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Foreword

Communication is the root of virtually all success. Even engineers and mathemati-
cians must find a way to translate their work into understandable communications 
for their work to be applied outside their own level of expertise.

The project management arena is no less dependent on successful and effective 
communications. However, these skills can sometimes be ignored or relegated to 
a back seat in favor of more “mechanical” emphasis on certification in the tech-
nical mechanisms of project management via the PMP (Project Management 
Professional) and other certifications.

Communications, however, are anything but mechanical, and some would say 
that experience is the only method for developing those skills because unlike many 
other tools in the project manager’s toolkit, communications are inherently ambig-
uous and prone to interpretation. And it is interpretation—incorrect interpretation 
especially—that is the root cause of many project failures. From “That’s not how 
I thought it would look” to “We’re 90 percent complete—for the fourth week in a 
row,” it is the use of more effective two-way communication that well could have 
avoided many disappointments and outright failures.

Fortunately for us, Shankar Jha has recognized and interestingly addressed the 
project management communications “problem” in simple, accessible, and imple-
mentable ways. Shankar’s coverage of the subject presents methods and devices 
that can help both the developing project manager avoid years of trial-and-error 
experience, and help experienced project managers hone their skills for even higher 
levels of performance and success through more effective project management 
communications.

I hope you enjoy the book and find the content both interesting and useful.

R. Emory Heisler, PMP
Vice President, AmeriChoice Inc., a UHG company
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Introduction

People might wonder why most professionals fail to make good project managers 
even though they have years of industry experience in a management role and pos-
sess excellent general communication skills. You most likely have seen team leads 
and functional managers made project managers, and most of them fail miserably 
through no fault of their own. The answer lies in the unique nature of the demands 
of the project management profession, particularly project communication skill, 
which are very different from general communication skills. I have found my fel-
low project managers struggling to find the right communication tools for the right 
occasion; and even if they are aware of them, they are not comfortable using them 
effectively. For example, almost every project manager is aware of the Gantt chart, 
but how many of them use this tool under different circumstances to make com-
munication better and to fetch a favorable result? Similarly, the S curve is a very 
powerful and useful tool for reporting but very few project managers use it. When 
plotted properly, it provides management with multiple pieces of critical informa-
tion on project performance, such as scope, cost (or effort), and schedule, all in one 
graph. Although many are aware of these tools, they hesitate to use them because 
they have not seen live examples.

Often people get confused between project schedule and project plan, and their 
idea of project plan is quite vague and blurred. Does your organization have a 
clear-cut definition of a project charter, a statement of work, and a project man-
agement plan? If yes, how many project managers understand them and use them 
appropriately and effectively? Sometimes, team members expect that all the details 
of the project plan will be available on day one of the project. Imagine the impact 
of this confusion on the overall communication in the project. There is also a lot of 
misunderstanding with regard to scope. Scope is narrowly defined and understood 
among the project team and the stakeholders. The definition of scope goes beyond 
the description of the final product and services. Similarly, not many people have 
clarity about what change control is, and how and when it should be practiced. 
This results in loose control over the project parameters and causes a tremendous 
amount of conflict in the project. In general, people do not clearly understand what 
a risk is, and how it is different from an issue. Naturally, they are ill prepared to 
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xiv  ◾  Introduction

handle the risks and issues. Seldom do companies have strong processes, proce-
dures, and guidelines for dealing with project risk. This has a huge impact on proj-
ects, and nobody really understands why the projects turn into red and the team 
continues to work in firefighting mode until the project comes to a screeching halt 
after months of chaos and confusion. The blame game does not stop; the heads roll 
but the real problem is never addressed.

As a person gains experience and climbs the ladder of corporate hierarchy, he/
she learns these tricks and tools through training or by following company stan-
dards, procedures, and processes and by learning from peers and senior personnel. 
But often the learning process is slow and comes in a hard way. Many project man-
agers, who spend years in the profession, struggle to find the right tools for the right 
occasion. Although they have all the information available to them, their reports 
still look shoddy and cause dissatisfaction among stakeholders for lack of better 
visual presentation. People work extra hard on their presentations, messages, and 
reports but still the outcome is not satisfactory most of the time. They fail to under-
stand why audiences do not read their reports and messages on time; and when 
they are read, they are not well understood; and when responded to, they cause 
communication overhead for many. There are circumstances when you need to 
communicate a very important message to a group of selected people. This message 
has a lot of content and you need a prompt response from some key players. You 
have made a substantial effort in compiling the message. But to your dismay, very 
few key players reply to it on time; and for those who respond, they confuse you 
even more. And then, a chain of emails starts flying around, engulfing everyone in 
a maze of miscommunication and utter confusion. With the right communication 
skills, you can avoid this unnecessary noise from the first place. The project might 
be in a deep crisis, but there are project managers who write and present a report 
in such a way that it makes them and their team look diligent, smart, and hard 
working—not only in the eyes of their own management, but also in the eyes of 
customers, users, and other stakeholders. On the other hand, if a report is shoddy, 
then no matter how good the status of the project is on the ground level and how 
well the project manager has managed the project, the project manager will end up 
in conflicts and will earn the wrath of stakeholders.

Projects fail primarily because of communication lapses. Because project man-
agers own the responsibility of communication management, it is critical that they 
truly understand the nuances of this trade. Considering the criticality of effective 
and efficient communication during the project and the observations mentioned 
above, I was prompted to write this book so that I can reach a wider audience and 
help them become better professionals, gain greater job satisfaction, and advance 
their careers. This book will help readers address the practical difficulties in their 
day-to-day project communication. There are books that explain what a tool is and 
how to create it, but this book also explains how the tool should be used in different 
real-life situations. Just knowing about the tool is not sufficient; one can use it only 
once one understands when and how the tool should be used. This book is unlike 
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so many others that are filled with myriad theoretical concepts; readers will find 
this book practical, to the point, and valuable—yet short and enchanting enough 
to finish in a few sittings.
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1

Chapter 1

Communication: 
Challenges and 
Opportunities for 
Project Managers

There is an old adage: “It is not what you say, but how you say it.” A fact can be 
communicated in several ways; however, good communication not only resolves 
conflicts and solves problems, but also makes an ordinary work effort look extraor-
dinary, bringing out the best returns to the presenter. You may have heard the joke 
about smoking while praying.

Two friends are walking to a religious service. The first friend 
wonders whether it would be all right to smoke while praying. 
The second friend says, “Why don’t you ask the priest?”
So the first friend goes up to the priest and asks, “Father, may I 
smoke while I pray?”
The priest replies, “Oh no, my son, you should not! That is 
disrespect to God. That is sinful and outrageous.”
He goes back to his friend and tells him what the priest advised.
His friend says, “I am not surprised. You asked the wrong ques-
tion. Let me try.” And so the second friend goes up to the priest 
and asks, “Father, may I pray while I smoke?”
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2  ◾  The Project Manager's Communication Toolkit﻿

To which the priest happily replies, “Absolutely, my son! 
Absolutely! You can always pray whenever and wherever you 
want to.”

According to Peter Drucker, the ability to communicate well is essential for success 
and is perhaps the most important of all the skills an individual should possess. Tom 
Peter says that “Communication is everyone’s panacea for everything.” A high percent-
age of the friction, frustrations, and inefficiencies in working relationships are traceable 
to poor communication. There is no denying the fact that good communication is an 
essential skill for the success of a management professional in any business, and it is 
even more important in a project environment. However, communication needs are 
very different in a project compared to any other business environment and so, apart 
from the general communication tools, it also requires the familiarity and mastery 
of a specific set of tools suited for the specific need. Projects are becoming more and 
more complex because of the changing business circumstances, such as multivendor 
organizations, matrix organizations, multicultural workforces, offshore–onsite mod-
els, global delivery models, remote locations, etc. With growing global competition, 
there is more pressure on organizations to finish projects on time and within budget. 
This leads to higher expectations from stakeholders and therefore creates more chances 
of conflicts. Thus, communication challenges are growing day by day.

Projects mostly fail because of communication breakdown. Project managers 
play the role of communication coordinator and thus they are responsible for both 
the success and failure of communication inside the project. In general, project man-
agers (PMs) spend 90 percent of their time in communication. No wonder why com-
munication skill is the single most desirable skill of a PM. PMs can face challenges 
from all quarters—high expectations from senior management, unrealistic dead-
lines, scope creep, resource competition, unknown risks, uncertain dependencies, 
insufficient team skill, lack of accountability from key team members, conflicting 
interests among stakeholders, internal politics, and weak organizational processes 
and methodologies—just to name a few. Often these challenges show up in groups 
and can drive any normal PM crazy. But the PMs can successfully handle these 
situations with the help of good communication skills. Just as soldiers must possess 
the weapons and equipment to fight under different circumstances and must master 
the art and science of those weapons, so too a project manager must be aware of the 
right kinds of tools and techniques to fight the all-important communication battle.

Let us understand some basic concepts of communication in general and how it 
is defined and conceptualized specific to projects.

Communication Concepts
Communication is as old as human beings. It is perhaps older than civilization and 
it is older than the oldest language ever existed on earth. Communication is part 
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Communication: Challenges and Opportunities  ◾  3

and parcel of every living entity’s life. We perform some kind of communication 
all the time, but yet communication skill is elusive to most people. Human beings 
invented, cultured, and nurtured so many different languages, dialects, gram-
mars, scripts, signals, mediums, channels, tools, and technologies to make com-
munication better, easier, simpler, and more convenient. Ironically, it has become 
more and more complex. In the modern world, communication, along with its 
numerous branches and subbranches, has become a vast area of research. With 
advancing technologies, changing social patterns, increasing global human interac-
tions, and rising business competition, new aspects are constantly being added to 
communication. Readers must have come across terms such as “linguistic com-
munication,” “paralinguistic communication,” “interpersonal communication,” 
“anomalous communication,” “psychic communication,” “auditory communica-
tion, verbal communication, nonverbal communication, written communication,” 
“mass communication,” “telecommunication,” etc. The list goes on and on—it is 
mind boggling.

Over time, many scholars, scientists, social scientists, and psychologists have 
attempted to define communication from different angles and different perspec-
tives. But in its simplest form it can be defined through a sender–receiver model 
(see Figure 1.1). In this model, a sender transfers a message containing information 
to a receiver. This is the activity of conveying information. More elaborately, it can 
be defined as the exchange of thoughts, messages, or information, as by speech, 
signal, writing, or behavior.

Types of Project Communications
	 1.	Interpersonal communication: This is a very important and necessary skill for 

the project manager and includes listening, self-presentation, problem solv-
ing, decision making, negotiating, and conflict management. The goals of 
interpersonal communications include:

−− Understanding the exact meaning and intent of others
−− Being understood by others

Message
Interference

Interference

Medium

Feedback

Sender Receiver

Figure 1.1  Sender–receiver model.
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4  ◾  The Project Manager's Communication Toolkit﻿

−− Gaining acceptance for yourself and your ideas
−− Producing action and change

	 2.	Communication with public and community: Includes all public relationship 
efforts necessary to encourage community involvement, enhance public 
understanding of the project, break down resistance, gain acceptance, and 
perform the role of the spokesperson for the project.

	 3.	Formal communication: This is mostly done through written communication 
and includes plans, reports, memos, letters, forms, guidelines, etc.

	 4.	Informal communication: This kind of communication is generally done 
through face-to-face or other verbal channels and is dependent on common 
interests, hobbies, kinship, social status, social background, etc.

One should not confuse communication skills with project management com-
munications. Communication skill and the art of communication are broader in 
scope than project management communications. The art of communications 
includes the following:

◾◾ Sender–receiver model.
◾◾ Choice of media: When to communicate in writing versus orally, when to 

write an informal memo versus a formal report, when to communicate face 
to face versus email. The media chosen for communication activities will 
depend on the situation.

◾◾ Writing style: Active versus passive voice, sentence structure, and word choice.
◾◾ Presentation techniques: Body language and design of visual aids.
◾◾ Meeting management techniques: Preparing an agenda and dealing with 

conflict.

Following are some key terms involved in the sender–receiver model, and their 
definition. This will help readers understand the communication model better.

◾◾ Sender: The originator of the message; the source of communication, also 
known as communicator.

◾◾ Receiver: The person for whom the message is intended.
◾◾ Message: Data that is encoded by the sender and decoded by the receiver.
◾◾ Channel: The medium by which the information is transmitted; for example, 

paper or electronic communication. There is a very nice quotation on com-
munication medium by Simone Weil that sums up the important role of 
medium in any communication. (http://www.saidwhat.co.uk/topicquote/
communication [July 10, 2008]).

“Two prisoners whose cells adjoin communicate with each other by 
knocking on the wall. The wall is the thing which separates them but is 
also their means of communication. Every separation is a link.”
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Communication: Challenges and Opportunities  ◾  5

◾◾ Encode: To translate thoughts and ideas into a language that is understood 
by others.

◾◾ Decode: To translate message back into the meaningful thoughts.
◾◾ Noise: Any interference or disturbance that confuses the message (e.g., distance).
◾◾ Communication barrier: Obstacles that impede communications (e.g., lim-

ited communication channels, distance, noise, cultural differences, organiza-
tional climate, perceptions, limited information, withholding of information, 
terminology, hidden agenda, etc.).

◾◾ Filtering: Occurs when a large portion of the message is lost between the 
sender and the receiver. It is generally caused by language problems, cultural 
differences, semantics, lack of knowledge base, etc.

The components of the sender–receiver model (Figure 1.1) must be taken into 
account when dealing with interpersonal communications during project com-
munications. There are many challenges in using these components to effectively 
communicate with project stakeholders. To ensure that messages are received and 
understood, two-way communication is necessary. The sender determines what 
information to share and with whom to share it. Next, the sender encodes the 
message before transmitting through the medium to the receiver as a signal. The 
receiver receives the message, decodes to understand its meaning, and then responds 
accordingly. Communication is successful if the decoded message is the same as the 
sender intended it. Using experience, the sender anticipates how the message will be 
decoded and encodes the message accordingly. Both the sender and receiver have a 
duty to understand and to be understood. This is accomplished through feedback and 
acknowledgment.

The PM should have an understanding of the barriers to successful communica-
tion. Examples of some common communication barriers include information over-
load, lack of subject knowledge, cultural differences, organizational environment, 
preoccupied notion, and large number of communication links. It is very important 
to understand the effect of the number of links in any communication. The follow-
ing formula is widely used to calculate the number of links in the communication:

	 Number of links = n(n − 1)/2

where n is the number of people involved in communication.
For example, if you are communicating with just one person, then the num-

ber of people involved is two. Using the above formula, the number of links in 
this case will be one only. If you are communicating with two other people, then 
the number of links will be three. If you have a total of five people involved, then 
the number of links becomes ten. Similarly, if you have ten people in the loop, 
then the number of links suddenly rises to forty-five. Therefore, if you plan to 
send a communication to ten people, then expect the message to be repeated at 
least forty-five times. The communication link grows in a nonlinear fashion as 
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6  ◾  The Project Manager's Communication Toolkit﻿

you add more participants. The repetition of the communication has a huge nega-
tive impact on the project, especially if the original message was not clear and 
to the point. Imagine the impact of any mistake in communication where many 
people are involved. So, plan all the messages properly in terms of their recipients 
and always think twice before adding extra participants to any communication.

There are three forms of communication: verbal, nonverbal, and written. 
Nonverbal communication includes gestures, vocal tones, facial expression, envi-
ronmental settings, manner of dress, and body language. In general, nonverbal 
factors have more influence on the total impact of the message than do verbal fac-
tors. According to Albert Meharabian, words account for only 7 percent, whereas 
vocal tone contributes 38 percent and facial expression contributes 55 percent in 
a face-to-face communication (http://en.wikipedia.org/wiki/Albert_Mehrabian 
[June 30, 2008]). The PM is the leader of the project, so he/she must be very care-
ful with the nonverbal form of the communication so that he/she sends out clear 
and unambiguous messages. To be effective, mean what you say and say what you 
mean. This is called walking the talk. In the context of a project, written commu-
nication includes plans, reports, guidelines, procedures, messages, presentations, 
and other forms of information distribution to the stakeholders. The corresponding 
tools form the basis of the PM’s communication. This book focuses on the PM’s 
needs of written communication and provides practical tips about various common 
or uncommon tools. On the one hand this book serves as an eye-opener to some 
useful project communication management tools, and on the other hand it also 
provides tips through real-life examples and easy-to-understand language to make 
the reading easier and understanding better. Tools in this book are categorized into 
three basic types: (1) text-based plans, reports, messages, and presentations (see 
Chapter 2); (2) charts, graphs, and diagrams (see Chapter 3); and (3) tables and 
matrices (see Chapter 4).

Communication planning and execution can be difficult, especially if you are 
new to the organization and you do not know the stakeholders and their expec-
tations well. Initial days are very critical in building relationships and rapport 
with different customers and the clients. If the expectations are not understood 
and the communication is not planned properly, then the project managers often 
struggle to communicate the project information effectively. They either send too 
many reports or produce status reports that make little sense to most of the stake-
holders. They generate too few reports and do not provide a complete and sat-
isfactory picture of the project. However, they can get better over time if they 
seriously observe the pattern, feedback, and comments from the key stakehold-
ers. Understand the risk tolerance level of the key stakeholders and the customers. 
Customers with a high risk tolerance level are easy to deal with, and they require 
less reports and updates compared to those who have medium and low levels of 
risk tolerance. People with high risk tolerance levels are more positive and are usu-
ally more optimistic. Stakeholders with a low risk tolerance level will try to avert 
any risk, will ask too many questions, will indulge in micromanagement, and then 
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you will be required to have more and frequent communication with such custom-
ers. Communication problems occur throughout the life of the project; planning 
makes life easy. These problems have a huge impact on the project. It is essential 
to plan for the communication so that communication-related problems can be 
approached proactively and the project manager is prepared for any situation. Most 
project managers either knowingly ignore or struggle in this discipline. Sometimes 
they are oblivious to this important aspect of project management. There can be 
many reasons for this, including:

	 1.	Weak organizational process often leads to this problem. People generally 
tend to follow the processes of the organization and they ignore anything that 
they are not formally required to do. So, if formal communication planning 
is not part of the organizational process, then project managers overlook this 
important aspect of their job.

	 2.	Project managers take this task for granted and do not allocate enough time 
for the task. They consider other planning tasks as more important and get 
busy with them, and later they never find time to return to this important 
task. Sometimes they ignore planning for this task due to overconfidence. 
They think that they have been dealing with most of the people and stake-
holders from the past assignments and thus they do not require mapping out 
a formal plan. But that is foolhardy and frequently leads to failure.

	 3.	Lack of training and knowledge to carry out this task properly. They lack the 
skill and experience to initiate and carry out this task. Most project manag-
ers do not understand how to proceed with communication planning and so 
they hesitate doing so.

Details of the project communication tools are provided in the following chap-
ters. Some common best practices are listed below; in general they should be per-
formed by the project managers to prevent most communication problems.

	 1.	Solicit inputs, prepare the project status report, and distribute it on a 
scheduled day and time. In general, the status report is distributed on 
either Friday or Monday. This establishes a rhythm and creates confidence 
among the stakeholders.

	 2.	Hold weekly meeting with the key stakeholders of the project. This is very 
important because many times you will observe that your effort of produc-
ing the status report goes to waste because people are not reading the report. 
You may end up sending the same information multiple times to different 
people. This situation can be avoided if everybody goes through the report 
at once and asks all the questions for you to answer once. The process will 
ensure that everyone is on the same page and you can save valuable time for 
yourself. Sometimes, an important point can go unnoticed unless you discuss 
it directly with the stakeholders.

© 2010 by Taylor and Francis Group, LLC



8  ◾  The Project Manager's Communication Toolkit﻿

	 3.	Hold a weekly project status meeting with all project team members. Also 
invite the functional managers. This is a very important tool for project com-
munication. Some team members may argue that they only speak for two 
minutes but they have to spend an entire hour in the meeting, so it is a waste 
of their time. But one should realize that the project is a coordinated effort 
and everyone should be aware of the “big picture” and what is going on in the 
project. Others’ work or a decision about others’ work may have an impact on 
that particular team member’s work; and if the status and issues are discussed 
separately, then synergy cannot be achieved. Apart from this, there can be 
so many generic communications and other project agendas to be discussed 
as a group. Team meetings enhance the sense of belonging and strengthen 
teamwork.

	 4.	Send out the meeting agenda at least a couple of hours before the meeting. 
At the same time, the gap between the agenda distribution and the meeting 
should not be more than a day.

	 5.	Send minutes of the meeting preferably the same day; if not possible, then the 
following day. A delay in sending minutes might cause a delay in the intensity 
and in the activities related to action items.

	 6.	Hold a daily checkpoint meeting when the project is in the Quality Testing 
phase. This is the point when the project is close to implementation. It is very 
important to keep track of all the defects and issues, and then follow up every 
day so that defect-fix turnaround can be quicker and the intensity can be 
maintained.

	 7.	Hold meetings twice a week with subject matter experts and team leads when 
the project is in the Analysis phase.

	 8.	Communicate project schedule to the entire team on a regular basis and 
keep reminding them of the upcoming milestones. The schedule should be 
updated at least on a weekly basis, indicating percent completion, changes in 
any dates, addition or removal of tasks, etc.

	 9.	In most cases, you may not own the project human resources. In matrix 
organizations, the human resources report to their functional managers and 
so you may not have any direct reports. When a resource issue arises, try to 
work with the respective functional manager and always keep the manager in 
the loop for major decisions impacting their resources. If the deliverables are 
not completed on time or if you have behavioral issues with any resource or 
any other resource conflict, resolve these issues with the help of the resource 
manager. It is your duty to raise the issue in a timely manner so that the 
resource manager can take corrective action.

Before understanding the project communication tools, let us understand a cou-
ple of basic project management terms that are used quite often in this book. There 
are five project management process groups and nine project management knowl-
edge areas. These process groups are initiating, planning, executing, monitoring 
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and control, and closing. Process groups are different from process phases, so one 
should not consider them the same. The number of phases depends on the orga-
nization’s project management process, which can vary. However, there are always 
five process groups, which occur multiple times in a project. All five process groups 
take place at least once in every phase of the project. The nine knowledge areas 
include:

	 1.	Project integration management
	 2.	Project scope management
	 3.	Project time management
	 4.	Project cost management
	 5.	Project quality management
	 6.	Project human resource management
	 7.	Project communications management
	 8.	Project risk management
	 9.	Project procurement management

Knowledge areas are nothing but specialized disciplines within the project manage-
ment domain. Every knowledge area has separate processes, inputs, tools and tech-
niques, and outputs. All five project management processes are performed within 
every knowledge area.
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Chapter 2

Text-Based Plans, 
Reports, Messages, 
and Presentations

Project managers use text-based communication tools most of the time. Text is 
best suited for providing background information, narrating stories, explaining 
processes, providing step-by-step procedures for tasks, writing memos, and com-
piling reports. Tables, graphs, and/or diagrams are often included as a supplement 
or attachment to reports, plans, memos, and presentations. This chapter lists and 
explains a variety of tools owned by project managers. They are discussed from the 
point of view of their contents, their relationship with each other, and the purpose 
they serve for the project. Sometimes people cannot distinguish or differentiate 
among the various tools and they often become confused about the document/tool 
by looking at the contents of these documents, such as the project management 
plan, project charter, Statement of Work (SOW), and project initiation document, 
and they assume that these documents are one and the same. However, there are 
big differences among these tools. This chapter explains those differences and also 
gives an idea about the timing when they are prepared and updated within a proj-
ect life cycle. Most organizations have templates for these plans, reports, and other 
types of documents. Project managers need to use those templates and, if required, 
can make suitable modifications to meet the needs and expectations of the project 
and the stakeholders. Some tools provide an opportunity for a freestyle writing. 
Emails and presentations, most often, do not have any templates, so project man-
agers are free to format them the way they want. Emails are the lifeline of business 
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communication these days, so one must be aware of email etiquette and practice it 
appropriately to become a more effective communicator and a better professional.

Project Charter
The Project Management Institute (PMI) defines a project charter as a document 
that formally authorizes a project. It is also referred to as the project definition report, 
project definition document, and terms of reference. The charter authorizes the project 
manager to apply organizational resources to project activities. A project initiator, 
sponsor, or business owner, external to the project organization, generally issues the 
project charter. The sponsor or owner is usually part of the senior management. 
The intent of a project charter is to give notice of the new project and new proj-
ect manager, and to demonstrate upper management support for the project and 
the project manager. The project charter primarily documents the business needs, 
project justification, customer requirements, and new products and services that 
are intended to satisfy customer requirements. Many organizations—and some-
times small projects—do not have a formal charter document. The scope statement 
often satisfies the need for a charter with emails/memos declaring approval and PM 
authority. A project scope document, if one exists, is usually attached to the project 
charter. The project charter, either directly or by reference to other documents (such 
as RFP, SOW, contract document), should address the following information:

	 1.	Project name and project number.
	 2.	Name of the project sponsor, who prepared the charter, and the date when it 

was last updated.
	 3.	Name of the project manager, responsibilities and authority: Depending on 

the structure of the organization, the responsibility and authority of the proj-
ect manager may vary.

	 4.	Business needs, high-level project description, or product requirements that 
the project is being undertaken to address.

	 5.	Project purpose. This section answers the question: Why does the project 
exist? The organization’s business need can be based on market demand, tech-
nological advance, customer request, legal requirement, and/or a social need. 
Define the objectives of the project as they relate to the goals and objectives 
of the organization. Identify the organization’s strategic goals that this proj-
ect will support; and for each goal, identify the project objectives. Figure 2.1 
shows this mapping. The project plan to be developed later will have a project 
performance measurement plan to measure the performance against each of 
these goals and objectives.

	 6.	Customer requirements: These are the requirements that satisfy customer, 
sponsor, and other stakeholder needs, wants, and expectations. This section 
should clearly state, on a high level, what is inside and what is outside the 
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scope of the project. It sets the limits or boundaries of the project. A good 
scope definition avoids scope creep in the later stages. It is also important to 
establish the difference between the necessary components and deliverables 
and those that are desirable but not absolutely necessary. Defining needs and 
wants is an excellent way to define the scope of a project and to set the param-
eters for project planning. It can be a catalyst for discussion about what is 
really needed from the project, and it can force realistic decisions about what 
can and cannot be done.

	 7.	Milestone schedule: At this point, only the major milestones are available; the 
project team should elaborate the detail. Sometimes, the project charter may 
just have start and end dates.

	 8.	Budget summary: At this point, you will only have the overall budget for the 
project. Later on, during the project planning phase, you can elaborate the 
budget for every phase and also at the task level.

	 9.	Stakeholders information: Record all stakeholders, and their organization, 
involved in the project and impacted by the project. Identify the roles of these 
organizations and stakeholders and in what capacity they will participate in 
the project. The project charter should identify the organization of the project 
steering committee, the change control board, etc.

	 10.	Functional organizations involved: This gives the project manager and other 
stakeholders the idea of the functional units responsible for carrying out the 
project work. Some organizations may not perform the work directly but may 
participate in the project for some other function, such as product testing, 
verification, helping with logistical support, etc.

	 11.	Assumptions: The charter documents the assumptions related to the organi-
zational and external environments. Validate these assumptions as the project 
progresses, because these assumptions are potential risks to the project. Scope, 
quality, schedule, budget, and sometimes the viability of the project depend on 
the assumptions. The project may be impacted if any assumption goes wrong. 
This may necessitate a change request in case the scope, cost, and/or schedule 
is impacted directly or indirectly by the failure of one or more assumptions.

Organizations Strategic Goals Project Objectives

Figure 2.1  Strategic goals and project objectives.
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	 12.	Constraints: Provide the basic outline of known time, cost, scope, quality, 
security, safety, and other constraints. Also document how flexible the scope, 
schedule, cost, security, and quality are.

As is evident, this document is created before the project begins but is not a static 
document, although it may appear as such. In a multiphase project, the outcome 
of a phase gets validated against the decisions made in the original charter, and the 
next phase of the project gets authorized and the charter is updated, if required. The 
PM can actively participate in the preparation of the charter or provide support and 
information to the sponsor or owner who prepared the document.

The project charter is the first official document of the project because it autho-
rizes the project and sets the project in motion. This is neither a scope document 
nor a project management plan. The charter provides a definition of almost all 
aspects of the project on a very high level. It is kind of a project summary, which 
is ideal for presentation to upper management, customers, and other stakehold-
ers. The document describes what is to be done, not how it is to be done. The 
entire contents are at the summary level. Project managers take this information, 
further elaborate some information themselves, and obtain further elaboration 
from the project team members. For example, the PM is responsible for taking 
the charter as input and preparing the detailed project plan, project schedule, 
project budget details, project organization chart, etc. At the same time, other 
functional leads will be responsible for detailing the scope, architecture, design 
solutions, test plan, etc. Based on input from the charter, the PM understands 
the functional organizations involved in the project, interacts with the leads of 
these organizations, and understands who will represent these organizations on 
the project. It is advisable to set up meetings with the project sponsor and the 
business owner, and invite the leads to understand the project. This can be done 
through multiple sessions based on the complexity and size of the project and 
also on the familiarity of the PM and the team leads with the business function. 
Scope, assumptions, constraints, and other information are understood and vali-
dated in these meetings. If needed, the project charter can be revised and updated 
following these transition and review sessions. During the initial days, the PM 
and team members refer to the project charter as the main guiding document. 
The project team should first concentrate on understanding the project by going 
through the project charter and reviewing it critically. Sometimes people may get 
so enthusiastic that they jump in to discuss the solution. This should be avoided. 
At this time, project team members should focus on understanding the project 
and its different aspects to figure out what the needs, wants, and expectations of 
the customer and the sponsor are. The PM is responsible for keeping the team 
focused on the job. So, this is a very important document for the project team in 
the beginning. If the customer or the sponsor has not put enough time and effort 
into documenting the project charter, then the project team may have to spend a 
significant amount of time figuring out the details. This might pose a risk to the 
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project; so be cognizant of this risk and discuss it with the sponsor in an effort to 
detail the information appropriately to facilitate an easy and correct understand-
ing of the project.

Statement of Work
The PMI defines a Statement of Work (SOW) as a narrative description of products 
or services to be supplied by the project. For internal projects, the project initiator 
or sponsor provides the SOW based on business needs, product, or service require-
ments. For external projects, the SOW can be received from the customer as part 
of a bid document—for example, RFQ (Request for Quotation), RFP (Request 
for Proposal), Request for Information—or as part of a contract. An organization 
desiring to have the work done (i.e., the prospective customer) produces an SOW 
as part of an RFP. Vendors or services companies (prospective contractors) respond 
with Proposals. The SOW specifies requirements at a very high level. Detailed 
requirements and pricing are usually specified at a later stage.

Contents that are typically addressed by an SOW are as follows:

	 1.	Purpose Statement: This section answers the question of why the project is 
being done. It also relates the organization’s business need that prompted the 
initiation of the project. The organization’s business need can be based on 
needed training, market demand, technological advance, legal requirement, 
or governmental standard.

	 2.	Scope of Work: This section describes the work to be done, specifies the hard-
ware and software involved, as well as the exact nature of the work to be 
done.

	 3.	Location of Work: This section documents where the work will be performed. 
It also specifies the location of hardware and software and where people will 
meet to perform the work.

	 4.	Timelines: This section specifies the allowable time for projects, such as start 
and finish times, number of hours that can be billed per week or month, 
where work is to be performed, and anything else that relates to scheduling.

	 5.	Deliverables Schedule: This section lists the specific deliverables, describing 
what is due and when it is due.

	 6.	Applicable Standards: This section describes any industry-specific standards 
that must be adhered to in fulfilling the contract.

	 7.	Acceptance Criteria: This section specifies how the buyer or receiver of goods 
and services will determine if the product or service is acceptable, and what 
criteria will be used to state that the work is acceptable. These provide input 
into the critical success factors for the project and help in setting up quality 
goals. Project scheduling details and costing details will take input from this 
information.
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	 8.	Assumptions and Risks: This section details all the assumptions that the orga-
nization is making for different components of the project. Information on 
known risk should also be documented in the SOW.

	 9.	Constraints: This section documents all the constraints related to schedule, 
cost, scope, quality, security, etc. It should also document how the deviation 
should be handled. This may be related to the acceptance criteria.

	 10.	Special Requirements: This section specifies any special hardware or software, 
specialized workforce requirements, such as degrees or certifications for per-
sonnel, travel requirements, and anything else not covered in the contract 
specifics.

The SOW can be very lengthy and may include other information such as con-
tract terms and conditions, pricing details, warranty coverage, technical require-
ments, list of deliverables, milestones, change control processes, etc. The above 
description of the SOW may give an impression that it is not prepared by the PM. 
This is partially true; in many cases, the PM will end up creating the SOW or 
assisting in developing this document, particularly if the project requires services 
from a vendor or contractor. The SOW is sometimes also called the project proposal 
document. When project proposals are required, it is often the business group that 
owns the project and creates the proposal document. Sometimes the PM is not 
assigned to the project because this document may be required too early in the life 
of the project. Often, the proposal may not even materialize in a project, so it would 
be premature to assign a PM. Typically, it also depends on the process of the orga-
nization. Depending on the company and the legal complications of the proposal, 
a legal team and upper management take part in the documentation of the SOW. 
The procurement department or the vendor management department may actively 
participate in the SOW preparation process. Note that the SOW is a one-time 
document and once signed off, it should not be changed.

Sufficient planning and effort should go into the preparation of the SOW 
document because it is a tool for communication with the outside organization 
and usually becomes part of the contract. If the information is not complete 
and clear, then it can become a major source of conflict and friction, perhaps 
leading to legal ramifications. Ensure that all the parties understand the SOW 
word for word and, if needed, perform multiple rounds of revisions before lock-
ing in the document for the project proposal to be signed and the work to 
commence. Upper management, project sponsor, project manager, team mem-
bers, contractors, and subcontractors should critically review and re-review the 
document. It is crucial to add all known issues in the document to ensure that 
the bidding companies do not miss anything while responding to the proposal. 
It would be unfair to any bidding company to leave out known issues and 
concerns that might affect their delivery of work. One should understand that 
the failure of the vendor is the failure of the project that ultimately affects the 
organization that wants the work to get done. Missing information is fuel for 

© 2010 by Taylor and Francis Group, LLC



Text-Based Plans, Reports, Messages, and Presentations  ◾  17

friction and conflicts if not handled properly. This may lead to multiple and 
costly change requests.

The SOW is used to communicate the work of the project to an outside organi-
zation for bidding purposes; it is rarely used for internal projects. The SOW is used 
as a guide throughout the life cycle of the project to facilitate further planning, 
execution, monitoring, and control, including the management of the contract. 
The PM of the performing organization prepares the project management plan 
based on this document. Because the SOW provides information on the scope of 
the project, it is therefore used to allow companies to bid on work, assist in the 
documentation of the terms and conditions of the contract, and help in responding 
to bidding questions. Almost all project decisions, including those related to scope, 
cost, schedule, quality, security, resource, safety, environment, etc., can be taken 
based on this document.

Project Initiation Document
“A good start is half the job done.” The way a project starts sets the tone for the rest 
of the life of the project. So it is imperative to start the project the right way so that it 
creates good momentum that continues throughout the duration of the project. The 
project initiation document (PID) helps in achieving this goal. The PM assigned in 
the beginning of the project should assume the responsibility for creating a detailed 
PID. The business owner should ensure that this is done properly and on time, and 
should also review and approve the document. This document should be signed off 
by the project governance board before the project actually starts. The PID should 
be distributed to the core project team (remember that the project will have only 
the core team in the beginning) and other stakeholders. The precise composition of 
the PID will be influenced by such considerations as management attitudes and the 
perceived complexity of the project. A PID usually contains the following:

	 1.	Business case: Details the justification for undertaking and for continuing 
the project. This includes the financial and other benefits that the project is 
expected to deliver. This can be copied directly from the project charter.

	 2.	Scope of the project: This is mentioned at a high level because the detail scope 
is not yet available. The project team needs to elaborate the detailed scope. 
Again, this can be copied from the project charter.

	 3.	Project organization: Once the PM is assigned, it is his/her job to meet with the 
functional heads, and present them with the human resource requirements at 
different stages of the project. Resource names for the entire team may not be 
available in the beginning, but the names of leads should be available. The PM 
should prepare the organization chart based on these details. Team leads get to 
know whom they are working with and then it sets the ball rolling from there.
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	 4.	Customer and vendor organization: It is important for the project team to 
understand what the organization structures of the customer and the vendor 
are. This will help in setting up communication channels.

	 5.	Cost, schedule, and other constraints: The cost, schedule, and constraints within 
which the project is required to operate and against which its performance 
will be evaluated. It is very important that the project team leads and func-
tional managers understand these constraints so they work accordingly. At 
the same time, the PM can obtain invaluable suggestions from the team to 
work through the obstacles and constraints.

	 6.	Boundary of the project: The boundary of the project makes it clear how related 
projects interact, and where the output from one project forms the input to 
another project, or related area of work. It is very important to understand 
project boundaries in the beginning.

	 7.	High-level project plan: Consists of Configuration Management Plan, 
Resource Plan, Quality Plan, Technical Plan, Communication Plan, etc. The 
PM may still be working on the project management plan and its various 
components, but he/she can come up with at least some high-level plan for 
the team to understand how they need to work in the project. The PM may 
get a lot of assistance from the PMO support staff for coming up with these 
documents.

	 8.	A framework of process to manage and control the project: Information from his-
torical projects provides a lot of input for this part. The deed for special pro-
cesses can be mentioned here and can be discussed in initial team meetings.

The PM should exhibit a lot of confidence and enthusiasm in understanding 
the project, setting up processes, and facilitating meetings with outside organiza-
tions for the team members. The core team should initially meet at least two times 
a week, and discuss various aspects of the project, requirement understandings, 
architecture, testing strategies, lessons learned from similar past projects, assump-
tions, constraints, risks and issues, etc. Prepare a task list, also called an action item 
list, for the initial few weeks of the project. Action items from previous meetings 
can be discussed first and a new set of action items can be created and assigned to 
their rightful owners.

One might become confused with regard to a project charter, SOW, project 
proposal, contract, project plan, and PID documents because their contents are 
similar in many ways. However, they serve different purposes inside the project and 
thus should not be considered one and the same. A close look at the discussion of 
these documents reveals this fact. The project charter and SOW (in most cases) may 
not be owned by a PM in the beginning. The PM updates the project charter later 
as and when required. Similarly, later he might update the original SOW in case 
that is required. Sometimes a PM may create contract SOW if a vendor is engaged 
to finish some tasks or a subproject. Every organization will not have all of these 
documents as part of their process. Some organizations may just create an SOW 
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and project charter; some just create a charter. The SOW and project proposal 
are the same. The project charter and SOW describe what the work is; the project 
management plan describes how the work will be done; and the project initiation 
document is meant only for the project team members and the project performing 
organization and tells them what the work entails and briefly describes how the work 
is intended to get done.

Project Kickoff Meeting Agenda
The SOW, the project charter, the PID; what’s next? The core team is assigned 
and some or all of the core team members, including the PM, have already started 
working on the project, but the opening bell has not yet rung. A kickoff meeting 
is akin to formally announcing to the project team members and key stakeholders 
that the project is starting. This does not happen on the first day or during the first 
hour of the start of the project. In fact, the PM needs to do a lot of preparation 
before conducting this meeting. This is because of the criticality and importance of 
this meeting. So much has been mentioned about the importance of a good start. 
It is applicable everywhere, in every campaign, and in every project. A good start 
to anything serves as a morale booster. It is probably the first time the project team 
comes together, so the PM should take this as an opportunity to energize the group 
to achieve the common goal. This meeting creates an atmosphere of togetherness 
and cohesiveness, and establishes a bond. For any meeting to be successful, it needs 
a clear-cut direction; a good agenda helps achieve that. One can include the follow-
ing in the agenda for this meeting:

	 1.	Project number/name.
	 2.	Project manager: In case of more than one project manager, list all the names 

and indicate who the lead is. If the area of responsibility is decided, then also 
list that.

	 3.	Meeting date/time.
	 4.	Meeting location/conference details: It is a good idea to have Web conferenc-

ing because participants may be located remotely or may attend from their 
office.

	 5.	Participants: Include project core team, steering committee members, cus-
tomers, vendors, and members of other impacted organizations. This is the 
first opportunity for the project team to meet with all key stakeholders in one 
meeting. Some team members may not have the opportunity to meet with 
the senior executives during the course of the project.

	 6.	Project organization, customer organization, project governance structure 
and introduction of participants describing their roles and location. All team 
members may not be located in one place.
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	 7.	Project description: Try to draw a simple, high-level picture of what the proj-
ect is going to achieve. This picture should have input, what the project is 
doing, and output. Draw “before” and “after” pictures to show how the end 
state will be once the project achieves its objective. This exercise will bring 
everyone to the same page and often people ask wonderful questions that help 
in planning, preparing risk register, etc.

	 8.	In-scope and out-of-scope items.
	 9.	Assumptions and constraints: By now the assumptions and constraints may have 

more details compared to the original project charter. Mention project budget. 
Apart from these, also list all the known risks and corresponding action plans.

	 10.	Deliverables: Mention the major deliverables with which the customers 
are concerned. Mention and discuss the names of the owner, reviewer, and 
approver for each of the deliverables. Most of the deliverables will be owned 
by the project team or the project organization but the customer may also 
own a few important deliverables, such as detailed acceptance criteria docu-
ment, test data, specimen against which the product will be tested, etc.

	 11.	Milestones: Provide a tentative timeline for major milestones and deliverables. 
It is important to stress that timelines are tentative and based on an order-of-
magnitude (OOM) estimate; also mention at what stage the timelines will be 
finalized. This expectation setting goes a long way toward avoiding cost- and 
timeline-related conflicts at a later stage.

	 12.	Key success factors: Mention all the key success factors as listed in the proj-
ect charter and the SOW. Key success factors are related to the acceptance 
criteria.

	 13.	Information about project website or project library: Everyone should be 
aware of the place where final and interim project deliverables are stored and 
archived. Some people may need to request access to the project library.

	 14.	Introduction to project management plan: Discuss the project management 
plan at a high level and ask the participants to go through the details and 
return with questions. This needs to be formally signed off. In case the project 
plan is not ready, this serves as a “heads-up.”

	 15.	Communication plan: It is very important to discuss this separately even 
though it is part of the project plan. Primarily, discuss the types of meet-
ings to be held and the types of reports to be generated and their frequency. 
Stakeholders can suggest if they would like to change anything with regard 
to their communication needs.

	 16.	Questions and answers: As a good practice, allow questions as you go through 
the topics on the agenda, but allot some time at the end of the meeting to 
cover most of the questions. This meeting provides an opportunity for the 
team members to hear directly from the customer, and vice versa. In general, 
the kickoff meeting should be kept to a minimum of one hour; but based on 
the scale and complexity of the project, it can be scheduled for an hour and 
a half or two hours.
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Try to keep this meeting as light as possible. The project kickoff meeting gener-
ates a great deal of positive energy for the team members and the customers attend-
ing the meeting. As discussed earlier, for some team members, it may be the only 
opportunity to meet and hear upper management, customers, and/or the members 
of other organizations. So, the meeting has a lasting impact on the team members. 
This is the time for you to make an impression on the team members and the cus-
tomers. So prepare and handle the meeting well to give a kick-start to your project. 
The team members should get a feeling that they have come together to work for 
a common and valuable cause. Make sure that all key participants from all the 
organizations participate in the meeting; otherwise, the purpose of the meeting is 
defeated. Reach out to people offline for gathering information in order to prepare 
for the meeting. Talk to individuals days before the meeting and if someone does 
not feel the meeting is necessary, then convince the person to attend. Understand 
the expectations of upper management and the customers well in advance; this will 
help in documenting and preparing for this meeting. Similarly, talk to the team 
members well in advance and make them understand the purpose of this meet-
ing. Ask their expectations and if they hesitate to ask some question, then you can 
document the specifics and ask for them in the meeting. At the same time, some 
disgruntled employee may take out his/her frustrations in the meeting, so make 
sure you talk to that employee beforehand and explain to the purpose of the meet-
ing. However, if such a thing happens, you can handle the situation by stopping the 
person politely and offering to take the matter offline.

Project Management Plan
The project management plan, sometimes simply called a project plan, is the most 
important document a project manager owns. The PMI defines project plan as a 
formal, approved document that defines how the project is executed, monitored, and 
controlled. The primary use of the project plan is to document planning assump-
tions and decisions, facilitate communication among stakeholders, and document 
approved scope, cost, and schedule baselines. A project plan may be summary or 
detailed. The PM creates the project management plan based on inputs from the 
project team and key stakeholders, so it should be agreed upon and approved by the 
project team and key stakeholders.

Sometimes, people use the term “project plan” to describe the project schedule, 
Gantt chart, or other document that shows project activities along a timeline. This 
is incorrect. The project schedule is not the project plan. These types of documents 
are more accurately described as project schedules and are only one component of 
a project plan. The PM should be careful to make a distinction between the two 
when discussing any of these documents with the team, management, or custom-
ers because people often reference them incorrectly. MS Project and some other 
scheduling tools have features beyond project schedule management; one can track 
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cost and create many kinds of reports out of the MS Project. So, people invariably 
refer to MS Project as the project plan, which is misleading. Make sure that people 
are talking about the same thing in the discussions. The purpose of the project 
management plan is to compile a series of management plans to guide the project 
manager, team members, and customers through the management and controlling 
of the project.

A project plan typically covers plans for scope management, schedule manage-
ment, cost management, quality management, resource management for resources 
such as people, tools, and materials, communications management, project change 
management, risk management, procurement management, etc. It covers all the 
nine knowledge areas of project management. These plans can be part of a single 
document, or the project plan can have references and links to these separate plan 
documents. This is the reason it is also called an integrated project plan. If the con-
tents are documented in separate documents, then care should be taken to avoid 
duplication of any content or process. Duplication will cause difficulty in maintain-
ing the plan and this may lead to confusion. Content and format may vary a little 
bit from one organization to other. Some organizations create a Web-based project 
plan instead of a single document or a series of interlinked documents. These Web 
applications provide links or menus to different sections of the project plan. If you 
need to add or update the risk section, then you just need to update that section of 
the Web page. And when you save the document/Web page, you will be prompted 
to also update the revision history of the project plan, including the version num-
ber, so that a log is created along with a version number. The website is designed 
in such a way that any time a new version is created, an automatic email goes out 
to all the important stakeholders, including team members, informing them about 
the changes made to the plan. This automation makes the life of a project manager 
easy and prevents the communication breakdown as human intervention is avoided 
by automatic email generation. Updates to certain sections of the project might lead 
to the trigger of an email requesting approval of the project plan. This email can 
go to designated authorities who need to access the website and approve the plan 
in order to make the revision official. Web administrators are assigned to manage 
the configuration control part of the website in a way that only the project man-
ager, assistant/deputy project manager, and the administrative support of the PM 
are given the edit rights to the project plan. Others just have the read access. The 
project plan document can be downloaded into a Word document for easy review 
and storage of physical copies.

One of the valuable aspects of the project management plan is the inclusion of 
project strategies. These strategies are the information concerning the following:

	 1.	Purpose, scope (in scope and out of scope), and objectives: This information can 
be captured from the project charter and SOW at the beginning of the proj-
ect. Later on, when the scope is detailed, this can be referenced to the scope 
document.
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	 2.	Assumptions and constraints: Assumptions are the factors that are considered 
true, certain, or real for the planning purposes. The assumptions may also be 
recorded as risks because in case the assumptions turn out to be incorect, they 
impact the project positively or negatively. Constraints are the factors that 
limit the abilities of the project team, such as a hard end date for the project, 
unskilled human resources, limited budget, stringent quality standards, etc.

	 3.	Dependencies: The PM should properly record all the dependencies for the 
project or any part of the project.

	 4.	Team organization: Project organization should be prepared in the beginning 
and then updated regularly whenever there is any change in the organization.

	 5.	Roles and responsibilities: The PM should explicitly record the roles and respon-
sibilities for carrying out the work of the project. This will initiate the need 
for skill sets required for the project work.

	 6.	Key contacts: In general, for big projects a project team roster is prepared that 
details the names of all team members, customers, and other stakeholders, 
their contact numbers, email addresses, location, etc.

	 7.	Project management and control structure, including project governance: The use 
of organizational charts or diagrams is recommended to depict the project 
team’s interaction with external entities. This also provides information about 
the escalation process.

	 8.	Project tailoring approach: Not all standard organizational processes apply to 
every single project. Sometimes, depending on the need of the project, the 
process must be tailored either to add extra processes or to drop some pro-
cesses fully or partially. The process tailoring needs should be documented 
and approved for the project.

	 9.	List of deliverables, owners, and signoff authorities: This is explained in more 
detail later in this book.

	 10.	Estimation rationale: Document the tools, methods, assumptions, and pro-
cesses involved in the estimation process for the deliverables of the project. 
The PM can avoid a lot of conflits by documenting and communicating the 
estimation rationale to all key project stakeholders. Schedule and cost are the 
main areas of conflict.

	 11.	Success criteria for the project: Obtain and list all the critical success factors 
(CSFs) for the project. These are the parameters on which the success of the 
project will be measured. Some example CSFs are that the project must fin-
ish by 12/31/2009, final products must pass the quality standards set by the 
customer, budget should not deviate more than 15 percent at any milestone 
of the project, etc. This is also called acceptance criteria.

Contrary to common belief, planning does not always finish before execution 
starts. In fact, planning continues throughout the project to account for the new 
risks and issues, changes to originally documented assumptions, and to respond to 
any other unplanned situations. In general, projects exercise rolling wave planning 
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and progressive elaboration. Rolling wave planning is the process of planning for a 
project in waves as the project unfolds. Progressive elaboration means that over time, 
the work packages are elaborated in greater detail. In this approach, immediate 
future tasks/phases are planned in detail and the remaining future tasks/phases are 
planned on a high level. So, the project plan is a living document; and as the project 
evolves, the project plan must be updated continuously. However, every change in 
the project plan or any supporting plan should be version controlled and should be 
reviewed and approved by the project team and key stakeholders.

The project plan is vital for any project, irrespective of the size, type, and/or 
industry. This guides the team through various situations. When a management 
situation arises, the project plan describes in detail the process that will be used to 
handle the situation. The PM is the owner of the project plan, but team members 
and other stakeholders contribute to it. So, make sure that as a project manager, you 
have the buy-in from all the stakeholders; otherwise it might lead to chaos, conflict, 
and confusion. Some parts or sections of the plan can be delegated, but ensure that 
you review those parts and understand them fully as you, the PM, are the owner 
of this deliverable. For example, you can delegate the Quality Management section 
to the QA (Quality Assurance) lead of the organization. As mentioned, the PM is 
responsible for creating and maintaining the project management plan through-
out the life of the project. Project managers also become one of the main users of 
the document and they rely on it quite heavily to help them manage the project. 
Customers and team members will use the project plan, but mainly as a guide to 
understand how a process should work. The artifact guides anyone related to the 
project to understand how the processes and procedures are executed in each of 
the nine knowledge areas of the project, such as schedule management, cost man-
agement, human resource management, quality management, risk management, 
change management, etc.

Scope Management Plan
Scope is one of the three main pillars of the project. But how is the scope defined? 
Is it a description of the final product and how the final products and services 
of the project appear to be? The answer is NO. This is the myopic view of the 
scope. Scope has two parts: product scope and project scope. Product scope is 
obvious to everyone; it is defined as the features, properties, and characteristics 
of the final product and service that the project produces. Project scope, the 
other hand, refers to the work that needs to be performed in the project to deliver 
the product, services, and final result. This includes the project management 
plan, specification document, WBS, schedule, design document, quality testing 
results, various kinds of project reports as required by the stakeholders, etc.

The scope management plan describes the process and procedure to define, doc-
ument, verify, manage, and control the scope of the project. This plan should explain 
in detail how the scope of the project can be defined, roles and responsibilities, 
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process of scope verification, and how the scope will be managed, including the 
document control process and the change control process. Scope control is very 
important and a loose process may derail the project beyond repair. So, the plan 
should illustrate the scope change control process, explaining how the change can 
be controlled, identified, requested, reviewed, and approved/rejected, and finally 
how it can become a part of the scope of the project. Because scope definition 
takes place early in the project, the PM must ensure that the scope management 
plan is ready as soon as possible and then it is communicated properly to the team 
members and the customers. This will prevent surprises as well as the concerns that 
the stakeholders may have later on. In general, the project scope management plan 
should contain the following:

	 1.	Project overview: This comes from the project overview as documented in the 
project charter or the preliminary project scope document.

	 2.	Project objectives: Objectives can also be obtained from the project charter or 
from the preliminary project scope document.

	 3.	Scope planning: This section defines the process to prepare a detailed project 
scope based on the preliminary project scope document.

	 4.	Work breakdown structure (WBS): Describe in detail how the project team 
can create, maintain, and control the work breakdown structure for the proj-
ect. WBS is explained in great detail in the next chapter.

	 5.	Scope verification and approval: Specify the process for the review, verification, 
and approval of the scope artifacts. Different deliverables can have different 
review and approval processes. For example, if the architectural design of 
the product is complex, then the design document may be group reviewed 
instead of the general practice of peer review. The RACI matrix as defined 
later in this book may come in handy for this purpose. The scope verification 
and approval process from the customer side may take longer than expected 
and can result in the delay of subsequent tasks and an impact on project 
schedule. To avoid this situation, establish a time frame, in terms of duration, 
in consultation with the customer and other stakeholders by making them 
cognizant of the consequences. The commitment will save a lot of time for 
the PM in terms of follow-ups and issue resolution.

	 6.	Scope control: This process is linked to the change management process of 
the project. Identify the roles and responsibilities and describe a process for 
change identification, change request documentation, change request sub-
mission, change review, and approval for the scope of the project. Specify 
the timelines within which the Change Control Board should respond to the 
request.

The scope management plan includes the tools and techniques used by the proj-
ect team to follow the above processes. Example of tools and techniques for the 
scope management process include product analysis, templates, forms, guidelines, 
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standards, alternative identification, analysis tools, configuration management sys-
tem (such as Visual Source Safe and other document control tools), etc. The tools 
required for various activities of scope management should be documented in the 
plan corresponding to the respective activity.

Schedule Management Plan
Schedule management falls under the time management knowledge area of project 
management. Scope, schedule, and cost are called the triple constraints of the project. 
So, time management is one of the main areas with which a project manager should 
be very well versed. The schedule is responsible for most of the conflicts on any proj-
ect, so time management should be one of the top priorities for a PM. The schedule 
management plan is part of the project management plan. The project schedule is a 
deliverable owned by the PM and is different from the schedule management plan 
and the project management plan. The project schedule is not a project plan.

The schedule management plan describes in detail how the schedule will be 
developed, updated, controlled, and managed. The schedule management plan 
is not the schedule in itself; rather it is the documentation of the processes and 
procedures to carry out the schedule management activities. It serves as a guideline 
for the project manager, project team, and the customers, and defines tools and 
techniques for development of the schedule, frequency of update, schedule report-
ing process, how the change in the originally established schedule will be man-
aged and controlled, roles and responsibilities, etc. Change to the baseline schedule 
is part of the change control process. In general, the schedule management plan 
should contain details regarding the following:

	 1.	Tasks and activities: Explain how the activities and tasks will be identified to pro-
duce different project deliverables. The project work breakdown structure (WBS) 
is generally used to identify the tasks and activities along with their dependencies 
for scheduling purposes. The project schedule from a similar past project can be 
used to identify all the tasks required for incorporation into the project schedule.

	 2.	Estimation: Once all the tasks are identified and their dependencies estab-
lished, then the PM would need estimates from the project team, for all the 
tasks, to develop the schedule. Estimation is done for the effort required to 
carry out various tasks, which is also an input for cost estimation. Depending 
on the dependencies and the number of resources available for various tasks, 
one arrives at the duration. The PM can allocate some buffer for the duration 
based on the past experience. Other considerations for the duration are the 
dependencies and hard deadlines. If you have a hard deadline for the project, 
then divide the respective activity efforts by the allocated duration; this will 
give you the number of resources required to carry out the task within the 
given duration. Sometimes it may not be possible and efficient to engage so 
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many resources on a given task as the above calculation suggests. You might 
often hear people saying, “Nine moms cannot produce a child in one month.” 
So, in such cases, look for the work-around to finish the task in the required 
duration. At the same time document this as a risk and discuss with upper 
management and the customers.

	 3.	Schedule development: The schedule management plan should define the 
tools, roles and responsibilities, and the process for schedule development, 
as well as subsequent updates to the schedule. Standard tools available in the 
marketplace (e.g., MS Project, Planview, etc.) perform this job once the task 
details, resource details, effort/duration, and dependencies are input into the 
tool. MS Project is the most common tool used industrywide.

	 4.	Schedule control: Changes are inevitable in projects, and no matter how much 
attention you pay, schedule changes might be necessary in the project owing 
to multiple reasons. This section of the plan defines the process to initiate and 
execute the change control related to schedule. This is linked to the change 
management plan of the project.

	 5.	Reporting: Identify and describe the details regarding how and when the proj-
ect schedule information will be reported to team members, senior manage-
ment, and the customers.

In general, organizations have a standard template for scheduling, which mostly 
serves both as a WBS and a schedule template. There are many scheduling tools 
available in the marketplace that make the job of a project manager easy. For exam-
ple, MS Project has features that draw network diagrams, calculate critical paths of 
the project, draw Gantt charts, provide information about resource usage (so that 
you can do the resource leveling), etc. Apart from this, you can mark a particular 
task as a milestone task, assign predecessors and successors, baseline project tasks, 
and produce various kinds of reports, etc.

Initially, when a project starts, the PMs do not have a lot of detailed informa-
tion, so they cannot prepare the detailed schedule. Senior management, custom-
ers, and the project team should not expect a detailed schedule at this point. At 
this time, the project may have a milestone schedule, showing the start and end 
dates of summary or the major milestone tasks. These milestone dates will be the 
tentative dates based on the ballpark estimate (OOM estimate) available in the 
beginning of the project. Sometimes the end date can be a fixed date because 
of regulatory requirements, product launch date, or some other constraints (e.g., 
Y2K). Once the requirements analysis is complete and the project team under-
stands the project scope well, then the team can be asked to provide effort estimates 
broken down for major activities, resource availabilities, resource constraints, and 
assumptions made during the estimation. Based on these inputs and considering 
other constraints, the PM should come up with a detailed schedule for the proj-
ect. The timelines should be discussed with team members, scheduling conflicts 
should be resolved, and finally when the team approves of the schedule, it should 
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be baselined and communicated and discussed with senior management and the 
customer. Note that cost estimates and schedule estimates go hand in hand. At 
this point in time, the schedule and budget are locked down with a high degree of 
confidence. If the originally established project end date remains the same, then 
the PM need not do anything even if the interim milestone dates differ. If the final 
date is beyond the originally expected end date, the PM should initiate a change 
request for the change in schedule. Until the change request is approved, the proj-
ect implementation date should not be changed and the project should be reported 
in yellow status even if everything else is in green. Once the change request is 
approved, the end date should be changed to the new date and the project can be 
brought to green status considering that everything else is green. If the PMs do not 
understand this concept well, they will always face difficulty managing the stake-
holders’ expectations regarding project time management. The project schedule 
should be baselined once in the beginning of the project even though the details 
are not available. It should be re-baselined once the schedule is locked down and 
every time it goes through the change control approval process as described above.

The dependency among the work effort, resource unit, and the duration was 
discussed briefly above. However, it is very important to understand this concept in 
general and how MS Project utilizes this concept to deliver the schedule.

	 Work Effort/Resource Unit = Duration
or
	 Work Effort = Duration × Resource Unit

Suppose a task is estimated to take eighty hours (work effort, or simply called 
“work” = 80 hr) for a particular skilled worker to finish. If we deploy two such 
skilled workers (Resource Unit = 2), then the work can be done in one working 
week (Duration = 1 week). Here, it is assumed that each worker works for eight 
hours a day and there are five working days in a week. As shown in Figure 2.2, if 
you double-click on any particular task in MS Project, the task information window 
is displayed. Go to the “Advanced” tab and then look at the options in the drop-
down list for the “Task type.” You will find three options: “Fixed Duration,” “Fixed 
Units,” and “Fixed Work.” Depending on the situation, you can make one of these 
factors fixed. For that task, if you manually fix the value of any one of the other two 
variables, then MS Project will adjust the value of the third factor by itself to come 
up with the schedule. There is one more option; you can make the schedule depen-
dent on the effort by checking the box “Effort driven.” The “Effort driven” option 
should be chosen when the resource allocation is fixed and you want to find out the 
amount of effort required for a given period. Suppose you want to get a particular 
task finished in ten days; you should set the “Task type” to “Fixed Duration.” Now 
if you have two people working full-time on the task and you make the task effort 
driven, then the “Work” column in MS Project will show a total value of 160 hours. 
You can go to the “Resources” tab on the “Task Information” toolbar and change 
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the “Resource Unit.” Suppose you keep one resource 100 percent and change the 
allocation for the other resource to 50 percent, then the “Work” field will change 
to 120 hours. What happens if you uncheck the “Effort driven” field for the task? 
If you have unchecked this field and have the duration set as fixed, you can change 
the “Work” value manually to any value; the duration, will not change (because 
you have already fixed it) but the Resource Unit will change to balance the equa-
tion above. Similarly, if you keep the “Work” fixed (in the task type field on task 
information) and manually change the duration, then the Resource Unit will also 
be adjusted. Summarizing the concept: if you keep one of the three values constant 
and you manually change the value of the second field, the third will be adjusted 
automatically in order to balance the above equation. In general, all scheduling 
tools work on this fundamental concept.

The Gantt chart, one of the important schedule communication tools, along 
with some other schedule communication tools are explained in detail in Chapter 
3. Whether the schedule is prepared with the help of an elaborate tool, using 
MS Excel, using some kind of drawing, or is prepared on a sheet of paper, every 
schedule should, at the very least, include major tasks, start and finish dates, 
duration, percent completion, and the resources working on the tasks. This is 
one of the very important communication tools for project managers. It would 
be an understatement if we call the schedule the mother of all reports in a project. 
At the same time, the genesis of the schedule lies in consideration of all aspects 
of the project, may it be resource, scope, effort (which in turn is cost), quality, 
risk, issue, change, process, methodology, etc. So, schedule is all-encompassing. 
This fact emphasizes the importance of the schedule in project communication; 
hence, PMs pay a great deal of attention to the preparation, updating, and report-
ing of schedule. Schedule preparation could be easy and simple for small projects 
and could be very time consuming and complex for big and complex projects. 

Figure 2.2  Use of task type in project schedule.
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Whether simple or complex in the background, you should always produce a 
simple view to the team members and stakeholders so that they can understand 
easily and clearly. The main project schedule could be very huge and complex, 
but the PM should use various tools to extract the portion of the main schedule 
to present a simple view to various audiences, depending on the circumstances. 
You cannot throw your schedule with a thousand tasks to every audience. Some 
stakeholders may be interested in the milestone schedule while others may be 
interested in that part of the schedule that is owned by a particular functional 
area. Sometimes you may be asked to present a detailed schedule to get par-
ticular work done. Remember that it is the responsibility of the PM to facilitate 
communication and make sure that team members and stakeholders understand 
the project schedule well. Any confusion may cost you dearly. The next chapter 
(Chapter 3) explains some smart ways of communicating the schedule to different 
audiences under different circumstances.

Cost Management Plan
Cost is the third constituent of the triple constraint of a project. Cost manage-
ment should not be confused with business financial management. Project cost 
management is a specialized knowledge area, different from financial manage-
ment discipline. Customers and project owners are very strict with the project 
budget these days, so it is essential that the project has a well-defined plan for 
cost estimation, budgeting, and control. The cost management plan explains the 
processes involved in planning, estimating, budgeting, and controlling costs so 
that the project can be completed within the approved budget. Cost planning 
is linked to human resource planning and schedule planning. Cost estimation 
serves as input to the project schedule. At the same time, the budget takes input 
from the project schedule. Cost control is directly linked to the change manage-
ment process.

The cost management plan should include processes for the following:

	 1.	Cost estimation: Cost estimates are refined during the course of the project 
to reflect the additional details available. The project could have a rough 
order of magnitude (ROM) estimate in the range of −50 to +100 percent 
in the initial phase of the project. Later, as more details are known, esti-
mates could narrow down to a range of −10 to +15 percent. Refinement 
and estimation accuracy increase as the project progresses. The project, by 
its very nature, is elaborated progressively because all the details are not 
known in the beginning. Scope, cost, and schedule estimation follow the 
principle of progressive elaboration. Once the WBS for the project is com-
plete, effort and other resource (material, service, capital, etc., if applicable 
to the project) estimates are made for every work package in the WBS. 
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The resource rate is applied, corresponding to the effort and other unit of 
estimation that give the cost of individual work activity in the WBS. When 
summed, one arrives at the total cost of the project. Assumptions made 
during the estimation process should be recorded and discussed within the 
team. Some of these assumptions may go to the risk register. In general, 
organizations have estimator tools that can be tailored for the purpose of 
the specific projects. The cost management plan explicitly recognizes the 
frequency and check points when the estimations need to be refined, the 
tolerance percentage at every stage, and the review and signoff authorities 
involved during these stages in case the change exceeds the tolerance limit. 
Roles and responsibilities for estimations at various phases of the project 
might vary because the project team expands and shrinks as the project 
moves along.

			   Data from similar past project can be considered during the estimation 
process, but the person doing the estimations must consider the strengths 
and weaknesses of the human resources doing the actual work for the proj-
ect. This is called analogous estimation. Suggestions should be taken from the 
experts of the subject matter. When the team understands the project well 
and has done sufficient analysis, the PM should ask the functional managers 
or the functional leads working on the project to come up with the esti-
mates. The PMs should not do the estimation themselves. Once the func-
tional groups present their estimate, the PM should then discuss, review, and 
understand the logic and notion behind their estimates and, if needed, the 
estimate should be revised.

	 2.	Cost budgeting: Budgeting the project cost is required to establish a base-
line against which the project cost performance measurement can be done. 
In simple language, costs of individual schedule activities are aggregated to 
come up with a baseline for every milestone. For the purpose of performance 
measurement, the actual cost of the project at certain milestones can be com-
pared against the budget/baseline established for the project at that mile-
stone. For example, a project has a budget of $0.5 MN at the end of Analysis, 
$1.0 MN at the end of Design (Analysis + Design), $2.0 MN at the end of 
Construction (Analysis + Design + Construction), $2.5 MN at the end of 
Quality Testing, and $3.0 MN at the end of the project. An S curve is gener-
ally used to report the cost performance, along with the schedule and scope 
of the project. The S curve is described in detail in Chapter 3. Sometimes, 
the sponsor might impose a funding limit for the project. Under this arrange-
ment, only the budgeted amount of funds is disbursed to the project for every 
milestone. This is done to regulate project spending so that it goes along 
with the completion of the project scope as established during project bud-
geting. This process is called funding limit reconciliation. Management can 
keep some reserve for the project as a cost buffer, which can be used in case of 
eventualities.
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	 3.	Cost control: This process is directly attached to the change management pro-
cess of the project. The plan should document how the root cause responsible 
for affecting changes to the cost baseline can be identified and eliminated, 
the process of initiating the change control, templates and tools need to be 
used for requesting the change, the process of change review and approval, 
and finally how the baseline changes can be incorporated into the project and 
reported to the stakeholders. Change can be both positive and negative. In 
case the locked-down cost is not supposed to deviate below, say −10 percent 
and if the project manager is convinced that the actual cost will be less than 
−10 percent of the budget, then he/she should initiate a change control.

	 4.	Cost reporting: The project cost management plan should identify the report-
ing needs, frequency, format, tool, roles, and responsibilities. If the sponsor 
has not asked for any particular frequency, then cost and budget summary 
information should be incorporated into the project status report on a weekly 
basis. Apart from this, cost performance should be reported in the milestone 
report, phase gate review report, as well as at project closure.

There are several ways to maintain and track project cost. Some organizations 
and project managers use simple MS Excel spreadsheets as a cost tracker, while others 
use big and elaborate tools. Figure 2.3 provides an example of a simple cost tracker.

The Earned Value Technique (EVT) is an elaborate and common cost reporting 
tool. The analysis performed using earned value is called the Earned Value Analysis 
(EVA). EVA is used for reporting cost, schedule, and scope performance together, 
and it is a powerful reporting tool. Understanding the terms defined below will 
help in performing an EVA. MS Project and some other tools have features that 
provide the EVA. For the purpose of explaining this concept, suppose a project 
started in January and you are measuring the progress at the end of three months in 
the beginning of April. Assume that the analysis phase of the project was supposed 
to finish by the end of March.

◾◾ Planned Value (PV): The budgeted cost (baseline cost) for the amount of work 
supposed to finish at a given point in time. In the example above, the PV for 
the analysis phase (at the end of March) would be $155,000.

◾◾ Earned Value (EV): The budgeted cost of the actual work that finished at a 
given point in time. In the example, let’s assume that only 80 percent of the 
analysis could be completed by the end of March. So, the EV at the end of 
March will be 0.8 × $155,000 = $124,000.

◾◾ Actual Cost (AC): This is very straightforward; AC is the actual cost incurred 
by the project at a given point in time, starting from the beginning of the proj-
ect. In the above example, AC = $39,240 + $54,000 + $65,700 = $158,940.

◾◾ Cost Variance (CV) = EV – AC = -$34,940.
◾◾ Schedule Variance (SV) = EV – PV = -$31,000.
◾◾ Cost Performance Index (CPI) = EV/AC = 0.78.
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Jan Feb Mar Apr May June

Monthly Budget $45,000 $50,000 $60,000 $65,000 $65,000 $70,000 

Cumulative Budget $45,000 $95,000 $155,000 $220,000 $285,000 $355,000 

Actual Effort per Resource 

A 160 160 50

B 40 120 160

C 40 80 160

D 20 40 100

E 80 80 120

F 96 120 140

Total Actual Effort 436 600 730 0 0 0

Actual Cost (Effort × Rate) $39,240 $54,000 $65,700 $0 $0 $0 

Cumulative Actual Cost $39,240 $93,240 $158,940 

Cost Variance $5,760 ($4,000) ($5,700)

Figure 2.3  Simple cost tracker.
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◾◾ Schedule Performance Index (SPI) = EV/PV = 0.8.
◾◾ Budget at Completion (BAC): Total budget at the end of the project, which is 

nothing but the PV at the end of the project. Assuming that June is the end 
of the project, then BAC = $355,000.

◾◾ Estimate to Complete (ETC): As the name suggests, ETC is the cost of the 
work remaining to be done to finish the project. If the current trend con-
tinues, then ETC = (BAC – EV)/CPI. In case something is done to make 
up for the slippage, or if the project team forecasts that future performance 
will be worse, then the ETC will be equal to the new estimates for the entire 
remaining work.

◾◾ Estimate at Complete (EAC): EAC is the total cost at the end of the project. 
EAC = AC + ETC.

The ETC and EAC are used for the forecasting purposes. When PV, EV, and AC 
are plotted against time, they produce an S curve, which is a very powerful tool. 
The S curve is described in detail in Chapter 3.

Human Resource (HR) Management Plan
As per the PMI, human resource planning determines project roles, responsibilities, 
and reporting relationships, and creates the staffing management plan. The human 
resource plan addresses the human resource needs to accomplish the project objec-
tives. The staffing plan, which is part of the human resource plan, contains details 
about how and when project team members will be acquired, the criteria of releasing 
them from the project, the identification of training needs, plans for rewards and 
recognition, compliance considerations, safety issues, and the impact of the staff 
management plan on the organization. The main contents of the HR plan include:

	 1.	Responsibility assignment matrix (RAM)
	 2.	Roles and responsibilities
	 3.	Project organization chart
	 4.	Staffing management plan

The RAM, roles and responsibilities, and organization chart are discussed in detail 
later in this book.

The purpose of a human resource plan is to capture and document the project 
staffing requirements. First of all, assess the nature of the work required to deliver 
the products and services. Based on the type of work, capture inputs about the 
functional skills required to work on all kinds of deliverables of the project. Use 
the information to map deliverables against resources to prepare the RAM. Next, 
identify the roles and responsibilities for the project. Prepare an organization chart 
that encompasses the project team, project governing body, customer organization 
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involved in the project, vendor organization involved in the project, organization 
of other units or applications that might have dependencies on the project, etc. The 
staffing management plan has information about how, when, what, and how much 
staff will be acquired and released. Obtain the resource names from the respective 
resource managers for each of the roles and get a commitment that resources will 
be ramped up and ramped down as per the staffing plan. The HR plan should 
be updated as per the needs and changes to the project and appropriate resources 
should be acquired, trained, and released with the help of resource managers. The 
success of the project depends on the kind of resources available to the project. 
So, work very closely with the functional/resource manager and in the case that 
resource issues are not resolved by the resource manager, escalate through proper 
communication channels so that executives are aware of the risks and issues and 
can take appropriate action. The cost and schedule plan should be updated based 
on the resource availability to the project.

The HR plan also contains details about how the HR plan will be executed and 
how the resource situation will be managed and controlled. The use of resource 
histograms is very common for planning, executing, monitoring, and controlling 
human resources. MS Project and MS Excel are other tools used for this purpose. 
The HR plan is very closely associated with the cost management plan. Resource 
fluctuations affect the burn rate and finally the project cost. Keep a constant watch 
on the progress of the project and assess the future resource requirements accord-
ingly. Sometimes, different members on the project have different billing rates; 
in such situations, you should be sensitive to the usage of costlier resources in 
comparison to not so costly resources. HR planning and execution is a very time-
consuming exercise, and the PM must constantly keep watch over the situation 
and upgrade the plan regularly (in most cases, weekly). Any changes in the scope, 
schedule, budget, or quality of the project may have an impact on the current 
resource requirements and resource forecasts for the future.

Apart from human resources, the project manager should also prepare a plan 
for other types of resources, such as machine, material, hardware, software, tool, 
etc. required to execute the project.

Communication Management Plan
The project communication management plan describes processes to ensure timely 
and appropriate generation, collection, dissemination, storage, and disposal of proj-
ect information. As per the PMI, this document explains how the communica-
tion needs and expectations for the project will be met, how and in what format 
information will be communicated, when and where each communication will be 
made, and who is responsible for each type of communication. A communication 
management plan can be formal or informal, highly detailed or broadly framed, 
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and is based on the requirements of the project stakeholders. The communication 
management plan provides:

	 1.	Stakeholder communication requirements
	 2.	Information to be communicated, including format, content, and level of 

detail
	 3.	Person responsible for communicating the information
	 4.	Person or groups who will receive the information
	 5.	Methods or technologies used to convey the information, such as memo-

randa, email, and/or press releases
	 6.	Frequency of the communication, such as weekly, monthly, etc.
	 7.	Escalation process: identifying time frames and the management chain 

(names) for escalation of issues that cannot be resolved at a lower staff level
	 8.	Method for updating and refining the communications management plan as 

the project progresses and develops
	 9.	Glossary of common terminology

The communication matrix, discussed later in this book, is a good summary of 
some of the items discussed above. The communication management plan can also 
include guidelines for project status meetings, project team meetings, e-meetings, 
and emails. The plan should identify all kinds of reports, along with their frequency, 
to be prepared and distributed in the project. Cover the communication require-
ments of the stakeholders while addressing all communication issues that may occur 
in the project. Historical information from past projects and organizational process 
assets should be referred to before creating the communication management plan. 
Communication planning requires inputs from the customers for their communi-
cation requirements. Understand what reports, documents, deliverables, and forms 
the customers need. Inquire and confirm the template, format, and frequency for 
every communication, as well as the recipients of these communications. Project 
managers generally ignore these details in the beginning of the project because the 
lack of these details in the plan may not impact the project immediately. However, 
these small things matter a lot in the long run.

Overall, this part of the project plan describes all aspects of the management 
of project communication. It documents the procedures that the PM and the 
team members will follow to gather, create, and distribute the project informa-
tion. Because communication plays a vital role in the success of any project, one 
must consider devoting enough time for the planning and then managing of the 
communication throughout the project. The PM spends most of his/her time in 
communication. However, he/she is responsible for the effectiveness and efficiency 
of not only his/her communication, but also for all communication happening in 
the entire project. The PM must lay out a protocol and must monitor to ensure that 
team members are following it properly. The project team is formed by bringing 
together people from different departments and organizations. Many times they 
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have not worked together and sometimes they don’t even know each other. People 
from different organizations must work cohesively to obtain the desired project 
results. However, there is always friction between different groups and organiza-
tions because of their varying interests, internal politics, and also the ways they 
understand and perceive things. People might pursue their own goals and their 
activities may not be aligned with the goals of the project. A project demands that 
all groups coordinate with each other and work together. There is always a depen-
dency between/among the teams in terms of work and information. In such situa-
tions, it is essential that they communicate promptly, proactively, properly, and as 
per the protocol set in the project communication management plan. If a team or 
an individual is waiting for some information from a different team or individual, 
then he/she should not depend on the PM to serve as a messenger or the coordina-
tor—unless it is absolutely required. Similarly, the other group or individual should 
respond appropriately. The PM needs to intervene in cases where there is a break-
down in communication or if the communication is not taking place properly. 
Remind team members and other stakeholders about their roles in communication 
and how communication breakdown affects project goals. If the situation does not 
improve or it is not satisfactory, then gather inputs from them about improving the 
communication. The PM should try to resolve the communication challenges at 
his/her level first. Sometimes this may not work as desired; it is imperative in such 
a case that the project manager escalate the matter through proper channels as 
defined in the communication management plan.

One of the important jobs of a PM is to watch out for extra and unnecessary 
communication. Extra communication is hazardous because it reduces the effi-
ciency of team members and causes overhead. For example, senior management 
need not know every little detail of the work that the team members are carrying 
out. If you copy them on every email, you might be questioned on every little 
issue that that team faces on a daily basis, issues that do not need management 
attention. Such interventions will take your time in explaining things every now 
and then.

New and junior team members might hesitate to ask questions. The PM and 
the resource manager should ensure that such members get enough coaching and 
backup so that deliverables and timelines are not impacted. Make sure these team 
members understand the method, channel, technology, format, and frequency 
of the communication very well. This can be achieved if all team members go 
through the project plan in general, and the communication management plan 
in particular. Any time a new communication channel, a new communication 
method, or a new communication technology is introduced in the project, the 
PM should inform all concerned stakeholders in a timely manner. Make sure that 
fundamental changes to the communication management plan are approved by 
the appropriate authorities.
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Change Management Plan
The change management plan describes the process of change identification and 
strategy to respond to the change in a formal manner. There is a saying that “If 
everything is going exactly to plan, something somewhere is going massively 
wrong.” Changes are inevitable in projects, so they should be formally managed 
and controlled and that is the reason an appropriate plan is essential. This docu-
ment is also called a change control plan. This plan clearly defines what is considered 
a change. In general, changes to the baseline of any one or more of the triple con-
straints (schedule, scope, and cost) are considered a change. Be careful, as most of 
the time people have a narrow understanding of scope. Scope is not just the require-
ments specification of the final product—it goes beyond that. Scope is defined 
in detail in the section entitled “Scope Management Plan.” The plan outlines the 
entire process flow, from change initiation to its closure, and details the input, 
output, and tools involved. It mentions roles and responsibilities and identifies the 
names of the people involved in the review and approval of the change request. The 
change request document is discussed as a separate topic later in this chapter.

Changes often upset people, but as a mature project manager you should expect 
changes in every project. If you know how to handle the changes, then you will 
love your job; otherwise, it will become a nightmare. If changes are not identified, 
controlled, and managed properly, they will derail any project and will create an 
environment of chaos and confusion in the project. Change should never be dis-
couraged; rather, it should be handled properly. Suppose the customer is asking for 
a change in scope of the project. Then, as a PM, understand the change; meet with 
your experts to analyze the impact to the existing scope, time, and budget; and 
then submit a change request as per the change control plan and incorporate the 
scope change only after the change request is approved. Until the change request 
is approved, the project team should continue doing business as usual. In another 
example, suppose that after a couple of months into the project, you realize that 
the project will exceed the OOM (Order of Magnitude) budget by more than 100 
percent and it will be difficult to meet the timelines. In this case, you should write 
a change request form to suggest changes in budget and timeline. Be sure you 
gather enough inputs to predict new cost and times, and ensure that the changes 
are reasonably justified.

The change management plan, a part of the project management plan, should 
include the following:

	 1.	Change Control Board (CCB), roles and responsibilities: Describes the people 
who should participate in the change control meetings along with their 
roles and responsibilities.

	 2.	Process of the change request: Incorporates the process flow for the entire 
change control life cycle, explaining steps involved in change initiation, 
preparation of the change request document, submission of the request to the 
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change control board, review and appraisal system, time frames, and finally 
the approval process.

	 3.	Change request documentation: Lists the names of all the documents that need 
to be created or updated for a single change request. Templates are mentioned 
for new documents. Some of the documents that need to be updated include 
the project plan (to update the new scope, budget, and time), contract docu-
ment, SOW, design, test plan, etc. This section also includes the time frames 
within which the documents need to be created or updated.

	 4.	Criteria for approval and denial of the change request: In most cases, this will 
not vary from project to project and will follow standard process of the 
organization.

	 5.	Additional information, such as the process for emergency change request, 
change control information distribution, change control document storage, 
etc.

Big and complex projects can have too many change requests. This requires 
proper maintenance of the change request log so that all the information is readily 
available for tracking purposes. This gives a quick reference of what the original 
budget and schedule were and how the project has arrived at the new budget and 
schedule. It also provides details of the scope changes. The change request log 
contains summary information on all the change requests on a high level. Some 
organizations have Web-based links that upload the change requests automatically 
create a log, and the PM does not need to make a separate document. In case such 
an infrastructure or tool does not exist, you can create a simple MS Excel-based 
spreadsheet as in Figure  2.4. Even if the change request is denied, it should be 
recorded. The change request log should be accessible to the project team and to 
upper management.

Defect Management Plan
The defect management plan is part of the project plan that outlines the process for 
defining, documenting, managing, and controlling the defects. Managing defects 
involves the process of initiation, tracking, and finally closure of the defect, which 
covers the entire defect life cycle. The plan identifies the tool that the project team 
needs to use for defect management. A user guideline for general usage of the tool 
and specific guidelines for any tailoring made to the tool for project purposes is also 
part of this plan. User guidelines, apart from providing instructions on how to use 
the tool, also explain in detail the user groups defined in the defect management 
tool. The plan outlines the roles and responsibilities for handling various activities 
in the defect management process. These roles and responsibilities may be mapped 
to the user groups. Typical user groups for a software project might be the project 
manager, developer, business analyst, tester, and administrator (who maintains the 
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CR # Description

Change
Date 

Requested Status

Date 
Approved 
or Denied

Requested 
by CommentsScope Budget Schedule

AC-01
Modify the 

main entrance
Y $10K 2 weeks 6/1/2008 Approved 6/10/2008 Robert B

AC-02
Budget change 

due to high 
cost of cement

N $12K N 7/6/2008 Denied Shankar Jha

CCB 
Feedback: 

Compensate 
budget by 
reducing 

labor cost.

AC-03
Delay due to 
late arrival of 

inventory
N N 4 weeks 11/1/2008 Open Shankar Jha

Figure 2.4  Change Request log.
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tool and provides users with the privileges to perform certain actions using the 
tool). Defect tracking might include preparation of the defect matrix, checkpoint 
meetings, escalation procedures, etc. Most often, this plan is part of the quality 
management plan, which in turn is a subsidiary of the project management plan.

Figure 2.5 shows a typical defect life cycle in a software life-cycle project, which 
can vary somewhat from organization to organization and from industry to indus-
try. Terminologies can also vary based on the industry and organization, but the 
concept remains the same. Various defect status types are defined within braces in 
the box against each defect status type. The standard defect status types include 
new, assigned, open, deferred, duplicate, reject, fixed, ready for test, closed, and 
reopen.

There are tools available in the marketplace (e.g., MQC, Rational ClearQuest) 
that are very handy in performing the defect management process. They can 

New
(By Default is set to “NEW” status)

Assigned
(Tech Lead assigns the defect to a Developer)

Open
(Fix in progress; Developer sets status to 

OPEN)

Fixed
(Fix complete; Developer sets status to FIXED)

Ready for Test
(Code promoted to QA region. Tech Lead sets 

status to Ready for Test)

Closed
(Tester veri�es the defects and sets status
                    to CLOSED if  found ok)

 

Successful?

Valid Defect ?

Reopen

No

Yes

No

Yes

Duplicate/Reject/Deferred

Defect �x did not 
meet the test 
requirements

Closed defect
reoccurs

Figure 2.5  Defect life cycle.
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produce excellent useful reports for both project managers and quality managers. 
These reports provide information on the progress of testing and the health of a 
project based on the percentage of test cases that have been executed, how many 
have passed, how many critical defects are open, whether or not the testing is on 
schedule, etc.

Defects are costly to the project, and that is the reason a substantial portion of 
the project effort goes into the prevention (training, investment in process improve-
ment initiatives, investment in defect prevention tools, etc.) and appraisal (review, 
verification, validation, testing) of defects and then to the subsequent rework. The 
indirect costs of defect involve low employee morale, customer dissatisfaction, lost 
market opportunity for the organization, etc. It is nearly impossible to eliminate 
defects occurring in the deliverables. We reckon that defects are inevitable; however, 
they can be minimized by following the right kind of process to identify the defects 
as early in the life cycle as possible. Prevention is better than cure. So, someone has 
rightly said, “Prepare and prevent; otherwise, repair and repent.” So, the primary 
goal of defect management is to prevent defects from occurring. It is not possible to 
prevent all detects. The next step is to catch the defect as early as possible and fix it 
to minimize the impact to the project. Correction is more costly if the defect is not 
caught at the source whenever and wherever it occurs.

Organizations must establish and maintain a defect management methodology or 
a framework so that it is integrated into the process of the project. The project should 
incorporate into its estimates and schedule the task of defect prevention, review, test-
ing, and verification of deliverables. The rigor and extent of these quality assurance/
control processes depend on the company policy as well as project-specific need. 
Sometimes the process can be tailored based on the demand and specific situation of 
the project. The process to some extent is tied to the risk strategy of the project.

Defect prevention (DP) requires a significant investment from the organiza-
tion. Data from past and current projects should be captured and analyzed properly 
after taking inputs from past and present team members and other experts in the 
organization. Control charts, Pareto charts, fishbone diagrams, brainstorming, and 
PDCA are examples of some of the tools that can be used to achieve this. This 
is part of the continuous process improvement exercise, which is a requirement 
for CMM (Capability Maturity Model) level 5 and some other quality standards. 
The output may result in the creation of checklists, guideline documents, tools, 
and identification of training needs. Training may consist of elaborate, full-fledged 
training or it may be as simple as coaching and mentoring. Defect data from mul-
tiple projects may suggest that a lot of design defects of a similar nature repeat in 
every project. The DP team may suggest the creation of a simple checklist to cover 
for all the common mistakes thus identified. The quality assurance group can make 
the use of checklists mandatory in all projects during the creation and review of 
design documents. Checklists can be updated from time to time based on data 
analysis by the DP team. Similarly, suppose that during the analysis through the 
fishbone diagram, the DP team finds that a lot of coding errors in software projects 
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occur due to human oversight, which has been very difficult to eliminate. The DP 
team may suggest the creation and use of tools for faster turnaround and defect-
free code. A quality improvement goal should be set so that it is aligned with the 
organization-level goal. Defect data should be captured and analyzed regularly to 
find out the impact of process improvement. Suppose, for one of the programs, on 
an average that there were five defects found in production per 1000 hours. Defect 
data was captured and analyzed to find out the root causes, and subsequently pro-
cess improvements were suggested. Based on the defect data for which process 
improvement is being implemented, it was decided that a 20-percent improvement 
could be achieved in three months. Hence, the program should not expect more 
than four production defects per 1000 hours after three months. Data should be 
captured after three months and, if there is a large variation compared to the goal, 
then further analysis should be done to find out why the process improvement did 
not work. It may also happen that the process improvement worked but the varia-
tion was caused by some other factors.

Implementation of the defect management program in any organization needs 
the full support of senior management. This support is needed in the form of time, 
resource, and budget commitments. The project team should collect and analyze 
the data by itself with support from the quality assurance team. To this effect, a 
DP team should be established and a DP lead should be identified. The DP lead is 
a person who champions the defect management process in the project. However, a 
defect management process needs time and input from everyone on the team. These 
expectations should be documented in the defect management plan and should be 
communicated to the project team and to all functional managers.

Quality Management Plan
What is quality? We use the term very often in our day-to-day lives. Different 
pundits have defined the term in many ways. Quality is defined from two different 
perspectives: from a producer’s view and from a customer’s view.

◾◾ Philip Crosby: Quality is conformance to requirements. He defines quality 
from a producer’s perspective, but requirements may not fully represent cus-
tomer expectations.

◾◾ Juran Joseph: Quality is fitness for use. Fitness is defined by the customer.
◾◾ Peter Drucker: Quality in a product or service is not what the supplier puts 

in. It is what the customer gets out and is willing to pay for.

Apart from this, some organizations and quality frameworks have also defined 
quality in their own way. Six Sigma defines quality as the number of defects per 
million opportunities. As per ISO 9000, it is the degree to which a set of inherent 
characteristics fulfills requirements.
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You may have come across the terms “small q” and “big Q.” Organizations 
implement quality at various levels based on their maturity. When the scope of 
quality is restricted to a small team, certain products, certain deliverables, and 
focuses on issues related to a few projects or departments, then it is called small q 
(meaning small quality); it is also called little q. Big Q is vast in scope. When cross-
functional groups and large teams are involved in identifying and coming up with 
solutions to problems across the organization, it is termed as big Q.

According to the PMI, the quality management plan describes how the project 
management team implements the performing organization’s quality policy. The 
quality management plan provides input to the overall project management plan 
and must address the following:

	 1.	Quality management approach
	 2.	Quality control (QC) procedure
	 3.	Quality assurance (QA) procedure
	 4.	Continuous process improvement plan for the project
	 5.	Roles and responsibilities
	 6.	Quality tools to be used by the project team (e.g., Pareto chart, brainstorm-

ing, control chart, etc.)
	 7.	Quality matrix

Details regarding the approach for review, inspection, verification, validation, 
testing, and audit are described in this plan. A quality baseline and the goals for 
various quality parameters are determined up-front and documented in the plan. 
It documents the groups and individuals from inside and outside the project team 
who should be involved in the QC, QA, and process improvement activities. These 
are essentially the roles and responsibilities for carrying out the quality process. 
The plan also captures information about the tools that the project will be using. 
It is important to understand the difference between quality control and quality 
assurance. Quality control is an activity that verifies whether or not the product 
produced meets standards. It relates to and is concerned with a specific product 
or service. Quality control verifies whether specific attribute(s) are in or not in a 
specific product or service. Quality assurance would measure the process to find 
weaknesses in the process and then correct those weaknesses to continually (there 
is a difference between continual and continuous improvement) improve the pro-
cess. Quality assurance evaluates whether or not quality control is working for the 
primary purpose of determining whether or not there is a weakness in the process. 
Quality assurance is always called quality control over quality control because it 
evaluates whether quality control is working. Quality assurance is concerned with 
all the products that will ever be produced by a process. QC is a staff function 
whereas QA is a line function.

With the growing global competition among companies, there is more and 
more emphasis on quality. Quality cannot just be controlled or managed at the 
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final stage or in the final products and services. The concept and practice of qual-
ity must be incorporated starting from the initiation of the project through to 
the closure of the project at each and every stage. For example, the requirements 
document and design document are not the final products, but still they need to 
go through the quality control process. The organization may have processes for 
sampling, verification, validation, review, and testing of each and every deliverable. 
The deliverable may be an interim product or the final product, depending on the 
type of deliverable. The project follows those processes. The quality management 
plan portion of the project plan details how these processes should be followed, the 
person(s) or group responsible, the signing authorities, the sequence of processes, 
and the level of control required for the specific project. The processes must be fur-
ther elaborated to suit the project, and the plan defines in detail the types of testing 
(unit, integration, regression, independent, etc.); types of review (peer review, group 
review, independent review, customer review, etc.); types of sampling; and types of 
audit, etc. that the project will follow. Sometimes the project may need to deviate 
from the process of the organization; such deviations should be documented by 
the PM and authorized by the quality assurance department of the organization. 
If there is no formal quality assurance unit, the project governing board should 
authorize such process tailoring. These deviations may be due to various reasons—
customers may demand more stringent quality control than the organization has 
in place, the timeline and/or budget of the project may not allow full practice of 
quality assurance and quality control, an unskilled workforce may require more 
review and testing of the products, etc. Some projects have time constraints; for 
example, an insurance plan is to be launched in the market in the beginning of 
next year, which is just six months away. The new plan requires software to enroll 
the new members and to process their claims. If the software project follows all 
the required quality processes, the project will not be completed on time and the 
company will lose tremendous amounts of money and market credibility. Hence, 
the CIO of the company wants the basic infrastructure to be built so that the new 
business can be supported even though the software may not be efficient and may 
require more work later on.

In general, the quality management plan describes steps that should be taken by 
the project team to ensure that the product or service generated out of the project 
will meet the stakeholders’ expectations. Depending on the standard of the orga-
nization and the quality requirements of the customer, the project plan defines a 
quality matrix for the project. The quality matrix is described in detail along with 
examples later in this book.

Quality management is always perceived as an overhead and thus is often over-
looked. However, if the quality practices are established and followed properly, 
then it pays rich dividends, saves a lot of time and effort for the organization, and 
results in higher customer satisfaction, higher employee satisfaction, and higher 
employee morale. The lack of a quality management plan can lead to lower atten-
tion paid to quality on the part of the employees. In most cases, the PM has to take 
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the lead in preparing the plan and then communicating that plan to the customer 
and to project team members. However, in some organizations, someone from the 
quality assurance department takes the lead.

Risk Management Plan
This is the document that describes how risk management will be structured and 
performed on the project. Its purpose is to document the process and procedures for 
managing all kinds of project risks. Information contained in the risk management 
plan varies by application area and project size. Note that the risk management plan 
is different from the risk register. The former is broader in scope than the latter, which 
contains the list of project risks, the result of risk analysis, and the risk responses. A 
project, by its very nature, contains risk no matter how small or big it is. This point 
should be very clear to the PM and to senior management. One of the biggest chal-
lenges on a project is managing risk. For this reason, it is very important that the proj-
ect establishes a set of processes and procedures to deal with risk. It is quite difficult to 
handle risks properly without having a set of processes and guidelines.

Before moving forward, let us understand what a risk is and how it is different 
from an issue. In simple language, risk is an uncertain event. It is a risk until the 
event has not occurred. When the event occurs, it can have a positive (called oppor-
tunity) or a negative (called threat) impact on at least one objective of the project. 
Once the event takes place and if that event has a negative impact, then it is called 
an issue. Therefore, risk is a future event, which may or may not happen. Risk can 
have good as well as bad results, but issues are always associated with a problem. 
Issue is a current problem that needs to be fixed. Risk is always uncertain and so it 
has a probability assigned to it. If the risk has positive impact then the project man-
ager should plan for such action that maximizes the impact. At the same time, if 
the risk has a negative impact then the project manager should plan for minimizing 
or eliminating the impact based on the risk tolerance capabilities of the customer 
and the senior management.

Risk management is a very important aspect of project management. 
Organizations running projects should have strong processes in place to deal 
with the risks and issues. Otherwise, nobody understands how the risks crop 
up and sweep the project along issue after issue and suddenly a healthy project 
turns to red. Someone has rightly said, “Living at risk is jumping off the cliff and 
building your wings on the way down.” A guideline document is required not 
only for the project team and the PM, but also for the customer and senior man-
agement to understand, manage, and control the project risks. Everyone involved 
in the project should follow the same process in order to have consistency in 
dealing with the risks and issues. Customers are often responsible for adding 
project risk, so they should be following the same process as the project team. 
This is important; otherwise, different groups will follow different directions, 
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which will make it difficult to manage the risks. For this reason, the PM col-
lects inputs from all stakeholders while preparing the project management plan, 
and particularly the risk management section. The PM should communicate the 
risk management plan to all key stakeholders and they should, in turn, approve 
of the risk management process. As a best practice, discuss the process and the 
procedure with the team members and other stakeholders to make them aware 
and understand the process clearly, and involve them in the preparation of the 
risk management plan.

The risk management plan, in general, contains the following information:

	 1.	Risk identification: Documents and defines the process for identification of 
the risk. The project team, customers, users, and subject matter experts dis-
cuss and identify the risks that may impact the project objectives. This is an 
iterative process; the frequency of discussion may vary from project to proj-
ect. The risk register of similar past projects should be reviewed to get a quick 
idea about potential risks. A risk register should be created and maintained as 
an output of this process. The risk register is updated for the individual risk 
against the risk category, potential response, and the root cause of the risk.

	 2.	Risk analysis: Defines the approach for analyzing the identified risks in terms 
of categorization, impact, ranking, etc. This portion of the plan describes the 
tools and techniques to use for this process, along with the roles and respon-
sibilities. The document should define the probability and impact and tailor 
them as per the needs and demands of the project. The probability–impact 
matrix is described in detail later in this book. Detail the scale of probability 
and impact, and create a probability–impact matrix for the project risk. The 
risk breakdown structure (RBS) is generally used for risk categorization. The 
RBS from a previous similar project can be used and tailored for a specific 
project need. Quantitative and qualitative analysis are common tools for per-
forming the risk analysis task.

	 3.	Risk response planning: Once the analysis is complete, the response plan 
should be prepared for each risk category or for each specific individual risk. 
This section details the strategy and action plan for different risk categories 
and describes what the action plan should be for the team before and after 
the risk occurs. Response could be acceptance, mitigation, avoidance, trans-
fer, contingency planning, etc. Every response is elaborated in great detail in 
this section so that there is no ambiguity about the way the risks should be 
handled. Response planning depends on the tolerance level of the stakehold-
ers with regard to the specific project and specific risk category. Risk tolerance 
may vary from project to project; this information should be obtained by 
talking to the customer and to senior management.

	 4.	Risk response implementation: The project team should keep an eye on the 
symptoms and warnings of the risks and then execute the action plan as laid 
out in the previous section (risk response planning). Roles and responsibilities 
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are defined for every area so that the leads and supporting staff for every area 
monitor the events in their respective areas and take corrective action as per 
the procedure defined in the plan.

	 5.	Risk tracking: Risks should be monitored and tracked regularly. Find out the 
status of the originally identified risks and change their status as required. 
Some new risks may need to be added from time to time as the project moves 
along and as the project team learns new things in the project. A risk register 
is generally created and maintained for this purpose. The project manager 
should take a lead in tracking the risk status on a weekly basis or at some 
other frequency. Tracking should not only happen for the identified risks 
but also for other aspects of the risk management, such as risk analysis, risk 
response planning, and execution.

	 6.	Risk reporting: It is very important to report project risks and issues to the 
stakeholders on a regular basis. Format and frequency should be established 
in the risk management planning phase. Usually, risks are reported as part of 
the weekly status report and as part of the milestone report. The plan should 
include these details, along with the escalation process for every area and 
every risk category.

Strategies for Risk Response Planning
The strategy for managing a risk depends on whether it is an opportunity or a threat 
to any of the project objectives, such as scope, cost, time, quality, safety, security, 
etc. Apart from this, there are other considerations, such as the risk tolerance level 
of the customer and that of the senior management, cost–benefit, mission critical-
ity, etc.

Strategy for Threat

As shown in Figure 2.6, there are mainly three kinds of strategies for threat situations:

	 1.	Avoid: Under this strategy, the team plans to eliminate a particular risk alto-
gether from the project. Avoidance may require extra cost, so the project 
manager should consider budget constraints of the project. This strategy can 
be implemented by changing the process or sometimes having the impacted 
project objective itself getting changed. For example, suppose an organiza-
tion has only two in-house software engineers to work on a legacy technology. 
A strategic and critical software enhancement project requiring two software 
engineers can be implemented much faster using the legacy technology. But 
considering the high market demand for legacy engineers and the scarcity of 
such engineers in the organization, the company does not want to risk using 
legacy technology, fearing what will happen if they quit the company. So, to 
avoid the risk, the project decides to go with new technologies even though 
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it will require more work to build extra pieces to connect with the existing 
system that is built on the legacy technology.

	 2.	Mitigate: Risk has two components: probability and impact. Resultant is the 
multiplication of probability and impact. In this strategy, either the risk prob-
ability or the impact is minimized, or sometimes both are reduced.

	 3.	Transfer: Under this plan, the project organization shifts the liability of the 
risk to a different party. This strategy does not eliminate or reduce the proba-
bility or the consequences of the risk, but rather transfers the responsibility of 
managing the risk to some other organization. Insurance is the best example 
of risk transfer where the project performing organization pays a premium to 
the insurance company for bearing the result of the risk. In a fixed-bid proj-
ect, the risk is transferred to the vendor. Insurance companies may re-insure 
some of their high-risk programs/plans.

Strategy for Opportunity

There are three main risk response strategies for the positive risks (Figure 2.7):

	 1.	Exploit: One would like to exploit the opportunity, but everything comes at 
a price. Under this strategy, the project manager would attempt to remove all 
uncertainties with the risk to make it happen.

	 2.	Enhance: The impact and/or the probability of the risk is maximized, so the 
size of the opportunity increases.

	 3.	Share: If the company does not have the capability and resources to exploit 
or enhance the opportunity, then it may tie up with another organization to 
share the fruit of opportunity. For example, an automaker “A” ventures into 
a new market to increase the market reach as well as to increase the revenue, 
profit, and market share. However, it does not have the know-how about the 
new market so it forms a partnership with an existing local automaker “B” 
that takes care of the sales, marketing, and sales support of the products of 
company “A” in the local market.

Strategy for Threat

Avoid Mitigate Transfer

Figure 2.6  Strategy for threat.
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Strategy for Threats and Opportunities

Accept: Sometimes a risk is known but the cost of realizing the opportunity or 
minimizing the threat outweighs the result of the risk, so the risk is accepted. It 
may also happen that the organization cannot do anything at all about the risk, so 
it accepts the risk. If nothing at all is done to the risk and it is accepted as it is, then 
that is called passive acceptance. On the other hand, if a contingency reserve is allo-
cated to deal with the result once the risk occurs, then it is called active acceptance. 
The latter is called contingent response strategy, which involves the development of 
alternatives to deal with the situation once the risk occurs. A contingent reserve, 
also called a buffer, can be allotted in terms of cost, time, and resources to handle 
the after-effects.

Supporting Project Management Plans
Apart from the plans described above, a project management plan can have several 
other supporting plans, depending on the organization’s process and project needs. 
Some of these plans could be the procurement management plan, configuration 
management plan, knowledge management plan, environmental management plan, 
security control plan, safety management plan, transition management plan, etc.

Procurement Management Plan

The organization may need to purchase or acquire products and/or services from 
an outside entity in order to carry out the work of the project. This is called pro-
curement, which needs to be managed properly in order to manage the project 
successfully. Companies may not have the resources, expertise, and/or material 
available in-house to perform the entire work of the project. Sometimes, more 

Enhance ShareExploit

Strategy for 
Opportunity

Figure 2.7  Strategy for opportunity.
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than one vendor is engaged, so the project can have multiple contracts and sub-
contracts that may need a lot of coordination effort. To administer project con-
tracts and the purchase orders issued from the project, the project procurement 
management plan includes contract management and change management pro-
cesses. The procurement management process involves contracts that are legal 
documents. A contract is a legal relationship subject to remedy in the courts. A 
contract describes the product and services features, the terms and conditions 
under which the work will be done, payment mode and frequency, and the pro-
cess of performance evaluation apart from details of penalties and sanctions. 
A contract, being a legal document, needs review by and approval from legal 
experts, senior management, and experts from the procurement department. The 
project team should review the contract to ensure that the description of the 
product, service, timelines, and other technical details are good and as per the 
needs of the project.

The procurement management plan describes how the procurement processes 
will be managed and covers the entire life cycle of the contract—from the process 
of identification of contracting needs, to the vendor selection process, to contract 
administration, and finally to how the contract can be closed. The plan works as 
the guideline for the project manager, project team, and procurement department 
to carry out the procurement and contract work for the project.

The procurement management plan should include processes for the following:

	 1.	Identification of items needed for procurement: WBS, resource planning, cost 
planning, and schedule planning provide input for the procurement needs. 
The company may lack the resources (labor or material supplies) to carry out 
certain work. Sometimes, labor and capital can be available at a cheaper rate 
that may provide a cost advantage to the project. At times, the organization 
may need to outsource the work to make it faster to meet the deadlines. The 
plan should describe the criteria for selecting procurement items, along with the 
justification.

	 2.	Contract types: The procurement management plan mentions the types of 
contract that the project can have for different items. This should align with 
the organizational policy. Some common contract types include fixed-bid 
contract (also called fixed-price or lump-sum contract), cost-reimbursable 
contract, Time & Material (T&M) contract, etc. There can be many varia-
tions of these contract types.

	 3.	Vendor selection process: There can be many criteria for evaluating the vendors, 
including past performance for similar work, brand name, technical capabili-
ties, business size, relative cost, quality, proprietary rights, etc.

	 4.	Roles and responsibilities: Identify roles and responsibilities for carrying out 
the various functions that procurement management may require on the 
project. This may include people from outside the project team, particularly 
for the review and approval process, vendor payments, etc.
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	 5.	Assumptions and constraints: List the assumptions and constraints that might 
affect the procurement process.

	 6.	Process of linking other project processes, such as project scheduling, project 
cost management, resource management, quality management, performance 
management, to the procurement management process.

	 7.	Process for developing contract SOW and contract WBS: Contract SOW includes 
portion of the project scope that is to be done outside of the organization. The 
project scope document and the WBS are the inputs for this document.

	 8.	Vendor performance evaluation process, including the preparation of perfor-
mance matrix, service level agreement, etc.

	 9.	Contract administration: Document the process to make sure that both of 
the parties meet the obligation of the contract. Depending on the size of the 
contract and the process of the organization, contract administration is some-
times done by the administrative function separate from the project organi-
zation. Contract administration involves integration of the outputs from the 
contracted work into the overall work of the project and extending the project 
management process into the contracted work. For this purpose, contractors 
provide status and performance reports at predefined frequencies. The project 
team gets involved in the quality control of the contracted work, integrated 
change control, risk management for the contracted work, etc. Contract 
administration also deals with financial management of the contract.

	 10.	Contract closure: Involves the administrative closure process for making sure 
that all the contracted work products are reviewed and approved; all invoices, 
payments, and claims are settled; lessons learned documents are prepared; 
audits are completed; and there are no open items remaining. This goes as 
input into the project closure process. Even if it is agreed that the contract 
will be terminated prematurely, administrative closure should be performed 
properly and the plan should describe a detailed process for carrying out this 
activity. Make sure that all the terms and conditions of the contract are duly 
met by both parties and that appropriate approval and signoffs are obtained.

Configuration Management (CM) Plan
Configuration management is a field of management study in itself and is very 
popular in software development projects. Compliance with CM practices is one of 
the requirements for getting CMMI level-2 certification for any IT organization. 
Sometimes people consider configuration management as a housekeeping system, 
such as the Five S concept used in manufacturing and inventory management. As 
a matter of fact, CM is much broader in scope and function than just housekeep-
ing. The purpose of CM is to establish and maintain consistency in the perfor-
mance of a product and to maintain its integrity. Major functions of configuration 
management consist of identification, control, auditing, and status accounting of 
the changes. The process ensures that changes to all the project deliverables and 
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artifacts are controlled, audited, and authorized. The changes should be trace-
able by means of audit trails. CM is directly linked to the scope management and 
change management processes of the project.

The CM plan defines processes required to make sure that changes to the 
project deliverables occur within an identifiable and controlled environment. The 
document describes the configuration management tasks and activities to be exer-
cised by the project team during the course of the project and typically includes 
the following:

	 1.	Scope: Defines the scope of the configuration control; that is, it describes what 
deliverables and items will be controlled through configuration management. 
Configuration items may be customer deliverables, internal work products, 
and acquired products and tools. Configuration items can be identified based 
on criteria such as criticality of the work products, dependency of the work 
products on another, work products expected to change, work products that 
may be used by several groups, etc.

	 2.	Roles and responsibilities: The plan defines roles and responsibilities and assigns 
names to the roles. The configuration management team essentially consists 
of a lead, a back-up, and other supporting staff. Identify the change control 
board members and its organization.

	 3.	CM process: The plan describes in great detail the versioning processes, nam-
ing conventions, how the deliverables and artifacts are baselined for the first 
time, and then how they can be re-baselined after review and approval from 
required authorities. The CM plan explains the process for organizing the 
deliverables so that there is a place for everything and everything is in its 
place. The folder structure of the project share drive and the organization 
of the project sharepoint should be illustrated clearly. This process is very 
helpful because the artifacts are organized systematically and can be found 
quickly when they are needed. The document identifies kinds of users who 
require different levels of access (read, write, update, delete) for various arti-
facts and folders, and further explains the process for granting, revoking, and 
requesting access for different document, software, and servers. The plan pro-
vides information about the tools to be used for accomplishing CM tasks; for 
example, Visual Source Safe (VSS) is used for document control. The entire 
CM process section can be broken down into multiple subsections.

	 4.	Change control process: It is linked to the change management plan.
	 5.	Review and audit process: The plan should establish a process for CM audits in 

order to find gaps in the implementation of the plan and to suggest corrective 
action so that CM process works as desired. The process should explain the 
frequency of audit, items to be reviewed, roles of auditors and participants, 
and timelines for closing the open nonconformities found during the audit.
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Figure 2.8 illustrates the high-level process flow. As is evident, the configura-
tion management plan in a project helps find answers to the following questions:

	 1.	What artifacts need configuration control?
	 2.	What is the process for making changes to the artifacts?
	 3.	Who made the changes?
	 4.	What changes were made?
	 5.	When were the changes made?
	 6.	Why were the changes made?
	 7.	Who authorized the changes?

Projects use some kind of document control system to store project documents. 
In general, there is an organization-level usage guideline for the document control 
tool. This guideline can be tailored for project needs; otherwise it can be used 
as-is in the configuration management plan by referencing the guideline document. 
The document control usage guideline states the process of creating the project in 
the tool (such as VSS, Documentum, Clearcase, Qsmart, PVCS, Sharepoint, etc.). 
Projects generally have standard folder and subfolder names and structure. Check-in 
and check-out process, version numbering, and document retention versus archi-
val processes are generally consistent with the organizational process. Either the 
CM lead from the project organization or some other document controller outside 
the project organization owns the document control system and related processes 
for the project. So, the project managers may not be involved in the day-to-day 
affairs of the CM process, but they should ensure the process is part of their plan. 
Execution, monitoring, and control should take place as per the defined process.

A CM audit is a very good tool for keeping the process under control. The audit 
should take place at least once for all team members. It should check the under-
standing of the team members regarding the check-in/check-out process, where they 
can find guidelines for reference purposes, what the version numbering process is, 
whether or not they are aware of the folder structure, whether or not their own deliv-
erables are stored properly, and whether or not the naming standards have been fol-
lowed. The auditor should also inquire where the team members are keeping their 

Start Identify Items of interest Establish Configuration 
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Configuration Status 
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Figure 2.8  Flow of CM process.
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work-in-progress deliverables; the in-progress deliverables should also be checked-
in every day at the end of the day so that there is a back-up of the artifact main-
tained and in the event of system failure or any other misadventure, the work can be 
restored from the back-up. Make sure the owner of the deliverable stores the signoff 
and approval emails/notes properly and in a timely fashion. A checklist for the audit 
should be prepared; this can be the part of the document control usage guideline or 
the CM plan. Audit results along with any nonconformity should be communicated 
by the auditor to the audited person, PM, and the corresponding team lead.

Consider a case of the requirements document for an information technology 
project. This is a critical work product that must be considered for the configura-
tion control. When the owner of the document starts working on it, he/she names 
the draft version as per the version control process. The draft document is stored at 
the location specified in the CM plan. No one else has edit/write/delete access to 
the document except the owner. Others have read-only access. The revision history 
of the document is updated every time the document receives review comments 
from the reviewers. Finally, when the document is approved, it is baselined and the 
version number is changed to conform to the established versioning method (say, 
the version number is V1.0). Nobody is allowed to make any changes to the docu-
ment thereafter. If the need for a change arises, the PM submits a change control. 
Upon approval of the change control, the requirements document is checked out 
and the changes are made. The version number changes at this time to show an 
intermediate version number as per the versioning method described in the CM 
plan (that is, V1.01). The updated document again goes through the review process. 
When the document is approved for the new changes, the requirements document 
is re-baselined with a new version number (that is, V1.1). No one is allowed to 
make changes, however small they may be, to this version unless another change 
control is submitted and approved. Same configurable items should not be stored at 
multiple places because this will create integrity issues, confusion, and extra work.

Knowledge Management (KM) Plan
Knowledge is power. This fact also holds true for corporations and organizations. 
Organizations have realized that knowledge management is necessary for the pur-
pose of performance improvement, competitive advantage, agility, and innova-
tion. Knowledge management includes practices and business activities related to 
the identification, creation, storage, distribution, and measurement of knowledge 
assets. Exchange of knowledge is the focus in the entire exercise. In the current, 
fast-paced business world, things are changing very rapidly, products and processes 
are getting more and more complex, and teams are very dynamic in nature. All 
these factors necessitate the need for a formal knowledge management strategy for 
the organization. Business must keep pace with the changes happening around it. 
In the face of a global business environment, it is essential to keep the dependency 
on personal knowledge as low as possible. Employees and organizational units are 
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encouraged to document their knowledge and experience so that others benefit, 
and the knowledge is not lost once the employees leave the organization. Others 
can build on to the documented knowledge.

Knowledge management is not just restricted to the documentation of per-
sonal or an organization’s knowledge. It covers a broader area of knowledge, 
including research and development, the creation of tools and other creative 
methods to improve production and productivity, the spread of knowledge 
through mentoring and training, etc. Organizations cannot afford to reinvent the 
wheel every time. KM is an important part of all industries these days, and it is 
absolutely essential for knowledge-based industries, such as consulting, software, 
etc. KM is part and parcel of the normal work of employees in many organiza-
tions. Participation in KM activities such as the creation, review, update, and 
usage of KM artifacts is mandatory in many organizations because this is one 
of the tasks in an employee’s appraisal evaluation, compensation determination, 
and scorecard. Goals are set for the organization that percolate down to unit-level 
goals, down to individual KM goals. Organization should have a mission, vision, 
policy, and procedure for knowledge management. There should be a detailed 
process for the creation, review, usage, and storage of the artifacts. For example, 
the organization can have a website for the storage of knowledge artifacts. There 
can be a KM committee that oversees the administrative activities of the process. 
Any new knowledge artifact needs to be submitted to the committee by filling 
out the proposal document. Once the proposal is evaluated and considered for 
review, the artifact can be submitted for review along with suggestions for the 
name of reviewers. The KM committee manages the logistics and processes of 
review, approval, and storage. Upon final review, the artifact can be posted on 
the website. Anyone can search for tools, documents, and artifacts on the web-
site, just as one does a normal Web search on Google, Yahoo!, etc. Every click to 
the KM website can be recorded automatically and contributors can be awarded 
points for every use of the artifact. Some organizations maintain a KM tracker, 
which essentially has the names of team members, a list of their activities during a 
particular cycle (month, quarter, etc.), and a corresponding KM score. Evaluation 
criteria and scoring rules are predefined. At the end of the cycle, the KM cham-
pion can be announced and awarded.

The project knowledge management plan describes how the project will adhere 
to the KM policies, goals, and practices of the organization. A lessons learned exer-
cise is linked to KM. To this effect, the plan includes the following:

	 1.	Scope: What kind of KM artifacts are expected to be produced by the differ-
ent functions inside the project: This should go as a task into the WBS and 
finally into the schedule of the project so that the timeline is determined and 
communicated to the team. Once the task is tracked at the WBS and sched-
ule level, then it will also come under the scanner during the effort/cost esti-
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mate of the project. It is essential to consider KM activities during the effort 
estimation exercise; otherwise there will be a gap in the cost and budget.

	 2.	Roles and responsibilities: The KM plan defines the lead, back-up, and sup-
porting roles for KM activities in the project. The KM team will guide the 
artifact creation, review, and storing process. PMO administrative staff or the 
organization’s KM staff can assist in these roles and responsibilities.

	 3.	KM Process: This section describes where the drafts should be created, the 
method of communication, how the review will take place, and, finally, 
where and how the artifacts will be stored so that they become part of the 
organization’s knowledge asset. Tools and technologies involved in the KM 
process for generation and tracking of the artifact are explained. The process 
also defines reward and recognition methods. The project plan can reference 
the KM process document of the organization for the purpose of this section. 
If there are deviations, then a tailoring document can be prepared.

Transition Plan

This is a plan that helps in managing transitions in the project. Projects do not 
run forever; there must be a transition at the end of the project. The transition 
could be required with the business units, customer, a different vendor, operations 
and maintenance unit of the organization, etc. This is one of those activities that 
PMs usually neglect. However, if the transition is not done properly, it may lead 
to tremendous trouble for the end users and customers. This may have an impact 
on the business of the organization and result in internal conflict and friction. 
Typically, the transition plan describes how project deliverables will be brought to 
full operational status, integrated into ongoing operations, and maintained. The 
plan provides details about the following:

	 1.	Business processes and deliverables that need to be transitioned: The plan should 
describe the current business process and what the end state would be. The 
document identifies all the deliverables (products and services) that will be 
transitioned to the other party, who approves these deliverables before the 
transition takes place.

	 2.	Roles and responsibilities of all the parties involved in transition: List the roles 
and responsibilities for not only those imparting the transition, but also for 
those receiving the transition.

	 3.	Process for outlining transition task and schedule: The details of the task and 
schedule may not be available at the beginning of the project. So, at that 
time, major tasks and schedule information should be included, and a pro-
cess should be defined for detailing the information. Later, all the tasks are 
outlined and a full-fledged schedule is developed as per the guidelines docu-
mented and referenced in the transition plan.
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	 4.	Transition budget: It is very important that the transition activities and time-
lines are considered while developing project estimates.

	 5.	Tools and technologies required for transition.
	 6.	Communication process with regard to the project transition: This section of the 

plan outlines how often and in what format the project progress, issues, and 
concerns will be communicated to various parties receiving the transition. In 
general, they are not required to be informed about every detail of the proj-
ect, and the frequency of progress update is comparatively less. Identify the 
needs for transition meetings and their participants. The group receiving the 
transition may attend one meeting during the project kickoff. Later, they may 
be called to attend phase gate or exit gate meetings. The activity intensifies 
toward the end of the project where all the parties are invited to attend imple-
mentation meetings. The customer, business unit, and the operations team 
sign off on the transition plan document, implementation plan document, as 
well as the final product and services.

	 7.	Contractual obligations, if any.

PMs usually start the transition activity toward the end of the project, which 
is not a good practice. The process should start at the beginning of the project. A 
high-level transition period should be identified in the beginning of the project. 
This should be documented in the project kickoff meeting agenda. Key stakehold-
ers who will receive the transition should be invited into the project kickoff. This is 
a notification to all concerned that the organization has started such an initiative 
and they should be prepared to support the initiative once the project is finished. 
This will help the other party plan for the budget and resources (human resource, 
material supplies, etc.). Quite often, the project team will receive a lot of valuable 
information from these groups that helps in better design and planning.

Operations or external vendors will not take care of the project deliverables 
from day one when the deliverable is ready. Typically, the project team supports 
the business products and services for one week, one month, one quarter, or one 
year after the project is commissioned, and is based on the type of product, busi-
ness situation, and contract. The time period depends on the type of industry, the 
nature of the project, and other variables. The project is not considered complete 
until the transition activity is finished. This generally overlaps with the project clos-
ing phase. In software development projects, this phase is usually called the post 
implementation phase. Note that projects are not always transitioned after product 
deployment. The performing organization may decide to quit midway through the 
project as per the clause of the contract, or the customer may ask the vendor to stop 
working on the contract and transition the work to a different vendor. These situa-
tions generally arise due to quality, financial, and proprietary concerns.

In software development projects, the implementation plan document usually 
works as the transition plan and describes the steps necessary to turn the project’s prod-
uct or service over to the business unit, customer, operations, and maintenance.
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Environmental Management Plan (EMP)
Business cannot be separated from the natural environment. Increased awareness 
of the need to protect the environment has led to stringent environmental regu-
lations for businesses, new and old. More and more companies across the globe 
are proactively trying to adopt environmental management systems, and they are 
striving for ISO 14001 and other environmental management certifications. If the 
project potentially affects the environment, then it must have an environmental 
management plan. IT projects do not typically need this plan but manufacturing, 
construction, and mining projects, for example, generally need to have EMPs as 
part of their project plans. The EMP describes the processes that the project will 
follow to maximize its compliance with local environmental policies and minimize 
harm to the environment. The level of detail will vary, depending on the need of 
the project and the maturity of the organization with respect to compliance with 
environmental responsibilities and regulations. Sometimes, the EMP must be sub-
mitted to the state environment department. The project can start only after review 
by and approval from the concerned state department. So, in such cases, the EMP 
becomes one of the most important and one of the main deliverables in a successful 
project.

The plan should clearly explain the steps required to adhere to the organiza-
tion’s and state’s environmental policies. It explores how project activities and the 
products generated by the project could possibly affect the environment, both posi-
tively and negatively, and illustrates procedures to implement those environmental 
policies, including review and inspection of environmental factors and corrective 
actions required. The EMP identifies roles, responsibilities, resources, timelines, 
budget, training needs, and management commitment required to implement the 
plan. The plan should identify the quality goals for environmental factors such as 
air quality, water quality, noise level, forestation, etc. It should explain the process 
of taking corrective action so that the project activities and the result of the project 
do not deteriorate the quality beyond the accepted level. For example, a surface 
mining (also called open cast mining) project can deteriorate the air quality and 
water quality of the surroundings. It may affect the forestation, flora, and fauna and 
can create excessive noise in the surroundings. For such mining projects, the plan 
should identify the accepted level of dust density in the air for the work area and for 
the surrounding locality, and should identify corrective actions (such as using water 
sprinklers, dust suppressants, distribution of nose masks to workers, etc.) to con-
trol the air quality and exposure. Plantations around the mining area can further 
prevent the dust from flying out to residential areas and will also prevent excessive 
noise levels. The plan should mention the types of heavy, earth moving machines 
to be used in the project, the noise level (in decibels) generated by such machines, 
and how the operators and other workers can be protected by the use of earmuffs, 
headgear, and frequent breaks during work. The mining project requires a lot of 
water; the plan should explain the amount of water required for the project, where 
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it is supplied from, the effect of this usage on the surrounding water table, and 
how the project will ensure minimum impact to the water table. The plan should 
explain how much water will be recirculated into the system, where the industrial 
waste will be dumped, waste treatment arrangements in order to minimize the 
impact, etc. Once the project is completed, the company cannot abandon the site 
as a wasteland. As part of the environmental management plan, it should identify 
the layout, timelines, resources, and budget for the reclamation of the land and the 
forest it used for the project. If treated properly, the value of the land can increase 
after the reclamation. There are many cases where some finished opencast mines 
were converted to a lake surrounded by nice, beautiful parks to make it a recreation 
facility for the locals as well as visitors.

One of the important aspects of the environmental management plan is the 
disaster recovery plan (DRP). Irrespective of the nature of the industry, if a proj-
ect is required to have an EMP, then the EMP must contain a DRP. The DRP 
is the subset of the business continuity plan. Again, consider the surface mining 
project as the example. The DRP should explain the potential disasters caused 
by project work. The wastewater disposal line might burst, causing serious water 
contamination in the surroundings; a fire might break out in a machine or other 
mining facility that may be dangerous for the workers and surrounding envi-
ronment; landslides can cause major problems (loss of life and property, block-
age of the natural course of water, damage to the forest and plantation cover, 
loss of working hours, etc). The DRP, part of the EMP, should identify poten-
tial disaster situations and should explain the readiness plans of the project in 
terms of procedure, training plans, human resource, equipment, budget, etc.

Change Request Document
Change management is part of the integration management knowledge area. 
Organizations usually have a template for this communication tool. The PM pre-
pares the change request (also called change control) document, often with the help 
of team members. Once the project team recognizes a change to the baseline version 
of scope, schedule, and cost, the PM documents the details and requests the change 
control board to review and approve the document. The project change control 
board would generally consist of the business owner, project sponsor, and steering 
committee members. Until the change request is approved, it is not considered part 
of the project plan, and the project team should continue working according to the 
original plan. Suppose the request is for additional project scope; then the team 
should not start working on the new scope until the change request is formally 
approved. Similarly, if the project team recognizes the need for additional cost 
in order to finish work for the existing scope, then no work should be carried out 
beyond the previously approved budget until the new budget is signed off. Ensure 
that the document has enough detail so that it helps the review board to make an 
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informed, appropriate, and quick decision. Once the change request is signed off, it 
becomes part of the plan. The PM should reflect this change in the project plan by 
changing the version number of the original plan.

The change request document typically covers the following information:

	 1.	Project name and project number.
	 2.	Author: Generally the project or program manager.
	 3.	Date when the change request was raised.
	 4.	Names of review board or change control board members.
	 5.	Information about the project: Project objectives, current schedule, and 

budget.
	 6.	Does the change apply to scope, schedule, cost, or more than one of these?
	 7.	What is the change? Provide a summary of the change compared to the base-

line of the project scope, schedule, and cost, as the case may be. The infor-
mation should be documented in a few sentences only; at the same time, it 
should not leave out any important point.

	 8.	Need/justification for the change: Explain why the change is required and what 
value would the change add to the current functionality and to the originally 
identified business objectives.

	 9.	Financial and business impact of not doing the change: Explain the impact on 
the project’s business objectives if the change in not applied.

	 10.	Information on other alternatives explored: Senior management will always be 
looking for the creativity of the project team and would like to understand 
the alternatives to the solutions. So brainstorm with the project team and the 
business users to identify alternatives and weigh the pros and cons of every 
alternative. Subject matter experts can be interviewed to obtain this detail. In 
case no alternatives are available, document that too.

	 11.	The financial, schedule, and business impacts of pursuing the change: This is 
a very important piece of information for executives before making a go/
no-go decision. Get estimations from the team for all the tasks to make the 
required change. Quite often, the information may be required immediately 
and the team may need to perform an analysis before giving a good estimate, 
but the project team may not have the bandwidth to carry out the required 
analysis. In such a case, ask for a ballpark estimate and communicate this 
fact clearly in the change request document. Mention the milestone sched-
ules that may be impacted because of the change and provide the original 
and revised start and finish dates for those milestones. Similarly, prepare a 
comparison matrix for the relevant original business scope versus the revised 
business scope.

	 12.	Risks and assumptions associated with the change: Risk can be positive as well as 
negative. Positive risk is the opportunity that the organization gets by making 
the change. Mention the negative risks for the change in terms of dependen-
cies, cost, schedule, etc. Describe the risks in meeting the proposed change; 
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mention the probability of the risk and its impact. If you are proposing a 
change to the schedule, then describe all the risks in meeting the new sched-
ule. This document should also list the new risks that this change would 
bring to the project objectives. Apart from this, revisit the existing risks of 
the project to assess if the change control will affect any of the existing risks. 
Assumptions made to meet the new schedule should be clearly pointed out in 
this document. This helps senior management in making a decision about the 
change request.

	 13.	Names of approvers, their organization, contact information, and the date they 
approved the document.

	 14.	Project deliverables that require an update because of the change: Invariably, the scope 
document, design document, project management plan, etc. should go through 
changes. Once the changes are made, approvals are required for the new version.

Project Status Report
This is one of the most important documents that a PM creates almost every week. 
In general, every organization has a template for the report and there is not much 
room to tinker with the format. Despite this, the PM must ensure that the format 
and frequency of the report is discussed and agreed upon by the customers in the 
communication planning phase of the project.

The status report typically includes information regarding the following:

	 1.	Name of the report.
	 2.	As-of date: Make sure the report produces status as of the reporting date itself. 

In general, there is a fixed date on which the PM must provide the status. For 
example, the PM may be required to provide a status report every Monday 
for the project status as of the previous Friday. Sometimes, for some reason 
or another, the report distribution may be delayed until, say, Wednesday or 
Thursday instead of Monday. In that case, it is also quite appropriate to report 
the status as of the previous Friday only until specifically asked by the stake-
holders to report it for the current date. The reason for this is that it is always 
good to keep the report frequency the same so that the progress can be com-
pared reasonably well.

	 3.	Who is reporting, or the name of the project manager.
	 4.	Major stakeholders: It is a good idea to mention the major stakeholders in the 

project. Mention the names and organization of the project sponsor, business 
owner, program manager, program director, steering committee members, 
etc.

	 5.	Overall status color (generally GREEN, YELLOW, RED, or BLUE): Provide 
a proper comment on the status if it is YELLOW or RED, and provide the 
get to GREEN plan. Most of the time, organizations have explicit criteria for 
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what is considered BLUE, GREEN, YELLOW, or RED. If there is none, get 
them clarified from the PMO or the project governing body and distribute 
the information to all stakeholders as part of communication plan.

	 6.	Executive summary or executive attention: Write special messages that execu-
tives should pay attention to. This should be a quick, short summary about 
the project status and the information that executives should know. Some of 
the best practices on this section are described later in more detail.

	 7.	Tasks planned for the reporting period: State whether or not the tasks planned 
in the reporting week/month were achieved. If they were not achieved, add 
a comment stating the reason why they did not finish. This is also called the 
achievements made during the reporting period.

	 8.	Goal for the next reporting period: Specify the tasks planned for next reporting 
period.

	 9.	Risks or issues, including management/executive attention: If the list is too long, 
cite the major current risks and then provide a link or location to the entire 
list.

	 10.	Major milestones, their planned/actual start and end dates, status and percent 
completion, and comments or remarks: If a particular task is in YELLOW or 
RED status, provide a short, appropriate comment on why it is not GREEN, 
how it affects the overall status, what it will take to make it GREEN, and 
what is being done to that effect. Present the milestone information in tabular 
form for better visual presentation.

	 11.	It is always good to provide status on cost and budget.

The project will generally involve multiple application areas within the organi-
zation, or sometimes it will involve multiple units within the same application area. 
Every application area or unit can have different challenges (in terms of resource, 
budget, scope, risk, etc.) and dependencies; and in the case that they are managed 
as one project, it is imperative as well as easy to report the status of these individual 
application/subject areas separately, although in the same report document. Make 
different sections for their milestones. The overall status of the project will depend 
on the status of all these application/subject areas. For example, if the project has 
three application (Apps) areas without any dependencies with each other: Apps 1 
is planned to finish in six months, Apps 2 in eight months, and Apps 3 in twelve 
months. The business owner and sponsor do not mind as long as all three projects 
finish by the end of twelve months. Now suppose that we are in the ninth month 
and Apps 1 and 3 are in GREEN status but Apps 2 is in RED status because of 
the lack of sufficient resources to start the implementation activity. It is expected 
that the required resources will be available after one month and to finish the task 
by the end of the tenth month. So, in this case, even though the status of Apps 2 
will be reported as RED (because the implementation date has been missed), the 
overall status can still be reported as GREEN because the project is expected to 
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accomplish its schedule objective of implementing all three application areas in 
twelve months.

Be extra careful while writing special messages intended for senior manage-
ment. Keep the message short and simple, appear positive, and indicate options you 
have tried to overcome challenges. Avoid open-ended statements and provide ETA 
(expected turnaround) for every pending decision or action that you cite in this 
section. For example, suppose someone writes “Completion of design is pending 
inputs from lead architect.” It is quite evident that this information is incomplete 
because it does not tell when the input from architect will be available. This makes 
the executives curious. You can expect questions from senior management on such 
reports. To avoid such unnecessary questions, keep your report full and complete 
by providing the necessary ETA. In case the ETA is not available, then also report 
that. So, a better report would state: “Completion of design is pending inputs from 
lead architect, which is expected to be available by 12/1. Attempt is being made to 
engage another senior architect for faster turnaround.” The message should neither 
be offensive toward any organization, group, or stakeholder, nor be defensive about 
you. It is very common to get carried away in the blame game when a project faces 
a crisis, but one should always stay away from such a trap.

Following are some more tips to make a better project status report:

	 1.	The report should not be too long, but at the same time, it should contain 
enough details to provide sufficient information for decision making. Long 
reports will discourage readers to go through every detail and so they might 
miss some vital information.

	 2.	Keep the format of the report simple so that it is easy to read and main-
tain. Avoid too many colors, too many fonts, too many styles, and too much 
animation.

	 3.	Do not hide any vital information—due to fear or any other reason. Executives 
will find it sooner or later, and it may backfire. More importantly, if execu-
tives get the information (good or bad) on time, they will help you or will 
suggest ways to overcome the challenges. That does not mean you should 
include every tiny detail. Keep the statements neutral and positive.

	 4.	Work with the stakeholders and customers to provide them with the informa-
tion they need.

	 5.	Spend enough time in preparation and self-review of the report because this 
is one of the most important deliverables that has far-reaching impact on 
performance evaluation.

	 6.	Do print previews before distribution and ensure contents appear properly 
so that they are easily readable. If you are using colors, they may appear very 
nice on a computer screen but when printed, they might not appear that 
good. Not everyone has a color printer; for the benefit of such readers, supple-
ment the color with the name of the color or its abbreviation.
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	 7.	If the report uses a macro or formula to compute the values of some fields for 
generating a result (especially if using MS Excel), then check the formula and 
the macro every time you make a change to any of the fields that are used in 
the macro.

You may have put so much time and energy into writing the report every week, 
yet no one has ever come back to you with a question or concern. Some PMs may 
feel happy about it, but in fact it is not a healthy sign. The status report is a very 
powerful tool for the project manager, so the PM must ensure that the effort does 
not go down the drain. One of the ways to overcome this challenge is to set up a 
regular meeting with the stakeholders to go through the report. If that is not pos-
sible, at least copy the main contents (executive summary section, major risks and 
issues section, etc.) of the report into the body of an email such that the email does 
not exceed more than one page. This will provide others with a taste of your report 
for quick review without requiring them to open the document. If they are inter-
ested in getting more details, they will be lured into opening the report and reading 
it thoroughly. There are chances that you may be asked to modify the report format 
or content. Show openness for such changes after understanding why they want the 
change. After all, you are writing the report to provide the information stakehold-
ers need and the information that you want them to know. Different people like 
different formats, so in the case of conflict, go with the choice of the main stake-
holder; others need to work with him or her.

Milestone Report
Projects are typically reviewed by executives at the end of major milestones. These 
are the checkpoints where projects are monitored to keep them on track. In real 
life, a milestone is a marker that tells how far you are from a certain point—so you 
know how far you have traveled toward your destination and how much farther you 
have to travel. Project milestones perform exactly this role in a project schedule. 
They mark significant events, deliverables, or interdependencies that need to be 
monitored to keep the project on track. A project milestone report provides infor-
mation about what has been achieved and what else should be done to successfully 
complete the project. Milestone reporting is just one of many ways to monitor and 
present the status of a project. It is an extremely effective approach in large and 
complex projects with many interdependencies because it helps present information 
in a meaningful yet concise way, showing what has actually been achieved.

The first step is to identify the major and critical milestones so that they can 
be used for better tracking and control of the project. The milestone report typi-
cally provides information about the current milestones, their status (whether or 
not they are on track), slippages if any, reasons for slippage, and the risks associ-
ated with the current and future milestone tasks. Project scheduling tools, such 
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as MS Project, have features available to earmark certain tasks as milestone tasks. 
A milestone task does not have any effort associated with it. These tasks can be 
imported through the tool into a different document, which can readily provide 
information about all milestone tasks for the project, date of completion, and their 
percent completion. Take baseline (original) and revised dates for the milestones 
from the project schedule. A simple milestone report only contains the name of 
major deliverables, their status, along with comments. However, a perfect milestone 
report should go beyond that and should also report risk and issue status, defect 
summary, budget status, resource status, etc., at every milestone. A project risk 
register can be attached to the milestone report. Figure 2.9 provides an example 
of a sample milestone report prepared in MS Excel. Note that milestones in italics 
represent customer responsibilities and those in normal font are the responsibilities 
of the performing organization. This can very well belong in Chapter 4 (tables and 
metrics). However, the format of the report can vary from organization to organi-
zation, or project to project, and sometimes it might very well be presented in text 
format using MS Word or other such tool.

Meeting Agenda and Meeting Minutes Document
Project managers spend most of their time in meetings. They need to interact with 
cross-functional teams in these meetings and it is PM’s job to keep the participants 
focused on the meeting objective, prevent conflicts, extract the right kind of infor-
mation, and, finally, come out from the meeting with the achieved objectives. If 
not managed properly, the meetings will be chaotic and will create hindrances for 
the project. The meeting agenda and meeting minutes are two very powerful com-
munication tools at a PM’s disposal. It is good practice to send an agenda to the 
participants before the meeting and follow up the meeting with minutes. However, 
that is not enough; a good agenda and good minutes are as essential for the success 
of the meeting as any other factor. There is a famous proverb: “A good lather is half 
the shave.” Plan the meeting in advance as much as possible and put in the effort in 
preparing for important meetings.

Many people may argue that meeting minutes are overkill; however, on big and 
complex projects, many decisions are made in the meetings and if not documented 
and stored properly, some important decisions might fall through the cracks. One 
can refer to them in the future for tracking the history of important and critical 
issues. Above all, it serves the purpose of fair understanding among the participants 
to ensure that everyone is on the same page as far as understanding and agreement 
are concerned. In case the understanding of the PM is not correct, then it can be 
corrected by other participants through a revision of the minutes. Sometimes, all 
the participants may not be able to attend the meeting. In such cases, the minutes 
of a meeting make everyone aware of the discussion, decisions made, and next steps.

The agenda should generally contain the following:
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Milestones
Original 
End Date

Revised 
End Date

Actual 
End Date Status

Original 
Budget

Revised 
Budget

Actual 
Cost

Risk 
(H, M, 

L) Comments
Initiation 31-Oct-08 14-Nov-08 11-Nov-08 Complete $8,000 $10,000 $10,500 

Receive 
specimen from 
customer 14-Nov-08 14-Nov-08 21-Nov-08 Complete $0 $0 $0 

Staff core 
project team 14-Nov-08 14-Nov-08 10-Nov-08 Complete $0 $0 $0 

Staff consulting 
team 
(Customer) 14-Nov-08 14-Nov-08 10-Nov-08 Complete $0 $0 $0 

Business 
requirement 31-Dec-08 31-Dec-08 25-Jan-09 Complete $75,000 $95,000 $100,000 

Specimen was 
changed after 
several rounds of 
initial discussion.

Design 20-Feb-09 27-Feb-09 In Progress $200,000 $265,000 H

Status Red - Lead 
designer left 
organization while 
one of the 
supporting 
designers got sick.

Finalize vendor 
requirements 12-Jan-09 12-Jan-09 12-Jan-09 Complete $5,000 $5,000 $4,000 L —continued

Figure 2.9  An example of a sample milestone report prepared in MS Excel.
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Secure vendor 
resources 6-Feb-09 6-Feb-09

In 
Progress $10,000 $10,000 L

Status Green - On 
Track

Construction 22-May-09 22-May-09 $450,000 $600,000 H

Use extra 
resources to catch 
up schedule. High 
Risk because 
budget impacted 
negatively. 
Medium Risk for 
Schedule.

Quality testing 30-Jun-09 30-Jun-09 $150,000 $150,000 

Overlap this task 
with Construction 
to reduce impact 
on final schedule.

User 
acceptance 
testing 17-Jul-09 17-Jul-09 $40,000 $40,000 

Overlap this task 
with Quality 
testing to reduce 
impact on final 
schedule.

Commission 
the product 7-Aug-09 7-Aug-09 $20,000 $20,000 

Project closure 21-Aug-09 21-Aug-09 $10,000 $10,000 

Figure 2.9 (continued)  An example of a sample milestone report prepared in MS Excel.
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	 1.	Subject of the meeting.
	 2.	Date and time: Include time zone information because participants might be 

located in different time zones across the globe.
	 3.	Location: Use Web access information if the meeting is webcasted and use 

dial-in information if it is a conference call. These two are invariably always 
used these days because of the international nature of the business as partici-
pants are located remotely.

	 4.	Organizer: This is the host of the meeting.
	 5.	Participants: Add information about the organization or designation and 

project role of each participant if required. This is particularly helpful when 
the participants are new to each other.

The table in Figure  2.10 nicely captures the points discussed above and it does 
not take much space. While sending the agenda before the meeting, the name of 
attendees can just be mentioned in the normal font as shown in the figure. After 
the meeting, when you distribute minutes, just mark the attendees by making their 
names bold or by highlighting with some color as per convenience.

	 6.	Discussion points in order of priority: Sometimes you need to make them flexi-
ble as per the availability of key participants. For example, if a key participant 
is available only for the first 10 minutes of the meeting, then it makes sense 
to discuss those items first for which you need input from that participant.

	 7.	Agenda items should be presented in concise bullet format as much as possible: 
Benefits include better presentation, making sure that nothing is missed, and 
provides an opportunity for allocating time against each agenda item.

	 8.	Open action items from the last meeting (if applicable) in case of a follow-up 
meeting or a recurring meeting: This will ensure follow-ups take place regularly 
and the action items do not fall through.

Host Shankar Jha Location Conf-room A-100

Date/Time 11/18/2008        
9:30–10:30 

(GMT)

Call-in info 1-800-888-9999 Access Code 
1234

Attendees 
– Participants 
who attended the 
meeting are in 
bold.

Attendee A; Attendee B; Attendee C; Attendee D; 
Attendee E 

Figure 2.10  Meeting agenda document.
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	 9.	If the purpose of the meeting is to discuss some issue or problem and to choose 
the best option to resolve it, then clearly outline “Background/Event,” “Problem 
Statement,” “Impact,” and “Options or Possible Resolutions”: If this informa-
tion can be available before the meeting, it saves a lot of time and keeps the 
meeting on track. This is just an example that can be extended to any other 
discussion topic. Bottom line: good, structured documentation enhances the 
chances of success, saves enormous amounts of time (remember: a meeting 
is normally attended by multiple people so even a fifteen-minute savings in 
meeting time saves a lot of man-hours collectively), and helps keep the par-
ticipants’ morale high.

For a regular team meeting (e.g., weekly project team meeting), it is a good idea 
to keep administrative items at the top of the agenda as a regular item to discuss 
with the team. Examples of the administrative items include when the timesheet is 
due every week, location or path of project documents, vacation time (PTO time) 
of project team members, special organizational announcements made recently 
that may concern the project or the project team, any other administrative items 
that team members need to be aware of or need to be reminded, etc.

The minutes of meeting document should contain the following:

	 1.	Participants who attended the meeting: To avoid double writing, you can highlight 
with some color the names of participants mentioned in the agenda document.

	 2.	Discussion and decision points in a concise format against every agenda item: 
Again, there is no need to write this separately; mention the discussion points 
just below the agenda item; you may just keep the font color different to dis-
tinguish between the agenda and the minutes. This will keep the document 
concise, reduce your time in preparing the minutes, and save time for readers 
because they do not have to go through multiple pages and read the same 
thing over and over again. You may notice that people invariably do not read 
the meeting minutes document, one reason being that they become discour-
aged when they see a multipage document. Figure 2.11 provides an example 
of how a meeting agenda and minutes can be documented in one place only 
without duplication.

	 3.	Action item, owner, due date, and status (open/close): Use a table to better orga-
nize the action item. Care should be taken to have one owner for an action 
item (Figure 2.12). If more than one person is responsible for the task, then 
one owner should be identified who will take the lead in completing the task 
with the support of others.

Use a Word document for meeting minutes and attach it in an email rather 
than documenting the minutes in the email itself—unless the content is short 
enough to accommodate in less than a page of email. Some organizations use an 
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MS Excel template for meeting agendas and minutes, but one will find that MS 
Word is better suited for this purpose.

It is not essential that the PM takes notes in the meeting or that he/she sends the 
minutes; this task can be delegated to an appropriate person. Sometimes the dis-
cussions can be too technical for a PM to understand everything clearly or to take 
appropriate notes. So, in these cases, the task can be delegated; however, as much 
as possible, the PM should take notes and should prepare the minutes himself, 
particularly when it is a cross-functional meeting or a status meeting. The reason 
is very simple: there are so many things discussed in the meeting that everything 
might not be relevant for documentation. Participants who are experts in different 
functions will think in their own way and may align the minutes as they perceive 
the issue. The PM is a neutral person who has a broad view, so a PM can avoid extra 
details, and at the same time all the necessary elements can be captured and distrib-
uted. Many PMs use administrative assistants for taking notes and for distributing 

Agenda in Italic font and minutes in normal font.  

Agenda 1

Minutes 1

1.	 Agenda 2

Minutes 2

2.	 Agenda 3

Minutes 3

3.	 Agenda 4

Minutes 4

Figure 2.11  An example of how a meeting agenda and minutes can be docu-
mented in one place only without duplication.

Item # Action Item Owner Due Date
Status  

(Open/Close)

Figure 2.12  Action items.
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meeting minutes. Administrators do not have the insight so they may either cap-
ture everything, including all the noise from the meeting, or may leave out critical 
points due to a lack of understanding. The use of administrative assistants should 
be avoided in this case. As a best practice, apart from timely distribution, meeting 
minutes should also be stored at a fixed location as per the configuration manage-
ment plan or the document control system of the project. Use admin for the pur-
poses of document maintenance and storage.

Project Closure Report
Projects must be closed formally and properly. Formal closure is as important as 
formal initiation. This is one process that often gets a raw deal. The team is in a 
hurry to get out of all project activities and is looking forward to the next assign-
ment. However, the PM should ensure that the intensity is maintained and people 
take part in activities with enthusiasm. The closing process might involve many 
tasks, based on the process of the organization. A few, common examples include 
signing off on emails from customers, wrapping up administrative documentation, 
final audit signoff, final lessons learned documentation and discussion, contract 
close-out, transition and handover to maintenance and operations, etc. Sometimes 
the project closure report refers to a checklist and sometimes it documents in itself 
the list of tasks required to be completed in order to formally finish the project 
closure process. One will be able to close the project in a professional and efficient 
manner by completing the steps listed in the document.

It is very important for a project manager to prepare and send a closure report 
to all stakeholders and upper management. This gives the PM a chance to show-
case the achievements of the project. Although a project has faced many issues 
and struggles, they may be presented as challenges and one can mention what the 
project team did to overcome those challenges. People generally remember failures, 
so it is also important to make everyone aware of the successes. Therefore, it is an 
opportunity to change the perception of people positively in your favor about the 
project and its success despite numerous challenges. There is a famous saying: “All’s 
well that ends well.”

The project closure report generally includes the following:

	 1.	Objectives of the project, including which objectives were met and which ones 
were not met. Provide appropriate remarks for the objectives not fully met by 
the project. Mention how these objectives will be taken care of. Sometimes, it 
may become part of some other project or may be taken into the scope of the 
next phase of the same project.

	 2.	Signoffs from customers, operations, production and maintenance depart-
ment, and all other required authorities.

	 3.	List of deliverables produced and their location in the project library.
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	 4.	List of open items and who is taking care of those after closure of the project.
	 5.	Success stories: This is different from the objectives mentioned in (1.) above. 

This section should explain what the project team did to overcome challenges 
and to sail through the crisis situation. Highlight the achievements of the 
project and those of the project team without going overboard.

	 6.	Lessons learned: Good practices, areas of improvements, and recommenda-
tions. This is explained in great detail as a separate topic in this chapter.

	 7.	Report on schedule and cost: Provide proper comment on variances.
	 8.	List of change requests.
	 9.	Contracts and invoices, if applicable.
	 10.	Contributors: Mention the names of project team members from various 

functional organizations. Also mention the names of other stakeholders and 
their organizations.

Most importantly, do not forget to appreciate the team. Special appreciation can go 
to some selected members, who went above and beyond to contribute exceptionally 
to make a positive difference in the project, but a general appreciation should go to 
everyone. It is recommended that the special appreciation should be sent separately, 
explaining why their contributions are appreciated.

Projects may end prematurely; it is more important to close such projects prop-
erly to avoid confusion at a later stage about what was achieved by the project and 
what was not achieved. In such a situation, document the reason behind early close-
out, project phases that were completed along with the last project phase, objectives 
met, objectives remaining to be met, authorization note from the sponsor to close 
out the project, list of deliverables produced along with all the signoffs, deliverables 
produced partly, deliverables not produced at all, cost and budget details, contract 
closure signoffs, lessons learned document, success stories, list of change requests, 
contributors, etc.

Many organizations have a toll gate, exit gate, or phase gate process at certain 
milestones. In general, the members of upper management are the key participants 
in a toll gate review. Depending on the process of the organization projects quali-
fying, some predetermined criteria must be presented at the toll gate at certain 
milestones or events. Examples of the criteria for qualifying for a toll gate include:  
projects exceeding $1.0 million in budget must go through the toll gate at the end 
of planning phase; any project exceeding the OOM estimate at the end of the 
design phase by more than 50 percent; or all regulatory projects must go through 
the toll gate at the end of the planning, design, and testing phase, etc. Similarly, 
if an organization follows an exit gate process, then projects must go through the 
phase gate or exit gate for a review of different critical parameters at the end of every 
phase. The concept described in the project closure report is also applicable to a toll 
gate report or exit gate report. The content might change a little bit but the concept 
remains the same. It is good practice to prepare and distribute such a report at the 
end of every major milestone.
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There are many benefits of exit gate reports. One of the most important benefits 
is the recognition by team members and stakeholders of the closure of the previous 
phase. This gives the PM a chance to obtain acceptance and approval signoffs from 
the customer and other stakeholders on the deliverables produced in the previous 
phase, obtain required deliverables from the other applications and organizations 
that may be required in the next phase, and also obtain approval from the customer 
and the stakeholders to proceed with the next phase. The logical break given by the 
exit gate provides the project team with an opportunity to review their successes 
and failures in the previous phase, discuss lessons learned, re-estimate the work 
of the next phases, and, if required, reset goals and re-baseline the project plan. 
Project performance should be reviewed thoroughly at the end of a phase. This is 
also a good time for different kinds of project audits. Sometimes the phases may 
overlap or there may not be a hard break between two phases. In that case, the 
phase gate review should be conducted as soon as the important deliverables of the 
previous phase are ready. Also record the ongoing work of the next phase in the 
phase gate review report.

Lessons Learned Document
A project, by its nature, is full of lessons for the team members and the organiza-
tion. Things seldom go as per the plan, but that does not mean one should stop 
planning or stop learning. Planning and execution get better in an organization 
with experience. So, it is imperative that the project team keeps learning from every 
lesson and also captures the lessons and passes them on to the process assets of the 
organization so that others are benefited on future projects. Not many organiza-
tions are mature enough to realize this benefit, which results in their poor learn-
ability as an organization and the projects keep making the same mistakes time 
and again.

This is another neglected process in the project, the reason being that this docu-
ment does not have a direct impact on the deliverables of the ongoing project in 
most cases. If at all, people prepare a document for the sake of formality; it is gener-
ally done at the end of the project. The lessons learned process should ideally take 
place throughout the project, culminating in the project closure process. However, 
in practice, it becomes very difficult to carry out the formal lessons learned dis-
cussion before the close-out. Before the project closes out, team members are too 
busy and too focused working on the tasks assigned to produce the deliverables. 
Nevertheless, if you look at this practice closely, the project team is always on the 
lookout for best practices and if something does not work out, they adopt new 
ways. Similarly, if something works well, then they carry on with it. The PM and 
the team leads should keep documenting such things in a separate document ear-
marked for lessons learned. Thus, by the end of the project that document becomes 
a repository for lessons learned. A final lessons learned exercise should be performed 
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at the end to wrap up this process and also to give it a holistic view. Regular docu-
mentation of the lessons learned ensures that points are not missed because of the 
long duration of the project. Many people may drop off from the project by the 
time the project comes to an end and, moreover, people may also forget many les-
sons, good or bad, as time passes. Project managers who do not document the les-
sons during the course of the project generally scramble around for input at the last 
moment. They face lot of difficulty in acquiring the quality and quantity of input 
that may be available if asked for at the right moment. In general, very few people 
are left by the end of the project and most of the team members released from the 
organization cannot be contacted. This makes the task of feedback collection even 
more challenging.

Some pundits propose to capture the lessons during project status meetings; 
however, you may find this impractical, the reason being that people generally do 
not have enough bandwidth and inclination to discuss this every week. Instead, 
you might schedule a dedicated monthly meeting for one hour involving leads 
from all functional areas. Ask the leads to collect input from their respective 
teams and compile them in the common lessons learned document. The docu-
mented lessons can be discussed in the meeting, along with any undocumented 
feedback. Some PMs schedule lessons learned meetings at the end of major proj-
ect milestones or project phases. These milestones and phases are the logical tran-
sition points in the project where the team can take a deep breath, look back at 
what they did, how they did it—and given another chance, how they would like 
to do the same task in the future. The team can discuss the challenges faced, how 
some issues can be avoided or impacts reduced in the future, and what they did 
well for which they can be proud of and can repeat in the future. Look at what 
went right and what went wrong, and encourage the team to express their expe-
riences. Make it clear that people should not resort to finger-pointing. Discuss 
the process and task rather than the people and group. To make this a planned 
activity, put the lessons learned task in the project schedule and estimate for it in 
your project budget.

Mature organizations have a central repository for storing the lessons learned 
contents from all the projects. Without this arrangement, it is very cumbersome 
and difficult to catch hold of the right kind of lessons learned from previous proj-
ects. If stored and cataloged properly, this can serve the organization in a big way. 
People may pull relevant information from the lessons learned database or a central 
site to implement the good practices and at the same time avoid the mistakes done 
in previous projects. Lessons learned exercises can also be used as an input into 
the process improvement of the project and the organization. For example, sup-
pose a project went ahead into the user acceptance testing (UAT) without formally 
obtaining and documenting the user acceptance criteria and later realized that the 
qualities of the deliverables were way below the quality standard the users had 
expected. This led to a major rework requiring plenty of extra expenditures. This 
is a good lesson for future projects. To improve the process, a task can be added to 
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the WBS or the master project schedule template to obtain user acceptance criteria 
in the beginning of the project, say before the development work starts. Internal 
QA can plan and perform verification, validation, and testing—considering the 
acceptance criteria as the benchmark.

If your organization has a template for this document, use that template; oth-
erwise, create one for your project. At a minimum, the document should have the 
project name, names and roles of people contributing to the lessons learned pro-
cess, and the actual lessons learned. For the actual content of lessons learned, a 
tabular form works the best, one that can be divided into two parts: one for good 
practices and one for areas of improvement. This can further be subdivided by 
major task or function. For example, in a software project, the subdivision might 
consist of Requirements, Design, Development, Testing, Implementation, Project 
Management, General, etc. Another categorization can be made based on vari-
ous disciplines or the aspects of the project, such as technical, cost, scope, sched-
ule, quality, etc. The name of the person reporting the best practices and areas of 
improvement should be avoided. The names and roles were already cited in the 
beginning of the document, irrespective of who reported the lesson and who sug-
gested what. The date of reporting can be included for the purpose of tracking the 
history (Figure 2.13).

Email Etiquette
Email is the most frequently used tool for written communication in the modern 
business world, so one must be aware of little tidbits to enhance the effectiveness 
and impact of communication. A message should be understood clearly when read 
quickly. This can be achieved if the message is well planned, simple, clear, and 
direct. The message should always be easy to read.

In general:

	 1.	Know in advance what your target is.
	 2.	Use concise language and stick to the point.

Item # Action Item Owner Due Date
Status  

(Open/Close)

Figure 2.13  Lessons learned.
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	 3.	Use powerful and persuasive language.
	 4.	Own the message and display confidence.

Now for a few simple do’s and don’ts that can do wonders for your email 
communications:

Don’ts:

	 1.	Think twice before replying to ALL because it adds to the traffic and may 
create communication overload.

	 2.	Keep the signature short (maximum four or five lines); it should contain des-
ignation, department, and company name; calling numbers; and email id. 
Adding an email id is a good practice because sometimes the actual email id 
does not display in the address bar when the email is received from a different 
organization or from a different domain.

	 3.	The signature should be smaller when you are replying or forwarding an 
email, with some exceptions based on the situation.

	 4.	Avoid punch lines or jazzy flashy content in the signature for project-related 
formal emails. You might like a punch line and might strongly believe in it; 
however, do not use it in formal project emails.

	 5.	The content of the email should generally be kept to just one page. If the 
content is very long, the use of an attachment is suggested in such a way that 
email has the main message and the attachment serves as an addendum, extra 
information, example, and supporting facts. A short message encourages the 
recipient to read it and read it on time, which is a very important part of effec-
tive communication.

	 6.	Avoid the use of slang for formal communication.
	 7.	Avoid the use of emotions.
	 8.	The use of too many colors, fonts, and font styles should be avoided.
	 9.	Do not put a read receipt for every email. If you think someone is ignor-

ing your email, then only use it for records purpose. Using this feature in 
every email is not good practice and, moreover, adds more messages to your 
inbox.

	 10.	MS Outlook provides a feature to recall the message. However, you may 
find that this feature is a waste, but many people still use it. If you hit the 
Send button prematurely, do not recall the message; instead, send another 
email, apologizing for the previous message and requesting receivers to ignore 
the previous message. When you recall the message, Outlook sends another 
email to the receivers instead of just making the earlier message disappear. 
But if you send another email apologizing for the mistake, then it will make 
you look better and more formal.
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	 11.	Remember that sometimes a phone call, messenger, or personal meeting 
works better than email. Confidential and sensitive matters should be avoided 
in email communications.

	 12.	Avoid HTML pages with heavy, flashy, and colorful backgrounds.
	 13.	Avoid typing in CAPITAL letters; it is implied as shouting and is considered 

rude.
	 14.	Avoid using the High Priority option unnecessarily.
	 15.	Avoid passive voice in your sentences.
	 16.	Avoid using URGENT and IMPORTANT in the subject line.
	 17.	The message should not appear offensive or rude to anyone. Pay extra atten-

tion when the message is addressed to or going to senior management. Appear 
polite and nice and try to provide full and complete information so that the 
executives may not have to follow up. You can understand the urgency that 
may be caused to you by even a single email that comes to you as a follow up 
from the senior executives. Consider the two messages below; Mark is a VP in 
the organization to whom you send a monthly progress report on every third 
day of the month copying some other executives. Report was due yesterday 
but you could not send it on time because you do not have all the inputs from 
the team since some critical members from whom you expect inputs were on 
vacation in past five days. So, you are notifying Mark about the delay before 
he inquires.

Ordinary message:
Mark,
Please expect a bit of delay in the progress report for the last 
month. Please call me if you have any question.
Thanks,
Shankar Jha
Office: XXX-XXX-XXXX

Good message:
Hello Mark
I am in the process of acquiring inputs and validating them 
with the project team to ensure accuracy of the information. 
This might delay the distribution of the progress report by at 
least one more day.
I am sorry for the delay; please let me know if you are looking 
for any particular information in the mean time.
Thanks and Regards,
Shankar Jha
Office: XXX-XXX-XXXX
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Do’s:

	 1.	Include those in “To” from whom you expect a response or to whom you are 
addressing the email directly.

	 2.	Keep those in “Cc” whom you want to keep in the loop so that they are aware 
of the communication. Avoid the use of “Bcc” because emails have wings and 
you never know who can misuse the email. People whom you have kept in 
“To” and “Cc” may not like it when they find that someone has been blank 
carbon copied.

	 3.	Subject should be relevant and should reveal the main purpose of the email.
	 4.	The first line of the email should always address the subject of the email. 

Messages not related to the subject should be written last.
	 5.	It is a good practice to address the others starting with Hi or Hello. For exam-

ple, Hi John or Hello John. Dear can also be used to pay respect.
	 6.	Be concise and to the point in your replies; this is not the place to showcase 

your essay writing skills.
	 7.	Perform a spelling and grammar check before sending the message. If the 

message is going out to senior management or outside the organization, this 
step must be performed.

	 8.	If the attachment is heavy, zip the file and then attach.
	 9.	Sometimes you need to deliver different messages to different people in the 

same email. First addressee(s) should be the main recipient(s) of the message. 
Start the message for other addressees or groups of addressees on separate 
lines. It is a good idea to bold the name of these addressees as shown below:

Hi Jon,
This is in response to your voicemail. ……
Mary, please provide Jon with the latest status on the progress 
of development work.
All, please plan to update the project website with the status of 
your progress by noon every Friday.
Thanks,
Shankar Jha
Office: XXX-XXX-XXXX

Although email is used for most project communications, one should not treat 
it as a formula for all situations. Conflicts can seldom be resolved through emails. 
This will rather escalate the issue and also waste time. Take a situation where two 
individuals on the project do not get along with each other and because of their 
personal conflict, the work is impacted. Knowing this fact, you (the PM) may not 
want to outrightly send them an email asking them to work together. You would 
like to talk to them separately first, understand their challenges and concerns, and 
then resolve the situation through discussion. Email should be avoided for sensitive 
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communications. When you need information quickly from a person, you may 
not want to send an email because you cannot be sure if/when the other party 
will read the email. If the person is located nearby, you could just walk down to 
his/her office, or you can just call (phone) or send message through IM (Instant 
Messenger). Face-to-face discussion is very helpful in building rapport and under-
standing all aspects of a topic from the perspective of the other person. Remember 
that most of the time, there are no straightforward answers and solutions to any 
problem or any issue. So don’t merely rely on email every time. You might receive a 
lot of helpful information by talking to people offline and understanding their per-
spective, which may reveal internal politics, workarounds, historical background, 
human connections, etc. This will help tremendously in interpersonal relationships 
that may further help you get the work done easily and quickly. At the same time, 
one must consider the amount of time that face-to-face communication demands 
and thus may not be possible all the time. Use phone calls, face-to-face talk, and 
IM for informal communications.

Often, PMs must do a lot of follow-ups to get the work done. It is never so 
straightforward that you prepare a project plan and a project schedule, communi-
cate the process and timelines to everyone, and then the ball starts rolling smoothly 
along. Suppose a task is estimated to be completed in a week. You send an email 
to the concerned people on Monday to start the work, and you ask the status of 
the work on the following Monday, expecting that the work would have been done 
by that time. Under normal circumstances, you would be extremely lucky if the 
work is completed by then. There are so many dependencies, assumptions, and risks 
involved in the projects at every step that one has to assess the situation frequently 
and take prompt action to remove the roadblocks. They cannot always be resolved 
through emails. In the above example, the PM should inquire via phone call or stop 
by the key resources every alternate day or so, as may be appropriate, to find out 
how things are going, whether anyone is facing any trouble, and whether someone 
is waiting for something. More often than not, you will find that there are some 
niggles that the team would like to clear out. You (the PM) can play an important 
role in facilitating conversations and discussions. If you do not inquire proactively, 
then the information may not be available to you in time to react. Follow-up is a 
very important day-to-day activity in project management. But one should not 
confuse it with micro-management. You need not go into the gory details of the 
problem all the time and you need not interfere in how resources are working. At 
the same time, you should inquire if the work is on track and whether they are fac-
ing any kind of trouble that might impact the timelines, cost, and quality. You will 
find that a phone call or face-to-face conversation is better in these circumstances.

Emails are very helpful in situations where you are communicating with 
a customer or vendor external to your company and your organization, and 
where you need to keep a record of the communication for future reference. 
If the information is not needed right at that moment, then email is a handy 
communication channel to use. If the communication needs to go to a group 
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of people, then use email; however, too many “Reply All”s may create chaos, so 
be careful with that and if the situation gets out of control, ask people to stop 
replying to the email chain and offer to have a meeting to discuss the issue. 
Email is best suited for general announcements and other kinds of formal com-
munication. Suppose a very critical discussion happened over the phone and 
you want to keep a formal record of the communication. Follow up on the one-
on-one discussion with email, stating, “As per our discussion,” and then use the 
points of discussion or major decisions. This way, the other party will not feel 
offended and you will be able to keep a record of the discussion to refer back to 
in future.

MS Outlook offers many excellent features, such as follow-up reminders, read 
receipts, flagging of messages, changing the status from read to unread, archive, 
voting buttons, etc. If emails are archived properly into meaningful folders, that 
may save you a lot of time. You should never delete emails; rather, you should 
archive them properly. Email organization is very important for project managers 
and everyone else. Create one folder for every project you are handling. Every proj-
ect can have sub-folders based on major functions, activities, and major applica-
tions. The use of a sub-folder for signoff is a big help in the later stages of a project. 
Keep all the approvals and sometimes major decisions in this folder so that you may 
not have to search for one or two emails in an ocean of emails. Examples of sub-
folders for major functions and activities might be: KM (knowledge management), 
DP (defect prevention), CM (configuration management), PM (project manage-
ment), and UAT (user acceptance testing). You can have a general or a non-project 
folder for all the general communications that are not related to the project. Create 
a folder for old projects and move the closed-out projects to that folder so that you 
do not have too many folders to handle at any one point in time. With regard to the 
use of voting buttons, this can be very helpful in getting a formal go/no-go deci-
sion or formal approval. You can set up the voting options while sending a decision 
item or attach a final deliverable and ask folks to reply using the voting buttons. 
Providing a link to a shared drive or a sharepoint site is better than attaching docu-
ments in the email. But make sure that recipients have access to the sharepoint or 
shared drive.

If you are attaching MS Word and MS Excel documents with the email, be 
careful about the few points as mentioned below:

	 1.	Always check the Header and Footer. It is particularly easy to miss in MS 
Excel because they are not visible when you open the document in the normal 
screen view. If not updated properly, it might be embarrassing to you when 
the audience reads from the printouts and finds an inappropriate header/
footer.

	 2.	Check the Properties of the document and change organization, document 
name, and author name if required. This is very important when the email is 
going outside the organization.
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	 3.	Always do a print preview before sending out a document because many peo-
ple like to read documents from printouts. Contents might appear all right 
on your computer screen but might be distorted on printout. So, do a print 
preview and, if required, adjust the format and setting before sending the 
document.

	 4.	Some data requires additional security and you would not like everyone 
to open the document. This can be achieved by protecting the document 
through password, which can be shared with only those who need to know 
them. Go to Tools -> Option -> Security to set the password. This may be 
required on top of the security measures and methods identified in the con-
figuration management plan (CM plan).

There are many other good practices with regard to email and MS Outlook that 
one should follow. One of them is auto-reply. For example, if you are out of the 
office for a few hours in a day, or for the entire day, then set the “out-of-office” auto 
reply so that senders get an auto-reply the first time they send you an email after 
you set the rule. Cite your back-up for that time period and specify a phone number 
where they can contact you in case of urgency. The out-of-office message should not 
be very long; keep it concise yet complete. Apart from the out-of-office auto-reply 
setup, mark your calendar as “Out of Office” for the period so that people can set 
up meetings with you accordingly. Another good practice is to create and maintain 
a distribution list for different groups that you and your team may use frequently. 
This will avoid extra typing and will drastically reduce the chance of key members 
getting missed in the communication process.

Microsoft® PowerPoint®
This is one of the most widely used tools for presentation so it is very important 
to be aware of some useful tips to make the presentation look better and smarter. 
Project managers may be required to do the presentation to the customers, senior 
management, and other outside parties. Some common occasions are project kick-
off meetings, exit gate reviews, project performance and status reviews with senior 
management, design approach reviews, project process presentations, milestone 
review presentations, lessons learned presentations, project closure presentations, 
and any other ad-hoc presentations as and when needed. As a management profes-
sional, you may also be required to do the presentation outside the project duty. 
There are many parts to a presentation—preparation (content collection, slide prep-
aration, environmental set-up that includes seating arrangement, projector, light, 
sound, etc.); visual aids (MS PowerPoint); verbal and nonverbal (gesture, posture, 
gate up, and facial expression). A PowerPoint slide presentation is just one part of 
the entire presentation package, so it should fit in nicely to play just its role without 
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interfering with other parts of the presentation. Following are some do’s and don’ts 
that one should keep in mind:

	 1.	Start the presentation with the introduction of the topic and the matter that 
you are going to cover in the presentation. The duration of the introduction 
should fit proportionately to the entire duration of the presentation.

	 2.	Conclude with a summary of the presentation so that important points are 
recapped. Time should be managed properly so that the presentation does 
not occur in a hurry. At the same time, there should be enough time left at 
the end of the presentation for questions and answers.

	 3.	Do not make the slides verbose. Provide bullet points and use smaller sen-
tences; otherwise, the audience will become distracted and will be busy read-
ing from the slide while you are speaking. They will neither be able to focus 
on reading nor on your speech. Small sentences and bullet points will need 
smaller spans for reading the point while you are explaining and thus the 
focus will be on listening rather than reading. Write phrases, not sentences.

	 4.	Animation and slide transitions should be used consistently, if at all, for an 
effective presentation; otherwise use them sparingly. Sometimes it gives a nice 
touch when you make the text and graphics appear on-screen just when you 
need them. However, do not be tempted, an overdose of animation can have 
a distracting effect.

	 5.	Use special effects for emphasizing a point but use them sparingly and judi-
ciously to limit animation only to the key points. Again, animation choices 
should be consistent throughout the presentation.

	 6.	You can give a professional touch to the presentation without distracting the 
audience by using consistent slide transitions and timings.

	 7.	Avoid big file sizes because they may create difficulty in editing the presenta-
tion or running it smoothly. If you are inserting pictures in the presentation, 
use smaller file types if possible. Sometimes picture compression or native 
features of PowerPoint (tables, charts, etc.) might help.

	 8.	Use WordArt sparingly.
	 9.	Use the alignment option (Format menu) if you need to align and distribute 

the objects. Additionally, features like guides can be used to align and space 
objects. Guides can help in measuring distance and keep the positioning of ele-
ments consistent across multiple slides. Go to the View menu and select Grid and 
Guides. Then, in the Grid and Guides dialog box, select Display drawing guides 
on screen.

	 10.	It is a good idea to insert a slide number so as to give an idea to the audience 
about the length of presentation.

	 11.	Formatting a big presentation can be a headache if the right tools are not 
known. Use of the Masters option saves a lot of time. You can use the masters 
to keep slides consistent by adding graphics and formatting just once for all 
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the slides. Mastering the title master and slide master option is recommended 
for saving time, while also making the slides consistent.

	 12.	Use charts and diagrams that emphasize your key points. This can be created 
from the Insert menu.

	 13.	Be careful while trying to grab the viewer’s attention. Sometimes people clut-
ter the presentation with too many MS Clip Art objects. It is not important 
which picture you are including; what matters is how you use the space on 
the slide.

	 14.	Sometimes there are differences between print and screen presentations. 
Presentations that look good on screen may not look as good when printed. 
Check background color, header, footer, etc. on both the print and screen.

	 15.	In general, keep to one minute per slide. To keep the attention of the audi-
ence, it is important not to spend more than a minute per slide.

	 16.	Keep the slides as simple as possible.
	 17.	Use backgrounds that are neither very light nor very dark.
	 18.	As a rule of thumb, avoid more than seven lines on a slide. However, some-

times you may be required to do a one-page presentation. That probably 
will become more cluttered because of too much information. But even in a 
one-page presentation, try to provide just the summary of information, and 
write one or two words instead of writing sentences so that the slide covers 
the required information, looks nice, and at the same time provides enough 
visual aid to the presenter and the audience. For example, if you want to 
convey that “At the current rate, actual project costs will exceed the original 
budget by 50 percent,” the same information can be written as “EAC > 150% 
of BAC.” Now, anyone familiar with project management concepts should 
understand what EAC and BAC stand for. Even if someone does not under-
stand, you can explain the terms during the actual presentation.

	 19.	Fonts should be easy to read.
	 20.	Choose one font and font size for headlines and another font and font size for 

body text.
	 21.	As a rule of thumb, avoid using more than three fonts.
	 22.	Avoid using more than two levels of bullets (level 1 headings for main topics 

and level 2 headings for subtopics).
	 23.	For slides containing a lot of text, choose simple backgrounds.
	 24.	Avoid using all caps. (All caps are more difficult to read than upper and lower 

case type.)
	 25.	Avoid underlining text. Instead, use italic or boldface type.
	 26.	Ensure that everything on the slide can be seen or read.
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Chapter 3

Charts, Graphs, 
and Diagrams

“A picture is worth a thousand words.” Sometimes it is very complicated and dif-
ficult to present the facts through text. Large amounts of data can be visualized eas-
ily and quickly using diagrams. Charts, graphs, and diagrams are kind of a second 
language in business communication. It is very difficult to present, understand, and 
interpret the large volumes of numerical data and their relationship with different 
project parameters. Text may at times be confusing because everybody has a differ-
ent style of writing and the reader may have various communication barriers. But a 
picture cannot be confusing; it always provides a straightforward view of the object. 
An audience will see and understand exactly what the presenter has portrayed, but 
text can be misconstrued and misunderstood. At times, you may find that even 
after multiple attempts at verbally explaining a topic, the audience remains con-
fused until the presenter explains it by drawing a picture. Something that can be 
presented in half a page through a diagram or a chart may take five pages to explain 
in text and still not provide a clear-cut message. Senior management does not have 
time to read through the long story about every project, so the use of charts helps 
quickly review, analyze, and compare the progress of projects and their status.

It is very important for a project manager (PM) to understand various kinds of 
tools under this category and master them through practice. There are hundreds of 
tools available for general use; this book describes only the necessary and sufficient 
charts, graphs, and diagrams useful to a project manager. Some of these tools are 
used in the planning process, some in execution, while most are utilized in moni-
toring and control processes. This chapter explains how sometimes a single tool, 
with or without variation, can be used in all the project processes; for example, 
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a Gantt chart is used in initiation, planning, execution, monitoring and control, 
and closure processes. There are also examples where single raw data is presented 
through various tools to provide different perspectives and to facilitate analysis and 
decision making under different circumstances.

Gantt Chart
The Gantt chart is a popular project management tool, a type of bar chart that 
illustrates project schedule. There are plenty of scheduling tools and the schedule 
can be created in a number of ways, but Gantt charts are simple to understand and 
easy to create. On small projects, the Gantt chart may be the only form of schedule. 
Because of the simple pictorial view, one can quickly understand the schedule and 
analyze the project scheduling problems. One can find answers to the following 
questions pretty quickly with a single glance at a Gantt chart:

	 1.	When does the work start?
	 2.	What activities are involved in finishing the entire work?
	 3.	What is the order of activities and tasks?
	 4.	How many people are working on each activity, and what are their names?
	 5.	How much are the individual activities complete?
	 6.	How many activities are complete, how many are in progress, and how many 

activities are yet to start?
	 7.	How many activities finished ahead of time, how many finished late, and 

which activities have been delayed?
	 8.	When is the entire work expected to finish?

Depending on the needs of the stakeholder, the Gantt chart can be customized 
to present only that information which is needed by the stakeholder. Customizing 
the view is very easy in a Gantt chart if you are preparing it with the help of MS 
Project. Project managers can use the Gantt chart for the purpose of analyzing 
the effect of various parameters affecting the project schedule. They can change 
the resource assignments, predecessor, successor, float, etc. to find out how the 
overall schedule is impacted. This analysis can help in decision making by finding 
alternatives to resolve resource conflicts and other project problems. These kinds of 
changes can be made in the Gantt chart on-the-fly to determine the overall effect. 
Some real-life examples are discussed later in this chapter to illustrate the commu-
nication power and effectiveness of a Gantt chart.

In a Gantt chart, each task or activity takes up one row. Dates go along the top 
in increments of days, weeks, months, or quarter, depending on the total length 
of the project. The expected time for each task is represented by a horizontal bar, 
where the left end marks the expected start date of the task and right end marks 
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the expected finish date. These task elements (detail and summary) comprise the 
work breakdown structure of the project. Tasks may run sequentially, in parallel, 
or overlapping. So, Gantt charts can also be used to show the dependency (i.e., pre-
cedence network) relationships between activities. Dependency gives an idea about 
the order in which tasks need to be executed.

Gantt charts can be used in many different ways to provide information on 
various details. The first time it is plotted in the planning process that represents the 
timing of major tasks required to complete a project and the order in which they 
should be executed. Later, as the project progresses, they are updated during the 
execution and monitoring and control process by filling in the bars to a length pro-
portional to the fraction of work that has been accomplished on the task. This gives 
an idea of what should have been achieved versus how much has been achieved. At 
this time, some tasks may not be required so they are dropped or a new task might 
have to be added.

Take a case in which you are managing a group of small to medium-sized proj-
ects that depend on each other. You have been asked to present to upper manage-
ment the status of the current schedule and the plans for completing the projects. 
You can use percent-complete shadings and a vertical “TODAY” line to show cur-
rent schedule status as shown in the example below. Current tasks that cross the 
“TODAY” line are behind schedule if their filled-in section is to the left of the 
“TODAY” line and are ahead of schedule if the filled-in section stops to the right 
of the “TODAY” line. Future tasks lie completely to the right of the line. This 
gives quick information on what should have been achieved at a point in time 
versus what has been completed. This is very effective in presenting both project 
progress and schedule status to senior management/executives. One should keep in 
mind that senior management’s time is very precious so the chart should show the 
major milestones with special emphasis on critical-path tasks and those at serious 
risk. The example in Figure 3.1 shows timelines and the progress of all the proj-
ects planned under your program for year 2008. Notice that “Project 5” is in red 
because it could not start on time.

When a project is underway, Gantt charts help to monitor whether or not 
the project is on schedule. If it is not, a Gantt chart can be used to find the 
remedial action to bring the project schedule back on track. Consider the proj-
ect depicted in the Gantt chart shown in Figure  3.2. Major milestones are 
Requirements, Design, Construction, Quality Assurance, User Acceptance Test, 
and Implementation. The project started in January and is planned to finish in 
August. Project status is monitored in mid-April and it is observed that Design is 
lagging behind; and at the current rate, it will not be finished on time. Because 
the remaining tasks are also sequential, the project will ultimately be delayed. By 
looking at the Gantt chart, the project manager has a few options to bring the 
project on course:
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	 1.	Increase the resources or replace the existing resource with more efficient 
resources in the Design and Development task so that it finishes on time. 
But, if this is not possible, then try other options.

	 2.	Overlap quality assurance and user acceptance test tasks so that the user 
acceptance test finishes on time and thus the implementation is not delayed. 
Both options have risks involved in them so it will be a management decision 
in consultation with the project manager about which course to take.

In yet another example shown in Figure 3.3, the original baseline and revised 
baseline schedules are plotted very effectively, showing the reason for the change 

Figure 3.1  Example shows timelines and progress of all projects planned under 
program for year 2008.

Figure 3.2  Example Gantt chart.
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in schedule. Work was put on hold in Quarter 2 because funds were diverted to 
other strategic projects in the portfolio and no funds were available for this project. 
This can be plotted very easily using MS Project; alternatively, MS Excel can also 
be tried. The example in Figure 3.3 is depicted with the help of MS Excel; however, 
MS Project looks cleaner and better, and offers more features.

Now consider another situation in which you are managing a very critical 
project, and a particular task or phase is facing serious issues that are causing 
delays in finishing that task/phase and so the project is in YELLOW status. 
The situation is very bad, so you (the project manager) must present to senior 
management a plan for recovery. Senior management has asked you to bring the 
project plans to the meeting. You may be wondering whether you should pres-
ent them the actual project management plan, the twenty-page detailed project 
schedule, or how should you go about it? The situation might be more frighten-
ing if you are facing such a group for the first time for this kind of crisis. There 
is no need to worry because a simple Gantt chart can save the day. In situations 
like this, list all the issues or defects and plot the time frames in which they need 
to be fixed or can be fixed in order to complete the phase/task. Make sure to also 
list the owner of each task. This will provide management with a lot of confi-
dence about when and how the issue/defect will be fixed. The chart gives an idea 
of what needs to be done to get out of trouble and how the activities are lined 
up each day to get this done, as shown in the example in Figure 3.4. Keep the 
tasks to a manageable number (no more than fifteen or twenty) so that the chart 

Original baseline as of 01/01/08

Task # Task Desc Q1 08 Q2 08 Q3 08 Q4 08 Q1 09 Q2 09 Q3 09

1 Requirement

2 Design

3 Build

4 Test

5 Deployment

Revised baseline as of 05/01/08

1 Requirement

2 Design

Wait for fund

3 Build

4 Test

5 Deployment

Figure 3.3  Example Gantt chart.
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Task # Task Desc Owner 12-May 13-May 14-May 15-May 16-May 19-May 20-May

1 Defect 1 Jack

2 Defect 2 Jill

3 Defect 3 Jim

4 Defect 4 John

5 Defect 5 Jack

6 Defect 6 Jill

Figure 3.4  Example Gantt chart.
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fits on a single page. More complex projects may require subordinate charts that 
detail the timing of all the subtasks that make up one of the main tasks.

Flowchart
As the name suggests, this is a chart that illustrates the flow of the process, data, 
system, and work (Figure 3.5). The tool graphically depicts the steps required to 
perform a task. Complex system and process interactions can be easily presented 
using flowcharts. It is very difficult to explain and understand such complex system 
interactions using text. A flowchart is a wonderful visual presentation tool and is 
used as an effective communication tool on the project at various stages. The best 
part of this tool is that everyone can create and understand the flowchart without 
undergoing any kind of training. As a good practice, project managers should cre-
ate a simplistic view of the high-level process flow diagram in the beginning of the 
project to show what the project is all about. Discuss the diagram at the occasion 
of project kickoff. This provides a common understanding among the stakehold-
ers. When discussed with all the stakeholders together in one meeting, it prevents 
costly misunderstandings at a later stage. This high-level flowchart should show the 
current state and how the end state will appear after the project is implemented. 
Stakeholders can revisit the flow diagram whenever there is any confusion. This 
must contain major inputs, processes, outputs, and flow. Project managers can plot 
it themselves or can employ the help of subject matter experts (SMEs).

A flowchart can be easily created using MS Visio and, often, simple diagrams 
are plotted using the features of MS Word. A flowchart can also be timelined using 

Business
Requirement

Is the Test
Result Good?

Analysis

Design

Build

Testing Implement
Yes

No

Figure 3.5  Example flowchart.
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swim lanes to show the sequence of events. Flowcharts in swim lanes can be used 
very effectively to compare two or more processes. Another good use of swim lanes 
is to indicate the owner of the process step; the owner can be specified as an indi-
vidual, a functional department, or an organization. These are also called cross-
functional flowcharts. The advantage of this mapping approach is that a process 
flow that changes “lanes” indicates hand-offs. This is where a lack of coordination 
can cause communication problems. It also shows who oversees each part of the 
process. Sometimes, different phases of a process can be shown through swim lanes 
and the owner can be identified using a color code. The example in Figure  3.6 
illustrates the flow through timeline vertical swim lanes to show a simple view of 
different phases of the software development life cycle of an organization. Swim 
lanes can be horizontal (Figure 3.7) or vertical.

Following are some common usages of the flowchart in a project:

	 1.	Situations where you need to explain to the team the steps needed to com-
plete a task.

	 2.	Design and architectural approach.

High Level Plan for Project XYZ

Q3 ‘08Q2 ‘0 8 Q4 ‘0 8 Q1 ‘0 9 Q2 ‘09Q1 ‘08

Requirement Analysis

Design

Build

Test

Implement

Figure 3.6  High-level plan for project XYZ. 
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	 3.	Organization chart: Also a kind of flowchart only. This is explained later in 
this chapter.

	 4.	Scheduling charts: A simple high-level schedule can be easily and very effec-
tively presented using a flowchart. Some examples are shown later in this 
chapter.

	 5.	Logic charts to analyze a situation for problem resolution.

S Curve
The S curve is a widely used tool in projects to present cost baseline, actual cumula-
tive cost, and a comparison of the two against time. Cumulative values of actual 
cost (AC), earned value (EV), planned value (PV), and budget at completion (BAC), 
when plotted against time, all form the shape of an “S” (flat in the beginning 
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Figure 3.7  SDLC for organization ABC.

© 2010 by Taylor and Francis Group, LLC



94  ◾  The Project Manager's Communication Toolkit﻿

and end, and steep in the middle). When the above parameters are plotted against 
time, they provide management with various critical information on project perfor-
mance, such as scope, cost (or resources), and schedule, in one graph. This can also 
be used for cost variance, funding requirements, and forecasting purposes. So, the 
S curve is an extremely powerful tool.

There are some software scheduling/project management packages that auto-
matically generate S curves, but many scheduling/project management tools may 
not have this feature. MS Excel can be used to plot the cumulative values against 
the time/project phase using a smooth line curve as shown in Figure 3.8. MS Project 
has the capability of providing earned value (EV) data for a project; once the values 
are obtained, plot them on an MS Excel.

The cost baseline is a time-phased budget of a project; so when the cumulative 
cost is plotted against time, it gives the cost baseline. One can determine the bud-
geted cost of the project at various points and can easily forecast the budget. The 
chart in Figure 3.8 is a simple chart that shows the actual cumulative cost against 
the cost baseline. This has been plotted against the project phase so that one can 
view the health of the project in terms of cost at the end of the build phase. The 
budgeted cost at the end of build is $800,000, which is the cumulative budget for 
the initiation, requirements, design, and build phases. The total spent at the end of 
the build phase is $1,000,000, which is the cumulative actual cost of the initiation, 
requirements, design, and build phases. The chart clearly reveals the trend of actual 
cost and if the trend continues, then one can forecast the actual cost at the end of 
the project. The project team can figure out the cost variance and analyze the causes 
responsible for those variances. Based on the situation, there are a couple of options:

	 1.	Find out creative ways to reduce the actual cost going forward so that the 
project remains on budget at the end without affecting other project param-
eters. Document the decision, make changes to the plan, and communicate 
to the project team and other stakeholders.

	 2.	Alternatively, the project budget can be revised after re-estimating the remain-
ing part of the project and by subsequent approval of the change control.
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Figure 3.8  S curve.
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A similar simple graph can be plotted against time (monthly, quarterly, etc.). To 
get a composite view of the performance, one can plot the cumulative values of PV, 
EV, and AC. The endpoint of PV is the value for BAC. This is called earned value 
technique (EVT).

The S curve reveals another very interesting fact: the rate of cost increase is slow 
in the beginning as the project starts off with just a few members. The requirements 
gathering phase typically has a very small number of resources. Slowly, the project 
gets staffed with all the core team members. Once analysis gathers momentum, a 
few more human resources and other resources (material and other supplies) are 
added. After the requirements are finalized, more hands and capital are needed in 
the design phase. The project reaches its peak in the build phase when the maxi-
mum amount of work takes place. There is a sudden growth in the number of 
human resources and amounts of other resources required to carry out the devel-
opment work. Development team members start getting released in the Quality 
Testing phase. This is where the growth rate goes over the hump and finally flattens 
out because there are very few human resource and capital changes during the final 
phases of the project.

Column Chart
A column chart is useful for plotting a trend and for plotting comparisons. When 
plotted for comparison, one can use different colors for different items. This is also 
called a bar chart and sometimes a histogram. Histograms are a special type of bar 
chart used to summarize groups of data. Project managers monitor actual project 
cost and have to compare it with the project budget. The budget can be distrib-
uted over time and thus can be compared using this tool very effectively month by 
month, or quarter by quarter. The column chart is a very good tool for tracking, 
monitoring, and reporting resource data as illustrated in the next section (“Resource 
Histogram”). This is a very helpful tool for reporting purposes because it captures 
so much information and yet it is easy to plot, understand, and comprehend.

Following is just one example, but you can master different variations and chart-
ing functions through online help by clicking on the Help Menu in MS Excel and 
then clicking on Microsoft Excel Help. One of the variations is the stacked column 
chart, which can be used for showing the contribution of different components at 
different locations or at different times; see Figure 3.9. Another example could be a 
combination chart, where you can show a column chart in combination with a line 
chart, as later plotted in a Pareto chart.

This example is that of a software development project where the actual costs of 
different human resource types are compared quarter by quarter (Figure 3.9). The 
use of a color code makes the visual presentation strong, as it is easy to figure out 
the differences at a glance. One can understand how different types of resources 
were engaged in the project: initially, more BAs were required, but the need for this 
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type of resource decreased significantly and the need for development resources 
increased in Q2 and Q3.

The same data can be presented in a different way as shown in Figure 3.10.

Resource Histogram
The resource histogram is used for the staffing management plan; human resources 
are charted in the form of a bar chart or histogram. The chart illustrates the number 
of hours that a person, department, or entire project team will be needed each week or 
month over the course of the project. This chart can include a horizontal line (as shown 
by the 100% line in Figure 3.11) that includes the maximum number of hours avail-
able from a particular resource. Bars that extend beyond the line indicate the need for 
resource leveling—for example, adding more resources or extending the schedule of 
the project or the particular task. MS Project provides this graph automatically; go to 
Resource Graph from the View menu. There are several options available in Resource 
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Figure 3.9  Example column chart for software development project.
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Figure 3.10  Example column chart for cost comparison by resource type.
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Graph view: one can find out remaining availability, percentage allocation, over alloca-
tion, etc. One can set a different color for over-allocation. Figure 3.11 shows allocation 
percent for resource “Shankar Jha,” and Figure 3.12 shows the number of over-allocated 
hours for the same resource for the same duration. Likewise, one can change options in 
MS Project to get a histogram on different parameters for the resource.

This tool is capable of producing many wonderful reports for analysis and deci-
sion-making purposes. Apart from the project manager, functional resource man-
agers can use this tool to achieve resource leveling, efficient resource allocation, and 
optimum resource utilization. The powerful visual presentation of the tool makes 
it easy to use and analyze. One can plot week-by-week or month-by-month graphs, 
comparing the allocated work hours for various resources. The graph can also be 
plotted using MS Excel as shown in Figure 3.13. Any allocation above the 160 
hours line needs to be readjusted through the resource leveling exercise. In a similar 
fashion, allocation versus utilization can be plotted for resources, and they can be 
analyzed before making adjustments.

The resource histogram is very helpful when resource managers, project 
managers, and program managers perform enterprise resource planning or allo-
cate resources across multiple projects in a program. Resource allocation should 
be reviewed once a week or once every two weeks to make sure that no resource 
is over-allocated or under-allocated. They can also plot the actual efforts to 
review the report for over-utilization and under-utilization. Allocation and uti-
lization can be corrected by reallocation of resources. This exercise may need 
input from the resource managers and all the project managers for whom the 
resources are working.

Figure 3.11  Allocation percent for resource “Shankar Jha.”
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Run Chart
Run charts are often used for quality management, but can also be used for other 
purposes. A run chart is also called a line chart or run-sequence plot and is used to 
display process performance over time. Process results or performance outcomes are 
plotted in chronological order against time. When data points are plotted against 
time and are connected by a line, they indicate a trend. Upward and downward 
trends, cycles, and large aberrations may be spotted and investigated further. When 
multiple variables are tracked on a single chart through multiple lines, with each 
variable having its own line, the chart is then called a multiple run chart. Keep the 
following points in mind while interpreting a run chart:

Figure 3.12  Number of over-allocated hours for the same resource for the same 
duration as in Figure 3.13
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Figure 3.13  Example resource histogram.
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	 1.	Look at the data for a long enough period of time so that a “usual” range of 
variation is evident. This will tell whether the improvement in result is tem-
porary or it follows a pattern.

	 2.	Is the recent data within the usual range of variation?
	 3.	Look for a pattern. Is there a daily pattern? Weekly? Monthly? Yearly?

Follow the steps mentioned below to plot a run chart. It is very easy to plot 
using MS Excel.

	 1.	Collect a set of fifteen or more data points.
	 2.	Show events and values on the y-axis after determining the scale for values.
	 3.	Mark the time (day, month, quarter, etc.) on the x-axis.
	 4.	Plot the data values in the sequence in which they occurred.
	 5.	Draw lines to connect the points on the graph.
	 6.	Calculate the average of the data points. Usually, an average line is added to 

a run chart to clarify movement of the data away from the average. An aver-
age line runs parallel to the x-axis. In cases where the data points are asym-
metrical, use the median instead of the mean. The median is calculated as the 
average of the highest and the lowest values or the data point in the middle of 
the highest and the lowest values. For the sake of distinction, color the aver-
age line differently.

	 7.	Circle the point and annotate the chart where the process was changed to 
show the improvement in result because of the process change. In the exam-
ple in Figure 3.14, the process change could be the inclusion of an internal 
review process before the product is released to the quality assurance/control 
team.
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Figure 3.14  Run chart.
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Pareto Chart
The Pareto chart is a very good tool for problem analysis, cost analysis, and deci-
sion making. The tool is widely used and easily understood. This is a very com-
mon and basic tool for quality control. A Pareto chart is also known as a Pareto 
diagram, which is used to separate the vital few from trivial many. It works on 
the principle that when several factors affect a situation, a few factors account for 
most of the impact. So, the tool is useful when there are many problems or causes 
and one wants to focus on the most significant and the most dominant ones. The 
example presented at the end of this topic provides a very good illustration of how 
and when this tool can be used. Use this tool for setting priorities so that available 
limited resources can be aligned and organized to achieve the maximum returns. 
The Pareto chart organizes data in such a way that makes the relative importance 
of the categories of data apparent to the user. Precaution must be taken while using 
this tool—always use objective data instead of opinions and votes.

A Pareto chart is a bar graph. The lengths of the bars represent frequency, cost, 
time, or money and are arranged with longest bars to the left and the shortest bars 
to the right. In general, the left-hand-side vertical axis represents the frequency, 
cost, or other important measure and the right-hand-side vertical axis represents 
cumulative frequency, total cost, or total of any such measurement. The horizontal 
axis represents categories or groups. Follow the steps below to plot the chart:

	 1.	First of all, list all the problems and group them. Determine the categories to 
be used for grouping items.

	 2.	Determine the appropriate measurement of the problem. Common measure-
ments are frequency (how often a problem occurs), quantity (how much is 
required to finish the job), cost (how many resources are needed), and time 
(how long it takes).

	 3.	Determine the time period the Pareto chart will cover (e.g., one work cycle, 
one full day, a week, etc.).

	 4.	Collect frequency data for each category or group. Do a subtotal for each 
group.

	 5.	To plot the bar chart, determine an appropriate scale. The maximum value 
will be the largest subtotal from Step 4. (If you will do optional Steps 7 and 
8 below, the maximum value will be the sum of all subtotals from Step 4.) 
Mark the scale on the left side of the chart.

	 6.	Draw bars for each group. Place the group with highest frequency (tallest 
bar) at the far left, then the next tallest to its right, etc. If there are many 
groups with small measurements, they can be grouped as “Miscellaneous” or 
“Other.”

Steps 7, 8, and 9 are optional but are useful for analysis and communication.
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	 7.	Compute the percentage for each group as a subtotal for that group divided 
by the total for all categories. Draw a right vertical axis and label it with per-
centages. Make sure that the two scales match; for example, the left measure-
ment that corresponds to one-half should be exactly opposite “50%” on the 
right scale. 

	 8.	Compute cumulative sums and draw. Add the subtotals for the first and sec-
ond groups and place a dot above the second bar indicating that sum. To that 
sum add the subtotal for the third group, and place a dot above the third bar 
for that new sum. Continue the process for all the bars. Connect the dots, 
starting at the top of the first bar. The last dot should reach “100%” on the 
right scale.

	 9.	Draw a horizontal line at the “80%” mark and drop a vertical line from the 
point the horizontal “80%” line touches the curve. Categories present on the 
left-hand side of the vertical line represent vital few and those on the other 
side are trivial many. This is called the 80/20 rule, meaning that 80 percent 
of the defects or problems are caused by 20 percent of all the contributing 
factors. So, one should focus on the vital 20 percent of the causes.

The chart in Figure 3.15 was created using the “Line – Column on 2 Axes” 
graph option in MS Excel. To draw the 80/20 line, copy the graph into MS Paint, 
draw the line, and copy the graph from Paint back to your presentation.

There may be many different causes for defects in a project. These defects are 
grouped appropriately. Causes responsible for an insignificant number of defects are 
grouped together in the “Others” category. The chart gives management or a project 
team a message that most of the defects (80 percent) will be fixed if the root causes 
for “Unskilled Resource” and “Oversight” are removed. Instead of devising methods 
for preventing (not fixing) the defects randomly or in the order they were detected, 
one should focus on removing the significant causes. There is always a mismatch 
between the number of issues and the resource and budget available for the proj-
ect. So, to make the best use of time, resources, and budget to achieve maximum 
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Figure 3.15  Pareto chart.
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benefit, one should carry out this exercise and then engage the resources appropri-
ately. Senior management approval must be obtained regarding which group should 
be targeted first, before engaging resources, because sometimes there may be other 
considerations not so apparent to the project manager. Use brainstorming and the 
cause and effect diagram for finding the root causes. Once the root cause is known, 
then follow the PDCA (Plan Do Check Act) process to fix the problem.

Cause-and-Effect Diagram
Also known as the Ishikawa diagram or fishbone diagram, this tool is used primar-
ily for quality control processes. As the name suggests, the tool helps in system-
atically finding all the root causes leading to a single effect. For plotting a cause 
and effect diagram, use MS Visio, which has a template for this diagram under 
Business Process category. The diagram looks exactly like a fish bone skeleton and 
thus derives its name, the fishbone diagram. The process of drawing the fishbone is 
a very good way to involve team members and subject matter experts to solicit their 
opinion and capture the suggestions systematically to resolve the problem. When 
team members are involved, they have the feeling of being part of the project and 
being important to the project. At the same time, when they provide an opinion or 
suggest something, they will show ownership of the idea and thus it will be easier 
to implement solutions.

From the previous example used in the Pareto chart in Figure 3.15, “Unskilled 
Resource” is the major contributor to project defects, so one must try to mini-
mize this factor. A root cause analysis can be done as shown in Figure 3.16 to 
find out roots of the problem and they can be tackled one by one or together 
through a process improvement plan. The problem or the issue (for example, 
“unskilled resource”) forms the head of the central arrow. Based on the type of 
industry and nature of the project, causes can be categorized suitably into cat-
egories, such as M’s (Man, Machine, Material, Method, etc,) and P’s (People, 
Process, Plant/Place, Policies, Product, etc.). Next, root causes as agreed to by 
the team are added to each category. Subject matter experts, team leads, and the 
PM brainstorm to determine the root cause for every category. Thereafter, the 
process improvement can be planned and implemented for the root causes. For 
example, to tackle “Low interest for training,” training can be made mandatory 
for every team member by allocating this as a task in the project schedule and 
allocating time for it. Additionally, it can be added as a task in the employee 
appraisal system to encourage employees and make them interested. Apart from 
other things, employees can be rewarded and be given incentives based on the 
training they perform. Other solutions could be the availability of better, livelier 
training material and the use of good professional trainers. The root causes can 
be listed in order from most likely and most important to least likely and least 
important. This will give the team an idea as to the order in which they should 
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be working. As described in this example, a lack of interest for learning is caused 
by insufficient time available for training and outdated training material. So, 
these three root causes can be tackled as a single cause for removing most of the 
instances of unskilled resource. Sometimes, a single root cause can be associated 
with more than one category. Those repeating causes should be given top priority. 
The PM needs to make such decisions often with the help of the team members.

Pie Chart
As the name suggests, the pie chart looks like a pie and is circular in shape. The 
chart appears as if the pie has been sliced into many parts. This statistical chart is 
used to show the contribution of individual elements to the total. Classes or groups 
of data are shown in proportion to the whole data set. The entire pie represents all 
the data, while each slice or sector represents a different class or group within the 
whole. The length of each arc (in the case of a two-dimensional chart) or the area 
of each sector (in the case of a three-dimensional chart) is equal the proportion it 
represents compared to the entire data set. The use of color provides an enhanced 
visual presentation. There are many options available in MS Excel, so create a chart 
based on the specific need for better visual presentation.

Use the tool when it is necessary to compare the size of a slice with that of the 
whole pie, rather than comparing the slices among them. Pie charts work particu-
larly well when the slices represent 25 or 50 percent of the data, but in general, other 
plots such as the bar chart, dot plot, or a nongraphical method such as a table may 
be more appropriate for representing the information.

It is difficult to compare different sections of a given pie chart, or to compare 
data across different pie charts. It is not recommended to use a pie chart when you 
have to compare slices with one another; the bar chart is preferable in such situa-
tions. Use this chart to show cost distribution, defect distribution, etc.

Lack of interest
for learning

Low aptitude

Outdated Training
material

Man Method

Material Environment

No formal training program in the department

Su�cient time not available for training

Unskilled Resource

Resources located at multiple
location in multiple time–zones

Figure 3.16  Cause and effect diagram.
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A pie chart can be plotted and formatted very easily in MS Excel. In the two 
examples in Figure 3.17 and Figure 3.18, one shows percentage while the other 
shows absolute value. One graph is three-dimensional (Figure 3.17) while the other 
is a two-dimensional (Figure 3.18) chart. The charts can be modified based on the 
need and the situation to make it more suitable and better for visual presentation.

Control Chart
The control chart is a very powerful, yet cryptic and complex statistical process con-
trol tool. Project managers may not use this very often for one particular project, 
but this tool will be quite helpful in managing the program or portfolio. There are 
multiple varieties of this tool, as described later, which are applicable to different 
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Figure 3.17  Example pie chart.

Critical Defects

Unskilled resource
46%

Oversight
24%

Guidelines not 
followed

14%

Others
10%

Defect in tools
6%

Unskilled resource
Oversight
Guidelines not followed
Others
Defect in tools

Figure 3.18  Example pie chart.
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situations. The control chart is used to verify process stability. Process stability is 
very important in any process improvement initiative. Programs and projects use 
many processes to bring order, predictability, and consistency in the delivery of 
intermediate as well as final products and services. Results should be tracked over 
time using a suitable control chart to distinguish special causes of variation from 
common causes of variation and to study how a process changes over time.

Following are the characteristics of a stable process: 

	 1.	All causes of variation are known.
	 2.	Variations are acted upon.
	 3.	The process is governed by the common causes of variation.
	 4.	The output of the process is predictable to a great extent.

Following are the situations when a control chart should be used:

	 1.	Controlling ongoing processes by finding and correcting problems as they 
occur

	 2.	Predicting the expected range of outcomes from a process
	 3.	Determining whether a process is stable (in statistical control)
	 4.	Analyzing patterns of process variation from special causes (non-routine 

events) or common causes (built into the process)
	 5.	Determining whether your quality improvement project should aim to pre-

vent specific problems or to make fundamental changes to the process

It is important to understand the concept of common and special causes of 
variation:

Common cause: These are the causes of variation built in the process itself. They 
cannot be easily eliminated without significant investment in terms of cost, 
time, etc. These are the fluctuations in the process output caused by unknown 
factors that result in steady but random distribution of output around the 
average line. Common cause provides a measure of the process potential; in 
other words, it tells how well the process would perform in the absence of spe-
cial causes of variation. Common cause of variation is also known as random 
variation, noise, uncontrollable variation, within-group variation, or inherent 
variation. Some examples of common causes are mentioned below:

	 1.	 Poor working condition (e.g., imagine a worker working in an under-
ground coal mine where there is insufficient lighting, improper ven-
tilation, a hot and humid environment, air pollution, etc.) Working 
conditions cannot be improved without significant investment.

	 2.	 Poor design
	 3.	 Substandard raw material
	 4.	 Inappropriate procedure
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	 5.	 Incompetent workforce
	 6.	 Variability in settings
	 7.	 Poor machine maintenance

Special cause: These are caused because of a particular problem that is unantici-
pated, new, or previously neglected phenomena within the system. This kind 
of variation is unpredictable and always arrives as a surprise. Variations due 
to these causes can be easily identified and eliminated. Examples of special 
cause are:

	 1.	 Lack of technical skills
	 2.	 Lack of domain knowledge
	 3.	 Non-availability of the right kind of infrastructure
	 4.	 Wrong design
	 5.	 Process change
	 6.	 Poor batch of raw material
	 7.	 Computer crash
	 8.	 Sudden unplanned vacations by a large percentage of the workforce

There are two more very important concepts that one should understand before 
learning the types of control charts. Data can be categorized in two types:

◾◾ Variable data: Anything measurable is called variable data. It is also called 
quantitative data. Variable data is measured in quantitative units. This should 
answer the question of “how much?”; examples include effort deviation, per-
cent schedule variation, weight, etc.

◾◾ Attribute data: Attribute data is nonmeasurable data and it is the lowest level 
of data. It is purely binary in nature. Good or Bad; Yes or No. Attribute data 
is qualitative data that can be counted for recording and analysis. This should 
answer the question of “how many?”; examples include number of defects 
in a batch, the presence or absence of a required label, bug fixes accepted or 
rejected, etc.

A control chart always has a central line for the average, an upper line for the 
upper control limit (UCL), and a lower line for the lower control limit (LCL). These 
lines are determined from historical data. By comparing current data to these lines, 
you can draw conclusions about whether the process variation is consistent (in con-
trol) or is unpredictable (out of control, affected by special causes of variation).

Control charts for variable data are used in pairs. The top chart monitors the 
average, or the centering of the distribution of data from the process. The bottom 
chart monitors the range, or the width of the distribution. Control charts for attri-
bute data are used as a single chart. There are various types of control charts avail-
able for both these types of data; some of them are listed below.
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	 1.	Attribute data:
−− P chart: Also referred as fraction of defective.
−− Np chart: Shows number of defective items. The Np chart is used when 

the size of the subgroup (N) is constant; the P chart is used when it is not 
constant.

−− C chart: C stands for count (e.g., count of defectives per lot).
−− U chart: It is similar to a C chart, the difference being, C chart is used 

when the material being measured is constant in area and every subgroup 
has equal size. The U chart is used when either one of these assumptions 
is not valid.

	 2.	Variable data:
−− I-MR chart: If the measurement is costlier or a destructive testing is 

involved, this chart can be used to monitor the process. Here the sample 
size is 1 for individual chart and it is 2 for moving range chart.

−− Xbar/R chart: When the sample size is between 2 and 15, average and 
range chart can be used to monitor and control the process. Here, X 
represents the individual value, Xbar represents the mean or average, and 
R represents range.

One can use a decision tree or some kind of matrix as shown in Figure 3.19 to 
identify the type of control chart needed for the data. Here, the data column refers 
to the number of measurements in each group or subgroup. You may find differ-
ences in various reference materials as far as the count of the data column goes into 
determining the type of chart; so again, go by the standard your organization has 
set for itself or as the situation demands.

The overall basic procedure for plotting and using the control chart is as follows:

Data 
Columns Data Chart

1 Integers (attribute) C chart

2 Integers (constant 
sample)

Np chart

2 Integers (varying 
sample)

P or U chart

1 Decimals (variable) XmR chart (Individuals and Moving 
Range)

2-10 Decimals or integers Xbar R chart (Average and Range)

10+ Decimals or integers Xbar S chart (Average and Standard 
Deviation)

Figure 3.19  Control chart decision matrix.
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	 1.	Select the appropriate control chart based on the type of data.
	 2.	Determine the appropriate time period for collecting and plotting the data.
	 3.	Collect the data, construct the chart, and analyze the data.
	 4.	Find the “out-of-control indicators” on the control chart. When one is iden-

tified, mark it on the chart and investigate the cause. Document how you 
investigated, what you learned, the cause, and how it was corrected.

	 5.	Continue to plot data as it is generated. As each new data point is plotted, 
check for new out-of-control signals.

	 6.	When you start a new control chart, the process may be out of control. If so, 
the control limits calculated from the first 20 points are conditional limits. 
When you have at least twenty sequential points from a period when the 
process is operating in control, recalculate the control limits.

How to Interpret Out-of-Control Indicators

Following are the signals of special cause of variation. The process is said to be “Not 
in Control”/“Not stable” when any one or more signals appear in the chart. You may 
find variations in the following rule in different reference materials, so follow the 
one recognized by your organization and authorized by your quality assurance team.

	 1.	A single point outside the UCL or LCL.
	 2.	Two of three successive points are on the same side of the centerline and far-

ther than 2σ from it.
	 3.	Five successive points are on the same side of the centerline and farther than 

1σ from it.
	 4.	A run of eight in a row is on the same side of the centerline, or 10 out of 11, 

12 out of 14, or 16 out of 20.
	 5.	Obvious consistent or persistent patterns that suggest something unusual 

about your data and your process. Watch out for random patterns such as 
trends, cycles, or an unusual spread of points within the control limits.

The control chart in Figure 3.20 has three sections. The first section shows 
one point outside the UCL. This indicates that a source of special cause of varia-
tion is present, and needs to be analyzed and resolved. Data points outside the 
control limits are easily noticeable. For the purpose of analysis, highlight that 
point and determine the reason for variance. For example, suppose that in a par-
ticular month during software development, there was a spike in coding defects 
that led to the variance. This may be due to having too many unskilled developers 
working on the code and somehow the defect prevention tools were not effec-
tively utilized.

The process appears to be in control in the second section of the control 
chart in Figure 3.20. However, it is not really a smooth flowing process. All 
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the points lie within the control limits and thus exhibit only common cause 
variations.

In section C in Figure 3.20, notice that the trend is more predictable and flows 
smoothly. This section proves that the process improvement has worked, the pro-
cess is now stable, and future performance of the process is predictable.

Therefore, to summarize, eliminating special causes of variation keeps the pro-
cess in control; process improvement reduces the process variation and moves the 
control limits in toward the centerline of the process. At the beginning of this 
process run, it was in need of adjustment as the product output was sporadic. An 
adjustment was made, and while the plotted points were now within the boundar-
ies, it was still not centered on the process specification. Finally, the process was 
tweaked a little more and in the third section, the process seems to center around 
the average line.

Note that UCL and LCL are not specification limits. Control limits are calcu-
lated based on process performance. Specification limits are based on customer or 
organization requirements. One must secure the templates of these charts from the 
organizational process asset or some other dependable source. Building one from 
the scratch requires extensive knowledge and practice of the concepts of statistical 
process control and, in particular, the control chart.

Organization Chart
The organization chart (Figure  3.21) is a very useful communication tool that 
helps stakeholders understand the organizational hierarchy, escalation levels, and 
communication path. This chart allows team members, customers, and senior 
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Figure 3.20  Control chart.
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management to understand who is working on the project and what their roles are. 
A project organization chart is different from a company’s organization chart. The 
nature of project organization is temporary and dynamic. A complete chart should 
not only show the organization of the project team, but also the organization of the 
project governing body, steering committee, key customer’s organization, vendor 
organization, and the organization of any other team with which the project inter-
acts. If the diagram becomes too complicated and big, it can be broken down into 
smaller diagrams. Use MS Visio to draw this chart. MS Visio provides an excellent 
feature for showing teams separately with the help of dotted rectangular frames. 
Sometimes, color coding is used to identify and show different teams. The chart 
is hierarchical in structure, so it starts with the higher or senior level and branches 
downward to the most junior level. A solid line shows a direct relationship between 
superior and the subordinate. Indirect reporting or relationship is generally shown 
with the help of dotted arrow.

The project organization chart avoids confusion and saves time for team mem-
bers because once the team members understand the roles and organization struc-
ture, they approach the right person for the right kind of job and information. This 
essentially helps on bigger projects where multiple organizations are involved and 
where the team size is very big and dynamic. The chart also provides a quick view of 
the missing roles on the project and where the team could use extra staff. By look-
ing at the organization chart, one can gauge the complexity of the project and the 
communication challenges. The tool is very helpful for the new joiners as they can 
understand the communication path and the hierarchy of the project very well just 
by looking at the org chart. The chart reduces the transition time for new project 

Project Sponsor(s)
M
N

Project Steering Committee
A
B
C
D

Business Leaders
X
Y

Other Key Stakeholders
Z

Project Manager
(Customer Organization)

H
I
G

Project Manager
(Vendor Organization)

Project Manager
(Organization executing

the project)

Core Project Team
BA
SE

Tester
DBA

Architect

Figure 3.21  Organization chart.
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managers as it is clear to them who the key players in the project are and who they 
need to approach for what.

Typically, the PM is responsible for creating the project organization chart. 
Create the chart at the beginning of the project. It is easier to create when the proj-
ect starts because you will have fewer people involved. Keep adding to the chart as 
the project expands. In the beginning, some roles might not have names; for exam-
ple, the project may only have core members of the team assigned and it may not 
have identified the names of resources for the extended team that will come into 
the picture when the project reaches its peak. Names should be assigned against 
the roles as and when they become available, and the organization chart should be 
distributed as and when major changes to the project organization take place.

Work Breakdown Structure (WBS)
Someone has rightly said that “running a project without a WBS is like going 
to a strange land without a roadmap.” The PMI defines a WBS as a deliverable-
oriented hierarchical decomposition of the work to be executed by the project team 
to accomplish the project objectives and create the required deliverables. The pur-
pose of the WBS is to ensure that the project includes and identifies all the work 
items needed to complete the project successfully without the addition of unnec-
essary work items. Therefore, the WBS organizes and defines the total scope of 
the project. As the name suggests, it breaks down or subdivides the project work 
into smaller and more manageable pieces of work, called work packages, with each 
descending level of the WBS representing an increasingly detailed definition of 
the project work. The planned work contained within the lowest-level WBS com-
ponents, which are called work packages, can be scheduled, cost estimated, moni-
tored, and controlled. From above explanations it is evident that WBS and project 
schedule are different. The work package is further decomposed into scheduling 
activities and scheduling tasks when the project schedule is being developed, so 
WBS is a step toward creating the project schedule. The WBS represents the work 
specified in the current approved project scope statement. Components comprising 
the WBS assist the stakeholders in viewing the deliverables of the project. The main 
advantage of the WBS is that it identifies all the work of the project in a structured 
and graphical way that is easy to read and understand. Apart from helping in scope 
management and schedule creation, the WBS also supports activity estimates both 
in terms of cost and time. One can roll up the lower-level deliverables or activities 
into higher parent-level deliverables, activities, or objectives.

Organizations generally maintain a standard WBS template that can be used for 
creating one for the project. The template can be modified to suit the needs of the 
project because every project is different. However, the basic structure would not 
change much from one project to another in the same organization. The WBS is sup-
ported by the WBS dictionary. The detailed content of the components contained in 
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a WBS, including work packages and control accounts, can be described in the WBS 
dictionary. Each WBS component is cross-referenced, as appropriate, to other WBS 
components in the WBS dictionary. The WBS dictionary includes the description, 
cost, time, risk, resource, and scope of each activity or the work package.

As described, deliverables are decomposed to the work package level. The PM 
uses it to define the total scope of the project. The WBS should always be developed 
from the top down, and not the bottom up. Decomposition of the total project 
work generally involves the following activities:

◾◾ Identifying the deliverables and the related work
◾◾ Structuring and organizing the WBS
◾◾ Decomposing the upper WBS levels into lower-level, detailed components
◾◾ Developing and assigning the identification codes to the WBS components
◾◾ Verifying that the degree of decomposition of the work is necessary and 

sufficient

The WBS can be structured and organized into many forms – by project phase, by 
project components (subprojects), by functional area, by the type of work, etc. Work 
should be broken down based on the need of the team, convenience, and complexities.

Figure 3.22 is a simple example of the WBS for a project; however, it will be 
quite big and vast in real life. This concept can be extended to program manage-
ment, where a program can have multiple projects, each project will have many 
phases, and each phase in turn will have deliverables, activities, and tasks. Similarly, 
if the project work is organized based on the functional area, then for a building 
construction project, the WBS can have Architecture, Civil, Electrical, Plumbing, 
and Landscaping at the second level. Each of these major functions can then be 
divided into mid-level work, lower mid-level work (if required), and the bottom 
level work (such as a task or activity).

Creating a WBS is a team effort; the PM is supposed to take the lead, while core 
team members and subject matter experts participate in the process and provide 
required inputs. WBS creation is a time-consuming effort and requires involve-
ment from experts, stakeholders, customers, and various interest groups. One must 
be very patient and organized while doing this exercise. Similar to the project plan 
and project schedule, in the early stage of a project, it may be feasible to develop 
only a two- or three-level work breakdown structure because all the details of the 
project may not be available. As the project advances and more details become 
available, the WBS can be expanded and elaborated. Whenever there is a change in 
scope through a change control (change request) exercise, the WBS should also be 
changed to reflect the changed scope.
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Decision Tree Diagram
As the name suggests, this is a diagram that looks like a tree and helps in making 
decisions in complex scenarios when multiple options are available. When there are 
many unknown routes available to reach a destination, each route is full of its share 
of humps and bumps, and the team is unsure about which path to take, a decision 
tree diagram helps solve the puzzle scientifically. The decision tree is also called a 
tree diagram. It is a decision support tool that uses a graph or model of decisions 
and their possible consequences, including chances of event outcomes, resource 
costs, and utility. A decision tree is used to identify the strategy most likely to reach 
a goal. This can be used as a predictive model for mapping from observations about 
an item to conclusions about its target value. In tree structures, leaves represent 
classifications and branches represent groups of features that lead to those classifica-
tions. So, the tool should be used for analysis of complex decisions where there are a 
number of factors contributing toward numerous outcomes and each outcome has 
uncertainties involved.

The decision tree is an effective decision-making tool for the following reasons:

0.0 Project XXX

2.0 
Phase 2 
Design 

3.0
Phase 3

Build

1.0 
Phase 1 

Requirement

1.1
Deliverable

Requirement Specs

1.1.1
Activity

Data Pro�ling

1.1.2
Activity

Business Analysis

1.1.2.1
Task

Create Analysis Document

1.1.3
Activity

Training needs Analysis

Figure 3.22  Simple example of the WBS for a project.
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◾◾ Clearly lays out the problem so that all options can be properly reviewed
◾◾ Allows full analysis of the possible consequences of a decision
◾◾ Provides a framework to quantify the values of outcomes and the probabili-

ties of achieving them
◾◾ Helps make the best decisions on the basis of existing information and 

best guesses

Two examples of decision tree analysis are given in Figure 3.23 and Figure 3.24; 
it could be as simple as in Figure 3.23 or it could have complex quantitative analysis 
involved as shown in Figure 3.24.

The first exmaple is simple and straightforward. David is the manager of a 
famous golf club. Sadly, he is having some trouble with his customer attendance. 
There are days when everyone wants to play golf and the staff is overworked. On 
other days, for no apparent reason, no one plays golf and the staff has too much 
slack time. David’s objective is to optimize staff availability by trying to predict 
when people will play golf. To accomplish that, he needs to understand the reason 
people decide to play and if there is any explanation for that. He assumes that 
weather must be an important underlying factor, so he decides to use the weather 
forecast for the upcoming week. So during two weeks he has been recording:

Independent Variables Dependent Variable

Outlook Temperature Humidity Windy Play

Sunny 85 85 FALSE Don’t Play

Sunny 80 90 TRUE Don’t Play

Overcast 83 78 FALSE Play

Rain 70 96 FALSE Play

Rain 68 80 FALSE Play

Rain 65 70 TRUE Don’t Play

Overcast 64 65 TRUE Play

Sunny 72 95 FALSE Don’t Play

Sunny 69 70 FALSE Play

Rain 75 80 FALSE Play

Sunny 75 70 TRUE Play

Overcast 72 90 TRUE Play

Overcast 81 75 FALSE Play

Rain 71 80 TRUE Don’t Play

Figure 3.23  Decision tree data.
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◾◾ The outlook: whether it was sunny, overcast, or raining
◾◾ The temperature (in degrees Fahrenheit)
◾◾ The relative humidity in percent
◾◾ Whether it was windy
◾◾ Whether people attended the golf club on that day

David then compiled this data set into a table as shown in Figure 3.23. The 
top node represents all the data. The classification tree algorithm concludes that 
the best way to explain the dependent variable (i.e., play) is by using the variable 
“Outlook.” Using the categories of the “Outlook” variable, three different groups 
were found:

	 1.	One that plays golf when the weather is sunny
	 2.	One that plays when the weather is cloudy
	 3.	One that plays when it’s raining

Play 9

Don’t Play 5

Play 2

Don’t Play 3

Play 3

Don’t Play 2

Play 
O

ve
rc

as
t

4

Don’t Play 0

Play 2

Don’t Play 0

Play 0

Don’t Play 3

Play 0

Don’t Play 2

Play 3

Don’t Play 0

Sunny

<=
70

Rain

>70

FalseTr
ue

OUTLOOK?

HUMIDITY? WINDY?

 

Figure 3.24  Decision tree.
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David’s first conclusion: if the outlook is overcast, people always play golf, and there 
are some fanatics who play golf even in the rain. Then he divided the sunny group 
in two. He realized that people don’t like to play golf if the humidity is higher than 
seventy percent.

Finally, he divided the rain category in two and found that people will also not 
play golf if it is windy.

And here is the short solution to the problem given by the classification tree: 
David dismisses most of the staff on days that are sunny and humid, or on rainy 
days that are windy, because almost no one is going to play golf on those days. On 
days when a lot of people will play golf, he hires extra staff. The conclusion is that 
the decision tree helped David turn a complex data representation into a much 
easier structure.

In the example in Figure 3.25, solving the decision tree provides expected mon-
etary value (EMV) for each alternative. Alternative to the highest EMV is the most 
favorable option. In this case, upgrading the existing product seems to have a better 
EMV ($49.0 MN) and so it is preferred over Building a new product, which has 
an EMV of $41.5 MN. This example illustrates that sometimes the problem can 
be very complex and a decision tree diagram may need to be used along with some 
other tools (e.g., EMV).

Figure 3.25  Decision tree.
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Additional Project Schedule Reporting Tools
The Gantt chart and S curve were explained previously in this chapter. Apart from 
these two, there are some other simpler diagrams that can be used for illustrating 
project schedule; however, the occasion and purpose for which they can be used 
might be different. Look at Figure 3.26 and Figure 3.27, which can be plotted with 
the help of MS Visio. Figure 3.26 gives high-level timelines for the project in a 
simple view. Choose Timeline from the Project Schedule in MS Visio for plotting 
something similar to Figure 3.26. This diagram is very simple to draw and it is 
extremely easy to understand the high-level milestone schedule. Various descrip-
tions and values can be added to the diagram to present suitable views to the team 
members and stakeholders. The powerful visual effect of this short diagram saves a 
lot of time for the stakeholders. Without digging into the gory details of the sched-
ule, one can determine that the Design and Build phases of the project overlap for 

4/12/2008–6/3/2008
Requirement

6/3/2008–7/9/2008
Design

7/4/2008–8/10/2008
Build

8/11/2008–9/15/2008
Test

9/15/2008–10/11/2008
Go Live

5/1/2008 6/1/2008 7/1/2008 8/1/2008 9/1/2008 10/1/2008

Figure 3.26  High level projection timeline.

Figure 3.27  Schedule in calendar format.
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about a week and there is a gap of one day between the end of the Build phase and 
the start of the Test phase. The diagram can be drawn in many shapes, such as a line, 
a block, or a cylinder. You can add milestone markers of different shapes and add 
short explanations to those milestones. There are convenient features that allow for 
changes to the time format and time scale. The percentage completion of the tasks/
phases and the progress as of today’s date can be shown quite easily on this diagram.

In the example in Figure  3.27, a particular group of tasks for the project 
(Implementation Tasks) are depicted in calendar format. Sometimes the project 
team likes to use such diagrams because they are easy to understand and maintain. 
So, depending on the circumstances and the need, different kinds of tools can be 
used to prepare and report schedule for the entire project or a part of it. This, how-
ever, does not eliminate the need for a comprehensive and detailed project schedule 
such as those created with the help of MS Project, Planview, or any other tool that 
your organization uses.
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Chapter 4

Tables and Matrices

Oftentimes, project data needs to be systematically organized in order to analyze 
and compare a variety of characteristics. There is a famous proverb: “A clever person 
turns great problems into little ones.” Tables and matrices help do exactly this as 
they show relationships between groupings that assist in structured problem solv-
ing. It is difficult to understand data in its abstract form. When it is grouped and 
placed side by side against other related groups, the relationship can be figured out 
and the project data can be analyzed and utilized better. Sometimes, a single data 
point or data set on its own does not make much sense, but when used in con-
junction with other data, they prove quite useful. Projects produce, use, and store 
volumes of data that needs to be structured and organized in the form of tables and 
matrices for analysis, reporting, and other communication purposes. Data orga-
nization could be as simple as one-to-one mapping between the project roles and 
responsibilities, or as complex as a very huge project dashboard.

This chapter presents a variety of matrix-based tools. While some of them can 
be used as-is in the project plan, there are others that are quite useful for analysis 
and reporting purposes. These are a handful of standard tools, but there is no limit. 
Users can extend this basic knowledge for use in situations that are not identified 
in this book.

Responsibility Assignment Matrix (RAM)
The Responsibility Assignment Matrix (RAM) is used to illustrate the mapping 
between project task and human resource. That is, it connects the Work Breakdown 
Structure (WBS) to the Organization Breakdown Structure (OBS). For small proj-
ects, a single RAM captures the required information; but for large projects, RAMs 
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can be developed at multiple levels. A high-level RAM can define which depart-
ment, unit, or team is responsible for each of the deliverables in the WBS. Lower-
level RAMs are used within the group to assign roles, responsibilities, and levels 
of authorities for specific tasks. This allows team members to identify all activities 
associated with a person or to identify all the resources associated with one activ-
ity. The most common type of matrix is the RACI matrix (Figure 4.1). RACI is an 
acronym for Responsible Accountable Consult and Inform. The definition of each 
of these roles is given below; however, most of the time one will find organizations 
using only two types of roles: Owner and Approver. There can be several terms used 
for the purposes of a RAM. It is also known as a linear responsibility chart (LRC) 
and can be used to show who is responsible for what and at what level. For example, 
each row could represent a task and each column a person; the cells could then be 
assigned with the letters P (primary), S (secondary), and N (notify). This identifies 
the participants, and to which degree each activity will be performed and who will 
make decisions.

Figure 4.1 shows a simplistic example of RAM in RACI form. The WBS or the 
list of deliverables is placed in the left column as activities, and people or organiza-
tion is shown along the horizontal line. One can use the role code (RACI or Owner/
Approver) popular in one’s organization for mapping the activity and responsible 
person. Not every resource will have an entry for each activity. The example in 
Figure 4.2 shows high-level tasks for a software development project, which can be 
broken down into lower-level tasks, and resource names can be assigned in place of 
generic names.

The RAM is a great communication tool that ensures that every project activity 
has roles and responsibilities assigned. Without a RAM, there often is confusion 

Role Definition

Responsible (R) Owns the work and is responsible for performing the 
actual work. In case of a group work, R can be assigned to 
multiple people. 

Accountable (A) Confirms the completed work and is held fully 
accountable for it. There should be only one A.

Consulted © Person or group assigned to this role has the information 
and sometimes the capability to complete the work. 
Generally, the person responsible for the work consults 
the person performing this role. There is a two-way 
communication between R and C.

Informed (I) Person or group assigned this role is to be informed of 
progress and results. Often there is a one-way 
communication from R to I.

Figure 4.1  RAM in RACI form.
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about who owns the activity, who should be kept informed of the progress, who 
should be consulted, and who should review and approve the completed task. The 
matrix should be created in the beginning of the project before the detail work 
begins. Initially, every activity may not have resources assigned, so it is alright to 
leave the generic name against such activity instead of the actual resource name. 
The matrix should be prepared in consultation with the functional managers, 
resource managers, customer, and other stakeholders. Respective portions of the 
RAM, if the entire matrix is not appropriate, should be distributed to the project 
team, customer, and stakeholders, and signoff should be obtained. The table should 
be updated and distributed throughout the life of the project as and when it may 
be required.

One might wonder why a RAM is needed when a project has so many other 
communication tools that map activity and resource, either separately or in a com-
bined way. Extra documentation and redundant processes should always be avoided. 
The project schedule captures resource information against every activity; the orga-
nization chart shows the areas/functions responsible for different project functions; 
and the roles and responsibility chart shows major project roles and their responsi-
bilities. Then why do we need another document to capture similar information? A 
closer look reveals that none of the above tools provides information about the com-
plete set of responsibilities and corresponding role/resource required for carrying 
out an activity. Every activity needs the involvement of various people in different 
capacities and their roles differ for that work. If the mapping of responsibility, role/
resource, and activity is not documented properly, people will make assumptions 
about responsibilities, assumptions that may lead to confusion, friction, and delays 
later in the project. The RAM tool facilitates the preparation of project schedule, 
determination of resource requirements, and proper cost estimation. Project team 

Activities
Business 

User
Business 
Analyst Developer Tester

Project 
Manager

Requirement 
Definition

A

Requirement 
Specifications

C A C C C

Design A

Build A

Test C R A

Implement I R A R I

Figure 4.2  RAM as RACI.
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members understand who they need to keep informed about the work activities so 
that they can get the right kind of feedback at the right time. If one understands 
who the right person is to approach for the right kind of information and right kind 
of job, then the job gets done faster. If more than one person is working on a task, 
it is imperative to designate one person who is accountable for the work; otherwise 
it will lead to confusion. Thus, the RAM plays an important role in project com-
munication management.

Role and Responsibility Matrix
Roles and responsibilities must be identified for every project in order to complete 
the required tasks. This should address four items—role, authority, responsibil-
ity, and competency—to perform the role. This communication tool is part of the 
project human resource management area. The role and responsibility chart (see 
Figure  4.3) should be prepared in the beginning of the project while planning 
for human resources. Sometimes, this should be considered even before the scope 
definition exercise because what is required may also depend on who is available in 
the organization and in the marketplace to do it. All project roles should be defined 
up-front, and their responsibilities should be documented and distributed to the 
project team and other stakeholders. To make the tool complete, authority and 
competency should also be added. Most of the time, organizations have a standard 
role and responsibility chart that can be used in the project and, if needed, a slight 
modification can be done. Experts and resource managers should be involved in 
preparing the document. Resources are assigned roles based on their competencies. 
For example, a senior member of the technical team is sufficiently competent to 
take the role of lead designer. So, once the role is assigned to the person, he/she is 
also contacted about the responsibilities and authorities with respect to the project. 
When documented properly and communicated well, project team members and 
stakeholders have a clear understanding of who is responsible for what and who is 
authorized to make decisions on different matters. This avoids confusion and helps 
a great deal in communication.

Because this tool documents competencies against various roles, it facilitates 
resource assignment against all the roles. Resource managers understand the skill 
sets required for each role and staff the project accordingly. If competency is lacking, 
then training can be arranged for existing staff, a skilled resource can be hired from 
the marketplace, or the service of a vendor can be taken who can engage resources 
with the right competencies and skill sets. Thus, it also helps in identifying staff 
training needs and provides input into the hiring process. For example, the compe-
tency for a project manager (PM) might be documented as follows:
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	 1.	More than five years of project management experience in the relevant 
industry

	 2.	Should have managed USD $2.0 million or larger project
	 3.	Must be a PMI certified PMP

The tool should not only identify roles and responsibilities for project team 
members, but also for the project steering committee, project sponsor, senior 
management, vendor management lead, etc. The roles and responsibilities can be 
presented in text format or in table format (Figure 4.3). The examples show both 
presentation methods; but as one can see, the tabular format appears more effective 
in grabbing the reader’s attention. When the resources are identified for each role, 
fill in the names to make the tool more useful.

Project manager: This is the person with authority to manage a project and who 
is responsible for the success of the project. This includes leading the planning and 
the development of all project deliverables. The PM is responsible for managing the 
budget, the schedule, and all project management procedures (scope management, 
issues management, risk management, etc.).

Designer: The designer is responsible for understanding the business require-
ments and designing a solution that will meet the business needs. There are many 
potential solutions that will meet the client’s needs. The designer determines the 
best approach. A designer typically needs to understand how technology can be 
used to create this optimum solution for the client. The designer determines the 
overall model and framework for the solution, down to the level of designing 
screens, reports, programs, and other components. The designer also determines 

Roles Responsibilities

Figure 4.3  Roles and responsibility matrix (RAM).
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the data needs. The work of the designer is then handed off to programmers and 
other people who will construct the solution based on the design specifications.

Communication Matrix
The communication matrix (see Figure 4.4) is part of the communication plan and 
is a very effective tool for establishing communication needs, channel, method, and 
frequency. This helps reduce confusion among the stakeholders regarding the com-
munication process. The PM must ensure that team members, customers, users, 
and stakeholders have the information they need to perform their jobs. This helps 
manage expectations about the project communication needs and who needs to 
be doing what. This can be as simple as talking to team members about how they 
are doing on their assigned work, or holding a regularly scheduled status meeting. 
In whatever way it is done, proper communication is vital for project success. On 
smaller projects, communication is simple and may not require much proactive 
effort. However, communication becomes much more complex when the project 
gets bigger and more and more people get involved. Larger projects require com-
munication to be planned in advance, taking into account the specific needs of the 
stakeholders involved. A communication matrix is useful in such situations because 
it facilitates efficient and effective communication with the various constituents. 
For effective communication, information should be provided in the right format, 
at the right time, to the right people. Efficient communication implies that only the 
required information is provided and nothing more.

The table in Figure 4.4 is short; however, in the real world, this table will be 
larger, involving all kinds of meeting and other communication needs with various 
stakeholders or groups of stakeholders. Make sure to identify all the required audi-
ences up-front and make the matrix available to them in the planning phase of the 
project in order to set the course for the remaining project phases. Communication 
needs can change as the project moves forward, and thus the matrix can be changed 
to suit the changing needs of the project. If any of the stakeholders feel a need for 
change in the method or frequency of the communication, then the change can 
be discussed and implemented, if required. This tool ensures that all the impor-
tant stakeholders have an opportunity to participate in the communication process 
appropriately, thus avoiding any chance of future conflict.

Project Team Roster
The project team roster is nothing but a project contact list. This includes infor-
mation on all project team members, their role, location (with time zone), phone 
number, email, etc. This may be a simple document, but it goes a long way in 
facilitating communication in the project. The PM should prepare the document at 
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Audience Message Method/Channel Timing/Frequency

Core Project Team Details; Task-related; 
Project progress

Team meetings, task-related 
meetings; Individual meetings; 
Task/review-specific email

Regularly-scheduled team 
meetings (weekly); 
And as needed

Project Steering 
Committee

Policy-related issues;  
Project progress

Groundwork via email; consensus 
work via team meetings, Status 
Report document

Monthly; 
And as needed

Governing Board Project overview (basic 
understanding, high-level 
timeline)

Board meeting Monthly

Technical Review 
Board

Technical Design Technical Review Board meeting; 
Document versioning tool; Email

At least once in the Project 
Life Cycle; And as needed

Customer/User Group Impact Analysis; Status; 
Issues, Risks; Testing plans

User Meetings; Emails Weekly; As needed

PMO Project Status; Guidance and 
feedback; Risks and Issues

PMO status meeting; Status Report 
document; Email

Weekly and as needed

Maintenance and 
Operation

Handover details; Issues and 
Risks

Meeting;, Email; Handover 
document

Weekly meeting one month 
before the project deploy-
ment; Daily meeting for one 
week after deployment

Supplier/Vendor Inventory details; Issues Meetings; Emails Weekly till all the items are 
supplied; Monthly after all the 
items are supplied till project 
end date; As needed

Figure 4.4  Communication matrix.
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the beginning of the project and should keep it up-to-date as more people join the 
team. Ensure that all members of the team have access to the roster; they know that 
such a document exists and where it exists. This can be distributed periodically and 
should be put on the project website. This is especially helpful on big projects where 
there are a lot of people involved at different locations. The PMs may have admin 
staff on big projects. Creation, update, and distribution of the contact information 
can be comfortably delegated to the project administrative staff. Based on the pro-
cess of the organization, functional managers can also be asked to ensure that the 
information is up-to-date for their staff.

Many projects use email distribution lists, which can be maintained by project 
administrative staff. Multiple distribution lists can be created for different logi-
cal groups, such as Project_All (for all team members of the project), Business 
(for all business participants), QA (for all quality testers of the project), etc. The 
use of a distribution list saves a lot of time for the PM and other team members. 
Additionally, it also ensures that critical people are not left out of communications 
and that they get the information on time. At the same time, if the distribution 
list is not maintained properly, then the use of this tool might backfire. So, the PM 
should ensure that the list is updated immediately—as and when the resources join 
and leave the project.

Figure 4.5 shows a sample project team roster. Extra fields can be added based 
on project need.

Risk Probability–Impact Matrix
The risk probability–impact matrix, sometimes called just a risk matrix, is used 
to create a communication tool that prioritizes and categorizes project risks. The 
matrix is often used for communicating vital risk information to the project team 
members and customers. Risks need to be prioritized according to their potential 
implications toward meeting project objectives. Typically, a look-up table is created 
using the probability and impact, and the risks are rated according to the table. 
The matrix is pretty flexible in the sense that one can use different scales and cri-
teria for different categories of risk. For example, all technical risks can have one 
matrix; human resource related risks can have another risk matrix, etc. The flex-
ibility allows making suitable adjustments in the scale of probability and impact in 
order to do proper justice with all kinds of risks. Every category cannot be evalu-
ated on the same scale. An organization may be ready to take more risk in one area; 
however, it may not tolerate much risk in another area.

Organizations may have a general definition of the probability level and impact 
level. These definitions should be reviewed by the project team and the customers 
during the risk management planning process and, if required, should be tailored 
to suit the project needs. On a simple chart, the probability and impact values can 
range from “low” to “medium” to “high.” This can further be expanded to add 
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Name Organization Location/Address Office # Cell # Home # Role Email Comments

Figure 4.5  Project team roster.
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“very low” and “very high” values. Probability values can also have a range from 
“very unlikely” to “almost certain.” The project team needs to decide which scale 
is suitable for the project and for the specific risk category. Alternatively, numerical 
values can be assigned for the probability and impact. A probability of 0.1 means 
very low probability, whereas the probability of 0.9 means almost certain probabil-
ity. The impact scale represents the significance of impact for each project objective, 
if a risk occurs. A negative impact signifies threat and a positive impact signifies 
opportunity. Scale values can be linear (e.g., 0.1, 0.3, 0.5, 0.7, 0.9) or nonlinear 
(e.g., 0.05, 0.1, 0.4, 0.8). Nonlinear scales may represent the organization’s desire to 
avoid high-impact threats or exploit high-impact opportunities, even if they have 
relatively low probabilities. Plenty of practice and skills are required in using the 
nonlinear scales. The team should understand the significance of numbers and their 
relationship to each other, how they were derived, and the effect they may have 
on different objectives of the project. A simple example is shown in Figure 4.6, 
where both the probability and impact have “Low,” “Medium,” and “High” values. 
Because the resultant of risk is the multiplication of probability and impact, the 
risks falling in the top right-hand corner can be categorized into the “Very High” 
zone and those falling into the lower left-hand corner can be categorized into the 
“Very Low” zone (Figure 4.6). Sometimes color codes are used in the matrix; for 
example, the three cells in the top right corner can be highlighted in red and, as a 
rule of thumb, the project team should focus on dealing with those risks first.

The risk matrix is used to determine the overall risk of the project. In the exam-
ples shown in Figure 4.6 and Figure 4.7, out of the total twenty identified risks, 
most of the risks fall in the “Very High” and “High” risk zones, while very few are 
in the “Medium,” “Low,” and “Very Low” zones. In looking at this matrix, the PM, 
customer, and senior management can quickly determine that this project is at very 
high risk. The risk prioritization exercise should be reviewed to determine that the 
matrix correctly represents all the risks. A cost–benefit analysis should be done to 
analyze what it will take to minimize and eliminate the “very high” risks. If the 
investment outweighs the returns, senior management may decide to terminate the 
project and resume once the risk factors decrease. The probability impact matrix 

Impact

Pr
o

b
ab

ili
ty

 Low Medium High

 High  Medium  High Very High

 Medium  Low  Medium  High

 Low  Very Low  Low Medium 

Figure 4.6  Risk probability–impact matrix 1.
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also indicates where the project team should focus their energies to gain maximum 
results. One should always look toward the top right-hand corner because that is 
the danger zone.

Risk Register
Risk management is a very tricky job; it requires a lot of skills and strategy. It is 
one of the most difficult tasks in project management. One of the basics of risk 
management is the creation and maintenance of Risk Register. The risk register 
helps track all risks within the project, so it is also called the risk log. Risk Register 
provides a key tool for risk management, as it holds all of the information relating 
to risks within the project. It is part of the project plan. Using the risk register, one 
can record the current status of each risk, and take the actions needed to reduce or 
enhance the likelihood of it occurring. The tool helps in performing a risk response 
planning exercise that results in the documentation of potential responses in the 
register. Plans are made and actions are taken to reduce the probability and impact 
of the harmful risk and enhance those of the positive risk.

The risk register is a great communication tool because it helps in making every-
one, including senior management and the customer, aware of the potential risks 
on the project, strategy of the project team to deal with those risks, where the team 
needs attention from senior management, etc. It serves as a great escalation tool 
that provides the PM with an opportunity to garner adequate senior management 
support for the project. It works as a tool to warn the project team, steering com-
mittee, customer, senior management, and other stakeholders about the impending 
danger so that appropriate steps can be taken on time to safeguard project interests. 
The manner of risk documentation and escalation goes a long way in the success 
and/or failure of a project. Just the creation and distribution of a risk register is not 
enough, however; the PM should proactively work toward the implementation of 
the risk response actions according to the risk management plan. The risk register 
should be reviewed and updated, if required, at least every week. Update may be 

Impact
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ty

 Low Medium High

 High  18 19, 20 1, 3, 4, 5, 7, 10, 12, 13

 Medium  2, 6

 Low  15, 17 8, 9` 14, 16

Figure 4.7  Risk probability–impact matrix 2.
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needed for many things; there may be new risks identified, priorities of the risks 
may change based on many factors, there can be changes to the risk response, the 
dates may need to be updated, the probability might change. It is a good practice 
to attach the risk register to the weekly project status report.

Risk management can be made easy and very effective if the risk register is 
created at the right time with the participation of core team members and subject 
matter experts, and is maintained throughout the project life cycle. The register is 
shared with the team as well as management and customers. The PM should take 
the lead in creating, maintaining, and distributing the risk register. The first step is 
to identify the potential risks to the project. Next, the team should list all possible 
responses to all the risks. Previously executed similar projects can provide a very 
good starting point. The project team can look into the risks that have occurred 
in those projects to find out at which stage they occurred and what strategies were 
adopted by the project team. Another very good pointer is the lessons learned docu-
ment of old projects. Many problems can be avoided and minimized by referenc-
ing the risk registers and lessons learned documents of old projects. A wise person 
learns from others’ mistakes.

The table in Figure 4.8 provides information that is typically captured in a risk 
register. An explanation of the terms is provided in parentheses against each term 
for better understanding. On smaller projects, risks may not need to be categorized; 
however, for large and complex projects, there can be so many risks that they are 
required to be categorized for better tracking and handling. The risk breakdown 
structure (RBS) categorizes risks into a hierarchical tree-like structure. So, on very 
complex projects, there can be major categories, which in turn can have several sub-
categories. Examples of major categories include technical, cost, schedule, external, 
project management, etc. Subcategories for external risk can include raw material, 
market, customer, vendor, government, etc. The RBS is updated from time to time 
whenever new risks are identified. The root cause of the risk is identified through 
brainstorming, the fishbone diagram technique, etc. The team decides on the prob-
ability, impact, and priority of every risk. The probability–impact matrix, described 
as a separate topic in this chapter explains in detail how the probability and impact 
values are assigned to the risks, and how the risk score is obtained using the prob-
ability and impact values. It is very important to identify the owner of the risk. 
There must be just one owner for any risk; it might be the PM, the customer, the 
vendor, the senior executive, a team lead, etc. More than one owner causes confu-
sion. Sometimes more than one risk can have same risk score; in that case, the value 
in the priority column decides the order in which the risks should be taken care 
of. Risk response is explained in great detail in the book in the “risk management 
plan” section. Apart from the fields mentioned in the table below, sometimes people 
use risk symptoms, cost and budget information, project parameters that may be 
impacted, etc.

The PM can decide to use two different registers: one for the low score risks and 
one for high score risks. The low score risk register can be used just as a watch-list 
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Figure 4.8  Risk register.
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so that it is monitored less frequently, while the high score risk register can be used 
to review and update on a regular basis.

Requirements Traceability Matrix (RTM)

A requirements traceability matrix (RTM) is invariably used in software develop-
ment projects; however, it’s difficult to imagine why this wonderful tool cannot be 
utilized in other industries. To define it in a simple way, let us look at the three 
words that make this term. Requirement is another name for the business need or 
condition to meet a new or altered product. Traceability refers to the completeness 
of the information about every step in a process chain. Matrix (plural matrices) 
is a rectangular table of elements or entries. So, RTM is nothing but a tabular 
representation of various distinct requirements (explicit or derived) and impor-
tant deliverables in different stages of the SDLC (software development life cycle). 
It establishes a relationship for every deliverable to its predecessor and successor 
(unless it is the final product). This relationship also determines dependencies 
among the various project elements. Every distinct requirement is given a require-
ment ID (RI). These RIs are shown as rows of the MS Excel spreadsheet and major 
deliverables form the columns of the spreadsheet. The matrix links High-Level 
Requirement to Detailed Requirement to High-Level Design to Detailed Design 
to Code Element to Test Case. It can be easily understood from the example shown 
in Figure 4.9.

Software is developed in stages or phases, where the work product of each stage 
can be associated with the work products of the previous stage. This provides the 
ability to trace the requirements through the work products ( forward traceabil-
ity) and from the work products back to the requirements (backward traceability). 
Depending on the organization’s standards and development practices, the work 
products of intermediate stages might vary.

RTM is primarily used for quality control so that it can be ensured that cus-
tomer requirements are met. It also helps the developer find out why some code was 
developed in certain ways, by being able to go from the code to the requirements. 
If a test fails, it is possible to use the RTM to see what requirements or code the 
test relates to. It is very common to find out at a later stage in the project that some 
requirement is completely missed. This proves very costly to the project. With the 
help of RTM, such costly mistakes can be avoided. There are some mission-critical 
projects, where one cannot afford to miss even a single, small requirement. A simple 
miss in a space mission might cause a huge disaster. Similarly, on a security and 
regulatory project, one small lapse can cause a tremendous amount of damage to 
the organization. Sometimes, the RTM is mandated by the customer. The RTM 
achieves the following goals:
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Analysis Stage Design Stage Build Stage Testing Stage

Requirement 
ID

High-Level 
Requirement

Project Charter 
Reference 

Detailed 
Requirement

Requirements 
Document 
Reference

Functional Specs 
Reference

Module/Interface 
Reference

Test Plan 
Reference

Test Script 
Reference

P1111A-1 Enable the 
development of 
standard 
reporting to 
support and 
grow the Full-tab 
program. 

P1111A_Project 
Definition_v1.3 
Section 3.1/
Page 6

Need to add 
an indicator to 
Claims table.

P1111A_
Business_
Requirement_
Document v1.1 
Section 3.1/Page 
15

P1111A_Functional 
Specs v1.0  
 
Sections 2.2 and 
2.4 
Page # 5, 6

Name of Program/
Module and a 
reference to the 
section/paragraph 
of the code

P1111A_
Test Plan 
v1.0 
Section 3.1/
Page 5

P1111A_Test 
Script v1.0  
Test Case # 1-4 
and 6-7

P1111A-2 Enable the 
development of 
standard 
reporting to 
support and 
grow the Full-tab 
program. 

P1111A_Project 
Definition_v1.3 
Section 3.1/
Page 6 

ETL code will 
need to be 
changed to 
pick up the 
new field 
Tablet Splitting 
Indicator (1 
byte). 

P1111A_
Business_
Requirement_
Document v1.1 
Section 3.1/Page 
16

P1111A_Functional 
Specs v1.0  
Sections 2.3 and 
2.5 
Page # 5, 7

Name of Program/
Module and a 
reference to the 
section/paragraph 
of the code

P1111A_
Test Plan 
v1.0 
Section 3.2/
Page 5

P1111A_Test 
Script v1.0  
Test Case # 5 
and 8-10

P1111A-3 Enable the 
development of 
standard 
reporting to 
support and 
grow the Full-tab 
program. 

P1111A_Project 
Definition_v1.3 
Section 3.1/
Page 6 

The new field 
should have 
specific valid 
values 
(‘U’,’Y’,’N’).

P1111A_
Business_
Requirement_
Document v1.1 
Section 3.1/Page 
16

P1111A_Functional 
Specs v1.0  
Sections 2.3 and 
2.5 
Page # 5, 7

Name of Program/
Module and a 
reference to the 
section/paragraph 
of the code

P1111A_
Test Plan 
v1.0 
Section 3.2/
Page 5

P1111A_Test 
Script v1.0  
Test Case # 5 
and 8-10

P1111A-4 Make 3 years 
historical values 
of HTI available 
in Database

P1111A_Project 
Definition_v1.3 
Section 3.1/
Page 6

Back-load Rx 
Claim table for 
3 years of data 
to update HTI 
field from the 
source.

P1111A_
Business_
Requirement_
Document v1.1 
Section 3.1/Page 
17

P1111A_Functional 
Specs v1.0  
Sections 2.6  
Page # 9

Name of Program/
Module and a 
reference to the 
section/paragraph 
of the code

P1111A_
Test Plan 
v1.0 
Section 3.3/
Page 7

P1111A_Test 
Script v1.0  
Test Case # 
11-15

Figure 4.9  Requirements traceability matrix.
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	 1.	Ensures that the approved requirements are addressed in all phases of 
SDLC from Planning & Analysis to Design to Development to Testing to 
Deployment.

	 2.	Ensures that each deliverable is traceable. Test Cases should be traceable to 
requirements; modules and code should be traceable to business and func-
tional specifications. This will ensure that no extra work is performed in 
the project and all the deliverables are made to satisfy one requirement or 
another.

	 3.	Analyze the impact of a change. Because the RTM establishes a relationship 
among various project elements, it illustrates how a change in one element 
will impact other elements or deliverables of the project.

Follow the steps below to create an RTM:

	 1.	Collect high-level requirements from the project charter, proposal document, 
or project scope document — Business Analyst (BA).

	 2.	Detail the requirements in the business requirements document — BA.
	 3.	Start filling out the RTM template with each distinct requirement — BA.
	 4.	Ensure that every requirement has a unique Requirement ID — BA.
	 5.	The RTM in this state should be reviewed by the Business Analysis review team 

as well as the project team so as to verify that nothing has been missed — PM/
BA.

	 6.	Get signoff on the RTM from client when they sign off on the business 
requirements document — PM.

	 7.	Every time a requirement changes, it should reflect into the RTM — BA.
	 8.	Once the requirements document is complete, developers/designers and tes-

ters take this up and fill out details of section/page # from Design document 
(developer/designer) and Test Case #/Test Case document name (Tester) in 
order to map each and every requirement correspondingly.

	 9.	The RTM in this form should be reviewed whenever the team reviews the 
design document and test case document.

	 10.	Once coding is complete, each code element/program name/module name 
should be entered against the requirement to which they correspond.

The example in Figure 4.9 illustrates how the tool should be created and updated. 
Note that for the purposes of this example, there are two main objectives or high-
level requirements (HLRs). These HLRs regenerate into multiple detail require-
ments. Each of these detail requirements should be identifiable through a unique 
Requirement ID. The HLRs, which “enable the development of standard reporting 
to support and grow the full-tab program,” have three detail requirements, so there 
are three unique IDs for them. Each of these unique requirements (IDs) should 
be tracked through Planning, Design, Build, Test, and Implementation phases. 
There may be fewer unique requirements at the beginning of the project—up until 
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requirements are not detailed out—but the number grows as requirements are 
fleshed out to minor details.

If the requirements are tracked this way, it can be ensured that BA has not 
missed detailing every objective, the designer/developer has coded for all the detail 
requirements, and the tester has tested each of them. If a test case fails, it is very 
easy to track which requirement and objective it is mapped to, so the team can 
know which particular objective is not yet met.

There are some industry-standard tools available to perform the RTM, such as 
Rational RequisitePro. In cases when no such tool is available, one can be created 
using MS Excel. The example shown in Figure 4.9 is a very simple RTM but in real 
life it can be lengthy and very huge. This is a time-consuming exercise and employ-
ees generally find it as overhead and boring; however, if practiced on time and done 
properly, this can save a lot of rework and enhance product quality tremendously. 
The PM and QA lead should take special interest in this process to drive the entire 
team. The business analyst (BA) can also champion this process. Sometimes, people 
make this process complicated and finally give up midway after expending enor-
mous effort, which discourages the team and the organization from taking this up 
again in subsequent projects. So, try to keep this as simple as possible in order to 
seek participation from every team member and thereby to complete the process 
easily and effectively.

Quality Matrix
The quality matrix is part of the quality plan and should be developed early in 
the project in consultation with the customer and the quality lead. As the name 
suggests, it is a table that lists the required project performance level for identified 
quality parameters. This is a reflection of the expectation levels of the customer 
and is often referred to as the acceptance criteria for the project. If all the details 
are not available at the beginning of the project, then make sure that they are 
available at least before the testing or the quality check starts. In such a case, the 
lack of a quality matrix can be a huge risk for the project, so this risk should be 
documented and communicated to the customer and the senior management on a 
regular basis. High quality expectations might lead to rigorous and multiple rounds 
of testing that, in turn, can raise the project cost. Similarly, if the number of qual-
ity parameters is greater, then testing scope and coverage will need to be expanded, 
thus leading to increased project cost. That is, there is a delicate balance between 
the quality expectations and the project cost. It is the job of the PM to carefully 
evaluate these two factors and report extra requirements of budget in order to meet 
the accepted quality matrix. For example, suppose you are a PM working for a coal 
mining company. The company signs a contract with a new steel manufacturer that 
requires a very high grade of coal for its blast furnace. With the current setup of the 
beneficiation plant, your company can only provide coal with 17 percent or more 
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ash. The new customer needs coal with less than 14 percent ash and more than 
13.0 percent ash in the raw material. This requires your company to enhance the 
current coal beneficiation facility to meet the demands of this customer. The cost 
of the project is estimated at $1.5 million to meet the quality demand. However, a 
couple of months into the planning phase, the customer has raised the quality bar 
and now demands that all coal supplies should contain ash content in the range 
between 13.0 percent and 13.7 percent. This will clearly require more budget for 
the project because you will need to purchase and install an extra set of screening 
equipment in the mineral beneficiation plant. Similarly, on a software development 
project, the demand from the customer to supply the product with two “severity 
5” defects will lead to higher total project cost than, say, the requirement of three 
defects of “severity 5 per 1000 hours of work.”

Once the quality parameters and corresponding performance levels are identi-
fied and agreed upon, pass this on to all functional areas/units/organizations of 
the project. All functional areas need to build a corresponding matrix for their 
deliverables so that quality is not just validated, verified, and tested at the end, but 
rather that they are assured and controlled at every step of the process according to 
the individual quality goals that are aligned with the final quality goal and quality 
matrix of the project. This is Total Quality Management (TQM). Take an example 
of a software development project with an estimated effort of 2000 hours. The cus-
tomer lays out the quality goals for scope (in terms of number of severity 1 defects), 
schedule, and cost as shown in the matrix in Figure 4.10.

How can the quality goals can be set and met in the project? As per the above 
quality requirement, for a 2000-hour project, the maximum number of acceptable 
“severity 1” defects in the final product would be four. So, as a PM, you need to set 
quality goals for all the major processes in consultation with the functional leads 
and the quality lead. The inputs that go into this planning are the historical data 
from similar projects executed by the organization in the past, human resource 
consideration (skill and training), and schedule and cost considerations. The study 
of past projects provides data for the defect injection rate and defect detection rate. 
Once all the inputs are factored into this data, the defect injection and defect detec-
tion rates can be set for every process/deliverable in the project. Once the rate for the 
project is set as above, the next step is to calculate and set the goal for the absolute 

Parameter Quality Goal

Severity 1 Defect in final product 2 defects per 1000 hrs

Schedule Variance 30 days

Cost Variance 10%

Figure 4.10  Quality matrix 1.
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defect numbers at every stage/process. The goal for the absolute number of defects 
injected/detected at each stage can be calculated by multiplying the corresponding 
rates with the total number of hours allocated to each stage/process. Suppose for 
this project that the BA can afford to inject ten defects in the requirements analysis, 
out of which the review process of the requirements document should detect nine 
of those. One of the defects can go unnoticed or undetected and is passed on to the 
next stage. Similarly, suppose that by multiplying the rate with the corresponding 
design effort, the designer can afford to inject twenty defects and the design review 
process should catch sixteen of them, including or excluding the one requirement 
defect passed on from the previous phase. While extending the calculation this 
way, at the end of the project the total number of defects injected and detected 
should be sixty and fifty-six, respectively. The difference of four defects remains 
in the product, which complies with the quality goal set by the customer. Apart 
from planning this matrix, there must be another plan to ensure that these goals 
are met. This is good for planning, but you will always find that while monitoring 
and comparing the actual status with the planned matrix as shown in Figure 4.11, 
there will be a lot of variance in both the defect injection and defect detection 
numbers. If the difference is too large, there must be something wrong either in the 
planning or in the execution of the plan. Notwithstanding the variance, this will 
provide the PM, senior management, and other leads an opportunity to evaluate 
and analyze the quality status at each and every major milestone and take correc-
tive action if required. Goals can be set for future processes upon the availability 
of more details and insight. Suppose that only ten defects were discovered in the 
code review process against the goal of twenty-two defects. What does this imply? 
Either the coding was very good so that significantly fewer defects were injected, 
or the review process was faulty so it could not find the defects. Most of the time, 
one can take a guess on what might be the major reason. If the programmers were 
very experienced and strong, then we can accept this result. On the contrary, if (a) 

Process Defect Injected Defect Detected

Requirement 10 9

Design 20 16

Construction 30 22

Testing 0 8

Post Deployment 0 1

Total 60 56

Figure 4.11  Process defect matrix.
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the reviewers were not well versed in the system, process, or the code, or (b) enough 
time was not spent on review, then we can confidently assume that there was a gap 
in the review and so there is a greater chance that more defects might pass on to 
the testing phase. As a corrective action, either the code could be recommended for 
group review or a decision could be made to do more rigorous testing. Both of these 
have their own merits and demerits. Group review is a costly affair, so it should be 
practiced judiciously.

In another situation, suppose that the reviewers found thirty defects during 
code review; what does that imply? If the review process is very good, then one can 
be confident that the reviewers have done a good job and have identified all or most 
of the defects injected so far, including those in the previous stages. Looking at it 
from another angle, if you think the reviewers are not extraordinary and their per-
formance is representative of the organization’s historical statistical data of defect 
detection rate, then you can expect that more defects were injected in the coding, 
hence more than eight defects should be detected in the testing phase too. So, there 
is no single answer for these results, and one should carefully evaluate and analyze 
the data, keeping in mind all the environmental and other factors.

In similar fashion, internal targets can be set for schedule and budget for each 
and every process. Some projects keep buffers in terms of internal goals. This 
depends on the confidence of senior management on the project team, the com-
plexity of work, the criticality of the project, the tolerance level of the customer, etc. 
The status should be reported to and discussed regularly with senior management. 
As described above, if quality matrix is planned and tracked properly, then it helps 
meet customer expectations in a managed and controlled fashion and prevents cus-
tomer dissatisfaction, sanctions, and penalties.

Issue Log
The issue log is one of the important project communication tools. Issues are part 
and parcel of every project. They should be handled properly because unresolved 
issues can be a major source of conflict and project delay. An issue log is the tool 
that can be used to document and monitor the resolution of issues. Sometimes it 
is also called issue list or action item log. Issues are addressed in order to maintain 
good constructive working relationships among the various stakeholders, including 
team members.

The difference between risk and issue was discussed earlier in this book under 
“Risk Management Plan” (see Chapter 2). They not only differ by definition but 
also in the way they are managed in the project. The manner in which project issues 
are managed is documented in the “Issue Management Plan” section of the project 
management plan. The issue management plan describes the process to manage 
and control project issues. It documents the process to identify project issues and a 
systematic way to handle the issues until they are resolved. The plan explains steps 
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Figure 4.12  Issue list.
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to control issues and minimize their impact on project parameters. It serves as a 
guide for the project team, senior management, customer, and other stakehold-
ers to identify, control, and manage the issues. The plan covers information on 
the tools and techniques for reporting an issue, tracking mechanism, escalation 
procedure, reporting methods, roles and responsibilities, and the steps to close the 
resolved issues. The lack of an issue management process leads to utter chaos in 
the project, low employee morale, high friction, and ultimately the failure of the 
project in meeting its objectives. Issues can arise from Day One of the project, but 
the project plan cannot be ready on Day One. So, although the PMs will not have a 
documented elaborate issue management process in place on Day One, they should 
at least start using the issue log. Later, the process should briefly be explained and 
mentioned during the project kickoff meeting where all the stakeholders and team 
members are present. That will make everybody understand that the project has an 
issue management practice in place and will also make them aware of their roles 
and responsibilities, along with a high-level understanding of the process. Later, 
when an elaborate project plan is prepared, which has the issue management plan 
either embedded or referenced separately, it can be communicated and discussed 
with the team. Among other tools, the issue management plan provides informa-
tion on the issue tracking tool.

An issue should be documented in such a way that it helps in resolving it. An 
owner is generally assigned and a target date is established for closure. Most orga-
nizations have standard tools, such as Mercury Quality Center, Rational Clear 
Quest, or any other in-house tool, to track issues as well as defects. In case there 
is no standard tool or for some reason you end up not using the tool, then use an 
MS Excel spreadsheet-based issue list. This is a very effective communication tool if 
prepared and updated properly and in a timely fashion. Issues should be reviewed 
and updated at least on a weekly basis. Use the fields as shown in the example 
in Figure 4.12. If the list is very long, it can be managed better by adding a few 
more fields, such as Category, Responsible Unit/Area, Criticality, Priority, etc. If 
you want to collect enough data to analyze the cause of issues for the purpose of 
prevention in future projects, it can be tracked in a manner the organization usu-
ally employs to tracks defects. Add some fields—such as Root cause, Stage when 
injected, Stage when detected, Artifact/Deliverable having the issue, etc.

Sometimes, on big projects, there can be several issues at any one point in time, 
and it may not be possible to work on all the issues simultaneously. This situation 
necessitates that the issues be ranked and ordered in priority for the project team to 
understand the order in which they need to address the issues. The issue prioritiza-
tion process should be explained in the issue management plan. Issues are com-
pared against each other on various factors, such as impact to project parameters 
(schedule, cost, quality, safety, etc.); effort required to resolve the issue; dependency 
of other identified issues on the issue being considered; etc. Often, input is collected 
from subject matter experts, customers, and project team members. Ranking can 
be made more scientific by assigning values to the project factor getting impacted 
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and the impact severity, and then computing the value of “ranking level” by multi-
plying the two. The issue with the highest ranking level is given higher priority. So, 
if Issue #1 has a ranking level of 8 and Issue #2 has a ranking level of 12, then Issue 
#2 will be given higher priority than the Issue #1. Issue ranking level computation 
can be a very time-consuming and tedious process, requiring tremendous amounts 
of time from the PM and other participants.

	 Issue ranking level = Impact severity × Value of the project factor

Suppose that, for a mining project, safety is the number-one constraint, fol-
lowed by cost, followed by schedule. Then one can assign values 4, 3, and 2, respec-
tively, to safety, cost, and schedule. So, if a particular issue has a very high impact 
(severity level 5) on safety, a medium impact (severity level 3) on cost, and very 
low impact (severity level 1) on schedule, then the ranking level of the issue can be 
computed as follows:

	 Ranking level = (5 × 4) × (3 × 3) × (1 × 2) = 20 × 9 × 2 = 360

Here, the project factors have been assigned values of 4, 3, and 2. This assignment 
depends on the tolerance of the customer related to various project factors and the 
organization’s process for assigning values.

Issues arise throughout the life of the project and thus a list is helpful at every 
stage. On a very small project, a single issue list created at the beginning of the proj-
ect can be carried out and maintained through to the end of the project. However, 
on large projects, multiple issue lists can be created based on the relevant business 
areas, stage of the project, technical domain, etc. They can be maintained until the 
relevant work continues, and can be closed and archived once that work finishes. 
Any open issue can then be transferred to the newer issue list. The creation of mul-
tiple lists is convenient for usage and maintenance. When the project starts, one 
would like to have requirements analysis, planning, and architectural discussions 
within the project. This might be twice a week or a daily activity where the core 
project team meets and discusses various items and brainstorms on critical topics. 
Several questions can be raised, which may require further analysis and investiga-
tion. The expected turnaround (ETA) can be determined and action items can be 
assigned to various team members, including the PM, and then they can be tracked 
through the issue list. The team can discuss the open items, the status of action 
items and any new topics in the next meeting, and the issue list is updated in the 
meeting. So, at the initial stages, the issue list can work as an agenda item for the 
team meetings and guide the project team through the planning meetings, require-
ments analysis discussion meetings, and architectural discussion meetings.

Project managers play a very important role in managing project issues. They 
should never delegate this task to anyone else in the project. It is critical that 
PMs understand issues at least on a high level and track every issue themselves. 
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Other team members can add issues, change status, or even close them, but they 
must notify the PM before making any change to the list. Project managers must 
understand and be convinced of the status change and the resolution entered 
against the project. As far as possible, PMs should update the issue log them-
selves. This practice ensures that they stay on top of the issues and understand 
the implications of the issues so that corrective action can be planned and initi-
ated on time. Project managers who do not pay enough attention to proper issue 
management are doomed to fail. You might have seen team members discussing 
issues referring to emails, or some conversation, or some meeting. They will first 
take time to remind everyone of the existing issue and then discuss the status 
and next steps without ever documenting the issues properly. This is fatal, as 
without proper tracking it is difficult to stay on top of all the issues and to bring 
them to timely closure. This may also lead to issues falling through the cracks 
despite all efforts by the project team. So, the PM should act very seriously on 
the issue management front. The issue management process should be communi-
cated to the team members and the stakeholders in the beginning of the project 
and afterwards the PM should take the lead in documenting and tracking all 
project issues.

Issue reporting is generally part of weekly project status reporting. Report the 
total number of open issues, along with a list of all critical issues. Issues are one 
of the main inputs for the project status report to senior management and the 
customer. This can also go along with the project milestone report as well as phase 
gate/exit gate/toll gate report. Apart from this, the PM should bring up the critical 
issues in the project steering committee meeting, clearly stating the current status, 
what is being done to resolve the issues, and what situation prevents the issues from 
being closed on time. One should never hide issues from senior management. If 
reported honestly and in a timely manner, the PM would not only get suggestions 
from experienced members of senior management, but would also get support in 
terms of capital, resource, logistics, etc.

Project Dashboard
The dashboard used in cars and other motor vehicles provides vital information on 
key parameters to the driver. Based on indicators in the dashboard, drivers make 
appropriate decisions, such as refueling the vehicle, taking it to the garage, resting 
the vehicle, etc. Similarly, a project dashboard provides vital information to the 
PM and upper management on key project parameters so that they can recognize 
the problem on time and can take appropriate action. With a quick glance at the 
dashboard, one can understand the health of the project and can catch symptoms 
of potential problems. The project schedule may be on track, but resources may be 
working overtime to meet the deadline; and at this burn rate, the cost may eventu-
ally go way beyond the budget. In another project, the schedule and budget may 
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be on track, but the defect detection rate may be low during the initial few phases, 
indicating potential major defects toward the end or after the project goes live. The 
late discovery of defects may derail the schedule and cost equations. So, when data 
for all these vital parameters is available side by side, it becomes easy to obtain a 
holistic view of project health and impending issues. Executives rarely have time 
to read through the detailed status reports covering all aspects of the project. The 
project dashboard gives them the needed information in the most effective and 
concise way.

Just as the dashboard in a car provides running and dynamic information to the 
driver at every moment, the project dashboard provides up-to-date, live informa-
tion about the project. If the information is stale, it is of no use. So, the PM, PMO, 
and project administrative team must create the tool in such a way that it can pro-
vide live and up-to-date information to senior management. Ideally, the tool should 
be automated to take detailed information from different project databases and 
present a dashboard view for a project or group of projects. Whatever the method, 
automatic or manual, the dashboard should be kept up-to-date; otherwise, it will 
not provide immediate information. Another important aspect of the dashboard 
is that it should be catering to the needs of senior management and the customer; 
otherwise, the entire effort may go to waste and may not serve the purpose for 
which it is being built. So, the PM should solicit regular feedback on the content 
and format. This helps management save time by preventing the need to go through 
multiple reports for critical project information. The dashboard is most helpful dur-
ing execution as well as the monitoring and controlling processes.

There are a variety of project management tools and applications available in the 
marketplace, and organizations use one tool or another. If your organization does 
not have one, a dashboard can be created in MS Excel. Sometimes, project team 
members or team leads can fill in data for their respective tasks/deliverables and 
then detailed data can be summarized through programming, macros, or script to 
provide information on the project health parameters. Standard project manage-
ment tools have these macros built into the tool. Dashboards in every such tool 
have a different look and feel; most of the time they can be customized. In general, 
it should provide a status on schedule, budget, resource, open high priority, and 
critical defects/issues (age of open defects and their number), EVA, etc. Dashboard 
creation is not a one-time effort; it is dynamic in nature. Make sure that the struc-
ture and format are maintainable and scalable. The format may need to be changed 
from time to time, depending on the needs of senior management.

The dashboard is generally used for program and portfolio management. It is 
very helpful in enterprise project management, where you can prepare dashboard 
reports for all the projects and can compare them on different vital parameters for 
decision making. Data from multiple projects can be rolled up into a consolidated 
view to generate vital information for the program and portfolio. The dashboard 
should be made available at a centralized location where everyone can access it 
whenever required. Program managers manage multiple related projects and it 
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always helps to prepare a grid for all the projects and track important informa-
tion that they might need most frequently. Some projects involve enhancements or 
developments to multiple business applications and business areas. In this case too, 
tracking important metrics information helps. Project managers need to provide 
information on different parameters to the executives and sometimes the informa-
tion is needed immediately. Most of the time, this information will be available 
in emails. Even if the project emails are organized properly, it might take time to 
search for all the data. Once the data is available, then it might take time to orga-
nize and structure it the way upper management wants it. The project dashboard, 
often referred to as project metrics, helps avoid such last-minute scampering. If the 
dashboard is placed at a central location and is updated regularly, then senior man-
agement need not reach out to the PMs. This saves a lot of valuable time and energy 
for the PM, the project team, and senior management. As you know, one phone call 
or one email from senior management can disturb the PM’s entire schedule for the 
day, and nobody would like to be in that situation.

The example in Figure 4.13, which is created in MS Excel or some similar tool, 
will prove very handy. One can capture information relevant and important to 
a particular situation. Other variations might include information on the critical 
defect data (total number, number of defects open, number of defects older than a 
month, etc.); critical risks and issues; percentage of work completed; Earned Value 
Analysis (EVA); etc. Figure 4.13 can be supplemented with some relevant and use-
ful charts and graphs, such as a column chart for cost data, a bar chart for resource 
data, a pie chart for defect distribution, an S curve, a line chart, etc. The format 
and content will differ significantly based on the project, program, portfolio, and 
senior management’s needs. However, one should not add all the details to the 
dashboard. Information is always reported at a summary level, which is a strength 
as well as a limitation of the project dashboard. In general, the project dashboard 
should fit on one page and contain ten to fifteen fields. Visualize this in terms of 
the dashboard in an automobile. If the dashboard has too much detail, one may be 
overwhelmed by the extra details and miss the vital information that one requires 
instantaneously. It will become very difficult to maintain the dashboard that has 
too much detailed information.

Pivot Table
There are many good features available in spreadsheet applications such as MS 
Excel, of which special mention of the pivot table is made here because this is a 
very useful tool for PMs. The idea is not to describe each and every option of the 
pivot table or to explain how to create a pivot table; rather, it is to make one aware 
of this excellent feature that one will be happy to implement once one knows how 
and when to use it. When large amounts of data are available in raw format and one 
wants to pick and choose data fields and then present them in different views, this 
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Proj #
Project 
Name

Proj 
Type

Customer/
Sponsor

Planned 
Start 
Date

Actual 
Start 
Date

Planned 
Finish 
Date

Actual 
Finish 
Date Budget

Actual 
cost as 
of Date

Overall 
Status Remarks

Figure 4.13  Project dashboard.
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tool can be very helpful. Data can be grouped together by different classifications 
and then multiple aggregate actions can be performed—such as Sum, Sort, Average, 
Count, Min, Max, Standard Deviation, etc. Figure 4.14 illustrates one example of 
the raw data present in the Excel spreadsheet and a simple view created through 
a pivot table (Figure 4.15) for resource allocation per month by “Proj Manager” 
and by “Proj Number.” In MS Excel, one selects the data that one wants to use for 
the pivot table, and then goes to the “Data” menu and selects the “PivotTable and 
PivotChart Report” option. The pivot table and chart can be created by dragging 
and dropping the fields that one wants to use.

In Figure 4.15, Role, Proj Type, and Status have not been used from the raw 
data. “Hrs allocated” and “Month” have been dragged up to the highest level from 
the “PivotTable Field List.” Other fields—“Resource Name,” “Project Mgr,” and 
“Project Number”—are on a lower level.

In Figure 4.16, the effort data of resources for a particular week are downloaded 
from the effort tracking tool of the project. The raw data can have many more fields 
than are shown in the figure. But while creating the pivot table, one can choose to 
pick only a few fields that one requires for a report or for analysis.

Figure 4.17 provides information on the total hours worked by resources on 
two different projects for different deliverables and activities. See how the fields 
“Hours” and “Project” have been dragged all the way to the top and the fields 
“User,” “Activity,” and “Deliverable” are at lower levels. Try this example in MS 
Excel to get the hang of it.

The above data can be plotted to provide different views by dragging and drop-
ping various fields very conveniently on the chart. Highlight the pivot table in 
Figure 4.17 by taking the cursor on the left of the left-most field of the table “Sum 
of Hours” and clicking on the field. Next, right-click on the highlighted area and 
select the “PivotChart” option. In this example, only “User” and “Activity” are 
chosen to plot against total hours for the projects. One can add or remove fields by 
right-clicking on the “User” and “Activity” boxes. Similarly, the chart can be modi-
fied by right-clicking different pieces of the chart. It is very easy to determine from 
the particular chart in Figure 4.18 that only three resources worked on Proj 1 in the 
week and all resources worked on Proj 2.
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Resource 
Name Role

Project 
Mgr

Project 
Number

Proj 
Type

Proj 
Status Month

Hrs 
allocated

Sunny Developer Shankar A1111 L Open Jan 20

Sunny Developer Shankar A1111 L Open Feb 160

Sunny Developer Shankar A1111 L Open Mar 150

Sunny Developer Shankar A1111 L Open Apr 140

Sunny Developer Shankar A1111 L Open May 120

Sunny Developer Jha B2222 L Open May 40

Mona BA Jha B2222 S Open Jan 120

Mona BA Jha B2222 S Open Feb 100

Mona BA Jha B2222 S Open Mar 90

Mona BA Jha B2222 S Open Apr 160

Mona BA Jha B2222 L Open May 40

Mona BA Shankar A1111 L Open May 120

Pam QA Shankar A1111 L Open Jan 90

Pam QA Shankar A1111 L Open Apr 40

Donna DBA Jha B2222 L Open May 5

Donna DBA Jha B2222 S Open Jan 20

Donna DBA Jha B2222 S Open Feb 40

Donna DBA Jha B2222 S Open Mar 20

Raja Developer Shankar A1111 L Open Jan 140

Raja Developer Shankar A1111 L Open Apr 160

Raja Developer Shankar A1111 L Open May 100

Lisa Developer Jha B2222 S Open Jan 150

Lisa Developer Jha B2222 S Open Feb 120

Lisa Developer Jha B2222 S Open Mar 130

Lisa Developer Jha B2222 S Open Apr 100

Sonia QA Shankar C3333 M Open Jan 80

Sonia QA Shankar C3333 M Open Feb 80

Sonia QA Shankar C3333 M Open Mar 120

Sonia QA Shankar C3333 M Open Apr 120

Rita Developer Shankar C3333 M Open May 40

Rita Developer Shankar C3333 M Open Jan 150

Rita Developer Shankar C3333 M Open Feb 150

Rita Developer Shankar C3333 M Open Mar 150

Daisy BA Shankar C3333 M Open Jan 120

Daisy BA Shankar C3333 M Open Feb 120

Daisy BA Shankar C3333 M Open Apr 120

Daisy BA Shankar C3333 M Open May 120

Figure 4.14  Pivot: raw data 1.
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Sum of Hrs allocated Month

Resource 
Name

Project 
Mgr

Project 
Number Jan Feb Mar Apr May

Grand 
Total

Daisy Shankar C3333 120 120 120 120 480

Shankar 
Total

120 120 120 120 480

Daisy Total 120 120 120 120 480

Donna Jha B2222 20 40 20 5 85

Jha Total 20 40 20 5 85

Donna Total 20 40 20 5 85

Lisa Jha B2222 150 120 130 100 500

Jha Total 150 120 130 100 500

Lisa Total 150 120 130 100 500

Mona Jha B2222 120 100 90 160 40 510

Jha Total 120 100 90 160 40 510

Shankar A1111 120 120

Shankar 
Total

120 120

Mona Total 120 100 90 160 160 630

Pam Shankar A1111 90 40 130

Shankar 
Total

90 40 130

Pam Total 90 40 130
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Raja Shankar A1111 140 160 100 400

Shankar 
Total

140 160 100 400

Raja Total 140 160 100 400

Rita Shankar C3333 150 150 150 40 490

Shankar 
Total

150 150 150 40 490

Rita Total 150 150 150 40 490

Sonia Shankar C3333 80 80 120 120 400

Shankar 
Total

80 80 120 120 400

Sonia Total 80 80 120 120 400

Sunny Jha B2222 40 40

Jha Total 40 40

Shankar A1111 20 160 150 140 120 590

Shankar 
Total

20 160 150 140 120 590

Sunny Total 20 160 150 140 160 630

Grand Total 890 770 660 840 585 3745

Figure 4.15  Pivot table 1.
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Date Project User Activity Deliverable Hours
12/29/08 Proj 1 MALLADI,SONI Integration and Testing Del5000 1

12/29/08 Proj 1 MELVIN Project Management Del5000 2

12/29/08 Proj 1 MELVIN Project Management PPS 2

12/29/08 Proj 2 SONALI Integration and Testing Deliverable 2 2

12/29/08 Proj 2 SONALI Technical Analysis Deliverable 1 6

12/29/08 Proj 2 JOSEPH Project Definition Login Apps 1

12/29/08 Proj 2 JHA,SHANKAR Project Management 1050 Release 2 2

12/29/08 Proj 2 JHA,SHANKAR Project Management Deliverable 2 2

12/29/08 Proj 2 JHA,SHANKAR Project Management Claim Audit 2

12/29/08 Proj 2 JHA,SHANKAR Project Management Daily 1050 2

12/29/08 Proj 2 RAM Development and Construction Deliverable 2 4

12/29/08 Proj 2 MICHAEL Deployment Deliverable 2 2

12/29/08 Proj 2 MICHAEL Deployment Daily 1050 4

12/29/08 Proj 2 MALLADI,SONI Integration and Testing Knowledge Transition 1

12/29/08 Proj 2 MURALI Development and Construction 1050 Release 2 2

12/29/08 Proj 2 MURALI Development and Construction Claim Audit 2

12/29/08 Proj 2 MURALI Development and Construction PPS Parsing 2

12/29/08 Proj 2 MURALI Development and Construction Claim Extract 2

12/29/08 Proj 2 MELVIN Project Management Daily 1050 1

12/29/08 Proj 2 MELVIN Project Management Monthly 1050 2

12/29/08 Proj 2 MELVIN Project Management Deliverable 3 1

12/30/08 Proj 1 RAM Deployment Del5000 4

12/30/08 Proj 1 MALLADI,SONI Integration and Testing Del5000 1

12/30/08 Proj 1 MELVIN Project Management Del5000 2

12/30/08 Proj 1 MELVIN Project Management PPS 1

12/30/08 Proj 1 MELVIN Project Management Contribution Automation 1

12/30/08 Proj 1 MELVIN Project Management Contribution Automation 1

12/30/08 Proj 2 SONALI Integration and Testing Deliverable 2 3
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12/30/08 Proj 2 SONALI Technical Analysis Deliverable 1 5

12/30/08 Proj 2 JOSEPH Project Definition Deliverable 1 1

12/30/08 Proj 2 JHA,SHANKAR Project Management 1050 Release 2 2

12/30/08 Proj 2 JHA,SHANKAR Project Management Deliverable 2 2

12/30/08 Proj 2 JHA,SHANKAR Project Management Claim Audit 2

12/30/08 Proj 2 JHA,SHANKAR Project Management Daily 1050 2

12/30/08 Proj 2 RAM Development and Construction Deliverable 2 4

12/30/08 Proj 2 MICHAEL Deployment Deliverable 2 2

12/30/08 Proj 2 MICHAEL Deployment Daily 1050 4

12/30/08 Proj 2 MALLADI,SONI Integration and Testing Knowledge Transition 1

12/30/08 Proj 2 MURALI Development and Construction 1050 Release 2 2

12/30/08 Proj 2 MURALI Development and Construction Claim Audit 2

12/30/08 Proj 2 MURALI Development and Construction PPS Parsing 2

12/30/08 Proj 2 MURALI Development and Construction Claim Extract 2

12/30/08 Proj 2 MELVIN Project Management Daily 1050 2

12/30/08 Proj 2 MELVIN Project Management Monthly 1050 1

12/31/08 Proj 1 MALLADI,SONI Integration and Testing Del5000 1

12/31/08 Proj 1 MELVIN Project Management Del5000 2

12/31/08 Proj 2 SONALI Integration and Testing Deliverable 2 3

12/31/08 Proj 2 SONALI Technical Analysis Deliverable 1 5

12/31/08 Proj 2 JHA,SHANKAR Project Management 1050 Release 2 2

12/31/08 Proj 2 JHA,SHANKAR Project Management Deliverable 2 2

12/31/08 Proj 2 JHA,SHANKAR Project Management Claim Audit 2

12/31/08 Proj 2 JHA,SHANKAR Project Management Daily 1050 2

12/31/08 Proj 2 RAM Deployment Daily/Monthly 1050 6

12/31/08 Proj 2 MICHAEL Deployment Deliverable 2 2

Figure 4.16  Pivot: raw data 2.	 	 	 	 	 	 	 	 	  —continued
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Date Project User Activity Deliverable Hours
12/31/08 Proj 2 MICHAEL Deployment Daily 1050 4

12/31/08 Proj 2 MALLADI,SONI Integration and Testing Knowledge Transition 1

12/31/08 Proj 2 MURALI Development and Construction 1050 Release 2 2

12/31/08 Proj 2 MURALI Development and Construction Claim Audit 2

12/31/08 Proj 2 MURALI Development and Construction PPS Parsing 2

12/31/08 Proj 2 MURALI Development and Construction Claim Extract 2

12/31/08 Proj 2 MELVIN Project Management Claim Audit 2

12/31/08 Proj 2 MELVIN Project Management Daily 1050 2

12/31/08 Proj 2 MELVIN Project Management Monthly 1050 1

12/31/08 Proj 2 MELVIN Project Management Deliverable 3 1

1/2/09 Proj 1 RAM Deployment Del5000 2

1/2/09 Proj 1 MELVIN Project Management Contribution Automation 2

1/2/09 Proj 1 MELVIN Project Management Contribution Automation 2

1/2/09 Proj 2 SONALI Integration and Testing Deliverable 2 3

1/2/09 Proj 2 SONALI Technical Analysis Deliverable 1 5

1/2/09 Proj 2 JHA,SHANKAR Project Management 1050 Release 2 2

1/2/09 Proj 2 JHA,SHANKAR Project Management Deliverable 2 2

1/2/09 Proj 2 JHA,SHANKAR Project Management Claim Audit 2

1/2/09 Proj 2 JHA,SHANKAR Project Management Daily 1050 2

1/2/09 Proj 2 RAM Deployment Daily/Monthly 1050 4

1/2/09 Proj 2 MURALI Development and Construction 1050 Release 2 2

1/2/09 Proj 2 MURALI Development and Construction Claim Audit 2

1/2/09 Proj 2 MURALI Development and Construction PPS Parsing 2

1/2/09 Proj 2 MURALI Development and Construction Claim Extract 2

1/2/09 Proj 2 MELVIN Project Management PPS 2

1/2/09 Proj 2 MELVIN Project Management Deliverable 3 2

Figure 4.16 (continued)  Pivot: raw data 2.
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Sum of Hours

Activity Deliverable

Project

User Proj 1 Proj 2
Grand 
Total

JHA,SHANKAR Project Management 1050 Release 2 8 8
Claim Audit 8 8
Daily 1050 8 8
Deliverable 2 8 8

Project Management Total 32 32
JHA,SHANKAR Total 32 32
JOSEPH Project Definition Deliverable 1 1 1

Login Apps 1 1
Project Definition Total 2 2

JOSEPH Total 2 2
MALLADI,SONI Integration and Testing Del5000 3 3

Knowledge Transition 3 3
Integration and Testing Total 3 3 6

MALLADI,SONI Total 3 3 6

Figurre 4.17  Pivot table 2.	 	 	 	 	 	 	 	 	           —continued
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MELVIN Project Management Claim Audit 2 2

Contribution Automation 5 5
Daily 1050 5 5
Del5000 6 6
Deliverable 3 4 4
Member Contribution 
Automation

1 1

Monthly 1050 4 4
PPS 3 2 5

Project Management Total 15 17 32
MELVIN Total 15 17 32
MICHAEL Deployment Daily 1050 12 12

Deliverable 2 6 6
Deployment Total 18 18

MICHAEL Total 18 18
MURALI Development and Construction 1050 Release 2 8 8

Claim Audit 8 8
Claim Extract 8 8
PPS parsing 8 8

Development and Construction 
Total

32 32

MURALI Total 32 32
RAM Deployment daily/monthly 1050 10 10

Del5000 6 6
Deployment Total 6 10 16
Development and Construction Deliverable 2 8 8
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Development and Construction 
Total

8 8

RAM Total 6 18 24
SONALI Integration and Testing Deliverable 2 11 11

Integration and Testing Total 11 11
Technical Analysis Deliverable 1 21 21
Technical Analysis Total 21 21

SONALI Total 32 32
Grand Total 24 154 178

Figure 4.17 (continued)  Pivot table 2.
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Figure 4.18  Pivot chart.
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Chapter 5

Conclusion and 
Case Studies

Is project management a science or an art? Arguably, it is more of a science. At 
the same time, there is quite a bit of art involved in this profession. Because 
communication is such an important part of the entire project management 
process, communication management is also as much a science as it is an art. 
Templates, guidelines, standards, etc., along with the documented process, 
constitute the science part, but how the project managers (PMs) use these 
tools with the help of their behavioral traits is pure art. The element of science 
ensures that the use of previously experimented tools and established processes 
provides predictable results. The art element provides freedom to exercise cre-
ativity and bring individuality under the limits of the process. Knowing the 
science is essential, but one cannot afford to ignore the art of communication, 
which applies to all three components—that is, verbal, nonverbal, and written. 
The art of communication reminds me of a very interesting and inspiring story 
that goes as follows.

Akbar, a Mogul Emperor, was the most influential and success-
ful king in medieval history of India (later his grandson built the 
famous Taj Mahal). He himself was illiterate, but he had nine 
very bright and learned courtiers famously known as the “nine 
jewels of the Mogul Crown.” Among all the courtiers, Birbal 
was the most popular, witty, and intelligent. For this reason, 
Akbar, the king, liked Birbal the most. One night, Akbar had a 
bad dream that all his teeth had fallen out except one. In the 
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morning he invited all the astrologers into his court and asked 
them to interpret the dream. Astrologers had a long meeting 
and at last they all reached the conclusion that it meant that all 
of his relatives would die before him. So, they said the same to 
Akbar. Hearing this, Akbar felt very bad and became concerned 
about his relatives. He sent all the astrologers away without 
giving prizes. He was frightened. The entire day passed in rest-
lessness. In the evening, Birbal came. Akbar told his dream to 
Birbal and asked him to interpret it. Birbal thought for a min-
ute, smiled, and said, “My Lord, this means that you will live a 
longer and more-fulfilled life than any of your relatives.” Akbar 
was very pleased and he rewarded him heavily.

Essentially, both the astrologers and Birbal interpreted the dream in a similar man-
ner, but the difference was in communication and hence the reward that it fetched. 
So remember to bring in both elements (science and art) into practice while trying 
to respond to any situation of communication management.

Project managers face testing times throughout almost the entire project—in 
particular, the planning process in the early phases of the project and the monitor-
ing and control process in the later phases are the most challenging. Note that the 
planning process is different from the planning phase. The planning process along 
with most of the other project management processes (initiating, planning, execu-
tion, monitoring and control, and closing) is repeated in every phase of the project. 
The name of the phase and the number of project phases vary from organization to 
organization, but the project processes are the same in each project. Project manag-
ers own so many documents in the planning phase that people generally become 
confused about what documents to create and in which sequence to create them. If 
an organization has a sound project management process in place, one can cruise 
through this phase comparatively smoothly, but no process defines a framework 
for how you would react in a crisis situation. Chapter 2 provided an idea of the 
planning documents, their contents, and the sequence in which they are created. 
Chapter 3 explained some helpful tools that one can use to “weather the storm” 
during a crisis.

It is not a matter of if the challenges will occur; it is when they will occur. But 
then again, “smooth seas do not make skillful sailors.” One can sail through the 
waves of these challenges with the use of appropriate communication tools and 
tips. The possibilities are endless; one should use the resources (tools in this case) 
as per the demand of the situation. Some typical challenging situations for project 
managers are listed below; I am sure you will have a sense of déjà vu. Answers are 
not provided so that readers are provoked to think and hence they become better 
prepared for the real-life situations. Albert Einstein has said, “Imagination is more 
important than knowledge.” One will face many other kinds of challenges, which 
no one can predict, but if one has sound fundamental knowledge, an open mind, 
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and positive thinking, then he/she can overcome any challenge that the profession 
of project management presents. Keep an open mind while approaching the resolu-
tion of conflicts. Look at the problem from different angles; as Abraham Maslow 
says, “If the only tool you have is a hammer, you tend to see every problem as a 
nail.” This means that every interest group will approach the problem from their 
respective angles—business users will look at the problem from a business perspec-
tive, technical persona will see the problem technically, but you, as a project man-
ager, are the one who must have a comprehensive view.

The scenarios below have been categorized based on the categorization of the 
chapters in this book. Try to come up with a resolution to these problems based on 
your experience and the reading of this book.

Scenarios on the Usage of Text-Based Tools
	 1.	 Unknown and Unplanned Event: You are the PM of a multimillion-dol-

lar, high-visibility software development project. As a PM you prepared a 
project plan after taking input from all key stakeholders and team mem-
bers. The plan has received due approval. Everyone happily starts working 
toward the goal of finishing the design and construction work. The design 
documentation finishes on time, all the reviews take place, design is signed 
off, and project is still on track by the end of the design phase. Midway 
through the construction, your technical lead shares some bad news: There 
is a major flaw in the design of one of the critical and largest pieces. He 
proposes the need for analyzing the components again, redesigning, and 
then doing the rework on construction of that piece. The project already 
has resource crunch. You know that business will not agree to postpone the 
implementation date by a single day, and you also know that the project 
sponsor will not spend a single penny extra because of the budget cuts in 
the portfolio.

Issues to Examine: What will be your first reaction? What you will do next? 
How you will break this news to the business owner and sponsor? What sug-
gestions will you make?

	 2.	 Structured Agenda for Better Meeting Results: You are the PM of an IT 
project. Functional testing is over and while doing regression testing, QA 
testers have logged a critical defect. They found that the new data looks 
good but part of the old data is broken. You consult the technical lead and 
the lead business analyst, who suggest a few options, but they are not very 
confident about those options. The resolution they suggest is a stop-gap 
arrangement.

Issues to Examine: What would be your next steps from a communication 
management perspective? Present a layout of the agenda of the most critical 
meeting that you would conduct to resolve the problem.
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	 3.	 Premature Termination: You are managing a project to support a new 
product that your organization plans to launch at the beginning of next 
year. The project is in GREEN status and everything is going well. One 
fine morning you see an email from the business owner/sponsor to stop all 
work on the project. The project must be put on hold indefinitely because 
the company has decided to delay the product launch due to changes in the 
market situation.

Issues to Examine: What should be done to handle this situation from a com-
munication management perspective? List all the steps and provide details of 
the communication tools you will use.

	 4.	 Recalcitrant Customer: Your project involves interaction with three differ-
ent customer organizations, one of which, say organization X, is the major 
user of the product this project is creating. The directors of these customer 
organizations are members of the project steering committee. You conduct 
the steering committee meeting on a monthly basis, but somehow no rep-
resentative of organization X shows up at any of the three steering commit-
tee meetings you have had. First meeting: Director X declines the meeting 
just when the meeting started. Second meeting: Director X declines a day 
before the meeting and informs you that someone else will represent orga-
nization X at the meeting. You do not hear from the other person and the 
meeting takes place without any representation from organization X. Third 
meeting: You approach Director X and explain why it is necessary for him 
or his organization to be represented at the meeting for the success of the 
project—because a major decision must be made with agreement from all 
three customers. You have made sure that the meeting time is convenient 
for all participants and they have accepted the invitation. Unfortunately, 
organization X remains unrepresented once again. This is affecting project 
progress, as decisions are not being made on time.

Issues to Examine: Discuss the communication tools, along with their major 
contents, that you will use to sort out this communication problem.

	 5.	 Progress Report: There is a regular weekly project review meeting with the 
organization’s senior management for all the major projects being executed 
in the portfolio. They generally discuss the status of the projects and review 
schedule, cost, risk, and issues. Your project is one of the twenty-odd proj-
ects that will be reviewed.

Issues to Examine: What documents/reports would you distribute to the par-
ticipants before the meeting?

	 6.	 Where Is the Project Plan?: Your project started about a month ago and 
so far you have sent out the project initiation document to the team, com-
pleted the project plan (review and signoff process is in progress), and cur-
rently you are working on the preparation of a project kickoff meeting, 
which will be held in a week’s time. There have been few meetings with 
project team members and the customers during this period. Core team 
members are working on the project; however, a detailed schedule is not 
ready yet for obvious reasons. In fact, dates for some interim milestones are 

© 2010 by Taylor and Francis Group, LLC



Conclusion and Case Studies  ◾  161

also not very clear at this time. Some team members are raising concerns 
that the project is moving without a project plan (yes, they say that there 
is no project plan) and they have complained about this to their respective 
resource managers.

Issues to Examine: Discuss (1) what might be the reason behind such com-
plaints by some of the project team members; (2) how you would explain the 
difference between project plan and project schedule, and (3) how you would 
explain why the schedule is not yet ready.

	 7.	 The Triple Constraint: In your multimillion-dollar project, you find 
that the timelines are too tight to implement the project with exist-
ing resources. Hence, you have flagged the project to YELLOW sta-
tus. You approach senior management in this regard, stating the risk of 
schedule slippage, and you present some options, such as (1) approval 
to increase the budget so that more workers can be acquired to expedite 
the work; (2) if more workers are not available, then existing labor can 
work overtime to finish the work faster; and (3) change the timelines. 
Unfortunately, none of these options are approved.

Issues to Examine: What would you do next to bring the project to GREEN 
status? [Hint: Remember the triple constraints of cost, scope, and time.]

	 8.	 Poorly Defined Scope or Quality Mismanagement: A software develop-
ment project is in the user acceptance testing (UAT) phase. The project is being 
executed using waterfall methodology. This project will integrate data from a 
couple of legacy systems into the enterprise data warehouse of the company. As 
a good PM, you have acquired all the required signoffs internally as well as from 
the customers for all the major deliverables. However, during UAT, after look-
ing at the first set of data, the customers report major defects that will require 
major changes in the requirements and the design. Your organization states 
that it has conformed to the requirements signed off by the customer. However, 
the customers argue that this is not fit for their use. They did not understand 
the requirements document completely and were not very confident until they 
saw the live data. The cost of the changes will be more than double the original 
project cost and will stretch the timeline for a considerable time period.

Issues to Examine: It is obvious from the scenario that the customers do 
not have a clear idea about the details they need in the requirements. UAT is 
the second-last phase of the project, so the need for such a major rework was 
uncovered very late in the project. Did this situation arise because the project 
followed waterfall methodology? If yes, then which methodology should the 
project have followed to avoid this situation? What else, from a communication 
management perspective, might have caused this issue? Analyze the situation 
and draw up the next steps and future strategies for the project.

	 9.	 Get Ready to Wear that Creative Hat: There is no formal configuration con-
trol process in the organization. It is practiced in bits and pieces. There is no 
audit to ensure that everyone properly follows the process. You are very well 
aware of the benefits of the configuration management processes. It is not pos-
sible to formulate and implement the process overnight throughout the organi-
zation. But you want to initiate the best practice for others to benchmark and 
follow. You have very limited resources and bandwidth in the project to do so, 
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and additionally you will not get additional support from outside. From your 
experience with previous projects in this organization, you have collected data 
about issues and rework resulting from noncompliance with configuration con-
trol practices. Some of the major areas of improvement are (1) improper version 
control of the critical documents, leading to confusion, conflict, and rework; 
and (2) a lack of awareness on the part of the project team about project folder 
structure. Because of this, documents are stored all over the place and the docu-
ments are seldom stored in the right place.

Issues to Examine: Assuming you will not get the budget for acquiring a full-
fledged configuration control tool and you will not get an outside auditor for 
monitoring the configuration control work on the project, what should you do 
to ensure tackling the above-mentioned problems with minimal fuss?

	 10.	 Knowledge Management in a Project? Uhh: For some reason, there is 
very high turnover in your organization. This is a known risk, and one that 
you are aware of. Historically, there have been many issues in some recent 
projects. The projects have failed to complete on time and within budget for 
this reason. There have also been comparatively more customer complaints 
of late. So, you identify this as one of the very high priority risks and docu-
ment it accordingly in the project risk register. One of the risk responses to 
mitigate the risk impact is to follow knowledge management (KM) practice 
in the project.

Issues to Examine: List the best practices that you can follow to do a formal 
knowledge management exercise. What should you do to ensure that the bud-
get and resources are allocated sufficiently to carry out the formal KM activi-
ties in the project? Which communication documents/tools would you use, 
apart from adding KM as a task in the project schedule?

	 11.	 Information Overdose versus Information Scarcity: You are managing 
a software development project. In one of the project status meetings, you 
hear complaints from a group of team members (database administrators 
and architects) that they are not being copied on all project emails. They 
argue that they do not get first-hand information and thus do not feel that 
they are part of the project. You try to reason with them, explaining that 
you do not want people to get overwhelmed with every email that may not 
be related to their work. Their point is that the tech lead and business ana-
lyst are kept informed about everything on the project but that these team 
members do not get most of the information directly about the issues and 
events regarding the project. And although every email may not be related 
to their work, they feel that receiving every email will help because they 
will be kept informed. They get very emotional about this and state that 
they feel they have been left out on occasion. This argument sidetracks the 
main agenda of the project meeting and things seem to get more heated. 
The more you try to convince them, the more agitated they appear.

Issues to Examine: What should you do to stop the argument from stretching 
further and to achieve the objectives of the status meeting? How should you 
tackle the concerns of this section of project team members? The last thing you 
want is to let the morale of the team go down and at the same time you also 
understand the benefits of effective and efficient communication as well as the 
impacts of information overload. How would you keep this balance intact?
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	 12.	 Oh, No. I Forgot to Work on This With Too Many Things Going on: 
You need to do a lot of follow-ups in your new project. Topics are discussed 
in different meetings and next steps are decided; but to your disappoint-
ment, seldom are they addressed on time. You need to remind people about 
their action items and only then do they work on it. This impacts progress 
and adds unnecessary work for you.

Issues to Examine: What may be lacking from the communication process 
perspective? Suggest some best communication practices so that team mem-
bers do not have to be reminded by the PM about their action items.

	 13.	 I Hate Change Requests: You are at the end of the planning phase of the 
project. Core project team members have performed an initial analysis of 
the project scope. You have asked the leads and the experts to provide a 
high-level estimate of the project cost based on their analysis. The project 
has an approved budget of $2.0 million. The estimates provided by the 
experts indicate that the estimate at completion (EAC) will be in the range 
of $3.5 million to $4.5 million. You ask the team to mention assumptions 
that they considered while doing the estimation because you understand 
that no planning and estimation should be done without listing assump-
tions. When the assumptions fail, they turn into risks and issues. These 
assumptions are validated against the assumptions mentioned in the project 
charter. It is found that some of the assumptions listed in the charter do not 
“hold water.” This is one of the main reasons why the project cost estimate 
is double the approved budget. You document and submit a change control 
for extra budget; but because of a freeze on any extra financial expenditure 
in the portfolio, the change control is rejected.

Issues to Examine: How should you handle the situation to keep the project 
moving forward? The project cannot be stopped or scrapped, and at the same 
time you cannot continue toward burning anything more than $2.0 million on 
this project. Would you submit another change control? If yes, then what should 
that be for?

	 14.	 Baseline and Variation Tolerance: In the above scenario, you collect the 
estimates from all the functional leads and then sum them to calculate the 
total estimate (E2) for the project. The new estimate at completion (EAC) 
is approximately 20 percent more than the OOM estimate (E1).

Issues to Examine: The project sponsor asks you to submit a change control for 
the increased cost. However, as per the industry standards, you know that final 
estimates may vary by 50 percent to 100 percent of the OOM. Your organization 
has not formally defined any such variation limits for the estimations, nor does 
the project management plan elaborately capture any guidelines for project esti-
mation and cost baseline for the project. People generally consider the estimates 
as the final figure without any tolerance for variation, no matter at what stage 
the estimation was done. Should you submit the change control? If not, then 
how would you convince the project sponsor? You understand that estimation 
needs to be performed again after the design is complete and the tolerance limit 
for that final estimate (E3) would be ±10 percent. This means that, at any point 
after the third estimation (E3), if you have a sense that the final actual cost will 
exceed more than 10 percent of E3, or will be less than 10 percent of the E3, then 
you need to try to bring the cost into the ±10 percent range. In case that is not 
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possible, then write a change control to get approval for the new budget, which 
will then be considered the new baseline.

	 15.	 Communication Breakdown Invites Issues: You are the PM of a project that 
supports information technology (IT) solutions for a Medicaid plan for the 
members in a particular state. Because the state government owns the health-
care plan, your organization has a regulatory obligation to the state apart from 
the contractual obligations for many project deliverables. The project has a 
matrix organization. You have followed all the standard project processes of 
the organization in delivering the products and services to the state. The state 
reports a major defect in one of the critical deliverables. You are asked to fix 
the defect and reproduce the deliverable within one month, failing which your 
company will have to pay a severe penalty to the state. You consult your supervi-
sor and report the issue to her. You are very concerned that the fix will require 
a significant change that will require a lot of time and cost. The cost perfor-
mance index of the project does not show a healthy sign, so you also want to be 
careful with the project cost. You understand the system and the business very 
well. To save time and cost and meet the state’s requirements, you get creative 
and suggest that the fix be done using a semi-manual workaround because the 
deliverable is of a temporary nature. This semi-manual workaround is quick 
and does not need much IT development. Your supervisor likes the idea, and so 
does the business owner of the project. So, you get the issue resolved within the 
stipulated time frame without spending much for the fix and feel very proud of 
it. However, after about a month, the client reports another big issue regarding 
the same deliverable, but a deliverable that does not have a manual or semi-
manual workaround. You need a development resource immediately to fix the 
defect. This time you approach the IT development head, requesting him to 
give you a resource immediately. Before committing the resource, the develop-
ment head inquires about the background of the issue and he becomes aware 
of the prior semi-manual workaround done outside the IT development frame-
work. He becomes very upset about that and complains that he was not kept 
informed about the decision of the prior workaround. He argues that not fol-
lowing proper IT processes leads to such failure points and the work was done 
outside the purview of architectural considerations and SOX (Sarbanes–Oxley) 
checkpoints. The development head then escalates this situation to the senior 
management level.

Issues to Examine: Should the development head have been informed about the 
decision of the semi-manual workaround? Why should the development unit be 
so worried when the business was ready to take the risk and had agreed to the 
semi-manual workaround? Is this a case of communication breakdown? Should 
you take the matter in your own hands to meet the deadlines, or should you reach 
out to all the major stakeholders of your company for a collaborative decision?

	 16.	 Smart Communicator Is the Best Negotiator: Obtaining approval can 
be very challenging at times and may lead to friction, schedule slippage, 
cost overruns, and customer dissatisfaction. The PM’s communication 
skills are tested in such circumstances and a lot depends on how the PM 
communicates with the approver and how the matter is escalated. On 
many occasions, the deliverables are unduly kept on hold, and the approver 
complicates the matter by adding too many unreasonable conditions. 
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Persuasion and communication skills of the PM light the path to conflict 
resolution in such circumstances. It is critical that the PM appropriately 
presents the facts, the impact of delay to future deliverables, and to overall 
project health. Escalation through the proper channels and involvement of 
the right people always prove fruitful.

	 The key customers of your IT project are very difficult to work with; they 
are unprofessional as well as uncooperative. Your organization is a subcon-
tractor for the project in such a way that your company has a contract with 
company A, whereas company A is the primary contractor for company 
B. So, company B is an indirect customer of your company. According to 
the contract, all the project deliverables require signoff from company A 
only. You cannot approach company B directly; you will have to approach 
B through A. For various reasons, the requirements for one of the deliver-
ables are not signed off on time by company A. They argue that they want 
to see the data and only then will they sign off. The project proceeds with 
the design and development work, based on the requirements documented. 
The data is produced and sent to company A for review. Upon review of the 
data, company A reports many major issues. You have multiple meetings 
with the subject matter experts from both sides to understand the issues. All 
the issues are documented properly and the data is fixed; but upon review-
ing the result, they report some new issues. These issues were present also 
in the old data, but company A did not perform a thorough review and 
verification, and did not catch these issues the first time. In the meantime, 
you keep pressing them for signoff but they keep arguing that because the 
data was not fixed properly, they will not sign off. This matter is escalated 
but does not bear any result. As time passes, the deadline set by company 
B for the deliverable passes, which impacts their business, so company B 
becomes upset and threatens to take the matter to court.

Issues to Examine: In this scenario, what should have been done to avoid the 
situation getting to the level where it is now? How would you handle the cur-
rent situation? What is the root cause of the problem?

	 17.	 Callous Senior Management: The project kickoff meeting is a very impor-
tant meeting for the project. Understanding that this is your first oppor-
tunity as a PM in a new organization to make an impression, you have 
prepared very well for this meeting. The kickoff meeting sets the tone for 
the rest of the project. But unfortunately, many key stakeholders do not 
show up to the meeting and do not even inform you—however, everyone 
had accepted the invitation. You wait for ten minutes in the meeting with 
some participants and then you call off the meeting because there is no 
point in going forward without most of the key stakeholders present. It is 
very difficult to get a timeslot together in the calendars of senior executives 
again. So you feel very frustrated about this. And being new to the orga-
nization, you do not understand the culture of this organization very well.

Issues to Examine: How should you react to this callous attitude of the execu-
tives toward such an important project meeting? Prepare a list of steps the PM 
should take to handle the situation in such a way that he/she gets the job done 
without showing any kind of frustration and at the same time wins everyone’s 
heart.
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Scenarios on the Usage of Chart-, 
Graph-, and Diagram-Based Tools

	 18.	 Problem-Solving Tool: Your multimillion-dollar project, which was sup-
posed to finish in a total of twenty-four months, is abruptly coming to a 
premature halt. This project was planned to commission, in two phases, 
two high-capacity, state-of-the-art steel melting shops for a young but 
promising steel maker ABC Inc. Your organization, XYZ Inc., has signed a 
contract with ABC Inc. on a Build-Operate-Transfer (BOT) basis. As per 
the contract, after the end of the project, XYZ Inc. will support the opera-
tions for next ten years and will receive a service charge at per-million tons 
of steel production per quarter. After fourteen months, XYZ Inc. realizes 
that it is not a good investment, considering the current and future market 
conditions. Instead, if it invests in some other project, it will get much bet-
ter returns. Apart from the financial facts, ABC Inc. has not been a very 
good business partner on many fronts. So, XYZ decides to pay the penalty 
according to the contract terms and get out of the business with ABC, Inc.

		  One of the steel melting shops is already commissioned and production 
started last month; XYZ is operating and maintaining this shop. As per 
the terms of contract terminations, XYZ must continue the steel produc-
tion operations from shop one, as well as the factory installation work for 
shop two, for at least seven months after XYZ signs the contract termina-
tion agreement. This is to ensure that the customers and vendors of ABC 
are not impacted by any transition or termination. Because XYZ is exiting 
the contract, it wants to spend as little on the project and the operation as 
possible yet support the customer and vendor. Before the termination was 
decided, XYZ had planned to use high-tech machines and tools. But in 
the current situation, senior management of XYZ is exploring options to 
carry out as many tasks using manual and semi-manual means as possible 
without doing any further investment. Use of high-tech machines and tools 
requires a significant investment and skilled man power, which is of no use 
because of XYZ’s departure from the project.

		  You have been asked by senior management to prepare a list of major 
remaining project activities that are planned for the next seven months, 
as well as the cost to finish those activities. Next, you need to identify 
manual and semi-manual options for every activity. Additionally, a cost 
comparison of manual versus automated solution is also required. You 
have also been asked to lay out a plan to carry out the transition/close-
out activities.

Issues to Examine: What communication tool would you use to manage the 
transition? Understanding the intention of senior management and consider-
ing the financial interest of your organization, you would like to separate out 
the large cost-saving items from the small cost-saving items in order to reap the 
maximum benefit of manual operation. You are planning to list all the remain-
ing scope items as advised by the senior management and then prepare a matrix 
for the automation cost, manual cost, and savings against each item. What 
tool would you use to separate the vital few items from the trivial many? How 
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would you collect all the data? Analyze the situation and list steps to carry out 
the entire exercise in line with the expectations of senior management.

	 19.	 What Is the Option?: You are working as a PM for a construction com-
pany. The company has signed a deal for constructing roads and flyovers in 
a particular state. The company does not have enough spare machinery to 
engage in this new project, so it must either purchase or rent the machinery 
for the duration of the project. You have been asked by senior management 
to come up with a decision as to whether to purchase or rent the machinery. 
The decision should give the best value for the money invested. You also 
need to document and present to senior management the reasoning behind 
the decision. As a next step, you set up a meeting of experts to collect input. 
You also interview many people offline to record relevant information that 
needs to be factored into the decision-making process. The cost of purchase 
is $10 million. If you purchase from an existing vendor, the chance of payoff 
is 70 percent, with the net payoff being $15 million. If the purchase is made 
from a new vendor, the chance of payoff is 30 percent, with the net payoff 
being $18 million. At the same time, the cost of renting is $6 million. If the 
machinery is rented from an existing vendor, then the chance of payoff is 60 
percent, with the net payoff being $10 million. The chance of payoff is 40 
percent when the machinery is rented from a new vendor, with the pay-off 
being $6 million.

Issues to Examine: Which tool would you use for making this decision and 
for presenting your case to senior management? Document how the tool was 
used to arrive at the conclusion.

Scenarios on the Usage of Tables 
and Matrix-Based Tools

	 20.	 Communicaiton Consistency: The head of your PMO (Project 
Management Office) organization has been asked by the CIO to present the 
status of all critical projects being executed in the PMO. Your project is one 
of them. The status meeting is scheduled at 1:00 p.m. every Monday, so the 
PMO head asks every concerned PM to send her a brief summary status of 
critical project parameters by 8:00 a.m. every Monday morning. Thus, she 
can have enough time to review the status and ask individual PMs for more 
details before the meeting, if required. In one of the regular PMO meetings, 
the PMO head expresses concern that some of the reports have extra details, 
while some have many fewer details. Apart from that, she is asking for sug-
gestions to make this process dynamic so that she can obtain the information 
anytime for any project, irrespective of whether or not the project manager 
is in the office.

Issues to Examine: What process improvement would you suggest to make 
life easy for the PMO head and the project managers? Which communication 
tool can make the critical project data available anytime for anyone?
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	 21.	 Dispel the Cloud of Confusion: Your project is in the requirements analy-
sis phase and is overstaying in this phase for a little more than two weeks. 
You go on vacation for two weeks and upon return find that the project has 
not made much progress during the two weeks you were away. The require-
ments analysis was supposed to finish during the week before you left, but 
could not finish because of some issues. Before leaving for the vacation, you 
conducted a meeting with all the stakeholders, including the analyst. The 
next steps were discussed and it was expected that the analysis would finish 
in the next two days. But to your dismay, upon your return, nobody is very 
sure about the number of issues, who is responsible for closing them, the 
expected turnaround (ETA), etc. Everything is either documented through 
email or was discussed in the meetings, which is in people’s minds.

Issues to Examine: From a communication process perspective, what do you 
think is the root cause of the delay in finishing the requirements analysis phase? 
As a PM, are you responsible for the lapse in communication even though you 
were out of the action for two weeks? What should be the next step for the PM? 
What should be done to prevent such things from happening again?

	 22.	 Who Is Responsible? I’m Not: You are the PM of a construction project. 
The designer has completed the design. He notifies you about the com-
pletion of the artifact. When you ask him if this artifact is verified and 
approved, he responds that he does not know who will verify and approve 
the design. You tell the designer the names of people (customer, architect, 
electrical engineer, plumbing lead, etc.) to whom he should send the design 
and you also ask him that the review, rework, and approval be completed 
in one week as not much time is left. Later you hear that some of the recipi-
ents/approvers respond back, saying that (1) they do not know if they are 
the right people to review the design; and (2) not enough notice/time was 
given, so they cannot finish the review in the specified time frame.

Issues to Examine: From a communication management perspective, what 
lapses have occurred here? You realize that it is better late than never, so you 
decide to fix the communication process. What communication tools would 
you prepare and distribute to preclude this situation from going forward? 
[Hint: The project schedule is not the only tool to be used in this situation.]

	 23.	 Prepare a List, Prevent a Leak: This is the end of the design phase and you 
hold a phase gate review meeting with all the project stakeholders. The cus-
tomers raise a concern that they did not get two of the deliverables that were 
supposed to finish by the end of the design phase. You realize that they are 
big deliverables and will require at least four weeks of time to finish. This 
will impact the project timelines. You did not know that the project was 
supposed to produce those deliverables. One of the customers stated that 
this was communicated to one of the VPs of your company in an email a 
long time ago when the project was in the proposal phase. The VP acknowl-
edges that the email was received, but somehow it was never documented 
in any of the scope documents and nobody realized this until now. You 
cannot propose a change request for this because you never prepared a list 
of deliverables, so the customer never got a chance to review and approve.

Issues to Examine: You cannot change what has already happened, but you do 
want to cure the process going forward. What documents would you prepare, 
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update, and/or obtain signoff on from the customers and other stakeholders? 
In other words, what communication tools would you use to prevent similar 
mishaps in the future?

	 24.	 Communication Gap in Responsibility Assignment: You join an NGO 
(non-governmental organization) to work with another PM on a social devel-
opment project that is in progress. The WBS for your part of the project is 
already complete. However, you are not sure about all the resources that should 
be associated with various activities. The activities of the project need to be per-
formed collaboratively with the help of several labor groups and experts from 
inside and outside the project team. Upon inquiring of the existing PM and 
other team members, you come to know about the resources responsible for 
carrying out the various project work, but you are not sure which group will 
provide technical insight on the different tasks, who will own the work, and 
who you should keep apprised of all the developments. You hear that the other 
PM is also facing similar problems for most of her tasks. This is affecting the 
work of the project as you do not understand whom you should approach for all 
the activities. Some team members have also joined the project recently and are 
also facing similar problems in carrying out their day-to-day work.

Issues to Examine: What communication tool should you create and use in 
the project to overcome this problem? How would you create it? [Hint: The 
project schedule cannot provide answers to all of the issues stated above.]

	 25.	 Role, Responsibility, Skill Set: You need five extra software engineers for a 
period of four months on your project that starts two months from now, so you 
give a heads-up to the development manager. Unfortunately, there is no staff 
available in the department during the time you need them; all are allocated to 
other critical and strategic assignments. Your project cannot be stopped because 
of its business criticality. So, the required software engineers need to be hired 
from outside on a contract basis. You want to post the advertisement on some 
job search websites. You understand the responsibilities for these roles but you 
are not sure about the necessary competencies of these resources. This informa-
tion is required before any advertisement can be placed.

Issues to Examine: Which tool would provide the information you are look-
ing for? If the tool is not ready, then who should prepare the tool and who 
should participate in the process?

	 26.	 Too Many Reports: There is a transition of PM in a project, where you are 
replacing the existing PM. The transition takes place in less than a week, and 
you have tried to capture as much information as possible about the project 
and the organization. After a few days, you realize that various stakeholders 
are expecting multiple reports from you at different frequencies and there is 
no consistency in their demands. Being new to the organization, you do not 
understand every aspect of the process of the organization and at the same 
time you do not want to hurt anyone. In the process, you end up overspend-
ing your valuable time working on these demands and do not find enough 
time for carrying out your other day-to-day project work. Despite this, not 
everyone is happy because the expectations are not set properly.

Issues to Examine: Which communication tool should you use to set the 
expectations of the stakeholders? You want to make sure that everybody 
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receives sufficient information about the project as per their genuine needs. 
The tool should have information about all the communication needs of all 
key stakeholders, mode of communication, frequency of communication, etc.

Miscellaneous Scenarios on the Usage of 
More than One Category of Tools

	 27.	 One-on-One with a Senior Executive: You are the PM of a critical proj-
ect, which has been in YELLOW status (mainly because of schedule slip-
pages) for a month and you are planning to report it as RED in your next 
status report. Your organization gets a new senior VP, who in his second 
week in his new office goes through the status of all critical projects in one 
of the executive meetings. Just after that meeting, he sends a note to you 
and the PMO Director and asks you to schedule a thirty-minute project 
review meeting with him. He wants to know in detail why the project is in 
YELLOW status and what can be done to bring it back to GREEN.

Issues to Examine: How will you respond to this situation? What plans, 
reports, and documents would you bring to the meeting?

	 28.	 Panic in Project: Organization A has bagged a very big contract to 
develop an IT system for a new healthcare plan for the state government. 
The project is scheduled to finish in eight months. Five months into the 
project, the executive leadership realizes that there is no way the project 
can finish in the committed time frame. Organization A risks sanctions 
and penalties if it fails to implement the business functionalities on time. 
The situation is so bad that some of the components already delivered to 
the state were rejected, stating quality reasons. Looking into the reasons 
why the deliveries were rejected, it was found that proper signoffs were not 
received on the business requirements and so there are open and gray areas 
that are the causes of contention. Proper project management processes 
were not followed and escalations were not made appropriately to bring 
senior management’s attention to them on time. Panicked by the situa-
tion, the existing PM is released and you are assigned to the job because 
you are one of the most respected PMs in the organization. There is a lot 
of confusion between the project team and the business unit regarding the 
business needs and IT deliverables. Risks and issues are not being tracked 
and escalated properly.

Issues to Examine: How would you approach the situation? Lay out a plan to 
rescue the project and bring sanity to the project.

	 29.	 Resolve the Dispute: On the software development project you are manag-
ing, two of the key team members, the lead business analyst (BA) and the 
tech lead, do not get along very well. They always fight with each other. 
The project is in the testing phase and a critical defect has been detected by 
QA. The project is already behind schedule for the current phase and there 
is tremendous pressure from the customer to finish the project on time. The 
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tech lead argues that the programs have already changed many times for the 
requirement defects. He suggests that before changing the program further 
for the current defect, the BA should consult business experts and elaborate 
the requirements document to include all possible scenarios. The BA argues 
that these are all design and technical issues, which a BA cannot under-
stand, and such details cannot be put into the requirements document. By 
the way, none of these resources report to you directly; they report to their 
respective functional managers.

Issues to Examine: Analyze the root cause of the conflict and what you would 
tell/instruct the BA and the tech lead in order to resolve the conflict. In case 
you are still unable to resolve the conflict, what should your next steps be?

	 30.	 Managing Disputes: A software project started more than three months 
ago. The PM had a rough order of magnitude (ROM) estimate at the begin-
ning of the project, which appears to be significantly underestimated. 
Project completion was planned for six months; however, four months 
into the project, it is still in the design phase. Considering the size of the 
scope and the complexity of functionalities, it appears very unlikely that 
the project would even finish in seven months. Requirements analysis was 
completed toward the end of third month. The development lead and devel-
opment manager, along with the QA lead, attended the requirements gath-
ering discussions and also participated in thorough requirements document 
walkthrough sessions. Business users signed off on the requirements before 
that phase officially ended. Three weeks have gone by since the comple-
tion of requirements documents, but the development manager has not yet 
signed off on the requirements because she has raised some minor questions 
recently that are related to the clarification of requirements. The questions/
issues are still open. The project manager had a discussion with the devel-
opment manager when the requirements analysis had finished, and they 
agreed that estimates of the development team would be ready in one to 
two weeks. This did not happen. In the meantime, QA has already provided 
their estimates and they are asking about the timelines when they should be 
ready with the resources as well as the test plan, test case, and test data for 
the testing to begin. The PM has no idea about the end date for the devel-
opment and unit testing. Customers and business users are also putting 
pressure on the PM to provide definitive dates along with expected time and 
cost to complete the project.

		  At the end of the third week, the PM schedules a meeting with the 
development lead and the development manager to discuss the estimates 
because the development manager had asked to provide an extra week at 
the end of the second week after requirements finished. In the meeting, the 
PM finds out that the development manager is not fully prepared with the 
effort estimates. She presents the effort estimates but does not sound very 
confident; she says her team has reviewed the requirements and has under-
stood but she herself wants to review everything very thoroughly before 
committing anything. Apart from that, she does not provide any timelines 
to the PM with respect to the completion of design or for the start and fin-
ish of development tasks. When asked the reason for not providing these 
timelines, she says she cannot provide them until all the open questions of 
the requirements are answered properly. She is apprehensive because, in the 
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past, the moment she revealed the dates, people considered that as concrete 
and the expectations were set accordingly. The PM assures her that he will 
set the expectation about the dates to customers and other stakeholders 
accordingly, but he needs to understand some tentative timelines so that he 
can make critical decisions, including resource planning. Additionally, he 
also states that she can assume that open items will be closed by the follow-
ing week and she should provide the timelines based on that assumption. 
But she does not agree to that. The PM becomes very frustrated and starts 
arguing that the project does not work this way. He argues that he has to 
know the estimates about cost and schedule at different stages of the proj-
ect, whether or not they are final; the degree of confidence on the estimate 
may be low during initial stages. The development manager says she will 
not work that way. The meeting does not go very well, but they do agree to 
meet again soon; however, the development manager does not provide any 
expected time when they can meet.

Issues to Examine: Analyze the situation and prepare a list of issues with 
regard to the process of communication that you think might be the cause of 
this dispute. If you were the arbitrator in that meeting, what would have been 
your advice to each party? If you were the PM, what would have been your next 
steps after such a meeting?

	 31.	 Where Is the Boundary?: A product development project is being exe-
cuted in two phases. Currently, phase 1 is finished and phase 2 has just 
started. The project organization is almost the same as that in phase 1, 
except for the lead project manager. You have joined the organization 
recently to replace the lead project manager. After a couple of weeks, 
you observe that the project team is working on issues reported on the 
product developed a long time back in phase 1. As per the organization’s 
process, any defect reported for the product after one month of its release 
will be fixed by the operation team, not the project team. In this case, 
users reported the defects to the project team instead of the operations 
team. The project team is being nice to the business users so they are fix-
ing the defects. Until now, your previous project manager was logging 
the issues in the project issue list and was tracking them on a weekly 
basis. Phase 2 is not sufficiently budgeted because phase 1 overspent and 
those valuable dollars were deducted from the phase 2 budget.

Issues to Examine: List reasons behind the cause of problems described above. 
How should you proceed to put a check on overspending? What should you do 
to ensure that the project team focuses on the project work and the non-project 
operations/maintenance work gets diverted to the proper organization where it 
can be handled in the best possible way?

	 32.	 Conflict Within the Team: Two very critical resources on your project 
do not get along very well. Their work requires interaction between them. 
Because their fighting comes into the open whenever they interact, it has 
become very difficult to make progress. It is creating a nuisance in the 
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project. They are very skilled resources and cannot be easily replaced. In 
general, both resources get along well with other team members. Neither of 
them reports directly to you; each reports to a different functional manager.

Issues to Examine: How would you tackle this situation in the short term 
and in the long term? Which communication tool/media should you use, and 
which communication tool/media should you definitely avoid?

	 33.	 Everchanging Schedule: You are the PM of a software development proj-
ect. The implementation date of the project has shifted at least three times 
in the past, and for different reasons each time. Business users are very frus-
trated and this has been escalated to top management. They have lost faith, 
so the last time they asked you to provide a date after considering all the 
risks and issues and after taking into account the different factors affecting 
the project. You met with the team members and after much deliberation 
and due diligence, you presented a new date to the users and stakeholders. 
You also mentioned the assumptions, risks, as well as risk response plans. 
The project is in the user acceptance testing (UAT) stage with five major 
open defects. Everything went well and the UAT finished before the new 
proposed time. The team prepared for the production implementation. 
However, the day before implementation, the technical lead notifies you 
that a software client is not present in the production environment, so one 
of the components will not work. It takes about one to two weeks to get 
the client loaded once the request is raised. This will delay the production 
implementation and the date will be missed again.

Issues to Examine: How would you prepare the response for the stakeholders? 
Would you consult your boss and other concerned executives in your organiza-
tion for preparing and blessing the response? How would you break the news 
and who should you blame for missing this deadline?

	 34.	 Whiny Customer: One of the subject matter experts (SMEs) often 
complains that SME time is not being utilized properly on this project. 
There are three technicians and analysts on the project who often need 
to interact with the SME for questions and clarifications. You, as the 
PM, also have a standing meeting with the SME, technicians, and the 
analysts together, where you discuss various open items and issues on a 
weekly basis. Technicians and analysts have separate meetings with the 
SMEs throughout the week as and when they require. The SME suggests 
that there should be just one or two meetings throughout the week, as 
too many meetings are overkill for her and leave no time for her other 
commitments. At the same time, the analysts complain that the SME 
does not respond to their emails on time and the response is often not 
clear enough so they need to meet frequently. The meeting has to happen 
immediately; otherwise, there will be delays. The SME also complains 
that the analysts are not experienced and skilled enough to understand 
the subject matter easily. They need direction and guidance and so she 
wants you to be present at all meetings that happen between the analysts 
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and the SME. You do not have enough time to attend all these meetings. 
The SME has escalated this issue to senior management. 

Issues to Examine: How would you resolve this conflict? Analyze the symp-
toms of the problem, get to the root cause of the issue, and suggest steps that 
the PM should take to set a protocol to resolve the above-mentioned conflicts.

	 35.	 Fussy Stakeholder: Consider that the above-mentioned SME is quite fin-
icky. She is very hard to please, and she reports issues with everything and 
often escalates matters, which the project team finds unhealthy. On occasion, 
she has even passed the buck after failures. She has a wealth of knowledge on 
specialized matters, so you cannot do away with her service. But the team 
members find it extremely difficult to work with her. She has a very good 
rapport with senior management because of her subject matter expertise, vast 
knowledge, and hard work. This makes the situation even trickier.

Issues to Examine: How should you sort out this issue so that team members 
work in a fearless and healthy environment? You also must be very careful not 
to lose the valuable expertise of the SME.

	 36.	 Disgruntled Employee: One fine morning you find out that the lead engi-
neer of the project is very upset, the reason being that he received an average 
rating in the annual employee appraisal, the result of which was declared 
just this morning. He is skillful, understands his job well, is knowledgeable, 
is hard working, and is a key resource on the project. He appears to be upset 
with his functional manager and looks demotivated. He was supposed to 
take care of some critical tasks first thing this morning, has not done this 
yet, and has informed you that he is leaving for the day. You have suggested 
that he talk to his reporting manager about the appraisal ratings and find 
out why he got the rating that he did and what he (the engineer) can do to 
improve the rating next time. The engineer replies that the same thing also 
happened in his previous appraisal. He had talked to his manager, but did 
not get a satisfactory answer to his questions, so he does not want to talk to 
him any more on this subject. Your project is at a very critical stage where 
any lapse from the lead engineer will adversely impact the project.

Issues to Examine: How should you handle this situation from a communica-
tion management and human resource management perspective? You have to 
ensure that the employees working on your project are highly motivated, there 
is a healthy working environment in the project, and the project work is not 
impacted by human resource management issues. List the steps you should 
take as the PM.

	 37.	 Ways to Make Yourself Heard: You are managing a very challeng-
ing project. Major challenges on the project include (1) unrealistic 
timelines set by the customer and accepted by senior management; (2) 
inexperienced team members; and (3) external dependencies. You cre-
ated the project management plan and also identified ways to overcome 
these challenges. As part of the risk and issue management exercise, 
you identified major risks that might impede your abilities to overcome 
the challenges. You need a lot of senior management support for the 
execution of the risk response plans. The risk register was updated and 
communicated to the stakeholders, including senior management of 
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the organization. You did not hear from anyone for three days, so you 
informed them through email, communicating the major issues and 
what you are expecting from senior management. You stated the impact, 
ways to resolve the issues, by what date the action should be taken, etc. 
Apparently, nobody responded to your email. You mentioned these risks 
and issues in your weekly project status report, but somehow you get the 
feeling that they are falling on deaf ears.

Issues to Examine: What should you do next from a communication manage-
ment perspective? What could have been done differently to achieve a better 
result?

	 38.	 Communication Breakdown: You are the PM of a software development 
project. The project has a matrix organization where nobody reports directly 
to you. All the human resources report to their respective functional manag-
ers belonging to different departments and you report to the PMO. There are 
two QA resources working on the project. One finished his test script two 
weeks ago and the second person is supposed to finish it by today. When 
you inquire as to the status today after a gap of about a week, the second QA 
resource says that he is allocated to another project for a week. So, there is no 
progress since last week. You are surprised as well as upset by this.

Issues to Examine: What should you do next? Should the matter be escalated? 
If yes, then how? Should you complain about the QA resource to his manager, 
or should you complain about the QA manager himself? Where does the issue 
lie? Why is there a breakdown in communication?

	 39.	 Organization’s Politics: You are managing a decommissioning project. 
This is a different kind of experience for you. You prepared a plan for ramp-
ing down the resources over time, and you are revisiting that ramp-down 
plan every two weeks based on the remaining work, changes in the project 
variables, and changes to the assumptions. Rightfully, the organization is 
moving out vital and experienced resources from this project and engag-
ing them on other strategic projects. You still have a lot of work left in the 
project, but one of your challenges is retaining good resources and acquir-
ing good resources on time. Good resources are being replaced by not-
so-skilled ones because the organization wants to focus on other strategic 
projects that will bear revenue for the organization in the future. Suddenly 
you receive notification about three critical defects in one of the products 
the organization had supplied to the customer. The customer also warns 
that if the defects in the product are not fixed in one month, they will take 
the matter to court. Failing to oblige the customer, your organization may 
have to pay a hefty fine. The fix requires a dedicated resource for three 
weeks. To address the issue, you write a change control to secure extra bud-
get and resources on an immediate basis. The change control is submitted to 
the project steering committee; every member of the committee approves it 
immediately—except for one member who represents the organization that 
owns the required resources. After working in the organization for a long 
time, you understand the politics of the organization and you are not at all 
surprised by the response (or lack thereof) of that person. After waiting for 
three days for the response, you reach out to that approver, who, in turn, 
responds by saying that she does not have the authority to get additional 
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resources for this work and asks you to utilize your existing resources to get 
the work done. The project is executing only the critical work required to 
meet the contractual agreements and is already short of sufficient numbers 
and quality of resources to meet these minimum needs.

Issues to Examine: This is a tricky situation. Should you sit back and do noth-
ing because you have raised this issue through various communication chan-
nels (emails to all concerned, change control, updated issue list, and status 
report)? Should you hold a meeting of the steering committee to discuss this 
issue by making everyone clearly aware of the impact? Discussing the matter 
by bringing everyone to the same table might spur constructive dialogue. Or, 
should you reach out to the head of the department that owns the resource 
group to explain your situation and to request the resource? The environment 
is very political and there is always a tussle between the business group and 
the functional departments. You should handle the situation in such a way 
that it does not harm your reputation and at the same time ensures that the 
organization takes an informed decision on the issue. You should not end up 
in the bad books of any one of the senior executives. You may be passionate 
about the project, but you cannot afford to be vitriolic for getting the points 
across. Remember: The PM is not always successful by getting the work done 
“by hook or by crook.” List the communication tools you would use to handle 
this situation in the most appropriate manner.

	 40.	 Why So Many Reports?: You spend more than an hour every week dili-
gently preparing the weekly project status report and distributing it to 
all project stakeholders. You have not received a single feedback or ques-
tion from anyone in the past two months—which seems bizarre to you. 
Some executives ask you from time to time to provide them with reports 
in different formats. The executives get a copy of the weekly project status 
report, and had they gone through the report, they would not have asked 
for another report. You are very nice to the stakeholders, particularly those 
at the executive level, so you generate reports as per their demands.

Issues to Examine: What might be the reasons behind people not reading 
your weekly status report? What should be done to reduce the demand of ad-
hoc reports so that the PM will not have to rework the same information to 
produce multiple reports for different people on different occasions?

	 41.	 Estimates Are Not Appropriate: Work estimation is a very tricky job 
that requires lots of input and considerations. Most people generally do 
not understand the concept of the timing when estimations need to be 
done, the degree of variation that should be expected, and how the varia-
tions need to be interpreted and handled. Your new organization has a 
very poor estimation process and people have only a vague understanding 
of project estimation. You as an expert project manager understand that 
work estimation is done by considering past experiences of the similar 
work, expert advice, current resource skill level for a similar task, elements 
of risk involved in the current project related to the particular work, etc. 
You are the PM for a software development project. The OOM estimate 
(E1) is available for the project at the beginning. Once the requirements 
document is complete, you ask the technical lead to provide you with an 
estimate of the development work. The estimate provided by the technical 
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lead appears very low. So, you ask her the method used by the lead in 
coming up with the estimates. You also ask her to list the assumptions 
she considered while preparing the estimate. You want to validate the 
assumptions now and at subsequent stages in the project. Assumptions 
should always be mentioned with all the estimates and plans. The tech-
nical lead explains to you that she used the Simple-Medium-Complex 
(SMC) model for the work estimation and has presented you with the 
figure that she obtained from the estimation tool.

Issues to Examine: The estimation tool referred to by the technical lead is the 
enterprisewide standard used in every project of the organization. So, should 
you readily accept the output of the tool? Should the tool be driving the people, 
or should people be driving the tool? The technical lead is more technically 
qualified than you and knows her job better than you do, so should you be 
questioning the estimation of the development work done by an expert?

	 42.	 Again Politics?: Schedule and cost are the two prominent causes of con-
tention in any project. The IT project that you manage is currently in the 
development phase. You have collected the cost and time estimates from 
the development team after the design phase finished. The estimates are 
way below the expectations of the business unit owning this project. That 
is, the cost estimate is very high, and the schedule is longer than antici-
pated in the beginning. After receiving the estimate, you negotiate with 
the development manager to get the best resources engaged on the proj-
ect to improve cost and timelines. However, the revised estimate is also 
very far from the expectation of the business group. You are planning to 
have a meeting with the development unit head, development manager, 
and the business leads so that everyone has an opportunity to discuss 
the reason(s) behind the high estimates and ways to optimize those esti-
mates. Business leads fear that the development team is not giving proper 
attention to this project and is not engaging its best resources on this 
project. Even before you could bring everyone to the table, the business 
head calls the development head and complains about the high estimates 
and requests to use the best resources on the project. The development 
head thinks that the project manager (you) is passing all the little inter-
nal information to the business group, so he is not very happy with you. 
The environment is very political.

Issues to Examine: You should not jeopardize your relationships with any 
group; neither should you fall prey to the organization’s politics. You under-
stand that in order to manage the project well, you need full support from 
every unit. Understanding the organization’s politics is critical to the success 
of a PM. Good communication is the key to good interpersonal relationships 
and to get the work done in a harmonious environment. Communication skills 
are also vital for negotiations. Analyze the above situation and suggest what 
should have been done differently by the PM to avoid the situation? Could this 
situation have been avoided? How should the situation be tackled to restore a 
good relationship with the development head and to ensure that the project is 
not adversely impacted because of the conflict and friction.
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	 43.	 Crisis: The WBS (work breakdown structure) is a vital tool for planning, 
estimation, and communication. Unless you understand all the constitu-
ent activities of the work, it is difficult to provide an estimate with a high 
degree of confidence. The WBS from a previous project is being used in 
your current project. It has been reviewed, for suitability for the current 
project, by all the subject matter experts assigned to the project and every-
one has blessed it—with some modifications. Effort and schedule esti-
mation was done as per the detailed WBS and the deployment date was 
communicated to the client accordingly. The customer, in turn, promised 
the launch of the product accordingly in the marketplace. This is a six-
month project. Everything goes very well until quality testing starts in the 
fifth month. A major defect is discovered in the testing. Upon thorough 
investigation, it is established that the WBS is missing a major activity. 
Fixing the defect by performing the new activity will push the date out by 
one month. This will have a huge impact on your customer’s reputation in 
the marketplace. Some of the stakeholders in your organization begin to 
panic after hearing this news.

Issues to Examine: What should be your immediate priority in light of this 
situation? How should you plan communication with the customer? Who 
should break the news, and how should it be communicated? Remember: 
everything depends on the way the fact is communicated.
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