

“I have to make a presentation at the meeting tomorrow? That’s news to me,”
Joe tells her.

“It was on the agenda distributed last week,” says Cathy.
“I don’t have time to keep up with all the e-mails in my inbox,” Joe snorts.

“Well, I’ll just have to wing it. I’ll use some of the slides from my pitch six
months ago. Nobody will know the difference. Those meetings are a waste of
time anyway. Nobody cares about them. Everybody thinks they are just a waste
of two hours each week.”

“Anyway, can you e-mail me your input for the progress report by the end of
the day?” asks Cathy.

“I have to leave early for the game.”
“What game?”
“Aren’t you listening to anything I say? The Little League game.”
“Maybe you should start working on it now,” Cathy suggests.
“I just have to call Jim, my assistant coach, first about the game tonight,” says

Joe. “Then I’ll write up a couple of paragraphs. Hey, hold on a minute, I’ll call
Jim right now!” Joe picks up Cathy’s desk phone and calls Jim and proceeds to
ask Jim several questions about the game. Cathy tries to focus on her work as Joe
talks very loudly to Jim. After hanging up, Joe remarks, “Can’t you just take
notes at the meeting tomorrow when I give my pitch? That should give you
what you need for the report.”

“It can’t wait until then. The report has to be e-mailed tomorrow, and I’ll be
working on it late into the night.”

“So, you won’t be at the game?”
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“Just e-mail me your input.”
“I’m not being paid to be a typist,” Joe declares. “I can write it much faster.

You can get somebody to type it. You’ll probably want to edit it anyway. The last
report to the customer looked completely different from the input I provided. It
looked like you completely rewrote it.”

Cathy looks back down at her desk and attempts to continue her work.

CASE QUESTIONS
1. What are some of the communication problems presented in this case?
2. What should Cathy do? What do you think Joe will do?
3. How could Cathy and Joe have handled this situation better?
4. What could have been done to prevent the communication problem between

Cathy and Joe?

GROUP ACTIVITY
• Have two participants in the class act out this scenario. Immediately after-

ward, have a class discussion that addresses the four questions above.

CASE STUDY 2 International Communications
“Samuel, this is Angelique calling again. It is Wednesday at 9 o’clock. I need to
talk to you. I haven’t heard from you in a while, and I need an update on the
project. There are also some changes to the equipment placement in the building
that I want to discuss with you. I tried to e-mail you several times over the past
couple weeks, but I get a message back that my e-mails are undeliverable. Are
you having a problem with your e-mail? Please call me today. I have to give a
report to our board of directors on Monday, and I need to know the status of the
project.”

Angelique hung up the phone after leaving the voice message. She was not
happy. She had been trying to get in touch with Samuel for several weeks. She
thought to herself, “That’s it! If he doesn’t call back today, I’m calling his boss
first thing in the morning.”

Angelique is the newly appointed plant manager for ElectroTech Corpora-
tion’s new manufacturing facility that Thomson Industries is designing and
building for ElectroTech in Ireland. She is currently located at ElectroTech’s
headquarters in Boston but will be relocating to Ireland as soon as the construc-
tion started.

Samuel is the project manager for Thomson Industries, the prime contractor
for the design and construction of the new factory. His office is in Dallas.
Although he had managed several projects in the past, they were smaller and
were in the Dallas region. He had gotten to know most of the subcontractors
from working with them on various projects. The ElectroTech project is by far
the largest and most complex project ever assigned to him. For example, on this
project, two of the major subcontractors who are supplying equipment for the
factory are located in Germany and Japan.

At the start of the project, Samuel called a brief team meeting and confidently
told them, “Boston and Ireland are no different than Dallas. And as far as the
German and Japanese subcontractors are concerned, my approach will be
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straightforward. Build the equipment according to our specifications and deliver
it on time, or they don’t get paid. It’s as simple as that. No excuses, no negotia-
tions. The ElectroTech contract has a bonus clause in it for early completion, and
I intend to make it. So we’ve got to play hardball with all our subcontractors; we
can’t let any of their delays screw up our chances for the bonus. And another
thing—we need to be very tough on entertaining any changes from the customer.
That will give them a reason for delays and an excuse for not paying the bonus.”

“We’ve got some pretty good senior people assigned to this project so we
should be able to start fast. Everyone should pretty much know what needs to
be done, so we shouldn’t have to spend a lot of time in meetings discussing
and figuring things out. We can focus all our time on doing the job rather than
talking about it. Don’t bog me down with paperwork or e-mails. I’ll have enough
to do tracking our budgets and schedules, keeping on top of our subcontractors,
keeping ElectroTech from making a bunch of changes, and keeping our own
management off our backs.”

When Samuel came back to his office after lunch, Penny, his administrative
assistant, said, “I checked your voice messages, and Angelique left another one.
She said she needs to talk to you—something about changes. She also said some-
thing about your e-mail not working.”

Samuel responded, “Changes, I knew it! That’s exactly why I don’t want to talk to
her. Just like a woman, changing her mind already about something or another.
Thank god men don’t do that, or we’d never get anything done. And as for my e-
mails, I had Larry do something to my computer so whoever sends me an e-mail will
get a message back that it’s undeliverable. After a while they’ll get the message that
I’m not interested in getting copies of everybody’s e-mails full of trivia and details.”

Penny told Samuel, “You really should check your e-mails; some could be very
important.”

Samuel snapped back, “I’ve managed plenty of successful projects—all without
e-mail. More work and less talk—that’s the key to project success.”

Penny said, “Maybe I can ask Larry to have your e-mails forwarded to me, so
at least I can screen them.”

“Go ahead if you want to,” replied Samuel. “You’re just going to make a whole
lot of work for yourself. If something is really important, people will figure out
how to get in touch with me. How do you think we managed before we had e-
mail? Besides, with you screening my voice mail, I can control my time and
decide who I need to talk to and when, and not get snagged by people calling
me and telling me why they can’t do something; they always figure a way to
get it done anyway. They’ve just got to get in the habit of solving problems
when they come up, and not running to the boss and whining about it.”

Samuel didn’t return Angelique’s voice message. The next morning, she called
Michael Jetson, vice president of projects for Thomson Industries and Samuel’s
boss. She blasted him about Samuel not returning her phone calls and e-mails.
She threatened to put a hold on all future payments of Thomson’s invoices if
Samuel didn’t get back to her.

Michael walked to Samuel’s office. Samuel was reviewing the project cost
reports. “Samuel, I got a call from Angelique at ElectoTech. She was pretty
upset. She said you haven’t returned her calls, and she needs to talk with you.”

Samuel responded, “That’s absolutely right. And you knowwhy I’mnot getting back
to her? Because she wants to make a whole bunch of changes and that will delay
this project big time and screw up our chances for that early completion bonus.”

Chapter 12 Project Communication and Documentation 439

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



“I told her you’d call her back, Samuel, so please get back to her today. This is
an important project for us, and I don’t want an unhappy customer,” said
Michael.

“Michael, you know how women are. They get emotional over things. I’ll get
back to her and calm her down. It would have been nice if she would have told
me that she was going to call you rather than just going around my back, but
that’s a woman for you!” replied Samuel.

After Michael left Samuel’s office, Penny brought in a fax from the Japanese
subcontractor. It stated, “We have reviewed the recently revised equipment spe-
cifications that you sent us. We found that they were changed without our
knowledge. Some of the performance requirements have changed significantly,
and we regret that they cannot be met unless we do substantial engineering rede-
sign. We would like to meet with you to discuss the additional costs required for
such additional design efforts to meet your revised specifications.”

Samuel said, “That’s a joke. We’re not paying them an extra dime. They got
plenty of money in the subcontract to do as much design that is needed. I’m not
about to negotiate with them for more money. They better realize that in Amer-
ica we don’t do business that way, or at least I don’t. Penny, draft a letter to them
for my signature telling them that we do not see a basis to provide additional
funds. They knew the initial specifications were marked preliminary and should
have anticipated that further engineering design would be required once things
got firmed up. Make the letter short and firm. I don’t want to leave any opening
for getting into any of those you-got-to-save-face negotiations.”

“Two more things, Penny,” said Samuel. “Schedule a project meeting tomorrow
with whoever is around. I’ve got to get an update on some of this stuff that’s going
on. I need to find out if anyone has been talking with the Japanese or Angelique
without me knowing about it. I tell you, if I find out that’s been going on, some
folks are going to have some sore butts after the meeting. Don’t people know it’s
their job to keep me informed? And a second item. Call Angelique and see if she
can fly to Dallas on Friday for a meeting. I don’t have time to go there; I’ve got a
tennis match with an old buddy Friday night. Besides she’s the one who needs to
talk to me, so let her come here. Maybe that will cool her down. Also make reserva-
tions for us at that new restaurant near the mall. After I sweet-talk her over a couple
drinks at lunch, I’ll suggest she go to the mall to shop before she heads back to Bos-
ton. Shopping—that’s what women need to get rid of their stress, right, Penny?”

CASE QUESTIONS
1. What are the communication errors Samuel made?
2. What should Angelique do when she gets the phone call from Penny asking

her to come to Dallas to meet with Samuel?
3. Is there anything more Michael could have said or done in his conversation

with Samuel about Angelique’s phone call? Should Penny do anything about
Samuel’s communication style and insensitive comments?

4. What would be the elements of a good communication plan for managing a
multinational project such as this?

GROUP ACTIVITY
Divide the course participants into groups of three or four to develop responses
to the case questions. Each group should identify a spokesperson to present its
responses to the entire class.

440 Part 3 People: The Key to Project Success

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



BIBLIOGRAPHY
Aalton, K., Kujala, J., Havela, L., & Savage, G. (2016). Stakeholder dynamics

during the project front-end: The case of nuclear waste repository projects.
Project Management Journal, 46(6), 15–41.

Blake, M. (2016). Crowd control. PM Network, 30(2), 6–8.
Couch, C. (2016). Mine sweepers. PM Network, 30(3), 11–12.
Davis, K. (2016). A method to measure success dimensions relating to individ-

ual stakeholder groups. International Journal of Project Management, 34(3),
480–493.

Eskerod, P., Huemann, M., & Ringhofer, C. (2015). Stakeholder inclusiveness:
Enriching project management with general stakeholder theory. Project
Management Journal, 46(6), 42–53.

Eskerod, P., Huemann, M., & Savage, G. (2015). Project stakeholder management—
Past and present. Project Management Journal, 46(6), 6–14.

Hendershot, S. (2016). Data done right. PM Network, 30(3), 41–45.
Hooge, S., & Dalmasso, C. (2015). Breakthrough R&D stakeholders: The challenges

of legitimacy in highly uncertain projects. Project Management Journal, 46(6),
54–73.

Joslin, R., & Müller, R. (2016). The relationship between project governance and
project success. International Journal of Project Management, 34(4), 613–626.

Lopez-Vega, H., Tell, F., & Vanhaverbeke, W. (2016). Where and how to search?
Search paths in open innovation. Research Policy, 45(1), 125–136.

Lundmark, E. E., & Klofsten, M. M. (2014). Linking individual-level knowledge
sourcing to project-level contributions in large R&D-driven product-development
projects. Project Management Journal, 45(6), 73–82.

Mazur, A. K., & Piskarski, A. (2015). Major project managers’ internal and external
stakeholder relationships: The development and validation of measurement
scales. International Journal of Project Management,International Journal of Project Management,International Journal of Project Management 33(8), 1680–1691.

Parsi, N. (2016). Channel changer. PM Network, 30(4), 52–57.
Project Management Institute. (2017). A guide to the project management body of

knowledge (PMBOK® Guide) (6th ed.). Newtown Square, PA: Author.
Trencher, G., Daneri, D. R., McCormick, K., Tereda, T., Petersen, J., Yarime, M.,

& Kiss, B. (2016). The role of students in the co-creation of transformational
knowledge and sustainability experiments: Experiences from Sweden, Japan,
and the USA. In W. L. Filho & L. Brandli (Eds.), Engaging stakeholders
in education for sustainable development at university level (pp. 191–215).
Switzerland: Springer International Publishing.

Turkulainen, V., Aaltonen, K., & Lohikoski, P. (2015). Managing project stakeholderTurkulainen, V., Aaltonen, K., & Lohikoski, P. (2015). Managing project stakeholderTurkulainen, V., Aaltonen, K., & Lohikosk
communication: The Qstock Festival Case. Project Management Journal, 46(6),
74–91.

van Offenbeek, M. A. G., & Vos, J. F. J. (2016). An integrative framework for
managing project issues across stakeholder groups. International Journal of
Project Management, 34(1), 44–57.

Yalegama, S., Chileshe, N., & Ma, T. (2016). Critical success factors for community-
driven development projects: A Sri Lankan Community Perspective. International
Journal of Project Management,Journal of Project Management,Journal of Project Management 34(4), 643–659.

Chapter 12 Project Communication and Documentation 441

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



13
Project Management
Organizational Structures

Concepts in this chapter support the following Project Management Knowledge Areas of
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REAL WORLD PROJECT MANAGEMENT

Reporting from a Matrix Organization

The organization of the newsroom is dependent upon where the newspaper or
online journal is located. Often German and Anglo-American newsrooms are func-
tional organizational structures with process-oriented procedures. The articles and
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columns are driven by the office and journalists’ competencies. Some of the Central
European newsrooms are more holistic and emphasize a beat-structure where a
team observes a subsystem and gives information to the editorial team to transform
the observations into articles for publication in paper or online journal sections.

News work has changed. The interactive digital stories told by journalists, data
analysts, interaction designers, photographers, and videographers require increased
teamwork. With the changes in the amount and use of digital content and higher
levels of dynamic context, a newsroom in Switzerland transformed its organization
to have cross-beat teamwork that used a matrix organizational structure.

Rather than using a project organizational structure to manage its finite structured
projects, its news articles, the news agency opted for a matrix organization to form
around the ongoing topics to have cross-beat teams, within which the finite projects
were completed.

The role of the project manager in the teams decreased in authority as they
moved from the functional organizational structure to the matrix organizational
structure. In the functional organizational structure, the project managers had a
defined role in the hierarchical organization. The transition to the matrix organization
resulted in the project managers having less authority with more control of commu-
nication management.

The news team found the advantages of the matrix organizational structure to be
more lateral communication channels, increased information management, improved
flexibility, greater levels of opportunities for professional growth of the news team
members, and increased capacity for using and integrating technology into their work.

There were hurdles and disadvantages to the matrix organization that needed to
be balanced. The members of the teams had no single line of authority in which to
report, and as such they did not know from whom they should receive assignments
or performance appraisals. At times there could be conflict due to the differences in
backgrounds and experiences. There was the potential for high administration costs
associated with more meetings and staff involvement with delayed decisions due to
the reduced authority of the project managers.

One news team member commented that the managing editors were very good
at informing their colleagues about topics and events their cross-functional team
would be covering and said the managers from different beats would say, “Hey,
let’s do this together!”

The transition did take time and adjustment. The journalists were used to working in
their small project teams and informing their coworkers on an informal basis. With the
matrix, they would have daily beat meetings where they would report; some of the
members felt this reporting was a burden. They were also used to reporting for their
beat. It would take a while to reduce the redundancies when journalists in the different
teams would at times be working on a similar topic. They perceived the coordination
and communication requirements as an increased cost and conflict with their duties.

The journalists did experience more positive results related to flexibility. When a
report needed members from multiple beats to work together on a cross-beat proj-
ect, they met their project obligations for the short while they were needed and
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returned to their regularly assigned beat when completed. These cross-beat opportu-
nities helped to grow new leaders within the organization. Journalists who were not
project leaders in the functional organizational structure found that they could lead a
cross-beat team. Time to develop relationships was needed with the other journalists
on the team to help coordinate decisions and teamwork assignments. The use of the
tagging system for skills was beneficial to learn about and to choose team members.
Each person was tagged with keywords that represented skills beyond journalism
such as language, hobbies, family affiliation, and other competencies. Cross-beat
managers could search for people with the right skills needed for the team.

The teams did face conflict during the transformation. Much was due to the
change in how people worked. Writing an article with a team was vastly different
for those who were used to writing articles as a single author. At times there were
experiences with role ambiguity that led to stress, especially for the project man-
agers and the changes in their work demands. Questions were raised as to who
could take charge of a story and create a cross-beat team to gather the information
and report the findings.

Some of the conflict and resistance was caused by the reluctance to give up
power and experience a potential loss of status. In time, however, there will be pos-
sibilities for the establishment of new leadership levels and competencies. They did
learn that the cross-beat nature of the matrix organization was necessary to keep
pace with and manage the increased complexity of assimilating the story and digital
requirements into news coverage and the readers’ experience.

Based on information from Grubenmann, S. (2016). Matrix organisation: The design of cross-beat teamwork
in newsrooms. Journalism Practice, 1–19. doi:10.1080/17512786.2016.1140588

Although there are various configurations in which people can be organized to work on
projects, the most common types of organizational structures are functional, autonomous
project, and matrix. The examples here relate to industrial companies; however, the con-
cepts are applicable to other sectors, such as service businesses, government and pub-
lic agencies, and not-for-profit organizations, including healthcare organizations,
educational institutions, and charitable foundations. You will become familiar with

• The characteristics of the three types of organizational structures
• The advantages and disadvantages of each
• The role of a project management office
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Functional Organizational Structure
A functional organizational structure is one in which individuals are organized
in groups that perform the same function or have the same expertise or skills.
Figure 13.1, on pages 446–447, represents such a structure for an industrial busi-
ness that sells standard electronics products. Functional organizational structures
are typically used in businesses that primarily sell and produce standard pro-
ducts. For example, a company that manufactures and sells electronic medical
devices may have a functional organizational structure. In the functional organi-
zational structure, groups consist of individuals who perform the same function,
such as engineering or manufacturing, or have the same expertise or skills, such
as graphics design or mechanical assembly. Each functional group, or compo-
nent, concentrates on performing its own activities in support of the company’s
business mission. The focus is on the technical excellence and cost competitive-
ness of the company’s products, as well as the importance of the contribution of
each functional component’s expertise to the company’s products.

A company with a functional organizational structure may periodically form
project teams to work on internal company projects, such as developing new
products, implementing a new information system, redesigning the office floor
plan, improving manufacturing processes, implementing an energy reduction
project, or updating the company policy and procedures manual. For such pro-
jects, a multifunctional project team is formed, with members selected by com-
pany management from the appropriate subfunctions in marketing, engineering,
manufacturing, and procurement. Team members may be assigned to the project
either full time or part time, for a part of the project, or for the entire project
duration. In most cases, however, individuals continue to perform their regular
functional jobs while they serve part time on the project team. One of the team
members, or possibly one of the functional managers or vice presidents, is desig-
nated as the project leader or manager.

In a functional organization, the project manager does not have complete author-
ity over the project team, because administratively the members still work for their
respective functional managers. The project manager may have project authority,
but the functional manager retains administrative and technical authority over the
people who are assigned to the team. Because team members view their contribution
to the project in terms of their technical or functional expertise, their allegiance
remains to their functional managers. If there is conflict among the team members,
it usually works its way through the organization hierarchy to be resolved, slowing
down the project effort. On the other hand, if the company president gives the proj-
ect manager the authority to make decisions when there is disagreement among
team members, decisions might reflect the interests of the project manager’s own
functional component rather than the best interests of the overall project. For exam-
ple, take a situation in which there is disagreement about the design of a new prod-
uct, and the project manager, who is from the engineering function, makes a
decision that reduces the engineering design cost of the product but increases the
manufacturing cost. In reporting project progress to the company president, the
project manager then makes some biased comments regarding the viewpoints of
team members from other functional components, such as “If manufacturing were
more willing to consider other production methods, they could make the product
for a lower cost. Engineering has already reduced its design costs.” Such a situation
could require the company president to get drawn into handling the conflict.

Reinforce Your Learning

1. The functional
organization
emphasizes the
importance of the
contribution of each
functional
component’s

to the company’s
products.

Reinforce Your Learning

2. A company with a
functional structure
may periodically form
project teams to work
on

company projects.

Reinforce Your Learning

3. True or false: In a
functional organiza-
tion, individuals con-
tinue to perform their
regular functional
jobs while they serve
part time on a project
team.

Chapter 13 Project Management Organizational Structures 445

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



Because projects are not a part of the normal routine in a functional organi-
zational structure, it is necessary to establish a clear understanding of the role
and responsibilities of each person assigned to the project team. If the project
manager does not have full authority for project decisions, then he or she must
rely on leadership and persuasion skills to build consensus, handle conflict, and
unify the team members to accomplish the project objective. The project man-
ager also needs to take the time to update the other functional managers in the
company regularly on the status of the project and thank them for the support of
their people assigned to the project.

There may be situations in which a team is assigned to work on a project that
is strictly within one particular functional component. For example, the manager
of technical documentation may form a project team of editors and documenta-
tion specialists to develop common standards for all technical documents. In
such a case, the particular functional manager has full authority over the project,
and conflict can be handled more quickly than when it arises within a multifunc-
tional project team.

FIGURE 13.1 Functional Organizational Structure
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Companies with functional organizational structures may outsource a project,
such as the development of an information system, or a specific work package,
such as the creation of training videos, to external subcontractors or consultants.

Autonomous Project Organizational Structure
An autonomous project organizational structure, also referred to as a projec-
tized organizational structure, is one in which each project operates as its own
somewhat independent entity with dedicated resources assigned solely to each
project. Figure 13.2, on page 448, illustrates such a structure for a business that
sells rapid transit projects to cities and counties. An average customer order will
be for a multimillion-dollar project that will require several years for engineering,
manufacturing, and installation. This company is in the projects business; it does
not produce standard products. It works on multiple projects at any one time, at
various stages of completion. As projects wind down and are completed, the
company hopes to get contracts for new projects. People are hired to work on a

Fabrication

Manager

Assembly

Manager

Testing

Manager

Production
Scheduling

Manager

Shipping

Manager

Purchasing

Manager

Receiving &
Inspection

Manager

Procurement

Vice President

Manufacturing

Vice President

Finance &
Administration

Vice President

Chapter 13 Project Management Organizational Structures 447

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



specific project; they may be reassigned from a project just completed if they
have the appropriate expertise. Each project team is dedicated to only one proj-
ect. When their project is completed, unless team members are assigned to
another project, they might be laid off.

In the autonomous project organization, all the resources needed to accom-
plish each project are assigned full time to work on that project. A full-time proj-
ect manager has complete project and administrative authority over the project
team. The organization is well positioned to be highly responsive to the project
objective and customer needs because each project team is strictly dedicated to
only one project.

FIGURE 13.2 Autonomous Project Organizational Structure
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An autonomous project organization can be cost inefficient both for individ-
ual projects and for its parent company. Each project must pay the salaries of its
dedicated project team, even during periods of the project when they are not
fully utilized. For example, if a delay in one part of the project leaves some
resources with no work to do for several weeks, project funds must cover these
costs. If the amount of unapplied time becomes excessive, the project can
become unprofitable and drain the profits from other projects. From a
company-wide viewpoint, a projectized organization can be cost inefficient
because of the duplication of resources or tasks on several concurrent projects.
Because resources are not shared among projects, they are usually not diverted
to a similar concurrent project even when they are not fully utilized on the proj-
ect to which they are dedicated. Also, there is little opportunity for members of
different project teams to share knowledge or technical expertise, as each project
team tends to be isolated and focused strictly on its own project. However, there
may be some company-wide support functions that serve all the projects.
Figure 13.2 shows, for example, that the human resources function serves all pro-
jects, because it would not make sense for each project to hire its own human
resources staff. And, by having a common human resources functional compo-
nent, the company is likely to have consistent human resources policies and
procedures.

In an autonomous project organization, detailed and accurate planning and an
effective control system are required to assure optimum utilization of the project
resources in successfully completing the project within budget.

Autonomous project organizational structures are found primarily in compa-
nies that are involved in very large projects. Such projects can be of high-dollar
value and long duration. Projectized organizational structures are prevalent in
the construction and aerospace industries.

Matrix Organizational Structure
A matrix organizational structure is a hybrid of the functional and autonomous
project organizational structures, in which resources from appropriate functional
components are temporarily assigned to particular projects that have project
managers from the project component of the organization. Figure 13.3, on
pages 450–451, shows such a structure for a business that sells custom automa-
tion systems. Each customer order is for a unique system. Some systems sell for
as little as $50,000 and take four to six months to design and produce, whereas
others cost several million dollars and can take up to three years to complete.
Like Ajax Rapid Transit Project, Inc., in Figure 13.2, Specialized Automation Sys-
tems, Inc., is in the projects business; however, its business involves a greater
number of smaller-size projects. It is working on multiple projects at any one
time, and these projects vary in size and complexity. Projects are continually
being completed and started.

The matrix organization provides the project and customer focus of the
autonomous project structure, but it retains the functional expertise of the func-
tional structure. The project and functional components of the matrix structure
each have specific responsibilities in contributing jointly to the success of each
project and the company. The project manager is responsible for the project
results, whereas the functional managers are responsible for providing the
resources needed to achieve the results.
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The matrix organization provides for effective utilization of company
resources. The functional components, such as systems engineering, testing, and
so forth, are home of the technical staff and provide a pool of expertise to sup-
port ongoing projects.

Project managers are part of the projects component of the organization.
When the company receives an order for a new system, the vice president of
projects assigns a project manager to the project. A small project may be
assigned to a project manager who is already managing several other small pro-
jects. A large project may be assigned a full-time project manager.

FIGURE 13.3 Matrix Organizational Structure
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The project manager then meets with the appropriate functional managers to
negotiate the assignment of various individuals from the functional components
to work on the project. These individuals are assigned to the project for the
period of time they are needed. Some individuals may be assigned to the project
full time, whereas others may be assigned only part time. Some people may be
assigned to a project for its entire duration; others may work on only one part of
the project or even off and on throughout the project, depending on when their
expertise is needed and how many of their hours the project budget can support.
In a matrix organization, it is not unusual for an individual from a functional
component to be assigned part time to several concurrent projects. Figure 13.3
shows, for example, that Jack, Cathy, Rose, Chris, and Alex are all working part
time on two projects. Some projects do not require certain types of expertise. For
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example, projects A and C do not require any mechanical engineering expertise,
and project A does not include any training.

Sharing of individuals’ time among several projects results in effective utiliza-
tion of resources and minimizes overall costs for each project and for the entire
company.

As projects or particular assignments are completed, available individuals are
assigned to new projects. The objective is to maximize the number of functional
person-hours applied to work on projects within the constraints of individual
project budgets and to minimize the unapplied time because the salary costs for
unapplied time have to be absorbed by the company, reducing overall company
profitability. Of course, unapplied time must be provided for vacations, holidays,
illness, training activities, and work on proposals for new projects.

It is important to note that if the total amount of unapplied time of the func-
tional staff is high, the company may be unprofitable even though each project is
completed within its budgeted hours. This will happen if the company is not
working on enough projects to utilize the people in some of the functional com-
ponents. The company always needs to have new projects coming in as other
projects are completed, in order to maintain a high applied time rate for the
functional staff. If the amount of unapplied time is excessive, individuals may
have to be laid off. The company needs to be continually on the lookout for
opportunities to develop projects for new or past customers or to develop propo-
sals in response to requests for proposals, as discussed in Chapter 3.

The matrix organization provides opportunities for people in the functional
components to pursue career development through assignment to various types
of projects. As they broaden their experience, individuals become more valuable
for future assignments and enhance their eligibility for higher-level positions
within the company. As each individual in a particular functional component
develops a broad base of experience, the functional manager gains greater flexi-
bility to assign individuals to different kinds of projects.

All of the individuals assigned to a given project comprise the project team,
under the leadership of a project manager who integrates and unifies their
efforts. Individuals assigned to several small projects will be members of several
different project teams. Each member of a project team has a dual reporting rela-
tionship; in a sense, each member has two managers—a temporary project man-
ager and a permanent functional manager. For a person assigned to several
concurrent projects, changing work priorities can cause conflict and anxiety.

It is critical to specify to whom the team member reports and for what
responsibilities or tasks. Therefore, it is important that the project management
responsibilities and the functional management responsibilities be delineated in a
matrix organization.

In the matrix organizational structure, the project manager is the intermediary
between the company and the customer. The project manager defines what has
to be done (work scope), by when (schedule), and for how much money (budget)
to accomplish the project objective and satisfy the customer. She or he is respon-
sible for leading the development of the project plan, establishing the project
schedule and budget, and allocating specific work packages or activities and bud-
gets to the various functional components of the company organization.
Throughout the project, the project manager is responsible both for controlling
the performance of the work within the project schedule and budget and for
reporting project performance to the customer and to the company’s upper
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management. A project administrator may be assigned to each project to support
the project manager and project team in planning, controlling, and reporting.

Each functional manager in a matrix organizational structure is responsible for
how the assigned work activities will be accomplished and who (which specific people)
will do each activity. The functional manager of each organization component pro-
vides technical guidance and leadership to the individuals assigned to projects. He or
she is also responsible for ensuring that all work packages or activities assigned to his
or her functional component are completed in accordance with the project’s techni-
cal and quality requirements, within the assigned budget, and on schedule.

In a multiple project environment, each functional manager can have many
individuals assigned to parts of many concurrent projects, particularly if projects
are too small to require full-time people or if projects need certain expertise for
only brief periods. The functional manager must continually monitor the assign-
ments of the individuals within her or his functional component and make any
needed reallocations in response to changing conditions on various projects, such
as schedule delays or customer changes. For example, if a project is delayed
because the customer is taking longer than anticipated to review and approve
engineering drawings or because the shipment of a piece of equipment from a
vendor is taking longer than estimated, individuals assigned to the project should
be temporarily reassigned to other projects, if possible. In a situation in which a
project is behind schedule and in jeopardy of not being completed by the custo-
mer’s required due date, the functional manager might temporarily assign people
from portions of other projects that have positive slack or are ahead of schedule.

The matrix organization provides a checks-and-balances environment. The
fact that potential problems can be identified through both its project and its
functional structure reduces the likelihood that problems will be suppressed
beyond the point where they can be corrected without jeopardizing the success
of the project. The matrix organizational structure allows for fast response to
identified problems because it has both a horizontal (project) and a vertical
(functional) path for the flow of information.

Figure 13.3 shows an organizational component for the vice president of pro-
jects to whom the project managers report. Such a unit plays an important role
in the matrix organizational structure. This organizational component is often
referred to as the project management office (PMO). This office oversees and
coordinates multiple projects. It can help to resolve priority conflicts between
projects and can facilitate decisions regarding priority among projects in terms
of least overall risk to the company and customer relationships, especially if the
company has other current or proposed projects for a given customer. The PMO
may also provide support, such as project management training for project
teams, and provide administrative support staff for projects. The PMO can estab-
lish consistent procedures and develop best practices and templates for planning,
monitoring, and controlling projects; data gathering; documentation; and project
reporting, for example. It could be the repository for archived project documents
and manage a knowledge base of lessons learned. Often the PMO provides cen-
tral support for the company’s project management information system.

Advantages and Disadvantages of Organizational Structures
The previous sections discussed the characteristics of the functional, autonomous
project, and matrix organizational structures. Table 13.1 lists some of the more
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significant advantages and disadvantages that are particular to each of the three
organizational structures.

FUNCTIONAL ORGANIZATIONAL STRUCTURE
By bringing specialists from the same discipline together in one organizational
unit, a functional organization reduces duplication and overlap of activities. It
provides the benefits associated with specialization: an environment in which
individuals can share and keep up with the knowledge and skills of their partic-
ular discipline. For example, all individuals in a computer engineering unit can
share software and discuss approaches to developing computer systems.

Functional organizations can be insular, though, with each functional compo-
nent concerned about only its own performance. Teamwork with other functions
is not emphasized, and there is little cross fertilization of ideas among functions.
Project focus is not emphasized, and decisions may be parochial rather than in
the best interests of the overall project. The hierarchical structure slows commu-
nication, problem resolution, and decision making.

Take the case in which there is a problem with product failures. Engineering
thinks it is because manufacturing is not producing the product properly.
Manufacturing claims it is because engineering did not design it properly or
because there were errors in the engineering drawings provided to manufactur-
ing. Such a problem could work its way up and down through the chain of com-
mand, and its resolution may rest with the company president. The functional
organization lacks customer focus. There is a stronger allegiance to the function
than to the project or the customer.

AUTONOMOUS PROJECT ORGANIZATIONAL STRUCTURE
In an autonomous project organization, all the individuals on the project team
work for the project manager. Therefore, he or she has full control over the
resources, including authority over how the work gets done and by whom.
There is no conflict with other projects over priorities or resources, because all
the resources for a project are totally dedicated to that project. The project orga-
nization is highly responsive to the customer. For example, if the customer
makes changes to the project work scope, the project manager has the authority
to reassign resources to accommodate the changes immediately.

TABLE 13.1 Advantages and Disadvantages of Organizational Structures

ADVANTAGES DISADVANTAGES

Functional Structure • No duplication of activities • Insularity
• Functional excellence • Slow response time

• Lack of customer focus

Autonomous Project
Structure

• Control over resources • Cost inefficiency

• Responsiveness to customers • Low level of knowledge
transfer among projects

Matrix Structure • Efficient utilization of resources • Dual reporting relationships

• Functional expertise available to all projects • Need for balance of power
• Increased learning and knowledge transfer

• Improved communication
• Customer focus
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The project organizational structure can be cost inefficient because of under-
utilization of resources. With individuals assigned full time to the project, there
may be times when work activity slows down and team members are not work-
ing at a high level of productivity. When things are slow, individuals have a ten-
dency to stretch out their work to fill up the time available. If there is nothing
else to work on, a one-week activity can stretch out to two or three weeks, caus-
ing project costs to increase. Also, if some people do not have any tasks to do for
temporary periods, their unapplied time is still a cost to the company and erodes
the company’s profitability. Another factor affecting cost inefficiency in projec-
tized organizations is the potential lack of opportunity for cost efficiencies from
leveraging activities with other concurrent projects. For example, if project teams
from several projects ordered their materials and supplies jointly instead of inde-
pendently, they might be able to get better prices from vendors.

In the autonomous project organizational structure, there is a low level of
knowledge transfer among projects. Individuals are dedicated to working on
one project. They do not have a functional “home” to serve as a source of shared
functional expertise and knowledge. Also, at the end of a project, people may be
laid off if there is not a new project to which they can be assigned. In such cases,
what they learned on the project is lost to the company. In a projectized organi-
zation, team members experience high anxiety about reassignment as their proj-
ect nears completion, especially because they do not have a functional home to
which they can return.

MATRIX ORGANIZATIONAL STRUCTURE
The matrix organizational structure tries to capitalize on the advantages of both
the functional and the autonomous project structures while overcoming their
disadvantages. The matrix structure allows efficient utilization of resources by
having individuals from various functions assigned to work part time, if neces-
sary, on specific projects or by having them assigned for only a limited duration
to certain projects. Furthermore, it is not unusual for individuals in a specific
function to be working on two or more projects concurrently. Because they
have a functional home, individuals can be moved among projects as necessary
to accommodate any project changes. For example, if one project is delayed, the
functional manager can deploy some of its team members to other projects
rather than have their unapplied time increase costs to the company.

The matrix structure provides a core of functional expertise that is available to
all projects, and thus this expertise is better utilized. Individuals in a functional
component have a common discipline and can collaborate with and learn from
one another. This functional component provides a home for individuals at
the end of a project while they are waiting to be assigned to other projects.
Their knowledge stays with the company, ready to be used on future projects.
As people work on more and various projects, they experience greater learning
and growth, and their knowledge and skills are transferred from project to
project.

The matrix structure also facilitates improved communication, allowing for
more timely problem identification and conflict resolution.

Project team members have two channels through which to send warnings
about a potential problem—the project manager and the functional manager.
These dual communication paths increase the chances that problems will be
identified rather than suppressed.

Reinforce Your Learning

16. What are some
advantages and dis-
advantages of the
autonomous project
organizational
structure?
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Finally, the matrix organization is customer focused. The project manager is
the designated focal point for communication with the customer, and the func-
tional units are set up to support projects.

Members of a project team in a matrix organizational structure have a dual
reporting relationship: temporarily they report to a project manager while
administratively they still report to their functional manager. If an individual is
assigned to work on several projects, he or she can have multiple managers. This
can cause anxiety and conflict over work priorities. These individuals have a per-
manent allegiance to their functional home, which is strained by their required
allegiance to the project team. A company that uses a matrix organizational
structure must establish operating guidelines to assure a proper balance of
power between project managers and functional managers. Conflicts will arise
between project managers and functional managers regarding priorities, the
assignment of specific individuals to projects, technical approaches to the work,
and changes to projects. If there is an imbalance of power, such conflicts may
not be resolved in a manner that will be in the best interests of either the cus-
tomer or the company.

REAL WORLD PROJECT MANAGEMENT

Meeting Strategic Goals with a Project
Management Office

Rigorous project management has helped companies manage schedules and bud-
gets and incorporate controls such that its processes are streamlined and teams
work together for the success of the organization. Arcon Managed Security Services,
Rio de Janeiro, Brazil, saw a need to have more stability within its projects as it has
helped monitor and assess over 2 billion potential cybersecurity incidents around the
world. Ramiro Rodriguez, a technology solutions specialist for a number of national
and multinational firms, was selected to lead the newly formed project management
office (PMO) for Arcon to increase the maturity level of the organization’s project
management processes and procedures.

As a Project Management Professional (PMP)® and lead of the PMO, Rodriguez pro-
vided support for the company’s project managers and direction for alignment with the
organization’s strategy. As a result of professional development efforts, all members of
the small team in the PMO earned PMP certifications. With a common core of knowl-
edge, they set to work to establish standardized project management practices with
the PMO providing guidance for the development of key performance indicators.

Each project manager was assigned as many as 20 projects to oversee at any one
time. Prior to the implementation of the PMO, these projects occurred in silos with
much redundant work being performed. Without a central guide to manage the port-
folio of projects for Arcon, organization and execution was controlled by the inde-
pendent project managers. No centralized project database was available for
storage of lessons learned or other key elements, such as standardized documents,
within a knowledge management system.

Together, the team built a project methodology to guide their projects from the
analysis phase through closing. The methods enhanced their ability to determine

Reinforce Your Learning

17. What are some
advantages and dis-
advantages of the
matrix organizational
structure?
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project risks, identify project tasks, and assign responsibility. The development of
standardized documents and templates resulted in saving time and reduction of
silos for project tasks. Rodriguez commented, “This all created a benchmark so that
we can improve upon processes as we move forward.”

An essential support the PMO provided to the project managers and their teams
was communication with clients to help align the interests between the client and
the possible outcomes of the projects. The PMO supported the project manager to
help clarify the requests made by the clients to ensure that the project outcomes
were feasible and obtainable. “Great communication depends on clarity and trans-
parency,” reinforced Rodriguez.

The PMO has deployed a project dashboard tool to communicate status updates
to the project managers and their teams. Project managers could assess the
resources involved in their projects. As a result of the reduction of silos, monitoring
and controlling the projects with the dashboard, implementation of standardized pro-
cedures, and improvement of project management methodology, the PMO reported
a projected reduction of 16 percent in the project costs. The upgrades to the project
management system in Arcon with the implementation of a PMO have helped Arcon
reach its strategic goals while providing valuable security against cyberattacks to its
global customer base.

Based on information from Rodrigues, R. (2016). Upgrading the system. PM Network, 30(3), 20–21.

SUMMARY
The three most common structures used to organize people to work on projects
are functional, autonomous project, and matrix organizational structures. These
structures are applicable to a large majority of businesses, as well as public and
not-for-profit organizations.

The functional organizational structure is one in which individuals are orga-
nized in groups that perform the same function or have the same expertise or
skills. It is typically used in businesses that primarily sell and produce standard
products. The focus is on the technical excellence and cost competitiveness of the
company’s products, as well as the importance of each functional component’s
contribution of expertise to the company’s products. For projects, a multifunc-
tional project team is formed, with members selected from the appropriate sub-
functions. In this structure, the project manager does not have complete

CRITICAL SUCCESS FACTORS

• In a matrix organization, it is important to
delineate the project management responsi-
bilities and the functional management
responsibilities.

• When implementing a matrix organizational
structure, operating guidelines should be

established to assure proper balance of power
between project managers and functional
managers.

• Project teams should be kept as small as
feasible throughout the project.
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authority over the project team, because administratively the members still work
for their respective functional managers. If there is conflict among the team
members, it usually works its way through the organization hierarchy to be
resolved. A company with a functional organizational structure may periodically
form project teams to work on internal projects, or it may outsource a project or
specific work packages to external resources, such as subcontractors or
consultants.

The autonomous project organizational structure is one in which each project
operates as its own somewhat independent entity with dedicated resources
assigned solely to each project. It is used by companies that are working on mul-
tiple projects at any one time and do not produce standard products. People are
hired to work on a specific project, and each project team is dedicated to only
one project. When the project is completed, team members may be assigned to
another project if they have the appropriate expertise. A full-time project man-
ager has complete project and administrative authority over the project team. A
projectized organization is well positioned to be highly responsive to the project
objective and customer needs because each project team is strictly dedicated to
only one project. From a company-wide viewpoint, an autonomous project orga-
nization can be cost inefficient because of the duplication of resources or tasks
on several concurrent projects. Also, there is little opportunity for members of
different project teams to share knowledge or technical expertise. Autonomous
project organizational structures are found primarily in companies that are
involved in very large projects with high dollar values and long durations.

The matrix organization is a hybrid of the functional and autonomous project
organizational structures, in which resources from appropriate functional com-
ponents are temporarily assigned to particular projects that have project man-
agers from the project component of the organization. It is appropriate for
companies that are working on multiple projects at any one time and projects
that vary in size and complexity. It provides the project and customer focus of
the project structure while retaining the functional expertise of the functional
structure. The project and functional components of the matrix structure each
have their responsibilities in contributing jointly to the success of each project
and the company. In addition, the matrix organization provides for effective uti-
lization of company resources. The sharing of individuals’ time among several
projects results in effective utilization of resources and minimizes overall costs
for each project and for the entire company. All of the individuals assigned to a
given project comprise the project team, under the leadership of a project man-
ager who integrates and unifies their efforts.

In the matrix structure, the project manager is the intermediary between the
company and the customer. The project manager defines what has to be done, by
when, and for how much money to accomplish the project objective and satisfy
the customer. The project manager is responsible for leading the development of
the project plan, establishing the project schedule and budget, and allocating spe-
cific work packages or activities and budgets to various functional components of
the company organization. Each functional manager is responsible for how the
assigned work activities will be accomplished and who will do each activity.

The project management office plays an important role in the matrix organi-
zational structure. It oversees and coordinates multiple projects. It can help to
resolve priority conflicts between projects and can facilitate decisions regarding
the priority among projects. The project management office may also provide
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project management training, provide administrative support staff for projects,
establish consistent procedures, and develop best practices and templates for
planning, monitoring, and controlling projects.

The advantages of a functional organizational structure are no duplication of
activities and functional excellence. Disadvantages include insularity, slow
response time, and lack of customer focus. The autonomous project organiza-
tional structure has control over resources and responsiveness to customers as
advantages. Cost inefficiency and low level of knowledge transfer among projects
are its disadvantages. The advantages of a matrix organizational structure include
efficient utilization of resources, functional expertise available to all projects,
increased learning and knowledge transfer, improved communication, and cus-
tomer focus. Its disadvantages are the dual reporting relationships and the need
for a balance of power.

QUESTIONS
1. Describe what a functional organization is. Make sure you discuss the

advantages and disadvantages of this structure.
2. Describe what an autonomous project organization is. Make sure you discuss

the advantages and disadvantages of this structure.
3. Describe what a matrix organization is. Make sure you discuss the advan-

tages and disadvantages of this structure.
4. Which type of organizational structure is often used by companies that pro-

duce standard products? Why?
5. Discuss some of the problems that might be encountered when a functional

organization develops new products.
6. Why is an autonomous project organization considered to operate like its

own somewhat independent entity?
7. Why is an autonomous project organization sometimes considered to be cost

inefficient?
8. Which organizational structure is considered to be a hybrid? Explain.
9. How does a matrix organization provide for career development?
10. What are the responsibilities of the project manager in a matrix

organization?
11. What are the responsibilities of the functional manager in a matrix

organization?
12. What are the responsibilities of the vice president of projects in a matrix

organization?
13. What is the role of a project management office? What organizational

structure best supports having a project management office, and why?

INTERNET EXERCISES
For the website addresses of the organizations mentioned in these exercises, go to
“Internet Exercises” at the book’s companion website at www.cengagebrain.com.
It is suggested that you save this website in your “Favorites” list for easy access in
the future.
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1. Search the Web for “functional organizational structures.” Summarize at
least one website and compare it to what was presented in this chapter. What
new insights did you gain from this website?

2. Search the Web for “autonomous project organizational structures.” Sum-
marize at least one website and compare it to what was presented in this
chapter. What new insights did you gain from this website?

3. Search the Web for “matrix organizational structures.” Summarize at least
one website and compare it to what was presented in this chapter. What new
insights did you gain from this website?

4. Search the Web for “project management office.” Summarize at least one
website and compare it to what was presented in this chapter. What new
insights did you gain from this website?

5. Search the Web for “project management successes and failures.” Write a
one-page review of a story or case study that you found and include your
thoughts as to how the project organization might have affected the
outcome.

CASE STUDY 1 Multi Projects
Multi Projects, Inc., is a well-established consulting firm with 400 employees. It
has many projects going on at the same time for various clients. Multi Projects
has a good reputation, and nearly 30 percent of its business is from previous
clients. It targets growing companies for future business and has been successful
in this area, too. Because of the growth, things have been quite hectic, with
employees trying to keep up with the work, keep clients satisfied, and bend
over backward to accommodate new clients. Multi Projects has been hiring new
employees—in fact, it has grown from 300 to 400 employees over the past two
years.

Multi Projects has a matrix organizational structure. As new projects come in,
a project manager is assigned. One project manager may be assigned to several
projects at one time, depending on the size of the projects. Projects range in
value from $20,000 to $1 million and can be from one month to two years in
duration. Most projects are about six months in duration and worth about
$60,000 to $80,000. The firm performs a range of consulting services, including
market research, manufacturing system design, and executive recruiting. Its cli-
ents are medium to large corporations and include banks, manufacturers, and
government agencies.

Multi Projects just got a call from Growin Corporation, which wants to go
forward with a project that Multi Projects proposed nearly six months ago. Part-
ners at Multi Projects are surprised by the good news. They had thought the
project was dead. They are also very interested in carrying out a first project
for Growin Corporation because it is a rapidly growing company. Multi Projects
sees an opportunity to do several projects with Growin Corporation in the
future.

Jeff Armstrong has been assigned as project manager for the Growin Corpo-
ration project. He has been with Multi Projects for about a year and has been
anxious to get a challenging project to manage. He worked on the proposal for
the Growin project.
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Tyler Bonilla is a senior systems engineer. He has been with Multi Projects
eight years. He has an excellent reputation, and previous clients with whom he
has worked usually request that he be assigned to their projects. He enjoys his
work, even though he is extremely busy. He is currently working full time on a
project for Goodold Company, a previous client. Goodold said that one of the
reasons it does business with Multi Projects, rather than with another consulting
firm, is the great work Tyler does on their projects.

Jennifer Fernandez is the manager of systems engineering. She has been with
Multi Projects about 15 years. Tyler reports to Jennifer, but because of his heavy
workload and associated travel, he does not get to see Jennifer very often, other
than at her monthly staff meetings.

Julie Capriolo is the project manager for the Goodold Company project. She
has been with Multi Projects for about two years. Tyler is assigned to her project
full time. The project has a tight schedule, and everyone is putting in extra hours.
Julie feels a lot of pressure, but she has a good project team—she relies heavily
on Tyler. She had heard from a friend who used to work with Jeff that Jeff is very
ambitious and will do whatever it takes to make himself look good. This had not
been of concern to Julie because she and Jeff have separate projects and do not
run into each other very often.

The day Jeff is assigned to be project manager on the Growin Corporation
project, he runs into Tyler in the hallway. “We got the Growin project,” he tells
Tyler.

“Great,” responds Tyler.
Jeff continues, “You know, one of the big reasons they gave the project to us

rather than another consulting firm is because we promised you’d be the lead
systems engineer on the project, Tyler. They were impressed with you when we
met with them to present our proposal. When do you think you can start work
on the project?”

“Unfortunately, I can’t. I’m tied up on the Goodold project, and things are
really hectic. I’ll be on that project for another four months,” says Tyler.

“No way!” exclaims Jeff. “This Growin project is too important to me—I
mean, to us. I’ll take care of it.”

“You’d better talk to Jennifer,” Tyler tells him.
Jeff stops by Jennifer’s office. She’s busy, but he interrupts her. “I gotta have

Tyler Bonilla on my Growin project. He wants to work on it, but he said I should
talk to you.”

“That’s impossible,” says Jennifer. “He’s assigned to Julie Capriolo’s Goodold
project for the next four months.”

“Julie? Who’s she? Never mind. I’ll find her and work it out. You probably
have somebody else you can assign to her project,” replies Jeff, as he quickly
bolts out of her office in search of Julie.

“That’s my decision, not yours or Julie’s!” shouts Jennifer. But by that time
Jeff is gone and does not hear what she says.

Julie is meeting with her project team in the conference room. Jeff knocks on
the door and opens it. “Is there a Julie in here?” he asks.

“I’m Julie,” she responds.
“I need to talk to you ASAP. It’s important. Oh, by the way, sorry for

interrupting.” Looking toward Tyler, who’s in the meeting, Jeff says, “Hey,
Tyler, catch you later, buddy, after I talk with Julie.” Jeff then shuts the door
and goes back to his office. Julie is noticeably disturbed at the interruption.
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After her meeting, Julie calls Jeff. “This is Julie. What did you want to talk to
me about that was so urgent?”

“About reassigning Tyler to my project. He’s interested, and I’ve already
talked to Jennifer about it,” answers Jeff.

“That’s impossible,” declares Julie. “He’s critical to the Goodold project.”
“Sorry,” says Jeff, “but if the Growin project is successful, we’ll get more busi-

ness from them than we ever got from the Goodold Company.”
“It’s already after 6 o’clock and I have to be out of town for a week, but I’ll

discuss this with Jennifer as soon as I get back,” snaps Julie.
“Yeah, sure, whatever,” responds Jeff.
The next day Jeff calls a meeting with Jennifer and Tyler. He starts by telling

them, “I called this meeting to figure how soon Tyler can begin working on the
Growin project and how you [looking at Jennifer] can get somebody to take his
place on what’s-her-name’s project.”

“I think Julie should be here for this discussion,” says Jennifer.
“She couldn’t make it. Apparently she’s out of town for a week, and we need

to get going on the Growin project.” Jeff tells her. “We need to prepare for a
meeting with them next week. Besides, Tyler is the one we’re talking about, and
he’d rather work on the Growin project. Right, Tyler?”

“Ah, well, now that you’ve asked, I am getting tired of working on the Good-
old projects,” replies Tyler. “I’m not learning anything new. I mean, it’s okay, but
I’d like a change.”

Jennifer is astonished. “You never mentioned that to me, Tyler.”
Jeff breaks in, “Well, I guess it’s settled. Jennifer, you assign somebody else to

the Goodold project who’ll feel a little more challenged and tell Julie when she
gets back. In the meantime, me and my buddy Tyler have got a lot of work to do
to look good for our meeting with the Growin people next week.”

CASE QUESTIONS
1. Why is Jeff so anxious to get started on the Growin project?
2. What is wrong with Jeff’2. What is wrong with Jeff’2. What is wrong with Jeff s approach to handling this situation?
3. What should Jennifer do to resolve this situation?
4. What advantages and disadvantages of the matrix organization are apparent

from this story?

GROUP ACTIVITY
Have an open discussion among course participants regarding the following
questions:

• What should Jennifer do next?
• What should Tyler do?
• What could have been done to prevent this situation?
• How could each of the four individuals have handled the situation better?

CASE STUDY 2 Organize for Product Development
Stevens Corporation is a multidivision manufacturing company with diversified
products serving the aerospace, automotive, and medical markets. Its medical
instruments division is located in the Midwest and has a plant with over 1,000

462 Part 3 People: The Key to Project Success

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



employees. It sells various medical instruments, such as analyzers, monitoring
equipment, and testing instruments to hospitals and medical laboratories. It is a
market leader, and its business has been steady. It has a very good reputation
and commands a premium price for its products. However, the business is not
growing as fast as the rest of Stevens’ divisions or as fast as the board of directors
thinks it should. They feel that the division’s management has become compla-
cent. There are several new competitors entering the market with products that
have more features and lower prices. Last year, the chief executive officer told
Kareem, general manager of the medical instruments division, that he had to
start developing new and enhanced products in order not to lose market share
to the emerging competitors.

Kareem has worked his entire 20-year career in the division and is an elec-
tronics engineer who worked on many of the current products. He thinks they
are still quality products and that the marketing department needs to do a better
job of convincing the customers that Stevens’ products are still the best value
compared to unproven competitors’ products. He also thinks that the
manufacturing department can reduce costs through tougher negotiations with
suppliers and by making process improvements.

He believes that Stevens’ reputation will eventually knock the new competi-
tors’ products out of the market. Therefore, he is hesitant to allocate any more
resources to any product development efforts than are necessary to pacify the
CEO and board of directors. He wants to maintain the division’s profit margin,
which is used to determine his year-end bonus.

Kareem’s approach was to establish four product development teams. Each
team was assigned a different product that was being threatened by competitor
products, with the goal of developing enhancements that would match or beat
the competing products. He simply assigned each of his four department man-
agers to head the four product development teams. He thought this would create
some friendly rivalry. The four department managers are:

• Tanya—Manager, Marketing
• Khalid—Manager, Electronic Engineering
• Lee—Manager, Computer Systems Engineering
• Tony—Manager, Manufacturing

Kareem has been getting more frequent questions from the CEO about the
status of the product developments. Kareem knows that progress has been slow
and that he really has not put a priority on it because he believes Stevens will
simply outlast its competitors, who, he thinks, are losing money on their lower-
priced products.

Kareem had his annual performance review sessions with his department
managers last week and asked them about the product development projects.
Here is what each of them told him:

Tanya, manager of marketing, said that none of the managers, including
Kareem, are giving priority to the product development projects because they are
too busy with their regular work. She said the product development efforts should
be market-driven, not engineering-driven. The other product development teams
led by Khalid and Lee are not interested in any input from the Marketing
Department; they just want to develop highly sophisticated, overengineered pro-
ducts that will be too complicated for customers to use. She also said that Tony
is only interested in how to make any new products cheaper, not necessarily

Chapter 13 Project Management Organizational Structures 463

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



better, because he thinks that a lower manufacturing cost per unit is the ultimate
goal. Tanya suggested to Kareem that he approve a new position of product
development manager, who should report directly to her and would have full
responsibility for all product development projects.

She told Kareem that several key people from each of the other departments
should be permanently reassigned to the product development manager to work
solely on product development projects. Tanya also expressed her belief that the
other three department managers seem to side with each other against her
because she is a woman and has only been with the division a short time. She
accused them of being a bunch of “good old boys” who have never gone outside
the plant to talk with customers in the 20 plus years they have all been there. If
Kareem does not approve hiring a product development manager who would
report to her, Tanya said, she would seriously have to reconsider her interest in
staying at Stevens Corporation. She has an excellent reputation in the industry;
many other companies would welcome her. Kareem knows that it took him a
while to fill the marketing manager position, and he had had to pay a higher
salary than he had wanted to get Tanya to come to Stevens.

Khalid, manager of electronic engineering, told Kareem that the product
development projects are not progressing because the computer systems engi-
neering department is always fighting among themselves about whether product
features should be done with hardware or software. He said that Lee has already
announced that he intends to retire at the end of the year. Khalid told Kareem
that when Lee retires, he should not be replaced; rather, the computer systems
engineering department should be merged into Khalid’s department. He said he
would then have better control over the product development projects, which
should be led by engineering anyway because all product enhancements require
engineering and design expertise. He saw no need for marketing or manufactur-
ing to be involved. He said marketing’s job should be to sell the products engi-
neering develops, and it’s manufacturing’s job to make the products the way
engineering designs them. He also said that by not replacing Lee, Kareem can
make up some of the money paid for the “overpriced” marketing manager.

Lee, manager of computer systems engineering, told Kareem that he had eval-
uated the competitors’ products and the big difference is that their products are
software based whereas Stevens’ products are electronics based, as they have been
for years. Lee reminded Kareem that it was years ago that both of them engi-
neered those electronic products. But today it is a different environment, with
new technologies and approaches, and Stevens has to redesign its products to
be software based. He suggested that when he retires at the end of the year,
Kareem should appoint Nicole as the new manager of the computer systems
engineering department. Lee believes that Nicole is young, bright, knows soft-
ware design better than anyone in his department, and could do a great job in
leading the product development projects. She has a master’s degree in computer
engineering and an MBA. She is interested in having Stevens’ products meet cus-
tomers’ needs. Nicole frequently has discussions with Tanya about marketing
and customers and competitors. Lee told Kareem that if Nicole is not promoted,
she will probably leave Stevens and go to another company, maybe even one of
the competitors, where her talents might be better utilized.

Tony, manager of manufacturing, told Kareem that he (Kareem) needs to get
more involved in the product development projects and “start knocking some
heads together.” He said marketing and Khalid and Lee are trying to make too
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many changes to the products and that will just increase the price or reduce profit
margins. Tony believes that the other managers have no concern for costs or any
manufacturing process changes that would have to be made. Tony suggested that
Kareem start having regular product development status meetings to find out what
is “really” going on and see all the “politics.” He said all the other department
managers care only about their own department looking good, and they are not
willing to share information or cooperate with the other teams. As a result, all
the product development teams were suffering, and it was getting worse each
day. He told Kareem that what started out as a friendly rivalry among the teams
has turned into outright nasty competition. He again warned Kareem to do some-
thing before it begins to drag down the corporation’s overall profitability, and the
CEO has all their jobs or even recommends selling the division to a competitor.

Finally, the CEO calls Kareem to a meeting and tells him that the latest mar-
keting report shows the medical instruments division has lost market share for
the second consecutive quarter and wants to know why Kareem does not have
any new product enhancements out in the market yet. Kareem admitted that he
has not been on top of the product development efforts and has not given them
the priority that he should. He thought the competitors would fold. Kareem dis-
cussed his approach to establishing the product development teams and the feed-
back he just got from his department managers. The CEO was not happy and
told Kareem that he was relying too much on doing things in the same old
ways and that he had better look for new ideas and approaches or his position
would be in jeopardy.

The CEO told Kareem that the situation is critical, and the board of directors
is losing their patience. When the board hired her as CEO last year, they
expected her to move Stevens from a good national company to a great global
one and that all the other divisions are moving in that direction while the medi-
cal instruments division is staying flat in spite of an increasing global market for
their products.

The CEO told Kareem that she is going to bring in a management consultant
to evaluate what is going on in his division and make recommendations to her
about how to get the product development effort organized and on an acceler-
ated track.

CASE QUESTIONS
You are the management consultant hired by the CEO.
1. How would you initiate your assignment with Kareem and the department

managers?
2. Develop a list of questions you would ask.
3. Assuming the department managers tell you the same things they told

Kareem, what recommendations would you make to the CEO, including any
changes to the organizational structure, to improve the management of
product development projects?

4. What guidelines would you recommend for how the departments or new
functions should work together on product development projects?

GROUP ACTIVITY
Divide the course participants into groups of three or four members to develop
responses to the case questions. Each group should choose a spokesperson to
present its responses to the entire class.
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A P P E N D I X A
Project Management
Information Systems

Numerous project management information sys-
tems (PMISs) are available that help the user to
plan, track, and manage their projects. In recent
years, PMISs have become very easy to use and
often can be customized to fit the needs of the
user. A PMIS provides a powerful suite of Web-
based tools to support many of the topics covered
in this text. This appendix provides:

• A discussion of the common features available
in most PMISs

• Criteria for selecting a PMIS
• A discussion of some advantages of using a PMIS
• A discussion of some concerns of using a PMIS
• A discussion of how to find vendors offering

PMISs

Project Management Information
Systems Features
The following list of features offered by most of
today’s PMISs, although by no means complete,
gives a general overview of the types of features
available. It should be noted, however, that dif-
ferent PMISs provide different features, and some
of the features listed are not found in every project
management package. In addition, some products
do a much better job than others in providing
software support for some of these features.

1. Budgeting and Cost Management
One of the most important features that
PMISs provide is the ability to effectively plan
and manage the costs of projects. Features
often include:

• Billing and billing methods
As discussed in the text, projects can be
charged to customers in a variety of ways.
Most PMISs allow selection of fixed price,
time and materials, milestone completion,
and percent-to-completion billing meth-
ods. In addition, automated billing proce-
dures can be defined.

• Cost-to-completion tracking
This feature permits the user to track the
progress of each task and automatically
calculate the expected remaining cost to
complete each task and the expected cost
to complete the entire project.

• Earned value management
As described in Chapter 7, it is important
for the project manager to understand the
value of work actually performed. Tools to
support earned value calculations and
management are common in PMISs.

• Multiple currency
With the global business environment of
today, many projects have components
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that span several countries. Some PMISs
can handle the tracking and reporting of
currency from multiple countries.

• Payroll integration
Many of the PMISs comply with the direct
integration of project data with the most
common payroll systems that are available.

• Percent-to-complete tracking
It is extremely important for the project
manager to track each task as a project is
being worked on. Percent-to-complete
tracking lets the user report progress on a
percentage basis as a means to help keep a
project within its budget.

• Project accounting and cost control
The ability to track projected versus actual
expenses, track labor and nonlabor costs,
track earned value, and forecast revenue
and profitability are just a few features of
project accounting software within PMISs.
Numerous tools exist for helping the
project manager track and control costs.

• Project cost estimating
As discussed in Chapters 3 and 7 of the
text, it is very important for the project
manager and the project team to properly
estimate the costs of individual tasks and
the cost of the entire project. PMISs help
do this and also provide features for cap-
turing and using historical data to help
better estimate future projects.

• Time and expense reporting
All PMISs provide features for tracking
time and expenses. Timesheet functions
provide the ability to designate billable and
nonbillable time, as well as various work
schedules and holidays. Expense reporting
features help the user to create customized
expense reports, define expense categories,
and track receipts and paid items.

2. Communications
The communication features of PMISs have
come a long way. Most systems provide a suite
of tools, such as those noted below:

• Automatic e-mail notifications
These features can be used to automati-
cally inform a team member when he or

she has a task that is due in a few days.
They can also be used to inform a team
member if he or she has a task that is past
due. Because of the interdependencies of
many tasks, this feature can also auto-
matically inform others who might be
affected by a task that is behind schedule.

• Collaboration management
Because PMISs are now Web-based, they
have the capability to provide access to
project data from virtually any computer
in the world that has Internet connectivity
either from a server or through cloud
access. Therefore, each project team
member and the client can have their own
log-in access and receive real-time infor-
mation about the project.

• Customer collaboration
Customer collaboration features allow
project managers to receive client’s input
and approval electronically. It also permits
the client to view real-time progress
reports on the project.

• Discussion forums
To facilitate an open exchange of ideas,
newer versions of PMISs often include
Web-based discussion forums that allow
the project team and the customer to have
an open, electronic dialogue about any
aspect of the project. Users can see previ-
ous comments and create a string of ideas
and suggestions.

• E-mail integration
The ability to send virtually all project
information from the system directly to a
team member or customer’s e-mail
account is a nice feature of modern soft-
ware. E-mails can also be sent at prede-
fined times and in predefined formats—
for example, providing a daily morning
update on the budget to the client.

• File attachments
The ability to attach multiple files and
multiple file formats to project informa-
tion is now a common feature of PMISs.

• Instant messaging and text messaging
With dispersed teams, instant messaging
or text messaging allows for quick message
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that can efficiently communicate with
other team members. An instant message
(IM) or text message is similar to a tele-
phone conversation. An IM or a text
conversation could happen synchronously
or asynchronously.

• International characters
With the globalization of projects, many
PMISs allow the selection from multiple
international character sets when plan-
ning, tracking, or communicating infor-
mation about the project.

• Message center
This feature allows for a virtual location to
be set up for the posting of critical infor-
mation about a project. For example, if a
shipment of materials was delayed, a
message could be posted to the message
center informing all team members and
the client.

• Mobile access
With the convergence of the latest tech-
nologies, many PMISs now allow for
mobile access to project information from
smartphones and tablets, thereby allowing
the users to access data virtually anytime
and anywhere.

• Multiple languages
In addition to working in English, many
PMISs now allow users to work in several
languages, such as Chinese, French, Span-
ish, and many others.

• Online meetings
Several PMISs provide features that sup-
port online meetings, Web conferencing,
webinars, screen sharing, and live collab-
oration tools. This can save time and
reduce travel expenses for geographically
dispersed users.

• Information quality assessment
Applying a quality control methodology
helps organizations effectively manage the
information within the PMIS. Management
of the quality of information reduces the
potential of poor quality of information
shared and increases the control of the
optimum amount of information shared.

Other ratings related to priority and audi-
ence help communicate essential informa-
tion at the appropriate quality level.

3. Documentation Management
One of the most important features of a PMIS
is the ability to document a project from
beginning to end. The following is a list of
some features that are available:

• Approval process and routing
To streamline the workflow, process
documents can be routed electronically via
predefined paths and can include sections
so that approvals can be noted before
items are processed.

• Change order management
This feature makes possible the tracking of
billable and nonbillable change orders, and
the estimating and tracking of their effect
on project budgets and schedules. Change
orders can often be billed and tracked via
numerous methods.

• Contract management and automation
Several PMISs have contract templates and
allow implementation of some business
rules and billing rates for specific projects.
Many of the common contract provisions,
such as those discussed in Chapter 3, are
provided in the templates.

• Meeting management and action items
As discussed earlier, many of the newer
PMISs provide an environment for online
meetings. However, from a documentation
standpoint, the software allows the project
team to track relevant discussion, deci-
sions, and action items.

• Project charter information
The project charter feature captures criti-
cal information about a project, for
example, who the project sponsor is, what
the project is supposed to accomplish, why
the project is being done, and what the
major assumptions and/or risks are.

• Requirements management
This feature supports the documentation
and tracking of the major deliverables for
the project.
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• Time off requests
This feature tracks personal and vacation
time of project members and automates
requests for time off and the approval or
rejection of that request as well. Workload
reports can be automatically updated to
properly manage the human resources.

4. Integration and Customization
Most PMISs allow for the customization of
the user interface and the reports to suit the
particular needs of a project. In addition, they
provide linkages with many other popular
information systems.

• Customizable user interfaces
Users often have the ability to change the
look and feel of the user interface. They
can change colors, fonts, and backgrounds,
as well as customize input screens and
project reports.

• Importing/exporting
Many PMISs allow the user to bring in
information from other applications, such
as word processing, spreadsheet, and
database applications. The process of
bringing information into a PMIS is called
importing. Similarly, it is often possible toimporting. Similarly, it is often possible toimporting
send information from the PMIS to those
applications. The process of sending out
information is called exporting.

• Multimedia integration
Many PMISs allow for the full range of
graphics, animation, voice, and video to be
incorporated into the project. Videos or
animation can be very useful, for example,
to show the customer the latest design of a
bridge or a building.

5. Online Tutorials
During the past few years, the online help tools
for PMISs have come a long way. PMISs now
often include very detailed demos, online help,
in-depth tutorials, and even full video
presentations.

6. Project Planning
All PMISs allow the user to define the activi-
ties and resources that are needed to perform

a project. The list below provides an overview
of some of the important project planning
features.

• Network diagrams and bar (Gantt) charts
One of the important features of a PMIS is
the ability to easily and quickly generate
network diagrams and bar (Gantt) charts
based on current data. Once the baseline
plan has been created, any modifications to
the plan can easily be entered into the sys-
tem, and the diagrams and charts will
automatically reflect those changes. A PMIS
lets tasks in Gantt charts be linked together
so that the precedence activities can be
shown. Typically, the user can jump back
and forth between Gantt chart and network
diagram displays with a single command.

• Project time estimating
During the planning phase, all activities
can be defined along with their appropri-
ate time estimates. Based on the interde-
pendencies, and other factors such as
vacation time and holidays, the PMIS will
calculate an overall project time estimate.

• Scheduling
PMISs provide extensive support for
scheduling. Most systems will build Gantt
charts and network diagrams based on the
task and resource lists and all of their
associated information. Any changes to
those lists will automatically be reflected in
the schedules. In addition, users can
schedule recurring tasks, set priorities for
scheduled tasks, perform reverse scheduling
(from the end date backward to the begin-
ning), define work shifts, schedule elapsed
time, schedule tasks to start as late as pos-
sible or as soon as possible, and specify a
must start by or must finish by date or a no
earlier than or no later than date.

• Task management and interdependencies
Just as the PMIS lets a resource list be
maintained, it also permits an activity or
task list be maintained. For each task, the
user can provide a title, a start date, a
finish date, comments, and estimated
durations (including optimistic, most
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likely, and pessimistic estimates in various
time scales) and can specify any precedent
relationships with other tasks, as well as
the person(s) responsible. Typically, a
PMIS allows several thousand tasks to be
associated with a project.

• What-if analysis
One very helpful feature of PMISs is the
ability to perform what-if analysis. This
feature lets the user explore the effects of
various scenarios. At some point in a
project, the user might ask the system,
What if—What if—What if were delayed by a week? The
effects of the delay on the entire project
would automatically be calculated, and the
results would be presented. Almost any
variable (people, pay rates, costs) in a
project can be tested to see the effects of
certain occurrences. This type of analysis
enables the manager to better control any
risks associated with the project.

• Work breakdown structure
In addition to the features mentioned above,
most PMISs allow you to create a work
breakdown structure (WBS) similar to the
one presented in Chapter 4. WBSs are very
useful tools to aid in the planning process.

7. Project Portfolio Management
Many project managers today are running
multiple projects and tracking significant
issues related to those projects. The list below
provides some features that can help:

• Issue management
The issue management feature helps team
members or the customer to electronically
note any issues that they have with a
project. The issues can cover a wide range
of topics and can be tracked and
responded to electronically.

• Knowledge management
There are often certain business rules and/
or historical data and/or experiences that
can help provide insights and guidance
into successfully completing your projects.
A few of the newer PMISs have functions
that allow you to build in some of this
knowledge and expertise.

• Lessons learned management
Opportunities to record lessons learned dur-
ing the project provide a resource for refer-
ence by other project team members during
and after the project. Access to the lessons
learned in a combined file for multiple pro-
jects within the PMIS helps project team
members to bemore aware of lessons learned
such as potential issues or efficient practices.

• Multiple project management
Experienced project managers often over-
see several projects simultaneously, and
team members are assigned to more than
one project simultaneously, with their time
divided between the projects. Most PMISs
provide support for these situations. They
often can store multiple projects in sepa-
rate files, with connecting links between
the files; store multiple projects in the
same file; handle several hundred or even
several thousand projects at the same time;
and create Gantt charts and network dia-
grams for multiple projects.

8. Project Tracking and Control
Tracking progress, actual costs, and actual
resource use is a fundamental component of
project management. PMISs allow the user to
define a baseline plan and compare actual
progress and costs with those in the baseline
plan. Most PMISs can track tasks in progress,
completed tasks, associated costs, time
expended, start and finish dates, actual dollars
committed or spent, and resources used, as well
as remaining durations, resources, and expenses.

• Critical path analysis
A PMIS will calculate the critical path for a
project and often display it in red. In
addition, for any activities not on the crit-
ical path, the PMIS will calculate the slack.

• Milestone tracking
Milestones should be defined for each
project, and a PMIS will support tracking
progress toward those milestones. Any
milestone that has been successfully com-
pleted can be displayed on a variety of
reports, and team members can be
informed electronically.
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• Subcontractor tracking
This feature allows the tracking of sub-
contractors who are assigned to projects.
Time on task, fees, and numerous other
items can be tracked.

• Task priorities
When tracking the progress of a project,
the level of priorities can often change.
This feature permits setting and redefining
the priority of any given task based on a
particular situation. Task priorities are
often defined as low, normal, high, or
urgent, but they can also be defined on a
numerical scale such as 1–10.

• Task reminders
As noted above under point 2, Commu-
nications, automatic e-mail notifications
can be sent. These can take many forms.
One popular form is to remind the person
responsible that a task is scheduled to
start, a task is scheduled to finish, or cer-
tain levels of progress should have been
achieved.

9. Report Generation
Most of today’s PMISs have extensive report-
ing capabilities. Among the reports they can
generate are (a) reports on the project as a
whole; (b) reports on the major milestones;
(c) reports that provide a variety of informa-
tion with respect to a date range—such as
tasks that have been completed within that
range, tasks that are in progress, and tasks that
will start within that range; (d) financial
reports that show a full range of information,
including budgets for all tasks as well as the
entire project, tasks and resources that are
over budget, cumulative budgeted costs, actual
costs, and committed costs; (e) earned value
analysis and management reports; (f) resource
allocation reports for each resource or group
of resources involved in a project; and
(g) baseline to actual variance reports.

• Customizable reporting
Almost all PMISs allow the user to cus-
tomize reports by selecting the data
wanted along with the report format
desired (font, color, etc.).

• Dashboard indicators
Dashboard indicators provide a visual report
that the project manager can customize to
get a quick snapshot of information that is
most important to him or her. For example,
the project manager’s dashboard can pro-
vide a visual summary of what tasks are
done, which are due, and which are overdue.
Likewise, it could present a visual summary
of which tasks are under or over budget.

• Filtering
Filtering enables the user to select only
certain data that meet some specified cri-
teria. For example, if the user wants
information on just the tasks that require a
certain resource, a simple request tells the
PMIS to ignore tasks that do not use that
resource and display only tasks that do use
that resource.

• Real-time reporting
All of the reports generated via PMIS can
provide real-time, up-to-date information,
assuming the project database has been
properly updated.

• Sorting
Sorting lets the user view information in a
desired order, such as pay rates from
highest to lowest, resource names in
alphabetical order, or task names in
alphabetical order. Most PMISs allow
multiple levels of sorting (for example, by
last name and then by first name).

10. Resource Management
PMISs can maintain a resource list consisting
of resource names, the maximum amount of
time that resources are available, standard and
overtime rates for resources, accrual methods,
and textual descriptions of the resources.
Constraints can be assigned to each resource,
such as the number of hours or times that it is
available. The PMIS will highlight and help
correct overallocations and perform resource
leveling and resource smoothing.

• Assignment tracking
Users can also assign resources to a task or
a percentage of a task, set priority levels
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for resource assignments, assign more
than one resource to the same task, and
keep memos or notes on each resource.

• Calendars
All resources can have their own individ-
ualized calendar, stating when they are
and are not available.

• Resource allocation and planning
A PMIS will track any resource assign-
ments that are made and make sure they
are not overallocated. Many PMISs can
also perform some version of resource
leveling or resource smoothing, as dis-
cussed in Chapter 6.

• Resource utilization
Resource utilization charts can be created
to provide an overview of the utilization
rates for each resource. This can be very
helpful as project managers try to make
the best use of available resources.

• Skills tracking
This feature allows the assignment of
resources by skill level. Resource profiles
can include skill levels, certifications,
experience levels, and training and educa-
tional levels.

11. Risk Management
Project risks are uncertain events or circum-
stances that could have an impact on a proj-
ect. The degree to which a PMIS supports risk
management varies greatly. Several tools allow
the user to define possible risks, determine the
probability that they will occur, and predict
the impact on the schedule and budget if they
occur. These risks can be directly associated
with individual tasks within a project or with
the project as a whole.

12. Sales and Business Development
Several of the PMISs include a feature related
to business development. Some of the features
include:

• Automated lead generation
This feature automatically takes informa-
tion directly from Web-based lead forms
and informs the sales team so that they

can follow up. Should a project be created,
that information can then be imported
into the project database.

• Client management
Some PMISs provide an integrated view of
sales and client information. Project
managers, with approved access, can see
any relevant notes, history, contacts, and
ongoing communications with the client
or potential client.

• Sales dashboard
A sales dashboard provides a visual sum-
mary of pertinent sales information. This
information might include sales pipeline
information, sales metrics, sales quotas
and expectation, geographical territory
displays, and numerous actual versus
projected reports.

13. Security and Access Controls
A critically important feature of PMISs is
security and access rights features. Some PMISs
provide password access to the project man-
agement program itself, password access to
individual project files, and password access to
specific data within a project file (such as pay
rates). Different views can be given to the
project manager, team members, and the client.

Criteria for Selecting Project
Management Information Systems
Following is a list of factors to consider before
purchasing a PMIS. Depending on your individual
needs, and the needs of your organization, certain
factors may be more or less important to you than
they are to other people.

1. Capacity. Here, the main concern is whether
the PMIS can handle the number of tasks you
expect to perform, the number of resources
you think you will need, and the number of
projects you expect to be managing simulta-
neously. For most organizations, the software
capacity is not an issue.

2. Documentation and online help facilities. The
quality of documentation and online help
facilities varies greatly among PMISs.
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Consideration should be given to the read-
ability of the online user’s manual, the logical
presentation of ideas in the user’s manual, the
level of detail of the online help, the number
and quality of examples provided, and the
level of the discussion of advanced features.

3. Ease of use. This is often an important factor
in the selection of any type of software pack-
age. Consideration should be given to the look
and feel of the PMIS: the menu structures,
available shortcut keys, color displays, the
amount of information in each display, the
ease with which data can be entered or mod-
ified, the ease with which reports can be gen-
erated, the quality of the reports that are
produced, the consistency among screens, and
the amount of learning required to become
proficient with the PMIS.

4. Features available. Here, consideration must be
given to whether the PMIS provides the fea-
tures that are required for your organization.
For example, does the package include work
breakdown structures and both Gantt charts
and network diagrams? How good are the
resource-leveling and smoothing algorithms?
Can the PMIS sort and filter information,
monitor the budget, produce customized
calendars, and help with tracking and control?
Does it have the capability to check for and
help resolve overallocation of resources?

5. Installation requirements. The considerations
here are the hardware and software required
to run the PMIS: the memory required, the
amount of hard disk space required, the pro-
cessing speed and power required, the type of
graphics display needed, and operating system
requirements.

6. Integration with other systems. More and more
in today’s digital world, there is a convergence
of numerous electronic systems. If you are
working in an environment where pertinent
data are stored in various places, such as
databases and spreadsheets, then special
attention should be given to the integration
capabilities of the PMIS. Some PMISs allow
very basic integration with a few popular
information systems, whereas others provide
sophisticated integration with distributed
databases and even object-oriented databases.
In addition, the ability of the PMIS to export

information to word processing programs,
spreadsheets, human resources systems, and
payroll systems may affect your decision.

7. Internet features. Although all modern PMISs
allow project information to be posted and
shared directly through the Internet, there is
great variance in the Web-based tools they
contain. For example, the online support for
the communications features mentioned in
the previous section should be evaluated.

8. Reporting capabilities. PMISs vary in the
number and types of reports they can provide.
Some support just the basic planning, sched-
uling, and cost reports, whereas others have
extensive facilities for providing reports on
individual tasks, resources, actual costs, com-
mitted costs, progress, and so on. In addition,
some PMISs are easier to customize than
others. Reporting capabilities should be given
a fairly high priority, because the ability to
produce extensive and powerful reports is a
feature that most users rate very highly.

9. Security. Some PMISs provide greater levels of
security than others. If security is important,
then special attention should be given to the
methods of restricting access to the PMIS, to
each project file, and to the data within each file.

10. Vendor support. Special attention should be
given to whether the vendor or dealer pro-
vides technical support, the price of that sup-
port, and the reputation of the vendor.

Advantages of Using Project
Management Information Systems
There are numerous advantages of using PMISs.

Some of these advantages follow:

1. Ability to handle complexity. It is obvious that
PMISs can handle certain aspects (especially
numeric aspects) of large-scale projects more
easily than a person can manually. For pro-
jects that have just a few activities and span a
short period of time, a manual approach may
be feasible. But for projects that involve
thousands of activities and thousands of
resources and span a few years’ time, a PMIS
provides indispensable assistance with the
level of complexity.
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2. Accuracy. Accuracy is greatly improved by
using a PMIS. For large projects, manually
drawing network diagrams, calculating start
and finish times, and monitoring resource
usage are very difficult. PMISs have accurate
algorithms for calculating project information
and contain numerous built-in routines that
check for user errors.

3. Affordability. Excellent PC-based PMISs can
be purchased for under $200.

4. Ease of use. Over the past few years, PMISs
have become extremely easy to use. They can
often be mastered with only a minimal
amount of training.

5. Maintainability and modifiability. With manual
systems, it is often difficult to maintain and
modify project information. With a PMIS, any
change in the data will automatically be reflected
in all the project documents, such as diagrams,
cost tables, and resource allocation charts.

6. Record keeping. A major benefit of PMISs is
their ability to keep excellent records. For
instance, data can be kept on individual team
members’ schedules, each task, costs, and
resources used. These data can be used to
produce high-quality reports and can be
helpful in planning future projects.

7. Speed. Once input data have been collected
and entered, almost every imaginable calcula-
tion can be done very rapidly by the PMIS.
Manually creating or revising plans, schedules,
and budgets can take hours, days, or weeks.

8. What-if analysis. Another very beneficial fea-
ture of PMISs is the ability to perform what-if
analysis. What-if analysis, as discussed earlier,
allows the user to see the effects of various
scenarios on a project. These different sce-
narios can be run on the PMIS, and their
effects can be evaluated. This helps the project
manager to prepare and plan for certain con-
tingencies and to assess consequences.

Concerns about Using Project
Management Information Systems
Although there are numerous benefits to using
PMISs, there are also a few concerns to be con-
sidered and pitfalls to be avoided if possible.

1. Distraction. For some project managers, a
PMIS can be distracting. A manager can
spend too much time playing with, and
focusing on, the PMIS, with all of its reports
and features, and forget about the most
important part of a project: the people.

2. False sense of security. The PMIS can some-
times lull project managers into a false sense
of security. First, project managers might
believe that, because they have a powerful
PMIS, they can manage and accomplish
more than is actually feasible. Second, man-
agers might think that, although a project is
slipping, the PMIS will be able to figure out a
way to get it back on track. Third, if the
PMIS is not used properly, the reports might
show that the project is doing fine, when in
reality the project is not. Just because the
PMIS says everything is all right does not
necessarily make it so.

3. Information overload. PMISs provide a great
number of features and a huge amount of
information. At times, the sheer quantity can
be overwhelming. Only needed features of the
PMIS should be used. Project managers have
to resist the temptation to use features that
produce more reports or more data without
contributing to the successful completion of
the project.

4. Learning curve. It does take a certain
amount of time to become proficient in the
use of a PMIS. The amount of time required
varies, depending on the individual’s back-
ground. For those not currently using com-
puters and business software, there can be a
significant learning curve. However, the
amount of training typically required to
master a PMIS has been decreasing over the
past few years as PMISs have become easier
and easier to use.

5. Overreliance on software. Because PMISs have
become so easy to use and because they pro-
vide so many appealing features, project man-
agers have started relying heavily on them.
Individuals with little or no knowledge of the
fundamentals of project management some-
times use a PMIS without really understanding
what they are doing. If the basic concepts of
project management have not been mastered,
the PMIS will not make much of a difference.
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Stated simply, the PMIS is just a tool to help
you do your job more effectively and efficiently
—the PMIS cannot manage a project. You
must manage the project, relying mainly on
your skills and the skills of your team.

Project Management Information
Systems Vendors
Numerous PMISs are available that provide sup-
port for the project management process. Almost
all of the vendors provide online demos of their
products or free trial software that can be
downloaded.

A simple Internet search for project manage-
ment information systems, project management
software, or project management information
system directory will provide links for hundreds of
vendors and consultants. Several of the websites
provide a list of the top-selling PMISs, as well as a
review of their features. Other sites actually com-
pare popular PMISs and report which features
they provide and give a summary of the strengths
and weaknesses of each.

Summary
This appendix discusses several features that are
typically found in project management informa-
tion systems. Among the most common are bud-
geting and cost management, communications,
documentation management, integration and
customization, portfolio management, online
tutorials, project planning, project tracking and
control, report generation, resource management,
risk management, sales and business development,
and security and access controls.

Criteria are given for selecting a project man-
agement information system, including capacity,
documentation and online help facilities, ease of
use, features available, integration with other sys-
tems, installation requirements, reporting capa-
bilities, Internet features, security, and vendor
support.

Finally, a list is provided of the advantages of
and concerns about using project management
information systems. The benefits include accu-
racy, affordability, ease of use, ability to handle

complexity, maintainability and modifiability,
record keeping, speed, and what-if analysis.
Concerns include becoming distracted by the
PMIS, a false sense of security, information
overload, the learning curve, and overreliance on
the PMIS.

Questions
1. Discuss at least 10 common features of project

management information systems. In your
opinion, which of these are the most
important?

2. Discuss how the Internet can facilitate project
communications.

3. Discuss the criteria that should be considered
when purchasing project management infor-
mation systems. If you had to rank these in
order of importance, how would you rank
them?

4. What are some of the advantages of using
project management information systems?

5. What are some of the concerns about using
project management information systems? Do
the advantages outweigh the concerns?
Explain your answer.

Internet Exercises
1. Perform a search for project management

information systems. Provide a summary of
three different software systems.

2. Perform a search for project management
information systems directory. Provide a list
of the top-selling project management infor-
mation systems.

3. Search the Internet for a website or a recent
article that compares two or more popular
project management information systems.
Discuss the criteria that were used for evalu-
ating the systems. What do you think were
the three most important criteria and why?
Are there other criteria you would have used
and why?

4. Download a free trial version of a project
management information system. What sys-
tem did you choose and why? What do you
think are the key features of the system you
chose?
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A P P E N D I X B
Project Management Websites

This appendix is a list of organizations whose
websites provide access to information and
resources regarding project management. For the
updated website addresses of the organizations in
this appendix, make an Internet connection and
go to www.cengagebrain.com. At the
Cengagebrain.com home page, search for the
ISBN of your title (from the back cover of your
book) using the search box at the top of the page.
This will take you to the product page where free
companion resources can be found. Navigate to
Appendix B. It is suggested that you save the
book’s companion website in your “Favorites” list
for easy access in the future.

Agile Alliance

Agile Leadership Network

EQ Toolbox

International Association for Project and Program
Management

International Centre for Complex Project
Management

International Construction Project Management
Association

International Project Management Association

Niwot Ridge Resources, Project Management
Resources

ProjectManagement.com

Project Management Benchmarking Network

Project Management Center

Project Management Discussion

Project Management Insight

Project Management Institute

Project Manager Community LinkedIn

Project Smart

Scrum Alliance

Software Program Managers Network
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A P P E N D I X C
Project Management Associations
around the Globe

This appendix is a list of project management
associations in countries around the world. For
the updated website addresses of the associations
in this appendix, make an Internet connection and
go to www.cengagebrain.com. At the
Cengagebrain.com home page, search for the
ISBN of your title (from the back cover of your
book) using the search box at the top of the page.
This will take you to the product page where free
companion resources can be found. Navigate to
Appendix C. It is suggested that you save the
book’s companion website in your “Favorites” list
for easy access in the future.

Global International Project
Management Association
Project Management Institute

Algeria Algerian Project Management
Association

Argentina Asociación de Gestión de
Proyectos, Argentina

Armenia Armenian Project Management
Association

Asia Pacific Asia Pacific Federation of Project
Management

Australia Australian Institute of Project
Management

Austria Projekt Management Austria

Azerbaijan Azerbaijan Project Management
Association

Bosnia-
Herzegovina

Udruženje za Upravljanje
Projektima u Bosni i Hercegovini

Brazil Brasilian Association for Project
Management

Bulgaria Bulgarian Project Management
Association

Canada Project Management Association
of Canada

Chile Corporación Chilena de
Dirección de Proyectos

China Project Management Research
Committee China

Columbia Asociación Colombiana de
Gestión de Proyectos

Costa Rica Asociación de Dirección de
Proyectos de Costa Rica

Croatia Croatian Association for Project
Management

Cyprus Cyprus Project Management
Society

Czech
Republic

Project Management Association
Czech Republic

Denmark Danish Project Management
Association
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Ecuador Corporación Ecuatoriana de
Dirección de Proyectos

Estonia Estonian Project Managers
Association

European European Community Project
Managers’ Association

Finland Project Management Association
Finland

France Association Francophone de
Management de Projet

Société Francaise pour l’avance-
ment du Management de Projet

Germany Deutsche Gesellschaft für Pro-
jektmanagement e. V.

Greece Network of Project Managers in
Greece

Guatemala Asociación de Project Manage-
ment de Guatemala

Hong Kong Hong Kong Institute of Project
Management

Hungary Project Management Association
Hungary

Iceland Project Management Association
of Iceland

India Project and Technology Manage-
ment Foundation

Project Management Associates

Indonesia Indonesian Society of Project
Management Professionals

Iran Iran Project Management
Association

Ireland Institute of Project Management
Ireland

Italy Associazione Nazionale di Im-
piantistica Industriale

Japan Project Management Association
of Japan

Kazakhstan Kazakhstan Project Management
Association

Kenya Kenya Association of Project
Managers

Kosovo Kosava Project Management

Latvia Latvian National Project
Management Association

Lithuania Lithuanian Project Management
Association

Malaysia Malaysian Asset and Project
Management Association

Mexico Asociación Mexicana de
Ingeniería de Proyectos

Nepal Project Management Association
of Nepal

Netherlands Project Management Association
Netherlands

Nigeria Project Managers Development
Association of Nigeria

Nordic Network of Nordic Project
Management Associations

Norway Norwegian Association of Project
Management

Panama Asociación Panameña de Gestión
de Proyectos

Peru Asociación Peruana de Dirección
de Proyectos

Poland Project Management Association
Poland

Portugal Associação Portuguesa de Gestão
de Projectos

Romania Project Management Romania

Russia Russian Project Management
Association

Serbia Serbian Project Management
Association

Singapore Society of Project Managers

Slovakia Project Management Association
of Slovakia

Slovenia Slovenian Project Management
Association

South Africa Association for Project
Management South Africa

Spain Asociación Española de Dirección
Integrada de Proyecto

Asociación Española de
Ingeniería de Proyectos

Sweden Swedish Project Management
Association

Switzerland Swiss Project Management
Association
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Taiwan,
China

Taiwan Project Management
Association

Turkey Istanbul Project Management
Association

Turkish Project Management
Association

Ukraine Ukrainian Project Management
Association

Uruguay Asociaciones de Gestión de
Proyectos del Uruguay

United
Kingdom

Association for Project
Management
Major Projects Association

United States International Project
Management Association—USA

Project Management Institute
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A P P E N D I X D
Acronyms

ACWP Actual cost of work performed

AF Actual finish time

ALAP As late as possible

ASAP As soon as possible

BAC Budget at completion

BAFO Best and final offer

BCWP Budgeted cost of work performed

BCWS Budgeted cost of work scheduled

CAC Cumulative actual cost

CBC Cumulative budgeted cost

CEV Cumulative earned value

CPI Cost performance index

CPM Critical path method

CV Cost variance

EAC Estimated cost at completion

EF Earliest finish time

ES Earliest start time

EV Earned value

FCAC Forecasted cost at completion

FS Free slack

LF Latest finish time

LS Latest start time

PDM Precedence diagramming method

PERT Program evaluation and review
technique

PMBOK® Project Management Body of
Knowledge

PMI Project Management Institute

PMIS Project management information
system

PMO Project management office

PV Planned value

RAM Responsibility assignment matrix

RFP Request for proposal

SDLC Systems development life cycle

SOW Statement of work

TBC Total budgeted cost

TCPI To-complete performance index

TS Total slack

WBS Work breakdown structure
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CHAPTER ONE

1. What are some attributes of a project?

• A clear objective
• Interdependent tasks
• Use of various resources
• A specific time frame
• A unique or one-time endeavor
• A customer
• Degree of uncertainty

2. Identify three projects in which you have been
involved during your lifetime.
Answers will vary.

3. What are eight factors that constrain the
achievement of a project objective?

• Scope
• Quality
• Schedule
• Budget
• Resources
• Risks
• Customer satisfaction
• Stakeholders

4. Match the phases of the project life cycle, listed
first, with the descriptions that follow:

C First phase A. Planning
A Second phase B. Performing
B Third phase C. Initiating
D Fourth phase D. Closing

5. A project is authorized using a document
called a project charter.

6. The result of the planning phase is a baseline
plan.

7. In the performing phase, the project plan is
executed to produce all the deliverables and to
accomplish the project objective.

8. Project management involves first establishing
a plan and then executing that plan.

9. The project objective must be agreed upon by
the sponsor and the individual or organization
that will perform the project.

10. What are the keys to successful stakeholder
engagement?

• Regular and open communication
• Trust
• Respect
• Open-mindedness
• Positive win–win attitude

11. Cultural awareness and sensitivity are not only
important but also imperative for successful
global project management.

CHAPTER TWO

1. The initiating phase of the project life cycle
starts with the recognition of a need, problem,
or opportunity.

Reinforce Your Learning Answers
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2. Project selection involves evaluating potential
projects, and then deciding which of these
should move forward to be implemented.

3. What are the four steps in the project selection
process?

• Develop a set of evaluation criteria
• List assumptions for each project
• Gather data and information for each

project
• Evaluate each project against the criteria

4. A project charter is used to formally authorize
a project and summarize the key conditions
and parameters for the project.

5. List at least eight elements that could be
included in a project charter.

• Project title
• Purpose
• Description
• Objective
• Success criteria or expected benefits
• Funding
• Major deliverables
• Acceptance criteria
• Milestone schedule
• Key assumptions
• Constraints
• Major risks
• Approval requirements
• Project manager
• Reporting requirements
• Sponsor designee
• Approval signature and date

6. What is the purpose of a request for proposal?
To solicit proposals from potential contractors
to do the project.

7. What are some elements that may be included
in a request for proposal?

• Project objective
• Statement of work
• Customer requirements
• Deliverables
• Acceptance criteria
• Customer-supplied items
• Approvals required
• Type of contract
• Payment terms

• Required schedule
• Instructions for the content and format

of contractor proposals
• Due date for proposals
• Proposal evaluation criteria
• Funds available

8. Care should be taken not to provide
information to only some of the contractors
that is not provided to all interested
contractors because it would give some of
them an unfair competitive advantage.

CHAPTER THREE

1. Relationships establish the foundation for
successful funding and contract opportunities.

2. Relationship building requires being proactive
and engaged.

3. Establishing and building trust is key to
developing effective and successful
relationships.

4. Building effective and successful relationships
takes time and work.

5. Contractors need to develop relationships with
potential customers long before customers
prepare an RFP.

6. What is the outcome of a successful
pre-RFP/proposal marketing effort?
The outcome is eventually winning a
contract from the customer to perform
the project.

7. What are some factors that a contractor
should consider when deciding whether to
respond to an RFP?

• Competition
• Risk
• Consistency with business mission
• Opportunity to extend and enhance

capabilities
• Reputation with the customer
• Availability of customer funds
• Availability of resources to prepare a quality

proposal
• Availability of resources to perform the

project
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8. Contractors need to be realistic about
their ability to prepare proposals and
about the probability of winning the
contract.

9. The proposal process is a competitive process.
A proposal is a selling document.

10. In a proposal, the contractor must highlight
the unique factors that differentiate it from
competitors’ proposals.

11. A proposal should address three topics or
contain three sections. What are they?

• Technical section
• Management section
• Cost section

12. What is the objective of the technical section
of a proposal?
The objective is to convince the customer that
the contractor understands the need or prob-
lem and can provide the least risky and most
beneficial solution.

13. What is the objective of the management
section of a proposal?
The objective is to convince the customer that
the contractor can do the proposed work and
achieve the intended results.

14. What is the objective of the cost section of a
proposal?
The objective is to convince the customer
that the contractor’s price for the
proposed project is realistic and
reasonable.

15. What elements might each of the three
sections of a proposal contain?

Technical section

• Understanding of the need
• Proposed approach or solution
• Benefits to the customer

Management section

• Description of major tasks
• Deliverables
• Project schedule
• Project organization
• Related experience
• Equipment and facilities

Cost section

• Labor
• Materials
• Equipment
• Facilities
• Subcontractors and consultants
• Travel
• Documentation
• Overhead or indirect costs
• Escalation
• Reserve
• Profit

16. What are some items a contractor needs to
consider when determining a price for a
proposed project?

• Reliability of the cost estimates
• Risk
• Value of the project to the contractor
• Customer’s budget
• Competition

17. The focus of a proposal should be on quality of
the content, rather than the number of pages.

18. Contractors must continue to be proactive
even after the proposal is submitted.

19. A contractor bidding on a fixed-price contract
must develop accurate and complete cost esti-
mates and include sufficient reserves.

20. Write the word low or high in each box,
depending on the degree of risk for the cus-
tomer and contractor associated with each
type of contract.

Customer
Risk

Contractor
Risk

Fixed price Low High

Cost reimbursement High Low

21. A measure used to determine the success of
proposal efforts is known as the win ratio.

CHAPTER FOUR

1. The project objective establishes what is to be
accomplished.

2. The project objective is usually defined in
terms of the end product, schedule, and budget.
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3. The project scope defines what needs to be
done.

4. What sections should the project scope
document include?

• Customer requirements
• Statement of work
• Deliverables
• Acceptance criteria
• Work breakdown structure

5. The project team must avoid scope creep.

6. To avoid quality problems, there needs to be a
quality plan.

7. The key to quality control is to monitor the
quality of the work early and regularly.

8. The work breakdown structure is a deliverable-
oriented hierarchical decomposition of the
project work scope.

9. The work breakdown structure establishes the
framework for how the work will get done to
produce the project deliverables.

10. The lowest-level work item for any given
branch of the work breakdown structure is
called a work package.

11. The responsibility assignment matrix desig-
nates who is responsible for accomplishing
each work item in the work breakdown
structure.

12. An activity is also called a task.

13. A network diagram defines the sequence of
how the activities will get done.

14. A network diagram arranges activities in the
appropriate sequence and defines their
dependent relationships.

15. Refer to Figure 4.9.

a. When “Prepare Mailing Labels” and “Print
Questionnaire” are finished, what activity
can be started?
“Mail Questionnaire & Get Responses”

b. In order to start “Input Response Data,”
which activities must have been finished
immediately beforehand?
“Mail Questionnaire & Get Responses” and
“Test Software”

16. Refer to Figure 4.9.

a. In order to start “Test Software,” which
activities must have been completed
immediately beforehand?
“Develop Data Analysis Software” and
“Develop Software Test Data”

b. True or false: Once “Print Questionnaire” is
finished, “Mail Questionnaire & Get
Responses” can start immediately.
False; “Prepare Mailing Labels” must also be
finished in order for “Mail Questionnaire”
to start.

CHAPTER FIVE

1. The estimated resources for an activity will
influence the estimated duration to perform the
activity and the estimated cost of the activity.

2. When estimating resources for activities, the
availability of each resource has to be taken
into account.

3. It is necessary to estimate the types and
quantities of resources required for each
activity.

4. True or false: The duration estimate for an
activity should include the time required to per-
form the work plus any associated waiting time.
True

5. The estimated duration for an activity must be
based on the quantity of resources required to
perform the activity.

6. The overall window of time in which a project
must be completed is defined by its project
estimated start time and project required
completion time.

7. What is the equation for calculating an activ-
ity’s earliest finish time?
EF ¼ ES þ Estimated Duration

8. The earliest start and earliest finish times for
activities are determined by calculating
forward through the network diagram.

9. Refer to Figure 5.4. What are the earliest start
and earliest finish times for “Pilot-Test
Questionnaire”?
ES ¼ Day 13, EF ¼ Day 33

490 Reinforce Your Learning Answers

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



10. What determines a particular activity’s earliest
start time?
It is determined by the latest of all the earliest
finish times of all the activities leading directly
into that particular activity.

11. What is the equation for calculating an
activity’s latest start time?
LS ¼ LF � Estimated Duration

12. The latest finish and latest start times are
determined by calculating backward through
the network diagram.

13. Refer to Figure 5.7. What are the latest finish
and latest start times for “Input Response
Data”?
LF ¼ Day 112, LS ¼ Day 105

14. What determines a particular activity’s latest
finish time?
It is determined by the earliest of all the latest
start times of all the activities emerging
directly from that particular activity.

15. When a project has a positive total slack, some
activities can be delayed without jeopardizing
completion of the project by its required
completion time. When a project has negative
total slack, some activities need to be
accelerated to complete the project by its
required completion time.

16. The total slack for a path of activities is
common and shared among all the activities
on the path.

17. The longest path of activities from the
beginning to the end of a project is called the
critical path.

18. Refer to Figures 5.9 and 5.10. Of the two
activities entering into activity 11, “Input
Response Data,” which activity has free slack?
What is its value?
Activity 10, “Test Software”; 50� (�8)¼ 58 days

19. If actual performance is behind planned
performance, corrective action should be taken
immediately.

20. What are the two kinds of data or information
that need to be collected during each reporting
period?

• Data on actual performance
• Information on any changes to the project

scope, schedule, or budget

21. True or false: In general, it is better to have
a shorter reporting period during a project.
True

22. Project management is a proactive approach to
controlling the project to accomplish the
project objective.

23. What three schedule elements will be affected
by the actual finish times of completed
activities?

• The earliest start times of the remaining
activities

• The earliest finish times of the remaining
activities

• The total slack

24. Changes to the project can affect scope,
schedule, and/or budget.

25. In analyzing a project schedule, it is important
to identify all the paths of activities that have
negative slack.

26. When analyzing a path of activities that has
negative slack, what two kinds of activities
should you look at carefully?

• Activities that are in progress or to be
started in the immediate future

• Activities that have long estimated
durations

27. List four approaches to reducing the estimated
durations of activities.

• Apply more resources
• Assign a person with greater expertise or

more experience
• Reduce the scope or requirements
• Increase productivity through improved

methods or technology

28. Calculate the expected duration for an
activity having the following time estimates:
totot ¼ 8, tm ¼ 12, and tptpt ¼ 22.

tetet ¼ 8þ 4ð12Þ þ 22
6

¼ 13
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29. Compute the expected duration (tetet ) and the
variance (σ2

29. Compute the expected duration (
2

29. Compute the expected duration (
σ2σ ) for the following beta probability

distribution.

tetet ¼ 5þ 4ð8Þ þ 23
6

¼ 10

�2 ¼
� �� �
23

� �
23�� �� 5

� �
5

6

� �
6

2

¼ 9

30. What percentage of the area under this normal
curve is shaded?
34 percent

31. If 95 percent of the area under the following
normal curve is between the two labeled
points, what is the standard deviation? What is
the variance?
Because there are a total of four standard
deviations (þ2 and �2) between 12 and 32,
4σ ¼ 32�12 ¼ 20, and thus 1σ ¼ 5.
Variance ¼ σ2 ¼ (5)2 ¼ 25.

CHAPTER SIX

1. At a minimum, network diagrams illustrate
the technical constraints among activities.
However, when limited resources are available,
the network diagram can be drawn to also
reflect resource constraints.

2. A resource requirements plan illustrates the
expected utilization of resources by time period
during the time span of the project.

3. Resource-leveling attempts to establish a
schedule in which resource utilization is
made as level as possible without extending
the project beyond its required completion
time.

4. Resource-limited scheduling develops the
shortest schedule when the quantity of avail-
able resources is fixed. This method will extend
the project completion time, if necessary, to
keep within the resource limits.

CHAPTER SEVEN

1. The estimated cost of an activity is based on
the types and quantities of the resources
required to perform the activity.

2. List the elements that can be included in the
estimated costs for an activity.

• Labor
• Materials
• Equipment
• Facilities
• Subcontractors and consultants
• Travel
• Reserve

3. The estimated cost for an activity should be
reasonable and realistic.

4. The first step in the project budgeting process
is to aggregate the estimated costs for each
work package in the work breakdown structure
and establish a total budgeted cost for each
work package.

5. Referring to Figures 7.1 and 4.5, what is the
total budgeted cost for each work package?

1.1 $13,400
1.2 $11,100
2.1 $5,100
2.2 $10,000

6. Once a total budgeted cost has been estab-
lished for each work package, the second step
in the project budgeting process is to distribute
each TBC over the expected time span of its
work package.

7. The cumulative budgeted cost is the amount
that is budgeted to accomplish all the work
that is scheduled to be performed up to a
specific point in time.

8. Look at Figures 7.5 and 7.7. How much did the
“Design” work package and the “Build” work
package each contribute to the $4,000 cost
overrun at the end of week 8?

Amount
Overrun or
Underrun?

Design $2,000 Underrun

Build $6,000 Overrun

9. Cumulative earned value is calculated by first
determining the percent complete for each
work package and then multiplying it by the
total budgeted cost for the work package.
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10. List the four cost-related measures used to
analyze project cost performance.

• TBC (total budgeted cost)
• CBC (cumulative budgeted cost)
• CAC (cumulative actual cost)
• CEV (cumulative earned value)

11. What is the cost performance index for the
“Design” work package in the packaging
machine project at the end of week 5?

CPI ¼ $24,000
$22,000

¼ 1:091

12. What is the cost variance for the “Build” work
package in the packaging machine project at
the end of week 8?

CV ¼ $30,000� $46,000 ¼ �$16,000

13. Using the first forecasting method described,
calculate the forecasted cost at completion for
the “Build” work package in the packaging
machine project.

FCAC ¼ $60,000
0:65

¼ $92,300

� �
Note:  CPI

� �
Note:  CPI ¼

� �
¼

� �
$30,000

� �
$30,000
$46,000

� �
$46,000

¼
� �

¼ 0

� �
0:

� �
:65

� �
65

14. Using the second forecasting method
described, calculate the forecasted cost at
completion for the “Build” work package in
the packaging machine project.
FCAC¼ $46,000þ ($60,000� $30,000)¼ $76,000

15. In analyzing cost performance, it is important
to identify all of the work packages that have a
negative cost variance or a cost performance
index of less than 1.0.

16. When evaluating work packages that have a
negative cost variance, you should focus on
taking corrective actions to reduce the costs of
activities that will be performed in the near
term and those that have a large estimated
cost.

17. The key to managing cash flow is to ensure
that cash comes in faster than it goes out.

18. If sufficient funds are not available to meet
expenses, a contractor may need to borrow

money. This adds to the cost of the project,
because the contractor then has to pay interest
also.

19. What are the normal and crash times and
costs for activities B, C, and D in Figure 7.14?

Normal
Time

Normal
Cost

Crash
Time

Crash
Cost

Activity B 9 weeks $80,000 6 weeks $110,000

Activity C 10 weeks $40,000 9 weeks $ 45,000

Activity D 8 weeks $30,000 6 weeks $ 42,000

20. What are the cost-per-week rates to accelerate
activities B, C, and D in Figure 7.14?
B: $10,000 per week; C: $5,000 per week;
D: $6,000 per week

21. If all the activities in Figure 7.14 were per-
formed in their crash times, what would be the
total project cost?

$259,000

CHAPTER EIGHT
1. A risk is an uncertain event that, if it occurs,
can jeopardize the accomplishment of the
project objective.

2. For each risk that is identified, the potential
impacts must be estimated.

3. Risk assessment involves determining the
likelihood that a risk will occur and the degree
of impact it will have on the project objective.

4. A risk response plan is a defined set of actions
to prevent or reduce the likelihood of
occurrence or the impact of a risk, or to
implement if the risk event occurs.

5. A risk assessment matrix is a tool for assessing
and managing risks.

6. Project meetings are a good forum for regularly
reviewing, updating,reviewing, updating,reviewing and addressing risks.

CHAPTER NINE

1. The fourth and final phase of the project life
cycle is closing the project.
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2. Successful projects should end with some type
of recognition and celebration.

3. What are the two types of internal postproject
evaluation meetings the project manager
should have?

• An individual meeting with each team
member

• A group meeting with the entire project
team

4. The purpose of identifying and documenting
lessons learned is to capitalize on the knowledge
and experience gained on the project to improve
performance on future projects.

5. The project team should not wait until the end
of the project to capture and document lessons
learned.

6. During project closing, copies of project
documentation should be properly organized,
filed, and archived.

7. List three reasons for having a postproject
evaluation meeting with the customer.

• To determine whether the project provided
the customer with the expected benefits

• To assess the level of customer satisfaction
• To obtain feedback

8. For a contractor, what are two potential con-
sequences of having a project terminated early
by a customer who is not satisfied?

• The contractor may suffer a financial loss.
• The contractor’s reputation may be

damaged.

CHAPTER TEN

1. What two benefits does the project manager
realize by involving the team in developing the
plan?

• A more comprehensive plan
• Commitment of the team to accomplish the

plan

2. The project manager secures the appropriate
resources to perform the work and then assigns
responsibility and delegates authority to spe-
cific individuals for the various tasks.

3. The project manager implements a project
management information system to serve what
two functions?

• Track actual progress
• Compare actual progress with planned

progress

4. The project manager has primary responsibil-
ity for providing leadership for what three
management functions?

• Planning
• Organizing
• Monitoring and Controlling

5. Project leadership involves inspiring the people
assigned to the project to work as a team to
implement the plan and accomplish the project
objective successfully.

6. Project leadership requires involvement and
empowerment of the project team.

7. The capable project manager understands
what motivates team members and creates
a supportive environment in which
individuals work as part of a high-performing
team.

8. People want to feel that they are
contributing to the project and need to be
recognized.

9. Showing appreciation and complimenting
individuals will motivate them to be more
engaged in contributing to the success of the
project.

10. A project manager sets the tone for the project
team by establishing an environment of trust,
high expectations, and enjoyment.

11. People working on projects look for affiliation
and socialization; they do not want to work in
isolation.

12. Leadership requires that the project manager
be highly motivated and set a positive example
for the project team.

13. A good project manager believes that
all individuals are valuable to the
organization and that they can make
greater contributions through continuous
learning.
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14. Rather than create a fear of failure, the project
manager acknowledges that mistakes are part
of the learning and growth experience.

15. A good project manager values and expects
continuous self-improvement.

16. List five reasons why it is important for the
project manager to use frequent
communication.

• To keep the project moving
• To identify potential problems
• To solicit suggestions for improving project

performance
• To keep abreast of customer satisfaction

and stakeholder issues
• To avoid surprises

17. A high degree of communication is especially
important early in the project to help build a
good working relationship with the project
team and to establish clear expectations with
the customer.

18. What are three ways in which a project man-
ager communicates?

• Meetings
• Informal conversations
• Written reports

19. Good project managers spend more time
listening than talking.

20. Give three reasons the project manager should
establish ongoing communication with the
customer.

• To keep the customer informed
• To determine whether there are any

changes in expectations
• To keep abreast of the degree of customer

satisfaction

21. Why does communication by project
managers need to be frequent, timely, honest,
open, and unambiguous?
Such communication establishes credibility,
builds trust, and prevents rumors.

22. The project manager should have an informal
conversation with each person on the project
team and with each key individual in the cus-
tomer organization.

23. The project manager should use open-ended
questions and do a lot of listening.

24. The project manager needs to have a
good sense of humor and needs to stay
physically fit.

25. In solving problems, the project manager
needs to be able to see the big picture and how
potential solutions might affect other parts of
the project.

26. Effective negotiations result in a win-win out-
come for both parties. It requires the project
manager to be flexible and willing to
compromise.

27. The project manager must maintain integrity
and respect for the other party throughout the
negotiating process.

28. What skills and abilities do effective project
managers have?

• Leadership ability
• Ability to develop people
• Communication skills
• Interpersonal skills
• Ability to handle stress
• Problem-solving skills
• Negotiating skills
• Time management skills

29. a. Identify one skill you want to develop.
b. Identify three things you can do to develop

that skill.
c. Select one of the three things you listed

above and pick a date by which you will
have accomplished it.
Answers will vary.

30. Delegation involves empowering the project
team to accomplish the project objective
and each team member to achieve the
expected results for his or her area of
responsibility.

31. Project managers should not tell individuals
how to do the assigned tasks.

32. When assigning individuals to specific tasks,
the project manager needs to take into con-
sideration the person’s capabilities, potential,
and workload.
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33. Effective delegation requires that the project
manager have confidence in each member of
the project team.

34. Delegation requires that individuals be
accountable for achieving the expected results.

35. Changes may be initiated by the customer or
by the project team or may be caused by
unanticipated occurrences during the perfor-
mance of the project.

36. The project manager’s job is to manage and
control changes to minimize any negative
impact on the successful accomplishment of
the project objective.

37. At the start of the project, the project manager
needs to establish a change control system that
defines how changes will be documented,
approved, and communicated.

38. Scope creep is a frequent cause of projects
overspending their budget or not being
completed on time.

CHAPTER ELEVEN

1. A project team is a group of individuals
working interdependently to accomplish the
project objective.

2. Teamwork is the cooperative effort by mem-
bers of a team to accomplish a common goal.

3. Project team members are assigned based not
only on their expertise and experience but also
on who is available.

4. Project teams should be kept as small as fea-
sible throughout the project.

5. During the forming stage, little actual work is
accomplished because of the high level of
anxiety that individuals have.

6. In the forming stage, individuals do a lot of
questioning.

7. During the forming stage, the project manager
must provide direction and structure for the
project team.

8. During the storming stage, conflict emerges
and tension increases.

9. During the storming stage, team members
wonder how much control and authority they
have.

10. During the storming stage, the project man-
ager needs to provide guidance and foster
conflict resolution.

11. In the norming stage, conflict and discontent
are reduced, cohesion begins to develop, and
there is a sense of team.

12. During the norming stage, trust begins to
develop. There is a greater sharing of
information, ideas, and feelings; cooperation
increases.

13. In the norming stage, work performance
accelerates and productivity increases.

14. During the performing stage, there is a great
degree of interdependency; members fre-
quently collaborate and willingly help each
other with work beyond their own assigned
tasks.

15. During the performing stage, the project
manager fully delegates responsibility and
authority, thereby empowering the project
team.

16. What are the four stages of team development
and growth?

• Forming
• Storming
• Norming
• Performing

17. The project kickoff meeting should be held as
early as possible during the forming stage of
team development.

18. An effective project team has a clear under-
standing of the project objective and clear
expectations of roles and responsibilities.

19. Effective project teams have a results orienta-
tion; each person has a strong commitment to
accomplishing the project objective. There is a
high degree of cooperation and collaboration.

20. Effective project teams have a high level of
trust. They are able to resolve conflict through
constructive and timely feedback and positive
confrontation of the issues.
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21. The project manager needs to articulate the
project objective frequently. At periodic meet-
ings, he or she should always ask whether
anyone has any questions about what must be
accomplished.

22. The project manager should meet individually
with each team member, to tell the member
why he or she was assigned to the project and
describe his or her expected role and
responsibilities.

23. The project manager needs to establish pre-
liminary operating procedures at the beginning
of the project, but be open to suggestions for
eliminating or streamlining them when they no
longer contribute to the effective and efficient
performance of the project.

24. The project manager should try to determine
what motivates each individual and then create
a project environment where these motivators
are available.

25. It is important for the project manager to have
regular project status review meetings with a
published agenda. Participation and questions
should be encouraged during such meetings.

26. A project manager should periodically solicit
others’ suggestions for improving her or his
leadership skills.

27. A project team made up of a small number of
individuals with long-term assignments will be
more efficient than a project team composed
of a large number of individuals with short-
term assignments.

28. What are some barriers to team effectiveness?

• Unclear vision and objective
• Unclear definition of roles and

responsibilities
• Lack of project structure
• Lack of commitment
• Poor communication
• Poor leadership
• Turnover of project team members
• Dysfunctional behavior

29. Effective team members plan, control, and feel
accountable for their individual work efforts.
They have high expectations of themselves.

30. Effective team members participate and
communicate. They are not only problem
identifiers, but also problem solvers.

31. Think about projects in which you have been
involved. What are some characteristics of
individual team members that made them
effective contributors?
Answers will vary.

32. Team building is the responsibility of both the
project manager and the project team.

33. Socializing among team members supports
team building. Individual members need to
communicate with one another frequently.

34. Diversity of the team brings unique ideas and
perspectives to projects.

35. What are some dimensions of diversity?

• Age or generation
• Appearance
• Ethnicity or ancestry
• Gender
• Health
• Job status
• Marital and parental status
• Race
• Religious affiliation
• Sexual identity and gender expression

36. Team members should not stereotype or make
assumptions about a team member’s behavior
or performance based on his or her diversity.

37. Two actions an organization can take to sup-
port a positive climate for diversity are to have
a written policy regarding diversity and to
provide training about diversity in the
workplace.

38. Barriers to valuing diversity include lack of
awareness and lack of understanding..

39. What are some reasons why the project team
should value diversity as a strength?

• Enrich communication
• Foster better relationships
• Create an enjoyable workplace
• Enhance team performance

40. Customers and suppliers want to do business
with a project contractor they can trust.
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41. Two actions an organization can take to help
prevent any wrongdoing are to have a written
policy on ethical behavior and to provide
training about ethics in the workplace.

42. Personal integrity is the foundation for work-
place ethics.

43. What are common sources of conflict on
projects?

• Work scope
• Resource assignments
• Schedule
• Cost
• Priorities
• Organizational issues
• Stakeholder issues
• Personal differences

44. Handled properly, conflict can be beneficial.

45. What are five approaches to handling conflict?

• Avoiding or withdrawing
• Competing or forcing
• Accommodating or smoothing
• Compromising
• Collaborating, confronting, or problem

solving

46. What are the nine steps involved in problem
solving?

• Develop a problem statement
• Identify potential causes of the problem
• Gather data and verify the most likely

causes
• Identify possible solutions
• Evaluate the alternative solutions
• Determine the best solution
• Revise the project plan
• Implement the solution
• Determine whether the problem has been

solved

47. In brainstorming, the quantity of ideas gener-
ated is more important than the quality of the
ideas.

48. What are some things you can do to manage
your time effectively?

• Identify weekly goals
• Make a to-do list each day

• Focus on accomplishing your daily
to-do list

• Control interruptions
• Learn to say “no”
• Make effective use of waiting time
• Handle paperwork and e-messages only

once
• Reward yourself

CHAPTER TWELVE

1. Effective communication and timely
information flow are essential for successful
project management.

2. Identify two types of personal verbal
communication.

• Face-to-face communication
• Telephone conversations

3. Body language can be used not only by the
person talking but also by the listener, as a way
of providing feedback to the person talking.

4. In personal communication, people need to be
sensitive to body language reflective of the
cultural diversity of the participants.

5. Project team members need to be proactive in
initiating timely communication to get and
give information.

6. Identify two methods you can use to check for
understanding during verbal communication.

• Ask the other person to state their under-
standing of what you said

• Paraphrase what you think the other person
said

7. What are two types of personal written
communication?

• Internal correspondence among the project
team

• External correspondence with the customer
or some stakeholders

8. Failure to listen can cause a breakdown in
communication.

9. List some common barriers to effective
listening.
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• Pretending to listen
• Distractions
• Bias and closed-mindedness
• Impatience
• Jumping to conclusions

10. What are some things you can do to improve
your listening skills?

• Focus on the person talking
• Engage in active listening
• Ask questions
• Do not interrupt

11. What are the primary purposes of a status
review meeting?

• Inform
• Identify problems
• Identify action items

12. True or false: When members of the project
team identify problems or potential problems,
they should wait until the next scheduled sta-
tus review meeting to bring them up for
discussion.
False; they should immediately initiate a
problem-solving meeting with the appropriate
team members.

13. On many projects, there are often two design
review meetings: a preliminary design review
meeting and a final design review meeting.

14. To ensure that a meeting is effective, what are
some steps that the person organizing or
leading the meeting should take before the
meeting?

• Determine whether a meeting is really
necessary

• Determine the purpose of the meeting
• Determine who needs to participate
• Distribute an agenda
• Prepare visual aids or handouts
• Make meeting room arrangements

15. True or false: It is always a good idea to wait
for everyone to arrive before starting a meet-
ing, even if it is beyond the scheduled start
time. False; if the meeting leader waits for
latecomers, people will get in the habit of
showing up late because they know the meet-
ing will not start on time anyway.

16. What are some important things to do in
preparing a presentation?

• Determine the purpose of the presentation
• Know the audience
• Make an outline
• Use simple language
• Prepare notes
• Prepare visual aids
• Practice
• Make copies of handout materials
• Request audiovisual equipment
• Go into the meeting room and get a “feel”

for the surroundings

17. What are some important things to keep in
mind when delivering a presentation?

• Expect a bit of nervousness
• Turn off your cell phone or other technol-

ogies that could cause a distraction to you
or the audience

• Know your opening lines
• Use the 3-T approach
• Talk to audience members, not at them
• Speak clearly and confidently
• Use appropriate gestures
• Do not read your slides
• Do not stand in front of your visual aids
• Build interest by developing your story
• Do not digress
• State why key points are important to the

audience
• Sum up each point before moving on
• Know your closing lines
• Allow time for questions from the

audience
• Be sincere, candid, and confident in

responding to questions

18. Project reports should be written to address
what is of interest to the readers, not what is of
interest to the person writing the report.

19. The primary purpose of progress reports is to
report on project accomplishments rather than
on what activities were keeping the project
team busy.

20. True or false. A project final report is an
accumulation of the progress reports prepared
during the project.
False. It is a summary of the project.
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21. What are some important guidelines to keep
in mind when preparing a report?

• Make it concise
• Make it readable and understandable
• Put the most important points first
• Use graphics
• Make the format open, inviting, and

organized

22. At the start of the project, a document control
system needs to be established that defines
how changes to documents will be
documented, approved, and communicated.

23. When changes are made to documents, they
should immediately be distributed to project
team members whose work will be affected by
the changes.

24. A project communication plan defines the
generation and distribution of project
documents among project stakeholders.

25. It is important to have regular communication
with the various project stakeholders.

26. Teleconferencing includes tools such as
conference calls and videoconferencing.

CHAPTER THIRTEEN

1. The functional organization emphasizes the
importance of the contribution of each func-
tional component’s expertise to the company’s
products.

2. A company with a functional structure may
periodically form project teams to work on
internal company projects.

3. True or false: In a functional organization,
individuals continue to perform their regular
functional jobs while they serve part time on a
project team. True

4. In an autonomous project organization, all
resources are assigned full time to work on a
particular project. The project manager has
complete project and administrative authority
over the project team.

5. An autonomous project organization can be
cost inefficient.

6. Autonomous project organizational structures
are found primarily in companies that are
involved in very large projects.

7. The matrix organizational structure provides
the project and customer focus of the
autonomous project structure, but it retains the
functional expertise of the functional structure.

8. In a matrix organization, the functional com-
ponents provide a pool of expertise to support
ongoing projects.

9. The matrix organizational structure results in
effective utilization of resources and minimizes
overall costs because it allows for the sharing of
individuals’ time among several projects.

10. In a matrix organization, each member of a
project team has a dual reporting relationship
—to the temporary project manager and to a
permanent functional manager.

11. In a matrix organization, the project manager
defines what has to be done, by when, and for
how much money to accomplish the project
objective and satisfy the customer.

12. In a matrix organization, each functional
manager is responsible for how the work
will be accomplished and who will do each
task.

13. The matrix organizational structure allows for
fast response to identified problems because it
has both a horizontal and a vertical path for
the flow of information.

14. The project management office plays an
important role in the matrix organizational
structure. It oversees and coordinates multiple
projects.

15. What are some advantages and disadvantages
of the functional organizational structure?

Advantages:

• No duplication of activities
• Functional excellence

Disadvantages:

• Insularity
• Slow response time
• Lack of customer focus
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16. What are some advantages and disadvantages
of the autonomous project organizational
structure?

Advantages:

• Control over resources
• Responsiveness to customers

Disadvantages:

• Cost inefficiency
• Low level of knowledge transfer among

projects

17. What are some advantages and disadvantages
of the matrix organizational structure?

Advantages:

• Efficient utilization of resources
• Functional expertise available to all projects
• Increased learning and knowledge transfer
• Improved communication
• Customer focus

Disadvantages:

• Dual reporting relationships
• Need for balance of power
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Glossary

A
acceptance criteria The quantitative criteria that the
customer or sponsor uses to validate that a deliverable
meets the customer’s requirements or expectations and
that serve as the basis for the customer’s acceptance of
the deliverable.

activity A defined piece of work that consumes time.
Also referred to as a task.

activity cost estimate See activity estimated cost.

activity duration estimate See activity estimated
duration.

activity estimated cost The estimated total cost of an
activity based on the types and quantities of resources
required to perform the activity. Also referred to as
activity cost estimate or estimated activity cost.

activity estimated duration The estimated total
elapsed time for how long an activity will take from
start to finish, including associated waiting time. Also
referred to as activity duration estimate or estimated
activity duration.

activity estimated resources An estimate of the types
and quantities of resources required to perform an
activity. Also referred to as activity resource estimate or
estimated activity resources.

activity list A consolidated list of specific activities
that need to be performed to produce all the project
deliverables and to accomplish the project objective.

activity resource estimate See activity estimated
resources.

actual cost The amount of costs actually expended
and committed to accomplish the work performed. Also
referred to as actual cost of work performed (ACWP).

actual cost of work performed (ACWP) See actual
cost and cumulative actual cost (CAC).

actual finish time (AF) The time at which a specific
activity is actually completed.

agile project management An approach to reduce
product development time while minimizing risk
through continuous interaction between the customer
and small self-organized teams that produce increments
of working product features in short-time iterations
while rapidly adapting to changes in requirements.

as-late-as-possible (ALAP) schedule A schedule
based on the latest start time of each activity in the
project.

as-soon-as-possible (ASAP) schedule A schedule
based on the earliest start time of each activity in the
project.

autonomous project organizational structure An
organizational structure in which each project operates
as its own somewhat independent entity with dedicated
resources assigned solely to each project. Also referred
to as projectized organizational structure.

average duration See expected duration.

B
bar chart A planning and scheduling tool that dis-
plays project activities along a time scale. Also referred
to as a Gantt chart.
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baseline plan A set of integrated project documents
that shows how the project scope will be accomplished
within budget and on schedule and is used as a
benchmark to which actual performance can be
compared.

best and final offer (BAFO) A final price for a
project, submitted by a contractor at the request of a
customer who is considering proposals from several
contractors for the same project.

beta probability distribution A distribution that is
frequently used to calculate the expected duration and
variance for an activity based on the activity’s opti-
mistic, most likely, and pessimistic time estimates.

bid/no-bid decision An evaluation by a contractor of
whether to go forward with the preparation of a pro-
posal in response to a customer’s request for proposal.

brainstorming A technique in which all members of
a group contribute spontaneous ideas in a nonjudg-
mental environment.

budget The amount the sponsor or customer has
agreed to pay for acceptable project deliverables.

budget at completion (BAC) See total budgeted cost
(TBC).

budgeted cost of work performed (BCWP) See
earned value (EV) and cumulative earned value (CEV).

budgeted cost of work scheduled (BCWS) See
cumulative budgeted cost (CBC).

C
change control system The process and procedures
that define how changes will be documented, approved,
and communicated.

client See customer.

closing phase Fourth phase of the project life cycle,
during which actions are taken to close the project
including archiving project documents and document-
ing lessons learned.

committed cost Funds that have been obligated for
an item that has been ordered or purchased but not yet
paid for, and therefore are not available to be spent
elsewhere on the project because they will be needed at
some later time to pay for the item. Also referred to as
obligated cost or encumbered cost.

configuration control system See document control
system.

constraint A restriction or limitation that may affect
the performance of the project.

contingency reserve See reserve.

contract An agreement between a contractor, who
agrees to perform the project and to provide a product
or service (deliverables), and a customer, who agrees to
pay the contractor a certain amount of money in return.

contractor An individual or organization to whom a
sponsor or customer outsources the project work.

control process See project control process.

cost performance index (CPI) A measure of the cost
efficiency with which the project is being performed;
the cumulative earned value divided by the cumulative
actual cost.

cost-reimbursement contract A contract in which a
customer agrees to pay a contractor for all actual costs
incurred during a project, plus some agreed-upon profit.

cost variance (CV) An indicator of cost performance;
the cumulative earned value minus the cumulative
actual cost.

crash cost The estimated cost of completing an
activity in the shortest possible time (the crash time).

crash time The shortest estimated length of time in
which an activity can be completed.

crashing See time–cost trade-off.

critical path In a network diagram, any path of
activities with zero or negative total slack. The longest
(most time-consuming) path. Also see most critical
path.

critical path method (CPM) A type of network
planning technique.

cumulative actual cost (CAC) The amount of costs
actually expended and committed to accomplish all the
work performed up to a specific point in time. Also
referred to as actual cost of work performed (ACWP).

cumulative budgeted cost (CBC) The amount bud-
geted to accomplish all the work scheduled to be per-
formed up to a specific point in time. Also referred to
as planned value (PV) or budgeted cost of work sched-
uled (BCWS). Also see time-phased budget.
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cumulative earned value (CEV) The value of the
work actually performed up to a specific point in time;
total budgeted cost multiplied by the percentage of the
work estimated to be complete. Also referred to as
budgeted cost of work performed (BCWP).

customer The entity that provides the funds neces-
sary to accomplish a project. It can be a person, an
organization, or a partnership of people or organiza-
tions. Also referred to as a sponsor or client.

customer requirements Functional, operational, and
performance specifications or capabilities defined by
the customer that must be met.

D
deliverable A tangible item or product produced by
the project team in accordance with customer require-
ments during and at the completion of the perfor-
mance of the project.

dependent relationship The sequence in which
activities must be finished before other activities can
start. Also referred to as precedence relationship.

diversity Differences among people.

document control system The process and proce-
dures that define how changes to project documents
will be documented, approved, and communicated.
Also referred to as configuration control system.

due date The date, specified in a request for proposal,
by which a customer requires potential contractors to
submit proposals.

E
earliest finish time (EF) The earliest time by which
a specific activity can be completed; the activity’s
earliest start time plus the activity’s estimated duration.

earliest start time (ES) The earliest time at which a
specific activity can begin based on the project esti-
mated start time and the estimated durations of pre-
ceding activities.

earned value (EV) The value of the work actually
performed. Also referred to as budgeted cost of work
performed (BCWP).

encumbered cost See committed cost.

estimated activity cost See activity estimated cost.

estimated activity duration See activity estimated
duration.

estimated activity resources See activity estimated
resources.

estimated cost at completion (EAC) See forecasted
cost at completion (FCAC).

evaluation criteria The criteria that an organization
uses to evaluate potential projects and support project
selection or that a customer uses to evaluate proposals
from competing contractors.

exception A variation from a customer’s specified
requirements, stated by a contractor in a proposal.

expected benefits See success criteria.

expected duration (tetet ) The duration for an activity
calculated from the activity’s optimistic, most likely,
and pessimistic time estimates, as follows:

tetet ¼ totot þ 4ðtmÞ þ tptpt

6
Also referred to as the mean or average duration.

F
fixed-price contract A contract in which a customer
and a contractor agree on a price that will not change
regardless of how much the project actually costs the
contractor. The price remains fixed unless the customer
and contractor agree on changes.

forecasted cost at completion (FCAC) The projected
total cost of all the work required to complete a project
based on the actual cost expended, the earned value of
work performed, and the remaining work to be done.
Also referred to as estimated cost at completion (EAC).

free float See free slack (FS).

free slack (FS) The amount of time that a specific
activity can be postponed without delaying the earliest
start time of its immediately succeeding activities. It is
the relative difference between the amounts of total slack
for activities entering into the same activity. It is always
a positive value. Also referred to as free float.

functional organizational structure An organiza-
tional structure in which individuals are organized in
groups that perform the same function or have the
same expertise or skills.

funding See project funds.
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G
Gantt chart A form of bar chart. See bar chart.

I
indirect costs See overhead cost.

information system (IS) A computer-based system
that accepts data as input, processes the data, and
produces information for users.

initiating phase First phase of the project life cycle,
during which projects are identified, selected, and
authorized.

issue log A document that lists specific issues, con-
cerns, or questions that various stakeholders identify
and the status of the response or resolution.

L
laddering A method of showing the dependent rela-
tionship of a set of activities that is repeated several
consecutive times and allows the activities to be com-
pleted in the shortest possible time while making the
best use of available resources.

latest finish time (LF) The latest time by which a
specific activity must be completed for the entire proj-
ect to be finished by its required completion time.

latest start time (LS) The latest time by which a
specific activity must be started for the entire project to
be finished by its required completion time; the activity’s
latest finish time minus the activity’s estimated duration.

loop An illogical relationship among a path of activ-
ities that perpetually repeats itself.

M
management reserve See reserve.

matrix organizational structure A hybrid of the
functional and autonomous project organizational
structures, in which resources from appropriate func-
tional components of an organization are temporarily
assigned to particular projects that have project man-
agers from the project component of the organization.

mean duration See expected duration.

milestone A key event in a project.

milestone date A target date for the occurrence of a
key event in the project schedule.

milestone schedule A list of key project events and
their target dates.

most critical path In a network diagram, the most
time-consuming (longest) path of activities; the path of
activities that has the lowest value—either least positive
or most negative—for total slack.

most likely time estimate (tmtmt ) The estimated dura-
tion in which an activity can most frequently be com-
pleted under normal conditions.

N
network diagram A tool for arranging and display-
ing specific activities in the appropriate sequence and
defining their dependent relationships.

noncritical path In a network diagram, any path of
activities with positive total slack.

normal cost The estimated cost of completing an
activity under normal conditions, according to the
plan.

normal probability distribution A bell-shaped dis-
tribution of values that is symmetrical around its mean
value.

normal time The estimated length of time required
to perform an activity under normal conditions,
according to the plan.

O
objective What is to be accomplished; the tangible
end product that the project team must produce and
deliver. It is usually defined in terms of end product or
deliverable, schedule, and budget. It may include a
statement of the benefits that will be achieved from
implementing the project. Also referred to as project
objective.

obligated cost See committed cost.

optimistic time estimate (totot ) The estimated duration
in which an activity can be completed if everything
goes perfectly well and there are no complications.

overhead cost A percentage of the direct costs of a
particular project, added to a contractor’s proposal to
cover costs of doing business, such as insurance,
depreciation, general management, and human
resources. Also referred to as indirect costs.
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P
path A continuous sequence of activities in a network
diagram.

payment terms The basis on which the customer will
make payments to the contractor. Also referred to as
terms of payment.

percent complete An estimate in percentage form of
the proportion of the work involved in performing a
specific activity or work package that has been
completed.

performing phase Third phase of the project life
cycle, during which the project baseline plan is exe-
cuted to produce all the project deliverables and to
accomplish the project objective. It includes perform-
ing the work, monitoring and controlling progress, and
managing changes to accomplish the project scope on
schedule and within budget.

pessimistic time estimate (tptpt ) The estimated dura-
tion in which an activity can be completed under
adverse conditions, such as in the presence of unusual
or unforeseen complications.

planned value (PV) See cumulative budgeted cost
(CBC).

planning Determining what needs to be done, how it
will get done, who will do it, how long it will take, how
much it will cost, and what the risks are.

planning phase Second phase of the project life cycle,
during which a baseline plan is developed. It includes
defining the project scope, identifying resources,
developing a schedule and budget, and identifying
risks.

precedence diagramming method (PDM) A type of
network planning technique.

precedence relationship See dependent relationship.

predecessor activity An activity that must be finished
before a dependent successor activity can start.

price A contractor’s total aggregated estimated costs
plus its desired profit for project.

probabilistic activity duration The use of three
estimated durations (optimistic, most likely, and pes-
simistic) to calculate an expected (average) estimated
duration for an activity when there is a high degree of
uncertainty.

program evaluation and review technique (PERT)
A type of network planning technique.

progressive elaboration An approach to planning
a project in greater detail as the project progresses
and more information is known or becomes
clear.

project An endeavor to accomplish a specific objec-
tive through a unique set of interrelated activities and
the effective utilization of resources.

project authorization See project charter.

project charter A document issued by the project
sponsor that authorizes the project and commits funds
for the project. Also referred to as project authorization
or project initiation document.

project communication plan A document that
defines the generation and distribution of project
documents among project stakeholders.

project control process Regularly gathering data on
actual project performance, comparing actual perfor-
mance to planned performance, and taking corrective
action immediately if actual performance is behind
planned performance.

project estimated start time The time or date when a
project is expected to begin.

project funds The amount of money a sponsor or
customer authorizes or commits for the project. Also
referred to as funding.funding.funding

project initiation document See project charter.

project life cycle The four phases through which a
project progresses: initiating, planning, performing,
and closing.

project management Planning, organizing, coordi-
nating, leading, and controlling resources to accom-
plish the project objective.

project management information system (PMIS)
A computer-based system that can help and support
project managers and project teams in planning,
monitoring, and controlling projects.

project management office (PMO) An organiza-
tional component that oversees and coordinates mul-
tiple projects, provides project support resources and
services, and establishes project processes and
procedures.
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project manager The individual who provides lead-
ership to the project team to accomplish the project
objective.

project objective See objective.

project quality plan A document that defines the
specifications, standards, and codes that must be met
during the performance of the project work, and the
procedures for quality tools and techniques, to assure
and control quality. Also referred to as quality plan.

project required completion time The time or date
by which a project must be completed, usually estab-
lished by the sponsor or customer.

project scope See scope.

project scope document A document that includes
the customer requirements, statement of work, deli-
verables, and acceptance criteria.

project selection Evaluating potential projects and
then deciding which of these should move forward to
be implemented.

project team A group of individuals working inter-
dependently to accomplish the project objective.

projectized organizational structure See autono-
mous project organizational structure.

proposal A document, prepared by a project organi-
zation or contractor, that includes a proposed
approach, schedule, and budget for meeting the project
requirements and accomplishing the project scope.

Q
quality control Monitoring the quality of the work
early and regularly throughout the performance of the
project, comparing results with quality standards, and
making any necessary corrective actions immediately.

quality plan See project quality plan.

R
reporting period The time interval at which actual
project performance will be compared to planned
performance.

request for proposal (RFP) A document, prepared
by the customer, which defines the project require-
ments and is used to solicit proposals from potential
contractors to do the project.

required schedule The dates or times by which the
sponsor or customer wants the project and key mile-
stones completed.

reserve An amount of cost a contractor may include
in a proposal to cover unexpected situations that may
arise during a project. Also referred to as contingency
reserve or management reserve.

resources The people (including subcontractors and
consultants), materials, equipment, and facilities
required to perform the project and produce the proj-
ect deliverables.

resource-constrained planning An approach to
creating a network diagram and schedule in which
the sequence and dependent relationships of activities
are based on resource constraints that take into
account the availability of a limited quantity of
resources.

resource leveling A method for developing a sched-
ule that attempts to minimize the fluctuations in
requirements for resources without extending the
project schedule beyond its required completion time.
Also referred to as resource smoothing.

resource-limited scheduling A method for develop-
ing the shortest schedule when the quantity of available
resources is fixed. This method will extend the project
completion time, if necessary, to keep within the
resource limits.

resource requirements plan A table that illustrates
the expected utilization of resources by time period
during the time span of the project.

resource smoothing See resource leveling.

responsibility assignment matrix (RAM) A table
that designates the individuals or organizational units
responsible for accomplishing each work item in a
work breakdown structure.

risk An uncertain event that if it occurs can jeopar-
dize accomplishing the project objective.

risk assessment Determining the likelihood that a
risk event will occur and the degree of impact the event
will have on the project objective.

risk assessment matrix A table that includes poten-
tial risks, their potential impact, likelihood of occur-
rence, and response plan. Also referred to as risk
register.

508 Glossary

Copyright 2018 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part.  WCN 02-200-203



risk category A grouping of potential sources of risk
by topic.

risk identification Determining which risks may
adversely affect the project objective and what the
impact of each risk might be if it occurs.

risk management The identification, assessment,
control, and response to project risks to minimize the
likelihood of occurrence and/or potential impact of
adverse events on the accomplishment of the project
objective.

risk register See risk assessment matrix.

risk response plan A defined set of actions to prevent
or reduce the likelihood of occurrence or the potential
impact of a risk, or to implement if the risk event
occurs.

S
schedule A timetable for a project indicating when
activities are planned or need to be started and
finished.

scope All the work that must be done to produce all
the project deliverables that meet the customer
requirements and acceptance criteria and accomplish
the project objective. Also referred to as project scope or
work scope.

scope creep Expanding the scope of the project by
making changes to the scope without appropriate
approval.

scrum An agile project management methodology
often used for software development projects.

slack See total slack (TS), also see free slack (FS).

sponsor See customer.

sprint A fixed time frame during which a team
develops, delivers, and demonstrates a working incre-
ment, or portion, of the final end product.

stakeholder Individuals or entities involved in, or
who may influence, or who may be affected by, a
project, such as the customer/sponsor; project team,
including the project manager, subcontractors, and
consultants; end users or consumers; and advocacy
groups.

stakeholder register A document that identifies sta-
keholders including their key contact information, role

or specific topics of interest, expectations, any known
issues, and areas of potential influence.

standard deviation (σ)σ)σ A measure of the dispersion,
or spread, of a distribution from its expected value; the
square root of the variance.

statement of work (SOW) A document that outlines
the major tasks the customer wants the contractor or
project team to perform to accomplish the project
scope and produce all the deliverables.

subcontractor An individual or organization to
whom a sponsor, customer, or contractor outsources a
specific portion of the project scope.

subnetwork A portion of a network diagram that
represents a specific work package or a somewhat stan-
dard or well-established set and sequence of activities.

success criteria The outcomes or expected quantita-
tive benefits that will result from implementation of the
project. Also referred to as expected benefits.

successor activity An activity that can be started after
its immediate predecessor activities are finished.

summary network A network diagram that displays
a small number of higher-level activities.

systems development life cycle (SDLC) A project
management planning tool consisting of a set of phases
or steps to be completed over the course of develop-
ment of an information system.

T
task See activity.

team building Developing a group of individuals
into a team to accomplish the project objective.

teamwork The cooperative effort by members of the
project team to accomplish the project objective.

terms of payment See payment terms.

time-cost trade-off A methodology to reduce the
project duration incrementally with the smallest associatedly with the smallest associated
increase in incremental cost. Also referred to as crashing.crashing.crashing

time estimate See activity estimated duration.

time-phased budget The distribution by time period
of the total budgeted cost for a work package or project
over its expected time span based on when specific
activities are scheduled to be performed.
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to-complete performance index (TCPI) The rate of
performance required for the remaining work in order
to complete the project or a work package within its
total budgeted cost.

total budgeted cost (TBC) The aggregate amount of
the estimated costs of all the specific activities to per-
form and complete a work package or the project. Also
referred to as budget at completion (BAC).

total float See total slack (TS).

total slack (TS) If it is a positive value, it is the amount
of time that the activities on a particular path can be
delayed without jeopardizing completion of the project by
its required completion time. If it is a negative value, it is
the amount of time that the activities on a particular path
must be accelerated to complete the project by its
required completion time. Also referred to as total float.

V
variance (σ2σ2σ ) A measure of the dispersion, or spread,
of a distribution from its expected value.

virtual team A project team whose members are
geographically dispersed and have minimal in-person,
face-to-face contact.

W
win ratio The percentage of the number or dollar
value of a contractor’s proposals that result in con-
tractual agreements with customers.

work breakdown structure (WBS) A hierarchical
decomposition of the project work scope into work
packages to be executed by the project team to produce
the project deliverables.

work item An individual piece or component of a
project in a work breakdown structure.

work package A piece or component of the project
work at the lowest level of any branch of a work
breakdown structure.

work scope See scope.
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Index

A
ABC Office Designs Internet applications

development project
costs, estimating, 264–265
planning, 129–130
resource requirements, 227–228
risks, 297–298
scheduling, 178–180

Acceptance criteria, 43–44, 52, 109–110
Acceptance testing, 425
Accepted deliverables, 10, 307
Accepting risks, 293
Accommodation approach, 387
Accomplishments, 413, 424
Acquiring project team, 362–364
Action item assignment, 414
Action item list, 420
Action required by documents, 428
Activities
concurrent, 120
costs of, 18
for consumer market study project,
246

estimating, 245–247, 260
for web-based reporting system project,
265

defining for specific projects, 15,
118–119

duration’s of, 18, 150–151, 172
probabilistic, 196–206

list of, 129, 177
manually scheduled, 211
near term, 172, 260
resources for, 16–17, 149–150
constraints of, 216–218

sequence of, 15, 119–124
network diagram, creating, 121–124
network principles, 119–121

technical constraints of, 216
Activity entry, 142

Activity list, 119
Actual benefits of report, 425
Actual cost of work performed (ACWP). See

Cumulative actual cost (CAC)
Actual costs, 253, 256, 281
estimating, 245–247

Actual duration, 198
Actual finish (AF) times, 168, 169, 170
Actual progress, network diagram, 172,

186
Actual schedule performance, 168–169
Add duration data, 207
Adding a resource to a task, 236
AF times. See Actual finish (AF) times
Age, 377
Agenda for meetings, 413, 417
Agile project management, 183–188
process, 185–187
roles, 183–184

ALAP schedule. See As-late-as-possible
(ALAP) schedule

Allocating resources, 224, 225
Alternative solutions, 389
Ancestry, 378
Anticipated benefits of report, 425
Appearance, 378
Approval requirements, 45, 47
Approval signature, 45
Archived project documents, 10, 307, 311
ASAP schedule. See As-soon-as-possible

(ASAP) schedule
As-late-as-possible (ALAP) schedule, 220
Assessment of risks, 292
Assignment of responsibility, 116–117
Assignment of work time to fixed duration

tasks, 237
As-soon-as-possible (ASAP) schedule,

219–220
Assumptions, 44, 81–82
Attributes, 5–7

Audience
for presentations, 421
for speakers
interaction with, 423
talk to, 422

Audiovisual equipment, 422
Author of documents, 428
Autonomous project organizational

structures, 447–449, 454–455
Availability, 149

of project team, 363
Average. See Expected duration (te)
Avoiding approach, 386–387

B
BAC. See Budget at completion (BAC)
BAFO. See Best and final offer (BAFO)
Bar chart, 165–166
Baseline plan, 10, 12, 144, 307

execution of, 19–22
Behavior, dysfunctional, 374–375
Benefits

expected, 43, 46, 83, 105
of final reports, actual vs. anticipated,

425
of project, 5
of proposals, to customer, 76
of report
actual, 425
anticipated, 425
statement of, 5

Best and final offer (BAFO), 86
Beta probability distribution, 197–198
Bias, 411
Bid/no-bid

checklist, 72
decision, 70

Body language, 409
Bonus payments, 89
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Brainstorming, 390–391
building of ideas, 391
quality of ideas, 391
quantity of ideas, 391
rules of, 391

Budget, 7, 105
changes to, 89, 166
of costs for packaging machine project, 250
cumulative budgeted cost, 249–251
for customer, 81
determining, 18–19, 247–251
time-phased, 18, 20, 247, 249
time-phased baseline, 244
total budgeted cost, 247–248

Budget at completion (BAC), 247
Budgeted cost, actual costs vs., 252–253
Budgeted cost of work performed (BCWP).

See Earned Value (EV)
Budgeted cost of work scheduled (BCWS).

See Cumulative budgeted cost (CBC)
Budget performance, 308
Building of ideas, 391
Burn down chart, 186
Business processes, changes to, 177

C
CAC. See Cumulative actual cost (CAC)
CAD. See Computer-aided design (CAD)
Capabilities, extension of, 70–71
CAPM. See Certified associate of project

management (CAPM)
Case study
Codeword, 354–355
E-Commerce for a Small Supermarket,

31–32
Factory expansion project, 318–320
ICS, Inc., 355–358
International Communications, 438–440
Manufacturing Facility in China, 96–98
Market Research Report Project, 320–322
Medical Information Systems, 94–96
Midsize Pharmaceutical Company, 58–59
Multi Projects, Inc., 460–462
New Team Member, 401–403
Not-for-Profit Organization, 30–31
Medical Research Center, 135–136, 194,

233, 271, 299–300
Office Communications, 436–438
Organize for Product Development,

462–465
Student Fund-Raising Project, 300–301
Team Effectiveness?, 399–401
Transportation Improvements, 59–62
Wedding, The, 137–139, 195, 233–234,

271, 300
Cash flow, 261–262
managing, 261–262
report, 279

Causes of problems, verification of, 389
CBC. See Cumulative budgeted cost (CBC)

Cell phones, 418, 422
Certified associate of project management

(CAPM), 342
CEV. See Cumulative earned value (CEV)
Change in status date, 281
Changes
to documents, tracking, 427
management of, 345–349
types of, 345

Clarity of speaker, 421
Clear objectives of project, 365
Closed-mindedness, 411
Closing lines for speakers, 423
Closing phase, 10, 14–15
Code of Conduct for team meetings, 418
Code of Ethics and Professional Conduct, 383
Codeword (case study), 354–355
Collaborating approach, 387
Collaboration, 371
Comments on documents, 429
Commitment, lack of, 373
Commitments. See Committed costs
Committed costs, 251–252
Communication plan, 427–429
Communications, 310
electronic devices, 430
face-to-face, 409
honest, 336
personal, 409–412
listening, effective, 411–412
verbal communication, 409–410
written communication, 410–411

poor, 373–374
by project manager, 335–336
stakeholder, 429
timely, 336
verbal, 409–410
written, 410–411

Communication skills, 335–336
Communication tools, 429–431
Competence of project manager, 340–342
Competing approach, 387
Competition, 70, 81
proposals and, developing, 70–71

Completion, estimating costs at, 258–259
Compromising approach, 387
Concepts of project management, 2–26
global project management, 23–24
planning phase of, 12
project attributes, 5–7
project constraints, balancing, 7–10
project life cycle, 10–15
closing phase of, 10, 14–15
initiating phase of, 11–12
performing phase of, 12–14

project management, benefits of, 25
project management associations, 24–25
project management process, 15–22
baseline plan, 19
planning process, 15–19

stakeholder engagement, 22–23
Conclusions, jumping to, 411
Concurrent activities, 120
Conditions and terms of contracts, 88–89
Confidence of speaker, 422
Configuration control system, 427
Conflicts, 384–388
handling of, 386–388

accommodation approach, 387
avoiding approach, 386–387
collaborating approach, 387–388
competing approach, 387
compromising approach, 387
confronting approach, 387–388
forcing approach, 387
problem solving approach, 387–388
smoothing approach, 387
withdrawing approach, 386–387

sources of, 384–386
cost, 385
organizational issues, 385–386
personal differences, 386
priorities, 385
resource assignments, 385
schedule, 385
stakeholder issues, 386
work scope, 384

Confronting approach, 387–388
Constraints of project, 44
balancing, 7–10

Consultants, estimated cost of, 79, 245–246
Consumer market study project, 20
activity costs for, 246
bar chart for, 165
estimated duration’s, 152
network diagram for, 122–123

actual progress, incorporating, 172–173
critical path, 162
earliest finish time, 154–155
earliest start time, 154–155
estimated durations, 152
latest finish time, 158–159
latest start time, 158–159

resource requirements for, 219
schedule for, 156

earliest finish time, 156
earliest start time, 156
latest finish time, 160
latest start time, 160
revised, 164
total slack values, 161
updated, 174

work breakdown indentured list for, 116
work breakdown structure for, 116, 118

Contingency reserve, 79
Contractors, 47
proposal by, 49

objective of, 75–76
reputation of, 70
submission of proposal by, 53
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value of project to, 80–81
Contracts, 87
cost-reimbursement, 87–88
fixed-price, 87
termination of, 88
terms and conditions of, 88–89

Control by project manager, 329–330
Controlling costs, 260–261
Controlling schedule, 171–175
Control of project, 309
Conversations, informal, 336–337
Cooperation, 371
Corrective actions, 414
planned, 425

Cost overruns, 88
Cost performance, analyzing, 256–258
cost performance index, 257–258
cost variance, 258

Cost performance index (CPI), 257–258
Cost-reimbursement contracts, 87–88
Cost Resource Entry for Task, 277
Cost risks, 291
Costs. See also specific types of
of activities, 18
for consumer market study project, 246
for web-based reporting system project,
265

actual, 251, 252–253
budgeted cost vs., 252–253
determining, 251–253
for packaging machine project, 253

budget of, by packaging machine project,
250

committed, 251–252
at completion, estimating, 258–259
conflicts, as sources of, 385
controlling, 260–261
crash, 272
cumulative budgeted, 249–251
estimates of, reliability of, 80
forecast for, 413
management reserve, 246
misrepresentations of, 88
status of, 413
of subcontractors, estimated, 79, 245–246
total budgeted, 247–248
trends of, 413
variances in, 414

Cost section of proposal, 78–80
Cost variance (CV), 258
Cost variance table for resources, 283
Cost variance table for tasks, 283
CPI. See Cost performance index (CPI)
CPM. See Critical path method (CPM)
Crash cost, 272
Crash time, 272
Critical path, 160–163
Gantt Chart with, 208
network diagram for, 162, 184

Critical path method (CPM), 119

Critical Tasks Report, 209
Cumulative actual cost (CAC), 252, 256
Cumulative budgeted cost (CBC), 249–251,

256, 268
Cumulative earned value (CEV), 255, 256
for packaging machine project, by period,

255
Cumulative percent complete, for packaging

machine project, 255
Customer(s)
assumptions of, 81–82
budget for, 81
contract for, 48
defined, 5
feedback from, 311–314
funds by, 71
payment terms of, 49
proposals development and relationship

building with, 67–69
relationships with, 310
requirements of, 48, 106–107
risks of, 291
satisfaction of, 8
submission of proposal by, written, 54

Customer evaluation of proposals, 84–87
Customer-furnished equipment, 88
Customer-furnished information, 88
Customer project review meeting agenda,

417
Customer representative, 183
Customer’s needs
original, 425
statement of, 81

Customer-supplied items, 48–49
Customer survey, postproject evaluation,

308–310
CV. See Cost variance (CV)

D
Daily Scrum meeting, 186
Daily standup, 186
Database structures, changes to, 177
Data gathering, 389
Date of documents, required, 427
Decisions to developing proposals, 70–73
Degree of uncertainty in project, 6
Delegations, 342–345
barriers of, common, 344
checklist for, 346
defined, 342
degrees of, 345

Deliverables, 7, 48, 77, 82, 109
accepted, 10, 307
list of, 425
major, of project, 43
primary, 105
project, 10

Delivering presentations, 422–423
Description of project, 43, 425
Design review meetings, 415–416

Deterministic technique, 198
Developing people, ability to, 334–335
Development team, 184
Direction by project managers, 330
Disclosure of proprietary information, 88
Distractions, 411
Distribution list, 428
Diversity

defined, 377
dimensions of, 377–379
age or generation, 377
ancestry, 378
appearance, 378
ethnicity, 378
gender, 378
health, 378
job status, 378
marital status, 378
parental status, 378
personal habits, 379
personal interests, 379
political affiliation, 379
race, 379
religious affiliation, 379
sexual identity, 379

inappropriate behavior regarding, 380
valuing
barriers to, 381
key points of, 381

Documentation expenditures, 79
Document management systems, 430
Documents

action required by, 428
author of, 428
comments on, 429
date of, required, 428
frequency of, 428
originator of, 428
recipients of, 428

Due date, 49, 105
Duration data, 207
Durations. See also specific types of

of activities, 15–16, 150–151, 209
estimated, 150–151, 172, 173, 196–197

activity, 209
actual, 198
estimated, 151

Dysfunctional behavior, 374–375

E
Earliest finish time (EF), 153–156,

179–180
Earliest start time (ES), 153–156,

179–180
Early project termination, 314–315
Earned value (EV), 254
Earned Value Table, 284
E-Commerce for Small Supermarket case

study, 31–32
Edit Activity Duration, 209
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Education programs, 341
EF. See Earliest finish time (EF)
Effective listening, 411–412
Effective meetings, 416–419
after the meetings, 418–419
checklist for, 420
before the meetings, 416–417
during the meetings, 417–418

Effective project team, 370–381
barriers to, 371–375
commitment, lack of, 373
communication, poor, 373–374
dysfunctional behavior, 374–375
leadership, poor, 374
objectives, unclear, 371
project structure, lack of, 373
project team members turnover, 374
responsibilities, unclear, 373
roles, unclear, 373
visions, unclear, 371

characteristics of, 370–371
collaboration, 371
cooperation, 371
project objective, clear, 370
responsibilities, clarity of, 370
results orientation, 370
roles, clarity of, 370
trust, 371

team building, 376–377
team diversity, valuing, 377–381
of team members, 375

Effective teams, checklist for, 372
Electronic communication devices, 430
E-mails, 410
Encumbered costs. See Committed costs
End product, 5
Equipment, estimated cost of, 78, 245
ES. See Earliest start time (ES)
Escalation, 79
Estimated cost at completion (EAC). See

Forecasted cost of completion
(FCAC)

Estimated duration’s, 150–151, 172, 173,
196–197

for consumer market study project,
showing, 152

Estimated resources, 149
Estimated start time, 151
Ethical behavior of project team, 382–384
examples of, 382

Ethnicity, 378
EV. See Earned value (EV)
Evaluation
criteria for, 49–50
postproject, 308–310
of staff, 307–308

Exception, 76
Expected benefits of project, 43, 83
Expected duration (te), 198–199
Expenditures. See Costs

Experience of project manager, prior, 341
External risks, 291

F
Face-to-face communication, 409
Facilitating meetings, 418
Facilities, estimated cost of, 78, 245
Factory expansion project (case study),

318–320
FCAC. See Forecasted cost of completion

(FCAC)
Federal business opportunities website, 53
Festival project, 112, 114
Final design review meeting, 415–416
Final outline for presentations, 421
Final payments, 307
Final reports, 425
acceptance testing, test data from, 425
benefits, actual vs. anticipated, 425
customer’s need, original, 425
deliverables, list of, 425
description of project, 425
objective, original, 425
requirements of customer, original, 425

Finite life span, 5
Fixed-price contracts, 87
Float. See Total slack (TS)
Follow-up on proposals, 83–84
Forcing approach, 387
Forecast
for costs, 413
for schedule, 413
for work scope, 413

Forecasted cost of completion (FCAC),
268

Format of reports, 426
Forming of project team, 365
Free slack (FS), 164–165
Frequency of documents, 428
FS. See Free slack (FS)
Functional manager role in matrix organi-

zational structure, 453
Functional organizational structures,

445–447, 454
Functional specifications, defined, 48
Funding for project, 43, 50

G
Gantt Chart, 77, 165, 206–208
Gantt Chart View/Schedule Table, 207
Gantt Chart with Critical Path, 208
Gender, 378
Generation, 377
Gestures of speaker, 422
Global project management, 23–24
Graphics in reports, 426
Groupware, 431
Guide to the Project Management Body of

Knowledge (PMBOK®PMBOK®PMBOK Guide), 25

H
Handling of conflicts, 386–388
accommodating approach, 387
avoiding approach, 386–387
collaborating approach, 387–388
competing approach, 387
compromising approach, 387
confronting approach, 387–388
forcing approach, 387
problem solving approach, 387–388
smoothing approach, 387
withdrawing approach, 386–387

Handouts, 416, 422
Hardware upgrades, 177
Health, 378
High-level WBS, 110
Honest communications, 336
Human resources risk, 291

I
ICS, Inc. (case study), 355–358
Identification
of problem, 310
of risks, 290–292
of solutions, 389

Immediate predecessors, 129, 177
Impatience, 411
Implementing solutions, 390
Improvement, opportunities for, 414
Indirect costs, 79
Informal conversations, 335, 336
Information system (IS), 125
Information systems development
costs for, estimating, 263–264

ABC Office Designs, example of,
264–265

planning for, 125–129
ABC Office Designs, example of,
129–130

systems development life cycle, steps
to, 126

resource requirements for, 227–228
ABC Office Designs, example of,
227–228

risks of, 296–298
ABC Office Designs, example of,
297–298

scheduling for, ABC Office Designs,
176–180

Initiating phase, 10, 11–12
Insert new manually scheduled activity, 211
Interaction with speaker, 423
Interdependent tasks, 5
Interface, changes to, 177
International Communications (case study),

438–440
International considerations of project, 88
Interpersonal skills, 336–338
Interviewing project manager, 341
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IS. See Information system (IS)
Issue log, 23
Iterations, 184

J
Job status, 378

L
Labor, estimated cost of, 78, 245
Laddering, 120
Language for presentations, simple, 421
Latest finish (LF) time, 156–158
Latest start (LS) time, 156–158
Leadership
ability, 330–324
poor, 374

Lessons learned, 310–311
Listening
effective, 411–412
pretending to, 411
selective, 411

Lists, 129, 177, 425
Loop, 120

M
Major deliverables, of project, 43
Major risks of project, 44–45
Management reserve, 79, 246
Management section of proposal, 77–78
Management systems, document, 430–431
Manually scheduled activity, 211
Manufacturing Facility in China (case

study), 96–98
Marital status, 378
Market Research Report Project (case

study), 320–322
Materials, estimated cost of, 78, 245
Matrix organizational structures, 449–453,

455–456
defined, 449
functional manager role in, 453
project manager’s role in, 452

Mean. See Expected duration (te)
Medical Information Systems (case study),

94–96
Medical Research Center (case study),

135–136, 194, 233, 271, 299–300
Meeting room
arrangements for meetings, 416–417
for presentations, surroundings within,

422
Meetings, 412–419
agenda for, 413, 417
cell phones turned off during, 418
design review, 415–416
effective, 416–420
after the meetings, 418–419
checklist for, 420
before the meetings, 416–417
during the meetings, 417–418

facilitating, 418
handouts for, 416
meeting room arrangements for, 416–417
necessity of, 416
note taker for, 417
problem-solving, 415
process for, evaluating, 418
project kickoff, 365, 368–370, 412
purpose of, 416, 418
status review, 412–414
summarize results of, 418
team, Code of Conduct for, 418
time for, 417, 418
types of, 412–416
design review meetings, 415–416
problem-solving meetings, 415
status review meetings, 412–414

visual aids for, 416
Mentors, 341
Microsoft Project 2016, 139–145, 276–287
Add Duration Data, 207
Adding a Resource to a Task, 236
Assignment of Work Time to Fixed

Duration Tasks, 237
Cash Flow Report, 279
Cash Flow Report with Actual Costs,

281
Change of Cost Resource to Material

Resource, 284
Change of Percent Complete for Material

Resource, 285
Change in Status Date, 281
Cost Resource Entry for Task, 277
Cost Variance Table for Resources, 283
Cost Variance Table for Tasks, 283
Critical Tasks Report, 209
Earned Value Table, 284
Earned Value Table with Material

Resource Change, 285
Edit Activity Duration, 209
Gantt Chart, 206–208, 210–212
Gantt Chart View/Schedule Table, 207
Gantt Chart with Critical Path, 208
Insert New Manually Scheduled Activity,

211
Network Diagram, 119, 144
Overallocated Resources Report, 238
Project Information, 141
Project Properties, 141
Project Summary Task, 142
Resource Leveling, 239
Resource Notes, 235
Resource Overview Report, 240
Resources, 143
Resource Sheet, 235
Resource Sheet with Work and Material

Rates, 277
Resources Leveled, 239
Resource Usage Sheet, 240
Set Baseline for Project, 144

Task Cost Overview Report, 282
Task Information, 210
Tasks-Entering Predecessor Data, 143
Team Planner View of Overallocated

Resources, 238
Task Usage, 237
Tracking Gantt Chart, 212
Tracking Gantt to Display Actual Finish

Dates, 280
Tracking Table, 212
Update of Actual Cost for Material

Resource, 285
Updated Predecessor, 211
Variance Table, 213
Visual Earned Value Over Time Report,

displayed in Microsoft Excel, 286
Visual Reports-Create Report Window,

286
Work Overview Report, 278
Work Package and Activity Entry, 142

Midsize Pharmaceutical Company (case
study), 58–59

Milestone schedule, 44
Milestones of performance, 425
Mission of business, 70
Mitigating risks, 293
Monitoring risks, 294
Most critical path, 162
Most likely time (tm), 196
Multi Projects, Inc. (case study), 460–462

N
Near term activities, 172, 260
Necessity of meetings, 416
Negotiating skills, 339–340
Nervousness of speaker, 422
Network diagram, 15, 18, 119

for consumer market study project, 122
actual progress, incorporating, 172–173
critical path, 160–163
earliest finish time, 154–155
earliest start time, 154–155
estimated durations, 152
latest finish time, 158–159
latest start time, 158–159

creating, 121–124
guidelines for, 122–124
for packaging machine project, 249
for web-based reporting system project,

129–130
actual progress, incorporating, 186–187
critical path, 184–185

Network principles, 119–121
New Team Member (case study), 401–403
Nine-step approach to problem solving,

388–390
causes, verification of, 389
data gathering, 389
potential causes of problems, identifying,

388–389
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Nine-step approach to problem solving
(continued)

problem statement, development of, 388
project plan, revisions to, 390
solutions
alternative, evaluating, 389
determining, 390
identification of, 389
implementing, 390

Noncritical paths, 162
Normal cost, 272
Normal probability distribution, 200, 202
Normal time, 272
Norming stage, 366–367
Notes, for presentations, 421
Note taker for meetings, 417
Not-for-Profit Organization (case study),

30–31
Medical Research Center (case study),

299–300

O
Objective(s)
of contractors proposal, 78–80
of final reports, original, 425
of project, 5, 11, 12, , 43, 48, 105
benefits, statement of, 5
clear, 370
elements of, 105
establishing, 15, 105–106
example, 105–106

unclear, 371
Obligated costs. See Committed costs
Office Communications (case study),

436–438
One-time endeavor project, 5
Online queries, changes to, 177
Opening lines of speaker, 422
Operational specifications, defined, 48
Opportunities for improvement, 414
Optimistic time (to), 196
Organizational issues, 385–386
Organizational structures, 442–457
advantages of, 453–456
autonomous project, 447–449, 454–455
disadvantages of, 453–456
functional, 445–447, 454
matrix, 449–453, 455–456
projectized, 447–449

Organization membership, 341–342
Organize for Product Development (case

study), 462–465
Organizing by project manager, 329
Originator of documents, 428
Outcomes of project, 5
Outline
for presentations, 421
final, 421
key points, 423

for progress reports, sample, 424

accomplishments, 424
corrective actions, planned, 425
milestones, 425
performance, status of, 424
problems, 424–425

Overallocated Resources Report, 238
Team Planner View of, 238
Overhead expenditures, 79

P
Packaging machine project, 249
actual costs by period for, 253
cumulative budgeted and actual costs, 253
cumulative budgeted cost curve, 250
cumulative earned value by period for,

255
cumulative percent complete by period

for, 255
network diagram for, 249
work breakdown structure for, 249

Painters, 219–222
Painting project, 219–221
Parental status, 378
Partners, proposal development and rela-

tionship building with, 67–69
Patents, 88
Paths
critical, 160–163
most critical, 162
noncritical, 162

Payments, final, 307
Payment terms of customer, 49, 89
PDM. See Precedence diagramming method

(PDM)
Penalty payments, 89
Percent complete, 254
Performance
data on actual, 166
milestones of, 425
status of, 424

Performance specification, 48
Performing phase, 10, 12–14
Performing stage, 367–368
Personal communication, 409–412
listening, effective, 411–412
verbal communication, 409–410
written communication, 410–411

Personal differences, 386
Personal habits, 379
Personal interests, 379
PERT. See Program evaluation and review

technique (PERT)
Pessimistic time (tp), 196–197
PgMP®. See Program Management Profes-

sional (PgMP)®
Plan for project, revisions to, 390
Plan for quality, 110–112
Planned value (PV). See Cumulative bud-

geted cost (CBC)
Planning

by project manager, 329
resource-constrained, 216–218

Planning phase, 10, 12
Planning process for project, 15–19
Planning projects, 309
PMBOK®PMBOK®PMBOK Guide. See Guide to the Project

Management Body of Knowledge
(PMBOK®PMBOK®PMBOK Guide)

PMI®. See Project Management Institute
(PMI)®

PMI-ACP®. See PMI Agile Certified Practi-
tioner (PMI-ACP)®, 342

PMI Code of Ethics and Professional Con-
duct, 25

PMI Risk Management Professional (PMI-
RMP)®, 342

PMI-RMP®. See PMI Risk Management
Professional (PMI-RMP)®

PMIS®. See Project management informa-
tion systems (PMIS)®

PMI Scheduling Professional (PMI-SP)®,
342

PMI-SP®. See PMI Scheduling Professional
(PMI-SP)®

PMO®. See Project management office
(PMO)®

PMP®. See Project Management Profes-
sional (PMP)®

Political affiliation, 379
Positive value, 164
Postproject evaluation, 308–310, 412
customer survey, 313
team meeting, 308

Potential causes of problems, identifying,
388–389

Potential performance problems, 424–425
PowerPoint, 416
Practicing for presentations, 421
Precedence diagramming method (PDM),

119
Preliminary design review meeting, 415
Preparation
for presentations, 421–422
for proposal development, 74–75

Pre-RFP/proposal marketing, 69–70
Presentations, 419–423
audience for, 421
audio visual equipment for, 422
cell phones turned off during, 422
delivering, 422–423
final outline for, 421
handout materials for, copies of, 422
language for, simple, 421
meeting room for, surroundings within,

422
notes for, 421
outline for, 421

final, 421
key points, 423

practicing for, 421
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preparing, 421–422
purpose of, 421
speakers of
audience, 422, 423
clarity, 422
closing lines, 423
confidence, 422
gestures, 422
nervousness, 422
opening lines, 422
questions, responding to, 423
slides, reading, 422
3-T approach, 422

visual aids for, 421, 422
Pretending to listen, 411
Pricing
for proposal development, considerations,

80–81
for proposed project, 80–81

Primary deliverables, 105
Priorities, 385
Prioritized risks, 292
Probabilistic activities duration’s, 196–205
activity durations, 196–197
beta probability distribution, 197–198
probability, calculating, 203–205
probability fundamentals, 198–203

Probabilistic technique, 198
Probability, calculating, 203–205
Probability distribution, 201
normal, 199–200, 202

Probability fundamentals, 198–203
Problem definition, 126
Problem identification, 310
Problems, performance
potential, 424–425
resolution of, progress towards, 424

Problem solving, 388–391. See also Solutions
brainstorming, 390–391
building of ideas, 391
quality of ideas, 391
quantity of ideas, 391
rules of, 391

nine-step approach to, 388–390
causes, verification of, 389
data gathering, 389
potential causes of problems, identify-
ing, 388–389

problem statement, development of,
388

project plan, revisions to, 390
solutions, implementing, 390

Problem-solving approach, 388–390
Problem-solving meetings, 412, 415
Problem-solving skills, 338–339
Problem statement, development of, 388
Process for meetings, evaluating, 418
Process for project management, 15–22
baseline plan, 19
establishment of, 21

execution of, 21
planning process, 15–22

Processing speeds, changes to, 177
Product backlog, 183
Product increments, 184
Product owner, 183
Profit, defined, 79–80
Program evaluation and review technique

(PERT), 119
Program Management Professional

(PgMP)®, 342
Progress reports, 424–425
outline for, sample, 424
accomplishments, 424
corrective actions, planned, 425
milestones, 425
performance, status of, 424
problems, 424–425

Project(s)
attributes of, 5–7
benefits of, 5, 43
budget for, 7, 18
completion times for, 151–152
conflict on, 384–388
constraints of, 44
balancing, 7–10

control of, 309
defined, 5
degree of uncertainty in, 6
description of, 43
engagement of stakeholder, 8
expected benefits of, 43
funding for, 43, 46
major deliverables of, 43
major risks of, 44–45
objectives of, 5, 12–13, 14, 43, 48, 105
benefits, statement of, 5
clear, 370
elements of, 105
establishing, 15, 105–106
example, 105–106
unclear, 371

one-time endeavor, 5
organization of, 77
outcomes of, 5
plan for, revisions to, 390
planning, 309
planning process for, 15–19
properties of, 141
purpose of, 43, 48
quality of, 7
requirements for, 45
resources for, 7, 71
risks of, 8, 44–45
schedule for, 7, 18, 77, 152–166
bar chart format, 165–166
critical path, 160–163
developing, 152–166
earliest finish time, 152–156
earliest start time, 152–156

free slack, 164–165
latest finish times, 156–158
latest start times, 156–158
total slack, 158–160

scope of, 7, 15, 106
defining, 106–110

sponsor of, 5
stakeholder, 22–23
start times for, 151–152
structure of, lack of, 373
success of, factors constraining, 9
time frame for, 5
title of, 42–43
unique, 5
value of, to contractors, 80–81

Project authorization. See Project charter
Project charter, 10, 42–47, 56, 307

elements of, 42–45
example of, 46–47

Project closing, 304–315
actions when, 306–311
archive project documents, 311
evaluation, 308–310
final payments, 307
lessons learned, 310–311
staff recognition, 307–308

customer feedback, 311–314
early project termination, 314–315

Project communication plan, 427–429
elements of, 428–429

Project control process, 166–168
Project deliverables, 7
Project documents, 11

archived, 11, 307
Project end product, primary, 105
Project evaluation and selection form, 42
Project identification, 38–39
Project information, 141
Project initiation document. See Project

charter
Projectized organizational structure,

447–449. See also Autonomous
project organizational structures

Project kickoff meeting, 365, 368–370, 412
agenda for, sample, 368

Project life cycle, 10, 301
closing phase of, 10, 14–15
initiating phase of, 10, 11–12
performing phase of, 10, 12–14
planning phase of, 10, 12
proposal, submission of from contractors,

54
written, by customer, 54

Project management. See also specific types
of

agile project management, 183–188
benefits of, 25
defined, 15, 168

Project management associations, 24–25
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Project management information systems
(PMIS), 130–132, 180–183, 228–230,
265–266, 467–476

advantages of, 474–475
concerns about, 475–476
features of, 467–473
features of, common, 131–132
selection criteria of, 473–474
vendors of, 476

Project Management Institute (PMI), 24–25
Code of Ethics and Professional Code, 383

Project management office (PMO), 453
Project management organizational struc-

tures. See Organizational structures
Project Management Professional (PMP)®,

342
Project manager, 45, 326–349
changes, management of, 345–349
communications by, 335–336
competence of, developing, 340–342
delegation, 342–345
barriers of, common, 344

direction by, 330
experience of, 341
interviewing, 341
responsibilities of, 329–330
controlling, 329–330
organizing, 329
planning, 329

role in matrix organizational structures,
452

skills of, 330–340
communication skills, 335–336
developing people, ability to, 334–335
interpersonal skills, 336–338
leadership ability, 330–334
negotiating skills, 339–340
problem-solving skills, 338–339
stress, management of, 338
time management skills, 340

Project orientation meeting. See Project
kickoff meeting

Project properties, 141
Project proposals. See Proposal(s)
Project quality plan, 110–112
Project schedule, 20, 152–166
bar chart format, 165–166
critical path, 160–163
developing, 152–166
earliest finish time, 152–156
earliest start time, 152–156
free slack, 163–164
latest finish times, 156–158
latest start times, 156–158
total slack, 158–160

Project scope document
defined, 106
sections of, 106–110
acceptance criteria, 109–110
customer requirements, 106–107

deliverables, 109
statement of work, 107–109
work breakdown structure, 110

Project selection
defined, 39
steps to, 40–41

Project status review meeting agenda, 413
Project summary task, 142
Project team, 360–393
acquiring, 362–364
availability of, 363
conflicts on projects, 384–388
handling of, 386–388
sources of, 384–386

defined, 362
development of, 364–368
forming, 365
norming, 366–367
performing, 367–368
storming, 355–356

effective, 370–381
barriers to, 371–375
characteristics of, 370–371
team building, 376–377
team diversity, valuing, 377–381
of team members, 375

ethical behavior of, 382–384
examples of, 382

problem solving on, 388–391
brainstorming, 390–391
nine-step approach to, 388–390

project kickoff meeting, 368–370
stages of, 364–368
time management of, 391–393
suggestions for, 391–393

Project team development, 364–368
forming, 365
norming, 366–367
performing, 367–368
storming, 365–366

Project team members turnover, 374
Project termination, early, 314–315
Properties of project, 141
Proposal(s), 47. See also Contracts
benefits of, to customer, 76
cost section, 78–80
customer evaluation of, 84–87
developing, 70–90
competition and, 73
customers, relationship building with,
67–69

decisions to, 70–73
partners, relationship building with,
67–69

preparation for, 74–75
pre-RFP/proposal marketing, 69–70
pricing considerations for, 80–81

follow-up on, 83–84
management section, 77–78
sections of, 75–80

as selling document, 73
simplified project, 81–83
soliciting, 53–54
submission of, 83–84

from contractors, 54
written, by customer, 54

success of, measuring, 89–90
technical section, 75–76

Proposal development, 70–90. See also
Contracts

competition and, 73
customers, relationship building with,

67–69
decisions to, 70–73
partners, relationship building with,

67–69
preparation for, 74–75
pre-RFP/proposal marketing, 69–70
pricing considerations for, 80–81

Proposal Evaluation Scorecard, 85
Proposal manager, 74
Proposal process, competition and, 70
Proposal resources, 71
Proposed approach, 75–76
Proposed solution, 75–76
Proprietary information, disclosure of, 88

Q
Quality
of ideas, 391
plan for, 110–112
of project, 7

Quality assurance, 111
Quality control, 111
Quantity
of ideas, 391
of resources, 151

Questions by audience, responding to, 423

R
Race, 379
RAM. See Responsibility assignment matrix

(RAM)
Readable reports, 426
Recipients of document, 428
Relationships, customer, 310
Relative difference, 163
Religious affiliation, 379
Report(s), 423–426
changes to, 177
consistency of, 425–426
final, 425

benefits, actual vs. anticipated, 425
customer’s need, original, 425
deliverables, list of, 425
description of project, 425
objective, original, 425
requirements of customer, original, 425

format of, 426
graphics in, 426
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progress, 424–425
outline for, sample, 424

readable, 426
types of, 423–425
final reports, 425
progress reports, 424–425
useful, 425–426

understandable, 426
Reporting period, 167, 425
Reputation of contractor, 71
Request for proposal (RFP), 11, 34, 45, 47, 66
example of, 50–53
formal, guidelines for drafting, 48–50
preparing, 47–50

Required completion time, 151
Required schedule, 49
Requirements
of customer, original, 425
reporting, 45

Resolution to problems, 310, 424
Resource(s), 143
for activities, 15, 149–150
constraints of, 217

allocating, 224, 225
availability of, 150
limited, 223

of contractor, 82
estimated, 149
for project, 7
quantities of, 149–150
types of, 149–150
utilizing, 214–230
information systems development,
resource requirements for, 227–228

for painters, 220
project management information sys-
tems, 228–230

resource-constrained planning,
216–218

resource leveling, 220–222
resource-limited scheduling, 222–226,
232

resource requirement plan, 218–220
Resource assignments, 385
Resource-constrained planning, 216–218
Resource-leveled requirements plan, for

painting project, 221
Resource-leveled utilization, for painters,

222
Resource leveling, 220–222, 231, 239
Resource-limited scheduling, 222–226, 232
Resource notes, 235
Resource requirement plan, 218–220
for painting project, 219, 223

Resource requirements, 227–230
for consumer market study project, 219
for painting project, 219–220
for web-based reporting system project,

229–230
Resource Sheet, 235

with Work and Material Rates, 277
Resource smoothing. See Resource leveling
Resource Usage Sheet, 240
Responses to risks, planning, 293
Responsibilities
assignment of, 116–117
clarity of, 370
of project manager, 329–330
controlling, 329–330
organizing, 329
planning, 329

unclear, 373
in work breakdown structure, 15

Responsibility assignment matrix (RAM),
116

for festival project, 117
for web-based reporting system project,

128
Results orientation, 370
RFP. See Request for proposal (RFP)
Risk assessment matrix, 293, 297
Risk assessment update, 414
Risk identification, 290
Risk management, 288–298, 309. See also

Risks
defined, 290

Risk register, 293
Risk response plan, 293
Risks, 8, 70, 80, 83. See also specific types
accepting, 293
assessment of, 292
categories of, 291
defined, 12, 290
examples of, 291–292
identification of, 290–292
for information systems, managing,

296–298
ABC Office Designs, example of,

296–298
major, 44–45
mitigating, 293
monitoring, 294
prioritized, 292
responses to, planning, 293

Roles
clarity of, 370
unclear, 373

Rules of brainstorming, 391

S
Schedule, 7, 18, 82–83
changes to, 89, 166
incorporating, 169–170

for consumer market study project, 156
earliest finish time, 156
earliest start time, 156
latest finish time, 160
latest start time, 160
revised, 164
total slack values, 161

updated, 174
controlling, 171–175
defined, 147
developing, 146–188
activity duration’s, 150–151
activity resources, 149–150
actual schedule performance, 168–169
information systems development,
176–180

ABC Office Designs, example of,
178–180

project completion times, 151–152
project control process, 166–168
project management information sys-
tems, 180–183

project schedule, 152–166
project start times, 151–152

forecast for, 413
for project, 18, 152–166
bar chart format, 165–166
critical path, 160–163
developing, 152–166
earliest finish time, 152–156
earliest start time, 152–156
free slack, 163–164
latest finish times, 156–158
latest start times, 156–158
total slack, 158–160

resource-limited, 222–226, 232
revised, for consumer market study proj-

ect, 164
as sources of conflicts, 385
status of, 413
trends of, 413
updated
for consumer market study project,
174

for web-based reporting system project,
188

updating, 170–171
variances in, 414
for web-based reporting system project,

182
updated, 188

Scheduled activity, manually, 211
Scheduled delays, 88
Schedule development, 146–188

activity durations, 150–151
activity resources, 149–150
actual schedule performance, 168–169
information systems development,

176–180
ABC Office Designs, example of,
178–180

project completion times, 151–152
project control process, 166–168
project management information sys-

tems, 180–183
project schedule, 152–166
project start times, 151–152
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Schedule performance, 309
Schedule risks, 291
Schedule table,207
Scope creep, 110, 347
Scope of project, 7, 15, 82, 106. See also

Project scope document
changes to, 166
defining, 106–110

Scrum, 183
Scrum master, 184
SDLC. See Systems development life cycle

(SDLC)
Selective listening, 411
Self-evaluation, 341
Selling document, proposals as, 73
Sequence activities, 15
network diagram
creating, 121–124
guidelines for, 122–124

network principles, 119–121
technically constrained, 217

Set baseline for project, 144
Sexual identity, 379
Simplified project proposals, 81–83
Skills of project manager, 330–340
communication skills, 335–336
developing people, ability to, 334–335
interpersonal skills, 336–338
leadership ability, 330–334
negotiating skills, 339–340
problem-solving skills, 338–339
stress, management of, 338
time management skills, 340

Slides, reading, 421
Smoothing approach, 387
Software, changes to, 177
Software processing routines, changes to, 177
Soliciting proposals, 53–54
Solutions
alternative, 389
determining, 390
identification of, 389
implementing, 390

Sources of conflicts, 384–386
cost, 385
organizational issues, 385–386
personal differences, 386
priorities, 385
resource assignments, 385
schedule, 385
stakeholder issues, 386
work scope, 384

SOW. See Statement of work (SOW)
Speakers of presentations
audience
interaction with, 423
talk to, 422

clarity, 422
closing lines, 423
confidence, 422

gestures, 422
nervousness, 422
opening lines, 422
questions, responding to, 423
slides, reading, 422
3-T approach, 422

Sponsor designee, 45
Sponsor of project, 5
Sponsor risks, 291
Sprint, 184
Sprint backlog, 186
Sprint planning meeting, 185
Sprint retrospective meeting, 187
Sprint review meeting, 187
Staff, evaluation of, 307–308
Staff recognition, 307–308
Stakeholder communication, 429
Stakeholder engagement, 22–23
issue log, 23
of project, 22–23
stakeholder register, 22

Stakeholder issues
as source of conflict, 386
update, 414

Stakeholder register, 22
Standard deviation, 199
Starting time for meetings, 417
Statement of work (SOW), 48, 107–108
work elements of, 108–109

Status
of costs, 413
of schedule, 413
of work scope, 413

Status review meetings, 412–414
Stereotyping, 379
Stochastic technique, 198
Storage capacities, changes to, 177
Storming stage, 355–356
Stress, management of, 338
Structure of project, lack of, 373
Student Fund-Raising Project (case study),

300–301
Subcontractors
approval of, 88
estimated cost of, 79, 245–246

Submission of proposal, 54
Subnetworks, 124
Success criteria, 43
Success of project, factors constraining, 9
Success of proposals, measuring, 89–90
Summarize results of meetings, 418
Summary network, 122–123
System analysis, 127
System design, 127
System development, 127
System implementation, 129
Systems development life cycle (SDLC), 126,

133
steps to, 126–129

System testing, 129

T
Tables. See specific types of
Task. See Activities
Task board, 186
Task Cost Overview Report, 282
Task information, 210
Task report, critical, 209
Tasks-entering predecessor data, 143
Task usage, 237
TBC. See Total budgeted cost (TBC)
TCPI. See To-complete performance index

(TCPI)
te. See Expected duration (te)
Team building, 376–377
Team diversity, valuing, 377–381
Team Effectiveness? (case study),

399–401
Team meetings, code of conduct for, 419
Team members on project team, effective,

375
Team recommendations, 310
Team relationships, 310
Teams. See also specific types of
development of, stages of, 364–368
effectiveness of, checklist for, 372
virtual, 376
virtual project, 429

Teamwork, 362, 376
Technical constraints of activities, 216
Technical performance, 308
Technical risks, 291
Technical section of proposal, 75–76
Teleconferencing, 430
Termination
of contract, 88
early project, 314–315

Terms and conditions of contracts, 88–89
Test data, 425
3-T approach by speaker, 422
Time. See specific types of
Time-cost trade-off method, 272–276
Time for meetings, 417
Time frame for project, 5
Timely communications, 336
Time management of project team, 391–393
suggestions for, 391–393

Time management skills, 340
Time-phased baseline, 244
Time-phased budget, 18, 247, 249
Time scale, 165
Title of project, 42–43
tm. See Most likely time (tm)
to. See Optimistic time (to)
To-complete performance index (TCPI),

259
Total budgeted cost (TBC), 247–249, 256
Total elapsed time, 150
Total slack (TS), 158–160
tp. See Pessimistic time (tp)
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Tracking gantt, 212
to Display Actual Finish Dates, 280

Tracking Table, 212
Training programs, 341
Transportation Improvements (case study),

59–62
Trends
of costs, 413
of schedule, 413
of work scope, 413

Trust, 382
establishing, 68

TS. See Total slack (TS)
Turnover, project team members, 374

U
Unclear objectives of project, 371
Understandable reports, 426
Unique project, 5
Useful reports, 425–426

V
Value of project to contractors, 80–81
Value of work performed, determining,

254–256
Valuing diversity
barriers to, 381
key points of, 381
of team, 377–381

Variance (σ2), 199
square root of, 199

Variances
in costs, 414
in schedule, 414
in work scope, 414

Variance table, 213
Verbal communication, 409–410
Virtual project teams, 429
Visions, unclear, 371
Visual aids
for meetings, 416
for presentations, 421

Visual Earned Value Over Time Report,
displayed in Microsoft Excel, 286

Visual Reports–Create Report Window, 286
Volunteer organizations, 342

W
WBS. SeeWork breakdown structure (WBS)
Web-based reporting system project
activity costs for, 265
network diagram for, 130–131
actual progress, incorporating,

186–187
critical path, 184–185
earliest finish times, 178–179
earliest start times, 178–179
latest finish time, 180–181
latest start time, 180–181

resource requirements for, 229
responsibility assignment matrix for, 128
risk assessment matrix for, 297

schedule for, 182
updated, 188

work breakdown structure for, 126
Wedding, The (case study), 137–139, 195,

233–234, 271, 300
Win ratio, 89, 93
Withdrawing approach, 386–387
Work breakdown indentured list, 116
Work breakdown structure (WBS), 15,

16–17, 110,
for consumer market study project, 116
creating, 112–116
for festival project, 114–115
guidelines for, 113
for packaging machine project, 249
for web-based reporting system project,

126–127
with work package budgets, 248

Work items, 112
Work Overview Report, 278
Work Package and Activity Entry, 142
Work package budgets, 248
Work packages, 15, 112
Work scope, 384

forecast for, 413
status of, 413
trends of, 413
variances in, 414

Work tasks, description of, 80
World Bank, 103
Written communication, 410–411
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