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FOREWORD

It’s often said that change is the one constant in life. Thus, here we 
are once again revising this book to embrace the changes that are evolv-
ing in the world of project management . . . and what an evolution it is! 

Project management has been around for years – some might argue, 
for centuries. Most civil engineering programs had a course or two on 
the subject. But the genesis of project management, as we know it today, 
started back in 1969 at the 3 Threes Restaurant in Philadelphia. It was 
there that, after a series of discussions, a new organization for project man-
agers to associate, share information, and discuss common problems was 
formed. The thought leaders who made this decision were the founders 
of the Project Management Institute, which is now one of the fastest-
growing professional associations in the world. Through PMI and other 
related associations, the secret has been revealed: project management can 
improve the efficiency and effectiveness of organizations by putting a dis-
ciplined methodology behind the projects that are used to execute orga-
nizational strategies. Project management is a spoke in the wheel of strat-
egy execution. It is not, however, the only spoke. Project, program, and 
portfolio management are all spokes in the wheel driven by organizational 
strategies, albeit differing in the way each contributes to the achievement 
of strategic goals. All three are critical to the success of most organizations 
and, unfortunately, some organizations don’t know it. 

The concepts of project management presented in this book are not 
rocket science. They are all common sense. Yet they require knowledge 
and discipline – a framework to do projects right, and the will to adhere 
to it. Those who internalize the precepts of project management and mod-
el them in their organizations have the potential to do great things . . . 
using these simple tools. 
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As you venture on this journey of learning, I hope that new doors and 
perspectives are opened for you. This book is purposely written in short, 
clear chapters, with the hope of making project management more easily 
understood. The authors, all valued senior instructors of PM College, use 
both their business experience and their academic backgrounds to make 
these chapters come alive. Your journey into the pages of this book isn’t 
just a personal one, but rather one that we hope will be the start of you 
sharing what you’ve learned with others and adding value to whatever 
projects you participate in. 					   

					     Deborah Bigelow Crawford 
					     President, PM College 
					     Glen Mills, Pennsylvania
					     July 2018
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Projects are: 

u	 Temporary endeavors undertaken to create unique products, ser-
vices or results (PMI 2017, p. 4) 

u	 Activities organized to deliver something of value to a customer 
(and therefore to your organization) 

u	 The building blocks in the design and execution of your organiza-
tion’s strategies

As unique efforts, with deadlines, specific requirements or expecta-
tions, and budgets, projects differ from ordinary operations – the activi-
ties and actions that your organization does over and over again in the 
same way. These differences, and a framework for addressing them, form 
the basis for the project management standards published by the Proj-
ect Management Institute as A Guide to the Project Management Body of 
Knowledge, or PMBOK® Guide, which you’ll see referenced throughout 
this book. Briefly, project management consists of five Process Groups 
(see Exhibit I.1): 

u	 Initiating Process Group

u	 Planning Process Group

INTRODUCTION

Introducing . . .                            
Project Management! 
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u	 Executing Process Group

u	 Monitoring and Controlling Process Group

u	 Closing Process Group

These five processes comprise forty-nine sub-processes (see Exhibit 
I.2), which interact with each other, may or may not be performed in a 
particular order, and are often iterative – some projects may go through 
several of the processes two, three, or more times before closing. These sub-
processes are also organized into Knowledge Areas (see Exhibit I.3). We’ll 
discuss these processes in more detail throughout this book.

The five Process Groups are carried out over the life cycle of a project, 
which goes through several phases (sometimes called stages). These phases 
may be defined differently for different industries, project types, and orga-
nizations. They begin with the concept development for the project and 
proceed sequentially through project closure. Examples of phases include 
the following:

u	 Assess–Define–Plan–Build–Test–Deploy–Manage–Close

u	 Concept–Design–Working Drawings–Bid–Construction

u	 Strategy–Preparation–Design–Development–Testing–Train-
ing–Support–Close

The phase structure allows the project to be divided into logical 
groups of activities, making it easier to plan, manage, and control the proj-
ect. They’re similar to the five Process Groups, but it’s likely that most or 
all of the processes will be executed in some form in each phase.

Exhibit I-1. The Five Project Management Processes

Monitoring and Controlling

Initiating Planning Executing Closing
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PROJECT MANAGEMENT PROCESSES AND SUB-PROCESSES

Initiating Planning Executing Monitoring and 
Controlling Closing

Project charter Project plan Project work
execution

Project work 
monitoring and 
controlling

Project closeout

Stakeholder 
identification

Scope plan Project 
knowledge 
management

Integrated 
change control

Requirements 
collection

Quality 
assurance

Scope validation

Scope definition Project team 
acquisition

Scope control

Work breakdown 
structure (WBS)

Project team 
development

Schedule control

Schedule plan Project team 
management

Cost control

Activity 
definition

Communications 
management

Quality control

Activity 
sequence

Risk response Resources 
control

Activity resource 
estimate

Procurement Communications 
control

Activity duration 
estimate

Stakeholder 
engagement

Risk control

Schedule 
development

Procurement 
control

Cost plan Stakeholder 
control

Cost estimate

Budget

Quality plan

Resources plan

Communications 
plan

Risk plan

Risk 
identification

Qualitative risk 
analysis

Quantitative risk 
analysis

Risk response 
plan

Procurement 
plan

Stakeholder plan

Exhibit I-2. Project Management Processes and Sub-Processes

INTRODUCING . . . PROJECT MANAGEMENT!
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A change to the sixth edition of the PMBOK® Guide was the acknowl-
edgement that many organizations are embracing iterative and adaptive 
methods, including the agile methodology. These methods do not replace 
project management but add speed, flexibility, and creativity to the pro-
cesses. While some organizations seek to implement a pure agile approach, 
most judiciously apply elements of it to make their project processes more 
adaptive to markets, risks, and resource issues. These hybrid approaches are 
an additional proof of the old concept that there’s no one way to manage a 
project. Some organizations have policies that standardize the way projects 
are to be managed, while some allow the project team to choose the most 
appropriate approach. It all depends on the type of project, the sophistica-
tion of the project team, and the culture of the organization.

A History Lesson 
Project management – thought of as a work effort with a specific set 
of requirements and a deadline – has been around since the days of the 
pyramids. However, the concept of the project as a management special-
ty – with its own techniques, tools, and vocabulary – had its beginnings 
in the 20th-century military. Like many other features of post-World War 
II America, the project and its supporting tools and techniques were a 
spin-off of the modern war effort. These military origins help to explain 
why the initial focus in projects was on planning and controlling. 

The earliest non-military uses of project management – in capital 
construction, civil engineering, and research and development – im-
posed the idea of the project schedule, project objectives, and project 
team on an existing organizational structure that was very rigid. Without 

PROJECT MANAGEMENT KNOWLEDGE AREAS
P  Project Integration Management P  Project Resource Management

P  Project Scope Management P  Project Communications Management

P  Project Schedule Management P  Project Risk Management

P  Project Cost Management P  Project Procurement Management

P Project Quality Management P  Project Stakeholder Management

Exhibit I-3. Project Management Knowledge Areas (PMI 2017)
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a departmental home or a functional silo of its own, a project was often 
the organizational stepchild – even though it may have been, in terms of 
dollars or prestige, the most important thing going on. Thus was born the 
concept of the matrix organization, where people with similar skills are 
pooled for work assignments rather than only working with others in their 
department.

There’s been a tremendous resurgence in interest in the discipline of 
project management in the last decade. The reason: Information technolo-
gy, information services, and new product development organizations have 
“discovered” project management. A traditional part of the toolkit for con-
struction and large government projects, project management now sparks 
interest wherever compressing time-to-market cycles is an issue – in other 
words, throughout the modern marketplace. As industries work hard to 
compress product life cycles, reduce costs, and improve the quality of their 
deliverables, they are increasingly turning to project management. 

Thus, the extensively practiced and researched disciplines of project 
control systems and schedule development have now come to find a home 
in less traditional areas such as high-tech industries, where organizations 
are under increasing pressure to utilize product development funds more 
efficiently. There’s been a shift of focus toward the business side of deliver-
ing high-tech products and services: a focus on the process and the business 
of managing projects. 

With this microscope turned on the business side of information 
technology projects comes the bad news: many of them are not managed 
well. In all fairness, project success rates in other industries may not be that 
great either, but they haven’t been subjected to the intense scrutiny that 
technology projects have been, for the simple reason that high-tech has 
been a big economic engine for our economy. The average large IT proj-
ect runs 45% over budget, 7% over time, and delivers 56% less value than 
expected. One in six IT projects has an average cost overrun of 200% and 
a schedule overrun of 70%. Nearly 45% of those surveyed admit they’re 
unclear on the business objectives of their IT projects (Bonnie 2015).

As IT moves out of the back office and into more mission-critical 
business processes, such as customer relationship management and 
e-commerce, the line between IT and other types of projects is blurring. 

INTRODUCING . . . PROJECT MANAGEMENT!
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Why is this so important? Because time is money. In PMI’s 2015 Pulse 
of the Profession, it was reported that organizations lose $109 million for 
every $1 billion invested in projects and programs (PMI 2015).

However, we are starting to see improvement in the amount of money 
that organizations are wasting due to poor project performance. PMI’s 
2018 Pulse of the Profession reports that there has been a 27% decrease 
in the amount of money organizations have wasted due to poor project 
performance. As of this research, 9.9% of every dollar invested is wasted, 
down from 13.5% in 2013 (PMI 2018). 

You Have the Power 
For those of us who work in the field, it has long been evident that a good 
project manager can make the difference between success and failure. And 
over the past decade, this experiential wisdom has been underscored by 
research. For the past six years, PMI has conducted research to determine 
which factors have the most impact on project success. Not surprisingly, 
cultural and human factors rise to the top of the list (PMI 2018):

u	 A culture that supports the relationship between project manag-
ers and executive sponsors

u	 A roadmap of skills and actions for the executive sponsor

u	 Training to prepare executive sponsors to become actively engaged

u	 Avoiding scope creep by establishing a credible feedback loop 
with the customer

Similarly, in our Project Manager Skills Benchmark 2015 study (PM 
Solutions Research 2015), we found that organizations with highly-skilled 
project managers display better project and business outcomes. Both execu-
tives and project managers agreed that leadership skills were by far the most 
important type of skill, rating them higher than basic project management 
skills, business skills, or industry expertise. Most striking, high-performing 
organizations rated listening and communicating the most important skills 
of all. And, while good project managers were deemed crucial to the organi-
zation, participants in the study agreed that the majority needed improve-
ment in almost every skill (for most skills from 10%–20% improvement).
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To sum up: we see positive returns on the investments that organiza-
tions are making in these project manager skill areas. This book is your 
start in the investing process.

What Does a Project Manager Do? 
The project manager’s role is a blend of “the art” of project management 
with “the science” of the discipline – a complex interweaving of technical, 
leadership, and strategic and business management skills.

u	 Technical Project Management (the science): It includes the 
knowledge, skills, and behaviors of project management and plans, 
work breakdown structures, Gantt charts, standards, critical path 
method/precedence diagrams, controls variance analysis, metrics, 
methods, earned value, s-curves, risk management, status report-
ing, and resource estimating and leveling. This is the technical as-
pect of the project manager’s role.

u	 Leadership (a key component of the art): It includes that part of 
the project manager’s role that involves guiding, motivating, and 
directing the team to help the organization achieve its business 
goals. These skills include effective communications, trust, values, 
integrity, honesty, sociability, leadership, staff development, flex-
ibility, decision-making, perspective, customer relations, problem 
solving, managing change, managing expectations, training, men-
toring, and coaching.

u	 Strategic and Business Management (a category that spans art 
and science): It includes skills that allow the project manager to 
see the organizational perspective and to negotiate and imple-
ment actions that align with the organization’s strategic goals. In 
this role, the project manager should be knowledgeable enough 
about the essential business aspects of a project, able to develop 
an appropriate delivery strategy, and able then to implement in 
a way that maximizes the business value. Business management 
skills require an entrepreneurial awareness, financial skills, orga-
nizational savvy, and a big-picture focus.

INTRODUCING . . . PROJECT MANAGEMENT!



8

PROJECT MANAGEMENT ESSENTIALS

Exhibit I-4 shows how these areas interact. Another graphic explana-
tion is provided by PMI’s Talent Triangle, which demonstrates the need 
to have a balance of these three skill sets (see http://bit.ly/PMITalentTri-
angle).

Because of the nature of the enterprises that were early adopters of 
project management (military, utilities, construction industries), the pro-
fession grew up in an environment with a strong cost-accounting view and 
developed a focus on project planning and controls – an emphasis on the 
science. This is the kind of project management that we think of as be-
ing “traditional” or “classic” project management. However, the reality is 
that it probably represents an early evolutionary stage in the life of the 
discipline. More recently project management is being used in nearly all 
industries and across all functions within those industries. 

Since then organizations have seen the emergence of countless 
trends. Organizations have flattened out, become matrixed, and new 
information technology has allowed people to communicate more ef-
fectively and reduce cycle times across all business processes. As a result, 
management began pushing more projects onto an increasingly complex 
organization, and the project manager suddenly became the jack-of-all-
trades – forced to be everything to everyone. The role of project man-
ager is now very demanding and requires an ever-expanding arsenal of 
skills, especially soft or interpersonal skills. 

Exhibit I-4. What Does a Project Manager Do?

The Business
World

Business-
Driven
Project

Management

Planner
Scheduler

Executor
Controller

Big Picture Focus
Organizational Savvy

Entrepreneurial
Business Awareness

Influencer
Negotiator

Leader
Communicator

Art
of Project

Management

Science
of Project

Management
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“New project management” is characterized by a more holistic view of 
the project, a view that goes beyond planning and controls to encompass 
business issues, procurement strategy, human resource issues, organiza-
tional strategic portfolios, and marketing. The new project management 
places its focus on leadership, communication, and strategic or business 
management capabilities rather than on a narrow set of technical tools. 
New project management advocates the use of the project management 
office to move corporate culture in a more project-oriented direction.  
(See Exhibit I-5)

You can’t talk about the new project management without under-
standing how it has expanded and is linked to portfolio and program 
management. Portfolio, program, and project management are aligned 
with or driven by organizational strategies. Project management is used 
to develop and implement plans to achieve specific work that needs to be 
done, which is driven by the objectives of the program or portfolio that it’s 
part of and, ultimately, to execute organizational strategies.

As a result, the role of the project manager has expanded in both di-
rections: becoming both more business- and leadership-oriented on the 
one hand, while growing in technical complexity on the other. The wide-
spread use of the project management office means that companies are 
now developing specialized project roles and career paths and defining 
specific competencies for these roles. Individuals who are gifted on the art 
side of the ledger – as program and project managers and mentors – can 

INTRODUCING . . . PROJECT MANAGEMENT!

TRADITIONAL PROJECT 
MANAGEMENT

THE NEW PROJECT 
MANAGEMENT

Tactical Strategically driven

Management of a single project Integration, coordination, and control 
of multiple and prioritized projects

Project-wide and not necessarily cross-
functional

Organization-wide and cross-functional

A discipline An operating environment

A specialist function A business philosophy integrated with 
project management

Exhibit I-5. Project Management is a Changing Profession
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flourish, while those whose skill lies in the science of project management 
can specialize in roles that provide efficiency in planning and controlling 
projects. 

According to research conducted by PM College in conjunction with 
Caliper International, 70% of the competencies of a project manager over-
lap with the competencies of a typical mid-level functional manager in 
Global 2000 organizations (PM Solutions Research 2002). This still holds 
true today. Most studies regarding competencies of a project manager 
conclude that you need a balance of technical, leadership and strategic/
business management skills. These competencies include:

u	 Leadership. Whereas management focuses on systems and 
structures, short-range goals, and supervision of when and how 
work gets done, leadership focuses on people and relationships, 
takes a long-range view, and seeks to communicate why the work 
is worth doing. Leaders focus on developing people, creatively 
challenging the system, and inspiring others to act. Communica-
tion and negotiation are key leadership skills.

u	 Problem-solving skills. Project managers actively seek out in-
formation that might impact the project instead of waiting for it 
to surface, and they apply that information in creative ways. They 
must be able to both focus on the details of a problem and see it 
in the context of larger organizational or business issues. 

u	 Personal self-assessment. Best practice project managers can 
consider their actions in a variety of situations and critically eval-
uate their performance. This introspective ability enables great 
project managers to adjust for mistakes, adapt for differences in 
team personalities, and remold their approaches to maximize 
team output.

u	 Influencing ability. Great project managers can influence others’ 
decisions and opinions through reason and persuasion. They have 
the strategic and political awareness and the relationship develop-
ment skills that are the basis for influence: the ability to get things 
done in an organizational context.
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u	 Efficiency. The best project managers work efficiently to com-
plete only what’s necessary to deliver projects on time, within 
budget, and without sacrificing quality. They take the fewest pos-
sible steps to get things done. They follow the simplest possible 
methodologies, standards, procedures, and templates. Along with 
efficiency come good prioritization and organization skills. 

u	 Technological savvy. Effective project managers are proficient in 
project management support tools – not only traditional project 
scheduling tools but email, calendar, and virtual meeting tools. 
And of course they must have a working familiarity with the tech-
nology important to the industry within which they work.

u	 Project management knowledge. Successful project managers 
know that communication, trust, and reliability are key elements 
to forming a winning project team. However, even with the right 
personal and professional attributes, the project manager must 
understand the concepts of project management well to be suc-
cessful. 

u	 Personal attributes. Effective project managers display certain 
personal traits that contribute to success as well. Some that have 
been identified in the literature include enthusiasm for the project 
and for project management, tolerance for ambiguity, the ability 
to manage change, a talent for building relationships with oth-
ers, honesty, a desire to achieve, self-confidence, strong analytical 
skills, good judgment, and strategic thinking capabilities. 

How to Use this Book 
Project Management Essentials was developed as a textbook for the popu-
lar introductory course taught by PM College and is written by the in-
structors who regularly present the course. Obviously, if you’re a student 
in this course, you’ll follow your instructor’s guidelines on the use of this 
textbook. 

But if you’re pursuing project management knowledge on your own, 
you may want to also invest in a copy of the PMBOK® Guide, Sixth Edition, 

INTRODUCING . . . PROJECT MANAGEMENT!
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in order to have additional background on each of the topics discussed. 
This standards document describes in detail how the various processes and 
Knowledge Areas interrelate; Project Management Essentials adds real-life 
details from the instructors’ personal experiences that show how project 
management works in the real world. Alternating reading chapters of the 
PMBOK® Guide and related chapters in this book is an excellent way to 
gain basic knowledge of the project management discipline. 
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Before project scheduling, budgeting, and tracking . . . be-
fore initiation and planning . . . before there is a project to manage 
. . . your organization must decide in which projects to invest. The 

most competent project manager in the world cannot generate all the val-
ue that rigorous project management can bring if the organization doesn’t 
select the right projects. And although project selection may be outside 
the scope of responsibility of many project managers, it’s important for 
even beginning project managers to understand how projects are selected 
and prioritized by the organization. In addition, project managers who 
hope to advance in their organizations or in their professions need to fa-
miliarize themselves with project portfolio management to add value to 
their role in the organization. 

What is Project Portfolio Management? 
Corporate strategy remains just a pipe-dream unless projects are initiated 
to move the company toward its strategic goals. Like players on a team, 
these projects must be coordinated with each other and with organiza-
tional realities and objectives. Project portfolio management (PPM) is the 
process that facilitates this coordination. Used effectively, PPM ensures 

CHAPTER ONE

Selecting the Right Projects 
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that projects are aligned with corporate strategies and optimize the use of 
the organization’s resources.

Unlike project management, which is focused on meeting individual 
project objectives, project portfolio management is concerned with man-
aging a collection of projects, programs, and other work as a group to meet 
the organization’s strategic objectives. PPM offers a holistic view of all the 
work that’s planned and taking place in the organization. 

Portfolio Management Processes
PPM comprises six key processes: portfolio inventory, portfolio analysis, 
portfolio planning, portfolio execution, portfolio monitoring and con-
trolling, and portfolio improvement (see Exhibit 1-1). Organizations 
follow these processes to identify, categorize, monitor, evaluate, select, 
prioritize, balance, and authorize portfolio components within the port-
folio (PMI 2013). PPM also includes processes for killing projects that no 
longer meet organizational objectives. The goal of portfolio management 
is to guide organizations on investment decisions; select projects to meet 
strategic objectives; facilitate decision-making transparency; prioritize re-
source allocation; realize the return on investment, and understand the 
risk profile of all projects and programs.

Exhibit 1-1. The Project Portfolio Management Process

Portfolio
Inventory

Portfolio
Planning

Portfolio
Analysis

Portfolio
Improvement

Portfolio 
Execution

Portfolio 
Monitoring and 

Controlling

ITERATIVE!
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Portfolio Inventory
A portfolio is defined as projects, programs, subsidiary portfolios, and 
operations managed as a group to achieve strategic objectives. Portfolio 
management includes processes to evaluate, select, prioritize, and allocate 
resources with the hope of accomplishing the goals and strategies of the 
organization. (PMI 2017, p. 15)

An organization’s portfolio inventory is simply a list of projects, pro-
grams, sub-portfolios, and other work that the organization has grouped 
together in order to see and manage the work as a whole. Initial proj-
ect requests enter the portfolio inventory, where project data is captured 
and organized for portfolio analysis. That data might include a project 
ID, project name, project manager, project sponsor, start and end dates, 
estimated cost/budget, project priority, project benefits, level of effort 
needed to execute the project, project risk, and project status. (Note: 
PMI’s portfolio management standard discusses these processes in slight-
ly different terms, identifying three core processes that encompass the 
six discussed here. While the mapping/terminology is a bit different, the 
concepts align.)

Portfolio Analysis
In the portfolio analysis process, the organization aligns projects to busi-
ness strategy, examining business and project risks, then selects which 
projects to work on and prioritizes them. The portfolio is reviewed peri-
odically (monthly or quarterly) to analyze the projects for their fit, utility, 
and balance (and whether that’s changed over time): Do the projects fit 
the organization’s strategy? Do they have utility – value? And is the port-
folio balanced – is the mix of projects optimized to deliver the greatest 
overall benefit to the organization? We’ll discuss fit, utility, and balance in 
more detail later in this chapter.

Portfolio Planning
Once projects are selected and initiated, they enter the project planning 
phase. Here resources are allocated and projects are scheduled. Fund-
ing and resource allocation are based on the priority of the project. This 

SELECTING THE RIGHT PROJECTS
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project management process integrates with the portfolio planning pro-
cess, where resource allocation and schedule decisions are made, taking 
into account the whole portfolio of projects.

Portfolio Execution
Portfolio execution is a process for implementing the portfolio of pro-
grams and projects by means of budgeted resource allocations and a focus 
on getting the work done efficiently and effectively. In order to execute 
quickly, in the correct sequence, the organization must pay close attention 
to its project capacity: Does the organization have enough resources, avail-
able at the right time, to effectively execute all the projects in its portfolio? 
An organization that’s overloaded with projects becomes mired down as 
resources try to keep up by multitasking. The result is usually a devastating 
slowdown in project flow. 

Portfolio Monitoring and Controlling
Organizations monitor project execution to ensure that out-of-control 
situations are quickly recognized and acted upon. Portfolio monitoring 
and controlling is a process for tracking the portfolio as projects are ex-
ecuted, detecting problems or changes in underlying premises, and report-
ing status to the appropriate management levels. In tracking the portfolio 
of projects, metrics are captured to assess the performance of each project. 
Reviews of the project portfolio involve a re-verification of the projects’ 
critical success factors. In addition, shifting business, technology, and mar-
ket conditions can re-arrange priorities. Re-planning may be required, in-
cluding changes in resource allocation and scheduling. Project portfolio 
management is tightly integrated with project management. 

Portfolio Improvement
Portfolio improvement is a process for making necessary adjustments to 
the portfolio, not once but iteratively and formally so that re-balancing 
and analyzing the portfolio become simply the way business is done. This 
process is dynamic, iterative, and ongoing and must be managed artfully 
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depending on the project life cycles as well as organizational issues such as 
budget cycles.

As we’ve shown, project portfolio management is tightly integrated with 
project, program, and operations management. These iterative processes oc-
cur throughout the project life cycle through project and portfolio reviews. 
The role of the project management process within the organizational con-
text of strategy and portfolio alignment is shown in Exhibit 1-2.	

Project Selection: Fit, Utility, and Balance
Organizations focus on three elements in selecting and prioritizing the 
projects that they plan to execute: fit, utility, and balance (Bridges 1999).

Exhibit 1-2. Project and Portfolio Management Integration
Project portfolio management is tightly integrated with project management. These 
iterative processes occur throughout the project management life cycle through 
project and portfolio reviews.
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Fit
The first major step in portfolio selection is to identify project opportuni-
ties and determine whether those opportunities are in line with the orga-
nization’s strategies. This may consist of identifying and initially screening 
projects before more in-depth analysis is conducted. What is the purpose 
of the project? Does it align with your business strategy and goals? Ac-
tions that organizations take to determine fit include:

u	 Making sure that clear strategic direction and business goals have 
been established. In an execution environment, strategic focus be-
comes the foundation for selecting projects.

u	 Developing a process to identify opportunities, keeping it simple 
and easy to use all of the time. Organizations identify a team to 
review the opportunities and assess the fit with their strategic di-
rection and business goals.

u	 Establishing a template for project justification. Project ideas need 
to have substance and content, otherwise it’s difficult to screen the 
projects. The template includes things such as a description of the 
project, the sponsor, the link to strategy and business goals, and a 
high-level description of the project’s costs, benefits, and risks.

u	 Establishing minimum acceptance criteria. There are basic require-
ments that projects must meet before they’re considered for further 
analysis and funding. Such requirements may include the link to 
strategy, business threshold minimums (e.g., return-on-investment 
or cost/benefit ratio minimums), compliance with organizational 
constraints (e.g., existing technology architecture), and completion 
of the project justification template.

Utility
The second major step in portfolio selection is to further define the proj-
ect (if needed) and analyze the details surrounding its utility. The utility of 
a project is typically defined by costs, benefits, and associated risks. Why 
should this project be pursued? What is the usefulness and value of the 
project? Actions that organizations take to determine utility include:
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u	 Establishing common criteria to support decision making. Mul-
tiple projects vie for resources and funding, and somehow a deci-
sion has to be made on which ones to select.

u	 Making sure that accurate data is available to make decisions. In 
addition to establishing criteria, organizations must ensure that 
the data used to value each project is accurate and current.

u	 Measuring each project against the common criteria. Since most 
decisions are based upon multiple factors, organizations weight 
each criterion to establish its relative importance. 

u	 Calculating a score for each project using its value for each cri-
terion and applying the relative weights. The organization then 
ranks the utility of the project opportunities (along with ongoing 
projects in the portfolio) and uses this information to help them 
determine which projects to select and how to prioritize them.

Balance
The third step in portfolio selection is to consider the balance of projects in 
the portfolio. How does the project opportunity relate to the entire portfo-
lio (in terms of cost, value, resource use, etc.) and how can the project mix be 
optimized? Actions that organizations take to determine balance include:

u	 Establishing a process that optimizes the portfolio, not just the in-
dividual projects. Industry approaches for developing portfolios 
range from simple ranking based on individual project financial 
returns to more complex methodologies that take into account 
the inter-relationships between projects. 

u	 Considering all types of projects in building the portfolio – re-
search, new product development, information technology, busi-
ness improvement . . . and so on. Remember that relative compari-
sons are being made, not specific comparisons.

The key to successful project portfolio management is having an ef-
fective portfolio selection process, one that ensures that the organization’s 
projects are aligned with corporate strategies, optimize the use of the or-
ganization’s resources, and deliver maximum value.

SELECTING THE RIGHT PROJECTS
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Why Is PPM Important?
How work is done has changed faster than the way companies are man-
aged, causing a disconnect between the ability to manage projects on the 
project level and the ability to manage them collectively on the enterprise 
level. There are powerful arguments for eliminating this disconnect. 

No one would think of building a house by turning 100 different con-
struction teams loose to build 100 different rooms, with no single blue-
print or agreed-upon vision of the completed structure to go by. Yet this 
is precisely the situation in which many large companies find themselves 
when managing their projects. Companies routinely over-schedule their 
resources (human and otherwise), run redundant projects, and damage 
profitability by investing in off-topic activities that don’t contribute to or-
ganizational value.

Applying effective PPM practices is becoming increasingly important 
to all business entities. Small or large, each organization must select and 
manage its investments wisely to reap the maximum benefits from its in-
vestment decisions. In the IT investment arena, IT executives are finding 
that senior management is demanding a tangible return from their large 
investment in information technology.

Organizations in many other industries are implementing project man-
agement practices to improve their ability to execute projects on time and 
within budget. Just as important as improving project management prac-
tices and organization, however, is the need to execute the right projects. 
Implementing an effective PPM process helps organizations select projects 
that support their business goals, diversify their investment, and maximize 
business performance. (see Exhibit 1-3).

The Project Portfolio Manager
The importance of PPM is underscored by the fact that PMI has estab-
lished an additional practice standard for it, the Standard for Portfolio 
Management, Third Edition. For project managers who move beyond 
managing single projects, this standard helps to define the practice of 
PPM in much the same way that the PMBOK® Guide defines project 
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management. Even if, at this point in your career, becoming a portfolio 
manager is in the future, knowledge of the aspects of this role can play a 
part in your personal development and aspirations. Recent editions of the 
PMBOK® Guide acknowledge this increased pressure on project managers 
to be strategic thinkers with an expanded focus on the business value of 
projects. (PMI 2017).

Here’s how PMI’s portfolio management standard defines the role of 
portfolio manager (PMI 2013):

The portfolio manager may be an individual, a group, or a governing 
body and is responsible for establishing, monitoring, and managing 
all assigned portfolios. Responsibilities include the following:

u	 Establishing and maintaining a framework and methodology

u	 Establishing and maintaining relevant portfolio management 
processes

SELECTING THE RIGHT PROJECTS

BENEFITS OF PROJECT PORTFOLIO MANAGEMENT

Level of PPM Capability: Level 
1

Level 
2

Level 
3

Level 
4

Level 
5

P Project customers are satisfied 3.4 3.4 3.6 4.0 4.4

P Strategic plan better executed 3.2 3.5 3.8 4.3 4.6

P Resources allocated optimally 3.0 2.7 3.2 3.6 4.1

P Poor projects are killed 2.9 2.9 3.2 3.7 3.9

P Projects better aligned to strategy 3.6 3.8 4.2 4.4 4.3

P Working on the right projects 3.3 3.3 3.6 4.1 4.1

P Project redundancies eliminated 3.1 3.3 3.6 3.7 4.1

P Cost savings increased 3.1 3.3 3.6 4.0 4.1

P Risk is balanced across projects 2.7 2.7 3.0 3.8 4.3

P Profits increased 2.8 3.0 3.3 3.9 3.8

P Gaps in portfolio are managed 2.9 3.0 3.3 3.9 3.8

Exhibit 1-3. PPM Capability Yields Benefits to the Organization
Project management professionals were asked to rate the project portfolio 
capability of their organization on a scale from one (immature) to five (best in class) 
and indicate their level of agreement on the benefits of PPM to the organization, on 
a scale from one (strongly disagree) to five (strongly agree). Clearly, organizations 
with higher PPM capability see greater benefits.
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u	 Guiding the selection, prioritization, balancing, and termination 
of portfolio components to ensure alignment with strategic goals 
and organizational priorities

u	 Establishing and maintaining appropriate infrastructure and sys-
tems to support processes

u	 Continuously reviewing, reallocating, reprioritizing, and opti-
mizing the portfolio

u	 Providing stakeholders with risk assessments

u	 Measuring and monitoring the value of the portfolio to the orga-
nization

u	 Meeting legal and regulatory requirements

u	 Participating in program and project reviews to reflect senior-
level support, leadership, and involvement in key decisions

Practitioners who are interested in growing into the portfolio man-
ager role should familiarize themselves with the publications cited in this 
chapter and in the suggested readings at the end of this book.

Project Portfolio Management Tools 
There are many software applications for project portfolio management. 
Each year software developers improve the functionality of the tools to 
help portfolio managers organize their projects and programs, formulate 
their portfolio options, and analyze alternative scenarios. Pivot tables, 
bubble charts, resource allocation algorithms, and risk/reward diagrams 
offer portfolio managers a plethora of options and analytical capabilities. 

Analytic software is still used successfully for prioritizing projects 
based on appropriate strategic criteria. Additionally, a number of software 
vendors provide tools that help in financial analysis and return-on-invest-
ment calculations. Today’s tools are becoming extremely valuable in track-
ing and analyzing a portfolio, especially since disciplined project manage-
ment provides a basis for collecting the information and data needed to 
plan and track the portfolio. However, it’s important to remember that 
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PPM is a process that’s set in motion by ideas (strategies) and based on de-
cision making (What is most important now? In the future?), and it can’t 
be done by simply implementing a tool. Indeed, even organizations with 
high capability and a high return on their PPM process investment are 
likely to use simple spreadsheets to carry out the nuts and bolts of tracking 
aspects of PPM (PM Solutions Research 2013).

While efficient project execution is an essential factor in a busi-
ness’s success, in today’s competitive environment successful project ex-
ecution by itself is not enough. Organizational strategies and priorities 
are linked and have relationships between portfolios and programs and 
between programs and individual projects. Organizational planning im-
pacts project prioritization based on risk, funding, and the organization’s 
strategic plan. Sustainable competitive advantage won’t come from only 
working efficiently on projects. Project portfolio management provides a 
consistent way to select the right projects, to ensure that projects and pro-
grams are reviewed to prioritize resource allocation, and to make sure that 
the portfolio is aligned to the organizational strategies.

SELECTING THE RIGHT PROJECTS
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What is Project Initiation? 

Initiation simply means starting from the beginning with the tools 
that you need. Imagine a contractor arriving at a customer’s lot to start 
building a custom home – with no blueprints, no signed contract, no 

site survey, and no knowledge of whether the client wants a one- or two-
story house. Ludicrous? Obviously. Yet many projects are started with no 
charter, no clear goal, no boundaries defined, no idea of who the stake-
holders are, and few solid client requirements. Initiation simply means 
having all the information you need to start the project off in the right 
direction.

The Project Charter 
Creating a project charter is the first step in the right approach to manag-
ing a project. It formally announces that a project or phase has begun. It 
also serves to document the initial requirements that, if met, will satisfy 
the stakeholders’ needs and expectations. The project charter, issued by 
a project sponsor, project management office, or portfolio steering com-
mittee, gives the project manager authority to apply resources to project 

CHAPTER TWO

Initiating the Project 
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activities. In the absence of a formal project selection process, the project 
manager may develop the project charter and give it to the sponsor for 
signature and transmission. Without this authority, the project manager 
may have difficulty in obtaining human resources or even funding. The 
important point to understand about chartering is that it links the project 
to the ongoing work of the organization. (See Exhibit 2-1 for a list of project 
charter elements with definitions and instructions on what information is 
needed to create the charter.)

There’s no set format for a charter; it may be a formal document, a 
contract, or even an email. Inputs to the charter (information needed to 
help you create the charter) may include such items as: 

u	 The business case for undertaking the project, including a descrip-
tion of expected outcomes.

u	 The benefits management plan that defines the processes to create 
and sustain the project benefits.

u	 Current enterprise environmental factors, such as the structure 
and culture of the organization, market conditions, and existing 
resources.

u	 Existing organizational process assets, such as formal and infor-
mal plans, processes, policies, and procedures currently used by 
the organization.

u	 Agreements to define initial project intentions. Agreements may 
be in the form of contracts, memorandums of understanding 
(MOUs), and other documents. Agreements may be written or 
verbal.

The information gathered from these items, aided by expert judgment 
in assessing the inputs, will help the project manager begin documenting 
the business objectives and customer needs that the project is intended to 
satisfy and how the product, service, or result delivered will satisfy those 
needs. This project charter will also list the stakeholders involved in the 
project, outline constraints that might limit the project team’s options, 
and provide a detailed description of the scope of the project.
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SUGGESTED ELEMENTS OF A PROJECT CHARTER (NOT INCLUSIVE)

Elements Definitions and Instructions

Project name Enter a brief name to describe the project.

Project sponsor This generally is the executive of the business area for 
which the project is being undertaken. This person 
is responsible for budgeting the funds to undertake 
the project and has final authority to approve project 
completion.

Project manager – 
responsibility and 
authority level

This is the person responsible for planning and 
managing the project.

Key stakeholder list Identify the major stakeholders who will have the 
biggest impact, interest, etc. on the project.

Business background Give an overview of the business reasons for the project.

Project purpose Using business terminology, give a general description 
of the project scope (provide details in the following 
sections). Indicate both what is within the anticipated 
scope and what is outside the scope. Consider these 
topics:
• Systems
• Infrastructure
• Communications
• Business locations

Project exit criteria The conditions to be met in order to close, or cancel, the 
project or phase.

Project approval 
requirements

Description of project success, who makes the decision 
on project success, and who signs off.

High-level 
requirements 
(deliverables)

List the specific, expected project deliverables and how 
these will meet the objectives. The deliverables should 
be as tangible as possible.

Summary milestone 
schedule

Major time frames.

Overall project risk Uncertainty on the project as a whole.

Exhibit 2-1. Elements of a Project Charter

INITIATING THE PROJECT



28

PROJECT MANAGEMENT ESSENTIALS

Project Management Methodology: 
Processes and Phases 

Once the organization selects a project and the charter is issued, the proj-
ect manager’s primary job begins. Most project managers realize that 
there’s more than one way to manage a project. The project management 
processes are a logical grouping of tools, techniques, and approaches with 
well-defined interfaces. However, in practice these groups overlap and in-
teract in many ways that that will vary from project to project. The appli-
cation of these processes is iterative throughout the life of the project, as 
well as through each phase. The project manager, together with the team, 
is responsible for determining how the processes will be applied: 

u	 The initiating process defines and authorizes the new project or 
new project phase. 

u	 The planning process defines and refines objectives and plans the 
course of action required to attain the objectives and scope that 
the project was undertaken to address. 

u	 The executing process integrates people and other resources to 
carry out the project management plan for the project. 

u	 The monitoring and controlling process regularly measures and 
monitors progress to identify variances from the project manage-
ment plan so that corrective action can be taken when necessary 
to meet project objectives. 

u	 The closing process formalizes acceptance of the product, service, 
or result and brings the project or a project phase to an orderly 
end. 

Think about which of these processes are applied in your organization. 
In practice, if any of the process steps are not applied, it’s a warning flag 
that the project may be entering troubled waters. Often students of project 
management ask, “I work on such small projects – do I really have to go 
through all these steps?” The response is a resounding “Yes!” The difference 
in the process steps between a large and small project is not whether the 
steps need to be followed, but how much time is spent on each step. For 
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example, if you’re painting a room in your house, you can jot down your 
entire plan on the back of an envelope. But it’s still important to identify 
the deliverables – the amount of paint you’ll need based on square footage, 
masking tape, brushes, rollers, etc. You estimate cost, resources, time, etc. 
– it just doesn’t take as long to plan for a small project as it would for a large 
one. The size and type of project determine how much time you’ll need to 
spend and how much detail you’ll need to provide for each process step. 

Very different from the Process Groups are project phases, but the two 
terms are often, erroneously, used interchangeably. Project phases are time 
bound, with a clearly defined start and finish, and they end in a deliverable. 
For example, if a project has a Requirements Definition Phase, the deliver-
able would be the requirements document. If there is an Execution Phase, 
the deliverable would be the product. There are no recommended phases, 
and what they are may be particular to the project or the organization.

Project Information
As if the project manager doesn’t have enough to do, it’s also important 
that he or she keep in mind that project information and data must be 
continually collected, analyzed, and distributed. Before a communication 
plan can be put in place it’s important to understand the difference be-
tween data and information. Not understanding this difference is often 
the basis of the miscommunication that so often plagues project manag-
ers. The guidelines are as follows:

u	 Work performance data include raw observations and measure-
ments that are collected during the project. For example, the 
change management system tracks the number of change re-
quests, and an earned value system can track the percentage of 
work that has been completed. 

u	 Work performance information is raw data showing exactly where 
you are in the project’s status. Many project managers refer to it 
as the as-of-now status. It’s how much time has elapsed, how much 
money has been spent, or how many resource hours you’ve used 
compared to what you had planned.

INITIATING THE PROJECT
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u	 Work performance reports are simply the way you distribute the 
project information. Examples of work performance reports in-
clude status reports, presentations, and emails.

One way to think about it is to say that work performance data in-
volves gathering the information, work performance information analyzes 
that data and puts it into some kind of context, usually planned versus 
actual, and work performance reports present it to stakeholders in a way 
that they can understand it. 

Engaging the Stakeholder 
“What are some of your biggest project management challenges on the 
job?” When this question is posed to students of project management, 
inevitably one response will be “managing stakeholders.” Whenever I hear 
this, I follow up with another question – “How do you define a successful 
project?” After a few puzzled looks at the apparent quick change of sub-
ject, students will reply with the standard “bringing in the project on time, 
within budget, meeting all the requirements” answer. Finally someone will 
respond with, “The project is successful when the customer is satisfied.” 
That’s the answer I’m looking for. 

Isn’t it amazing that many times, particularly on larger projects, team 
members don’t know who their customer is? How can the customer be 
satisfied if team members don’t know who they’re trying to satisfy? At 
a bare minimum, team members, as well as the project manager, need to 
know who the client and sponsor are. The roles and responsibilities of 
these two key stakeholders will be discussed at greater length a little later 
in this chapter. 

How does PMI’s standards document define a stakeholder? Accord-
ing to the PMBOK® Guide, a stakeholder is an “individual, group, or or-
ganization that may affect, be affected by, or perceive itself to be affected 
by a decision, activity, or outcome of a project.” That can cover a pretty 
wide range of people. Senior managers, vendors, contractors and subcon-
tractors, partners, creditors, colleagues, and the general public are just a 
few of the many stakeholders frequently identified. The project manager 



31

acts as a traffic cop in the middle of the communication intersection, try-
ing to make sure that information is flowing smoothly in all lanes of com-
munication traffic. As children, many of us played a party game called 
telephone. One child would whisper a phrase into the ear of the next 
child, who in turn would whisper the phrase to the next child, and so 
on until the last child in line would stand up and reveal her understand-
ing of the phrase. It was hilarious when the phrase didn’t bear even the 
slightest resemblance to the original – but it isn’t so funny in the project 
management environment when communication between stakeholders 
gets confused. 

Exhibit 2-2 shows you the steps that you need to go through to engage 
your stakeholders.

Identifying Stakeholders
Identifying and engaging stakeholders can be one of the most difficult 
tasks the project manager has to perform. The first step in the process 
is to figure out who all the stakeholders are, which can be a challenge in 
itself. To take the first step you need to conduct a stakeholder analysis. 
Stakeholder analysis is a systematic gathering of information to determine 
whose interests should be taken into account throughout the project. A 
stakeholder analysis generally follows three steps: 

1.	 Identify your stakeholders by brainstorming or other data-
gathering techniques. Think of all the people who are affected 
by your work, have influence or power over it, or have an interest 
in its successful or unsuccessful conclusion. The brainstorming 
can be done with the project team, customer, sponsors, or others.

Exhibit 2-2. Stakeholder Management Process

Identify 
Stakeholders

Plan 
Stakeholder 
Engagement

Manage 
Stakeholder 
Engagement

Monitor 
Stakeholder 
Engagement
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2.	 Prioritize and categorize your stakeholders using the influ-
ence/impact balancing matrix (see Exhibit 2-3). You may now 
have a long list of people and organizations that are affected by 
your work. Some of these may have the power to either block or 
advance the project’s progress. Some may be interested in what you 
are doing, others may not care. The most important aspect of the 
stakeholder analysis is that it must be objective and fact-based, not 
based on preconceived judgments or assumptions. The expecta-
tions of customers, sponsors, and other key stakeholders need to 
be determined early in the project. Many project managers make 
the serious mistake of assuming that they know and understand 
the stakeholders’ expectations when in fact they don’t. Moreover, 
as the project progresses stakeholder expectations may change. 

3.	 Perform a stakeholder assessment. This will allow you to strat-
egize on how to influence your stakeholders in order to enhance 
their support and mitigate potential negative impacts. 

The detailed information that you gather on the stakeholders should 
become part of a stakeholder register. This document might include infor-
mation such as: 

u	 Identification information: What position do the stakehold-
ers hold in the organization? Where are they physically located? 
How can we contact them if we need to? What stakeholder role 
do they play? 

u	 Assessment information: What are stakeholders’ expectations 
for being engaged in the project? What are their communication 
needs? 

u	 Stakeholder classification: Are they an internal or external 
stakeholder? How supportive are they of the project (leading, 
supportive, resistant, unaware, etc.)?

It’s important to keep in mind that the stakeholders and their roles 
may change throughout the project; therefore the stakeholder register 
should be reviewed and updated routinely.

There are several types of stakeholders who need to be identified:
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Key stakeholders

Key stakeholders (found on the upper right corner of the influence/impact 
balancing matrix) include the project manager, the customer/user, the team 
members, and the sponsor. They could also include members of the proj-
ect management office, functional managers, and other influencers who 
are not directly related to the project but who, because of their position in 
the organization, may have an influence on the project. For example, on a 
manufacturing project the vice-president of marketing may have a voice in 
how the project should be approached and the priority it would have in the 
organization. The two most important key stakeholders, however, are the 
sponsor and the customer (Verzuh 2005): 

u	 Sponsors. The sponsor’s role is to help make the project, the proj-
ect manager, and the project team successful. As a senior execu-
tive with formal authority who holds financial responsibility for 
the project, but who is independent of it, the sponsor uses his or 
her position and authority within the organization to act as a liai-
son between the project and the organization’s decision-making 

Exhibit 2-3. Influence/Impact Balancing Matrix 
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process. The sponsor uses formal authority and power on behalf 
of the project to provide advice or influence project priority. The 
sponsor’s responsibilities may include issuing the project charter, 
reviewing the preliminary and final scope plans, reviewing and ap-
proving the project plan, ensuring that the right resources are avail-
able for the project, reviewing the priority of the project in relation 
to other projects within the organization, and generally helping 
the project manager to overcome organizational obstacles.

u	 Customers. The customer should get the first and last word on 
product description, budgeting, and acceptance criteria, since the 
customer pays the bills. Surprisingly, identifying the customer can 
often be difficult. In that case the project manager may need to 
look at some guidelines for dealing with various customer groups. 
First, the project manager must distinguish between the people 
with final authority over product requirements, those who must 
be consulted as the requirements are developed, and those who 
simply need to be informed what the requirements are. In indus-
tries whose products have many customers (software, pharma-
ceuticals, retail, etc.), the project manager must ascertain which 
departments should be included as stakeholders; for example, the 
project manager may choose the marketing department to repre-
sent the customer. Often in the public sector, such as in the De-
partment of Transportation where the customers are all the peo-
ple who use the highways, obviously not everyone can be listed as 
a customer. The best that can be done is to publish requirements, 
elicit public comments, follow the rules, and hope it all works!

Internal Stakeholders
Because these stakeholders are usually internal to the project organization, 
they are generally considered to be supportive of the project as well as the 
team. In practice, however, if the project manager doesn’t have authority 
over team members or the project itself, this may not be a correct assump-
tion. Examples of internal stakeholders include functional managers, proj-
ect team members, and sponsors. 
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External stakeholders

Because these stakeholders are usually external to the project organiza-
tion, they may not be supportive since they’re not subject to the authority 
of the project manager. Again, in practice this may or may not be true. 
Project managers often find external stakeholders such as contractors and 
vendors to be much more supportive than internal resources.

Allies

Allies are stakeholders who are supportive of the project manager and the 
project team. No matter what goes wrong, allies will offer encouragement 
and any support that’s required. They are stabilizers on the project and can 
be invaluable resources for the project team. 

Opponents

Opponents offer roadblocks to the project manager as well as to the proj-
ect team. It’s never easy managing opponents, but with some foresight 
and planning it can be done. For example, several years ago I was offered 
the position of project manager on a project that had been around for 
ages. As a matter of fact, it was the laughingstock of the company, and 
people were always trying to get off the project. No one could even re-
member what the project goal was. Senior managers persuaded me to 
take on the project, convincing me that I could bring it to closure. Al-
though I was given much-needed authority, these managers made it clear 
to me that the project team wouldn’t change. They did agree, however, 
that since I didn’t have the necessary technical expertise, a technical proj-
ect lead would be added to the team so that I could focus on the project 
management side. I was delighted until I learned that my project lead was 
the former project manager. Clearly he had no interest in my success, and, 
even worse, the team was divided. Some of the team members were loyal 
to the former project manager, while others wanted me to succeed. 

During our first team meeting the former project manager argued 
every point, no matter what I said. I felt drained after that meeting and 
knew that I had to get control of the situation quickly. I jotted down ev-
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erything that the project manager had said and done in the meeting and 
saw something positive coming from my notes – there was a pattern to his 
behavior! Patterns are predictable, and therefore I could put together a 
plan to counter his sniping ways. The next meeting was important because 
three major decisions had to be made during the meeting. I put my plan 
into action by announcing to the team that these decisions had to be made 
in the meeting. I then broke them into two groups, with the former proj-
ect manager leading the cons and another team member leading the pros. 
Then I reversed the process and had the former project manager leading 
the pros. By surprising him (he didn’t anticipate that I would divide the 
team into two groups) I broke his pattern of behavior and didn’t allow 
him to control the conversation. And as the leader of the pros group, he 
couldn’t be negative.

Ambivalents

Ambivalent stakeholders sit on the fence. When things are going well, 
they’re allies. When things are going poorly, they’re opponents. The trick 
is to use them to your advantage when they’re allies and plan for their be-
havior when you think they’ll be opponents.

It’s important that the project manager realize that all stakeholders are 
tuned in to one radio station – WIIFM (what’s in it for me). The project 
manager, with the assistance of the team, ensures that the requirements 
and expectations of the stakeholders are identified and managed. Through 
the use of stakeholder management tools and discussions with the stake-
holders, the project team will be better able to understand and manage 
those expectations. 

The project manager should also identify stakeholder goals, particu-
larly those of the key stakeholders. The project manager should do this 
analysis without the aid of the project team, although a trusted team 
member may offer helpful information. (In most situations a project man-
ager would not want team members to know that a stakeholder was an 
opponent of the project or even ambivalent.) Analysis of stakeholder goals 
will help reveal the stakeholders as allies, opponents, or ambivalents.
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Planning Stakeholder Engagement
The next step in the stakeholder management process is to put a plan in 
place. In order to effectively plan communication and interaction, the cur-
rent engagement level of all stakeholders should to be compared to the en-
gagement level that’s needed. The engagement level of stakeholders varies 
from being unaware of the project and potential impacts, to stakeholders 
who are both aware of the project and potential impacts and actively en-
gaged in ensuring that the project is a success. In between these extremes, 
as in any bell curve, the majority of stakeholders may be:

u	 Resistant – aware of the project and potential impacts and resis-
tant to change

u	 Neutral – aware of the project yet neither supportive nor resistant

u	 Supportive – aware of the project and potential impacts and ame-
nable to change (PMI 2013)

Very often an assumption is made that each of the key stakeholders 
knows exactly what his or her role is. That’s often an incorrect assumption. 
The current level of engagement of the stakeholders is documented using a 
stakeholders engagement assessment matrix (see Exhibit 2-4). The project 
team should contribute to determine the desired engagement level.

The result of stakeholder planning is the stakeholder management 
plan, which identifies the management strategies required to effectively 
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Exhibit 2-4. Stakeholders Engagement Assessment Matrix
The letter C represents how well the stakeholder is currently engaged and the letter D 
represents the desired level of stakeholder engagement.

STAKEHOLDERS ENGAGEMENT ASSESSMENT MATRIX
Stakeholder Unaware Resistent Neutral Supportive Leading

Sponsor C D

Project manager D C  D

Team member 1 C  D

Team member 2 C  D

PMO director C D

VP marketing C D

VP finance C D
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engage stakeholders. It can be formal or informal, detailed or high level, 
based on the needs of the project. The stakeholder engagement plan may 
include the following:

u	 The desired and current engagement levels of key stakeholders 

u	 The scope and impact of change to stakeholders

u	 Identified interrelationships and potential overlap between stake-
holders 

u	 Stakeholder communication requirements

u	 Reason for distribution of information

u	 A communication plan that defines when, how frequently, and 
how communication will take place for stakeholders

Manage the Stakeholder Engagement
As the project begins to move forward, the project manager will have to 
manage the stakeholders by communicating and working with them to 
meet their expectations, address issues, and get them engaged with the 
right activities at the right time. The key benefit of effectively managing 
the stakeholder engagement is that the project manager can increase sup-
port and minimize resistance from stakeholders to increase the chance of 
a successful project. 

Successful stakeholder management and engagement require good 
monitoring of the relationship. That monitoring is known as controlling 
the stakeholder engagement. The key benefit of being able to control the 
stakeholder engagement is that it can increase the efficiency and effective-
ness of the engagement activities as the project evolves and its environ-
ment changes. That control requires continually adjusting strategies and 
plans for engaging the stakeholders.

Project Repository 
This document is primarily intended to help project managers focus on col-
lecting the right kinds of data to make the most well-informed decisions for 
the project. The project repository has several aliases. It may be called the 
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project workbook, the project file, the intellectual database, or something 
else. More important than the name, though, is that the document serves its 
purpose – a single source of information used to house all key information 
about the project. Either electronic or paper-based, the project repository: 

u	 Serves as a central repository – data and information are not 
scattered throughout the organization, maintained by different 
people in different places 

u	 Contains all the plans – all the information pertaining to the 
project 

u	 Helps track changes to baseline plans – because all information 
is located here, it provides a way to monitor project progress and 
changes 

u	 Serves as a communication source because it’s easy to see changes 
and progress 

u	 Aids in internal project audits and reviews

The project repository is a living document that should rely on a doc-
ument control system so that changes can be tracked and the latest ver-
sion used. Typically one person, who may or may not be a team member, 
should be in charge of the project repository, and access to the repository 
should be tracked. It should have each plan in a separate section for quick 
and easy access. The plans themselves should guide the project manager in 
collecting the right data. For each plan there should be a complementary 
section to store status reports. 

Exhibit 2-5 shows a representative list of the contents of a project re-
pository.

Don’t build a bigger project repository than you need. The point is 
not to create a paper-consuming machine but to effect an efficient project 
management process (Ambler 2017). 

Kickoff Meetings 
Two of the most important project meetings you’ll participate in are 
the kickoff meetings. These meetings are held soon after the contract is 
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awarded or a decision is made to initiate the project. There should be at 
least two types of kickoff meetings: the organizational kickoff meeting 
and the team kickoff meeting. Both are designed to get the project moving 
in the right direction and to begin establishing rapport among the team 
members and other stakeholders. These meetings don’t have to be formal. 
Although the ideal situation is to have attendees in one place, the meet-
ings may be held via conference calls or other virtual methods.

Organizational Kickoff Meeting
The organizational kickoff meeting should be attended by all key stake-
holders, because this is when the initial review of the project scope and 
activities will take place. Its purpose is to allow all key stakeholders to be-
come acquainted with the project as well as with each other. At a mini-
mum the activities of an organizational kickoff meeting are as follows: 

u	 Distribute the project charter. Remember that the project char-
ter has been issued by the project sponsor, and it’s at the kickoff 

DOCUMENTS FOUND IN A PROJECT REPOSITORY

P  Scope statement P  Resource plan

P  Statement of Work (SOW) P  Communication plan

P  WBS P  Risk management plan

P  WBS Dictionary P  Roles and responsibilities

P  Schedule P  Requirements documents

P  Assumptions list P  Budget

P  Organization chart P  Quality plan

P  Change control plan P  Design documents

P  Procurement plan P  Standards and procedures

P  Status reports P  Lessons learned

P  Meeting information P  Action logs

P  Risk logs P  Issue logs

P  Change requests P  Closeout reports

Exhibit 2-5. Project Repository Documents
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meeting where the charter should be reviewed by team members 
and other key stakeholders. 

u	 Introduce the team members. This is particularly important if 
team members and other stakeholders don’t know each other or 
are involved in virtual teams. This should be done in an informal, 
fun way. 

u	 Distribute a team/stakeholder roster. Include contact informa-
tion for all team members and key stakeholders. 

Team Kickoff Meeting
The team kickoff meeting allows all the team members to get acquainted. 
It should include the following activities: 

u	 Introduce all team members. Again, this should be done in an in-
formal, fun way. In this day of virtual teams, the meeting could be 
held via conference call. 

u	 Establish roles and responsibilities. It’s important to understand 
the difference between the two. Role defines who does what; re-
sponsibility defines who decides what. Team members need to un-
derstand what parts they will play as members of the team. 

u	 Begin establishing the team charter. The team charter has noth-
ing to do with the purpose of the project but determines how the 
team will operate – the rules of membership. It’s vital in order to 
help minimize conflict and support record keeping and decision 
making within the team environment. 

u	 Establish the team organizational chart. This provides a graphical 
representation of reporting relationships within the team. 

u	 Begin establishing the project repository. This can begin with a 
review of the project charter and its inclusion as the first docu-
ment in the repository. 

Sample meeting agendas are shown in Exhibit 2-6.

INITIATING THE PROJECT
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Team Charter
Can you relate to this scenario? The team meeting has just begun, and two 
team members begin to argue a point. The argument goes on and on with 
no end in sight. Team members are bored and restless, and the project 
manager can’t seem to get control. But if a time limit for discussions had 
been included in the team charter, then after the prescribed time of, say, 
three to five minutes, the discussion would have been halted and post-
poned to a later date.

One of the key project documents, often overlooked, is the team char-
ter. The concept of a team charter should be introduced during the team 
kickoff meeting, and development should begin in that meeting or shortly 
after it. The team develops the charter to establish guidelines for how they 
will operate as a team. At a bare minimum the charter should consist of 
the following:

u	 Administrative guidelines: These have to do with how the proj-
ect manager and the team handle day-to-day issues such as time-
keeping, data collection, data management, communication, and 
anything else involving the administration of the project.

u	 Ground rules: These address the basic environment of the team. 
What are the expectations for interacting with other team mem-
bers? Possibilities include: all team members will attend meet-
ings or send a representative; no interrupting while another team 
member is talking.

u	 Decision guidelines: These keep the team from getting stuck. 
They should include time limits on discussions and when deci-
sions will be made by the project manager or by the team.

u	 Meeting guidelines: These address how the team will conduct 
meetings. The guidelines will include things such as meeting 
times and locations, when agendas will be distributed, and who 
will keep meeting minutes. 

Team charters are usually developed during the forming stage of team 
development and are primarily used during the storming stage. See chap-
ter 6 for information on the five stages of team development.
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SAMPLE ORGANIZATIONAL KICKOFF MEETING AGENDA 
•	 Welcome — project manager (5 min.) 

•	 Introductions — project manager (10 min.) 

	 -	 Project manager

	 -	 Key stakeholders

	 -	 Core team members

•	 Distribution of project charter — project manager (20 min.)

	 -	 Review of project background and purpose including executive 
perspective

	 -	 Review of project objectives/deliverables

	 -	 Review of scope and schedule

	 -	 Review of constraints and assumptions

•	 Roles & responsibilities — project manager (10 min.)

•	 Distribution of team/stakeholder roster (includes contact 
information) — project manager (10 min.)

•	 Questions/summary/closing — project manager (10 min.)

SAMPLE TEAM KICKOFF MEETING AGENDA
•	 Welcome — project manager (5 min.) 

•	 Introductions/ice breaker — project manager (20 min.) 

	 -	 Project manager

	 -	 Sponsor

	 -	 Core team members

•	 Sponsor statement — sponsor (10 min.)

•	 Distribution of project charter — project manager (20 min.)

	 -	 Review of project background and purpose

	 -	 Review of project objectives/deliverables

	 -	 Review of scope and schedule

	 -	 Review of constraints and assumptions

•	 Assignment of team roles and responsibilities/team organization 
chart — project manager (15 min.)

•	 Description of team charter/ground rules — project manager (15 min.)

•	 Description of project repository content — project manager (10 min.)

•	 Distribution of team/stakeholder roster (includes contact 
information) — project manager (10 min.)

•	 Questions/next steps/closing — project manager (10 min.)

Exhibit 2-6. Kickoff Meeting Agendas (times may vary)

INITIATING THE PROJECT
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Now that the project initiation groundwork is in place, let’s move on 
to the nitty-gritty of project management: planning.
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As the saying goes, “Customers don’t always know what they 
want, but they know what they don’t want when they see it.” This 
saying is appropriate to project planning since one obstacle that 

project managers face is the difficulty of gathering requirements and do-
ing the planning up front. Customers often smile indulgently at the team 
and say, “That planning stuff is okay, but let’s just get started on the proj-
ect.” The consequences of this approach are increased time, more money, 
decreased quality, lower team morale, and numerous other difficulties. To 
fail to plan is to plan to fail, so project managers must work with custom-
ers to get them on board for all the steps of sound planning. 

Although most project managers will declare loudly that one of the 
keys to project success is to make sure that the scope is clearly defined, 
most of them will barely whisper that how it’s done is important as well. 
Enter the scope management plan, which is a part of the project manage-
ment plan. The key word to keep in mind when thinking of the scope 
management plan is “process.” Components of the scope management 
plan include processes for preparing a detailed scope statement, develop-
ing and maintaining the work breakdown structure (WBS), obtaining ap-
proval for deliverables, and determining how change requests relating to 

CHAPTER THREE

Planning to Succeed 
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scope will be linked to the change control process. It’s appropriate here to 
mention that PMI has traditionally emphasized what is called the predic-
tive approach. In the latest PMBOK® Guide there is recognition that the 
adaptive/agile approach is realistic for many projects.

Defining Scope
The PMBOK® Guide glossary clearly differentiates between project scope 
and product scope. Project scope is defined as “the work performed to de-
liver a product, service, or result with the specified features and functions.” 
Product scope is defined as “the features and functions that characterize a 
product, service, or result.” To clarify what this means let’s look at Exhibit 
3.1. 

The column on the left contains a selection of project management 
items that need to be completed on the project. The column on the right 
contains a selection of technical items that need to be completed on the 
product. Project scope addresses those items on the left side of the table, 
and product scope addresses those on the right side. Attention is often 
focused on the right side because that’s the reason that you are doing the 
project. However, it’s very difficult to complete the items on the right 
without doing at least some of the items on the left. Years ago, when proj-
ects were functional in nature (an engineer leading an engineering project 
using engineering resources to produce an engineering product), it wasn’t 

PROJECT SCOPE PRODUCT SCOPE

Measured against the plan Measured against specifications

 P  Scope definition  P  Drawings

 P  Schedule  P  Software programs

 P  Budget  P  Requirements

 P  Resource allocation  P  Product description

 P  Risk management  P  How it will be used

 P  Issues management  P  Cost to own and operate

Exhibit 3.1. Project or Product? A Comparison of Deliverables
Product scope refers to the features and functions of the final output. Project scope 
refers to the work that needs to be done to accomplish the final output.
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bad to have a technical project manager. But in today’s complex product 
environment, project managers often become technical generalists and 
project experts (leaders). When this is the case, they rely on the project 
team members to support them with technical issues. Of course the proj-
ect manager needs to be aware of some of the technical requirements and, 
even on smaller projects, may choose to have a technical lead on the proj-
ect. When projects start to fall behind schedule or run over budget, the 
focus shifts to the right side when, in fact, the focus should be concen-
trated on the left side. A non-technical project manager with good general 
management skills will keep the focus where it’s most needed rather than 
getting bogged down in the technical details. 

The Project Scope Statement 
During the initiation process the sponsor or another executive has defined, 
at a very high level, the project in the project charter. During planning 
much more information is available, and the team then further defines 
the project’s deliverables as well as the work that’s required to create those 
deliverables. This information becomes the project scope statement. The 
project scope statement is a living document that often determines how 
well the project management team can control the overall project scope. 
In other words, referring back to Exhibit 3.1, the scope statement entails 
both sides of the table. The scope statement is defined in the PMBOK® 
Guide and includes the following: 

u	 The product scope description progressively elaborates the charac-
teristics of the product, service, or result that the project was un-
dertaken to create. It will typically contain less detail in the earlier 
project phases than in the later phases. The information for the 
product scope description is derived from the project charter and 
from any requirements documentation. 

u	 Deliverables include the outputs and tangible results of the prod-
uct or service as well as other items such as reports or documen-
tation. Depending on the project, these deliverables can be de-
scribed in detail or at a higher level.

PLANNING TO SUCCEED
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u	 The acceptance criteria define the process and criteria that will be 
used to determine if the end product is acceptable. 

u	 Project exclusions identify what is to be excluded from the proj-
ect. Often project managers will say, “Why? If it isn’t included in 
the project deliverables, then it isn’t a part of the project!” Un-
fortunately, customers and other stakeholders often have different 
interpretations of what the project deliverables include. Stating 
specifically what’s excluded from the project will help to manage 
stakeholder expectations and prevent problems down the road. 

u	 Other elements may also be included in the scope statement. 
Other possible inclusions could be:

u	 Constraints list what will limit the team’s options. Constraints 
are the “thou shalts” on the project such as “Thou shalt start the 
project on June 1” or “Thou shalt complete this project within 
this budget.” Usually, a number such as a date or a cost should be 
listed as a constraint. 

u	 Assumptions list the items that the team considers to be real, true, 
and certain. Assumptions allow the team to move forward. For 
example, an assumption may be that the team will have an ade-
quate amount of resources to do the project or that funding will be 
available as needed. It’s critical to understand that if assumptions 
are made, and they probably should be, then it’s key to frequently 
validate those assumptions. If assumptions allow you to move for-
ward on the project, keep in mind that you don’t want to go too 
far down the “project road” without checking road signs along the 
way to make sure that you’re still on the right road. Going too far 
without this validation may well lead to re-work, increased cost, 
falling behind on the schedule, and decreased quality.

u	 High-level risks can also be important particularly in develop-
ment-type projects. High level risks are often identified as part 
of the project charter, but those risks are from the viewpoint of 
the key stakeholders. In the scope statement the risks are from the 
standpoint of the team. Just as in the project charter it is important 
not to do any type of analysis on the risks but simply to list them.
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Developing the Project Management Plan 
and Project Documents

The project management plan is a living document that includes every-
thing that’s needed to define, integrate, and coordinate all the plans in 
one place. It defines how the project will be managed, monitored, and 
controlled. The size and complexity of the project will determine how 
extensive the project management plan needs to be. Just a few examples 
of the subsidiary plans that are included in the project management plan 
are the project scope management plan, schedule management plan, cost 
management plan, risk management plan, and communications plan. The 
project management plan is maintained in the project repository. It’s im-
portant to differentiate the project management plan from the project 
documents. The project management plan consists of all of the subsidiary 
plans, but the project documents are change logs, lessons learned register, 
project calendars, etc. Both reside in the project repository, usually part of 
the project management information system (PMIS).

The Triple Constraint and Project Planning 
Exhibit 3.2 illustrates the balancing act that’s at the heart of project plan-
ning: the triple constraint. The equilateral triangle has three equal sides 
of schedule, cost, and scope. In the center of the triangle is quality, implying 
that quality has an impact on, and is impacted by, all three elements of the 
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p
SCHEDULE

SCOPE COST

Quality

Exhibit 3-2. The Triple Constraint
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triple constraint. Although the triple constraint is no longer in the PM-
BOK® Guide, it still remains the basis of project management. The bottom 
line is that if you make a change to one side of the triangle you need to 
evaluate the impact on the other two sides of the triangle. 

Picture a three-legged stool. One day you notice that it seems crooked. 
Wanting to even it out, you shave off a little from one or two of the legs, 
but then it’s even more crooked. You continually shave a little off the legs, 
trying to make it even. Now imagine that an egg is on the seat. The egg 
represents quality. As you shave off the legs, sometimes the egg rolls to 
one side, then to another. If you don’t get the stool even, the egg falls off. 
That’s exactly what happens on projects. If the project is too far off the 
plan, quality may be sacrificed. Saving money by not hiring resources may 
mean that the schedule goes long; adding resources to speed things up 
bloats the budget. Out of the imperatives “better, faster, cheaper,” it’s re-
ally only possible to choose two. Prudent management usually consists of 
balancing schedule, cost, and scope. 

The Priority Matrix 
The priority matrix is a tool that project managers can use to determine 
what their customer’s top priority is: cost, schedule, or scope (see Exhibit 
3.3). You can add other items such as quality or security, but it’s best not to 
consider more than five items. The trick to using this tool is to ask the right 
questions. For example, if you ask the customer “What’s the highest prior-
ity among these three items?” the customer is probably going to answer, 

CUSTOMER PRIORITY MATRIX

Higher
Priority

Lower
Priority

Why?
(Impact on quality, 

business value, other)

Scope X

Schedule X

Cost X

Exhibit 3-3. Customer Priority Matrix
This tool is used to help determine a customer’s priorities.
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“All of them!” Therefore you have to be more specific. Begin by explaining 
that you’ll do your best to meet all the requirements within the time allo-
cated and with the given budget, but sometimes things happen on a proj-
ect. Ask questions such as, “If, once underway with this high-risk project, 
we find that we need more money to cover risk contingencies, would that 
be OK?” Or you can say, “Why is this completion date important to you?” 
By asking specific, open-ended questions you get a much better picture of 
what’s important to the customer. Since customer satisfaction is an impor-
tant criterion, it makes sense to be clear about the customer’s priorities. If 
the project begins to fall behind and the customer has said that schedule 
is most important, then you may need to spend money on additional re-
sources to get the project back on schedule. 

The Work Breakdown Structure 
Organizing the work properly, so that all the deliverables are identified, es-
timated, and scheduled, will lead to better project execution. The WBS is 
a key tool for ensuring project success. It should be produced immediately 
after the scope statement. The PMBOK® Guide glossary defines the WBS as 
“a hierarchical decomposition of the total scope of work to be carried out by 
the project team to accomplish the project objectives and create the required 
deliverables.” Most importantly, the WBS is the primary tool that provides 
the project team and the customer with a comprehensive view of the proj-
ect’s scope, and it becomes the basis for the tracking system. Working as a 
team to develop the WBS increases team commitment to project deliver-
ables. And it helps to provide the dual vision that team members need – not 
only to see what each member must do to complete his or her tasks on the 
project but also to see how each person’s role fits into the overall project. 

By using the project scope statement, the project team can begin with 
the big picture and make sure that the deliverables listed on the project 
scope statement are included in the WBS. 

In a predictive-type project (a traditional project that’s usually repeti-
tive) it’s fairly easy to define the WBS up front. In the adaptive/agile ap-
proach the WBS is developed as the project progresses. Whatever the type 
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of project, the major deliverables must be defined in the project charter 
and the scope statement.

There are two formats for the WBS: outline or hierarchical. The hier-
archical format looks very much like an organizational chart; the outline 
format is shown in Exhibit 3.4. Interestingly enough, in many software 
packages today the WBS is shown in the outline format, yet when most 
people think of creating a WBS, they visualize the hierarchical format, 
and this is in our view the best format to use when developing a WBS in a 
team setting. Common terminology for the top level is project deliverable, 
while the lowest level is called the work package. 

Whichever format is used there are typically three approaches:

	 0.0 Aircraft Servicing (project deliverable)

	 1.0 Service	  

 		  1.1 Fuel	  

 		  1.2 Food/drink 

 			   1.2.1 1st class (work package) 

 			   1.2.2 Coach (work package) 

 		  1.3 Cleaning 

 		  1.4 Maintenance 

	 2.0 Passengers		   

 		  2.1 Unload	  	  

 			   2.1.1 Regular (work package) 	  

 			   2.1.2 Special Needs (work package) 

 		  2.2 Load

 			   2.2.1 1st class (work package) 

 			   2.2.2 Coach (work package) 

 			   2.2.3 Special Needs (work package)

Exhibit 3.4.  Work Breakdown Structure in Outline Format
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1.	 Product approach: This approach starts with the project deliv-
erable. The second level lists the major deliverables. Each major 
deliverable is then further decomposed.

2.	 Phased approach: Again the approach begins with the project 
deliverable at the top. The second level of decomposition lists the 
project phases. The decomposition would then break down the 
deliverables to be completed in each phase.

3.	 Functional approach: The top level remains as the project deliv-
erable. The second level lists the functions that will be assuming 
responsibility. The decomposition then defines the deliverables 
for each function

To illustrate this concept, let’s look at how a WBS can be applied to a 
project. For this example we’ll be using the phased approach. If you will, 
visualize that it’s a spectacular Sunday afternoon in your hometown. You 
decide to take your significant other and your small child out for a drive 
to enjoy the beautiful day. As you’re driving along the small child sits con-
tentedly in the car seat, staring out the window.

All is right with the world until suddenly, dead ahead, you see the fa-
miliar logo of a popular fast-food restaurant, and from the back seat comes 
a screech, “I want a Tyke Treat Meal right now, please!” Two of the key 
stakeholders in the car, you and your significant other, decide that you’re 
willing to take on this mini-project that we’ll call “purchasing and con-
suming a children’s fast-food meal” or “Tyke Treat Meal” for short.

So you pull into the parking lot, get out of the car, take the small child 
by the hand, and proceed into the restaurant. You state to the new stake-
holder behind the counter the objective that has been so clear to all of the 
stakeholders in the vehicle: “I want a Tyke Treat right now, please!” The 
new stakeholder isn’t quite as clear however and asks a question: “What 
kind of a Tyke Treat?” At this point, you can say that your project objec-
tive is the Tyke Treat, and further clarification of this project deliverable 
is acceptable and normal as the project proceeds. If, however, the child 
now says, “I’ve changed my mind, I want to go to Burger Heaven,” then 
the project deliverable has changed and you would have a new project. 
Remember that the project deliverable is the top level of the WBS.

PLANNING TO SUCCEED
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In this case, however, the child wants a Cheeseburger Tyke Treat; thus 
all of the stakeholders should now be clear on what the child (the cus-
tomer) wants. 

But the new stakeholder comes back with another question. “What 
kind of drink do you want?” Again, further clarification is acceptable and 
normal. Once you respond with: “I want a Cheeseburger Tyke Treat with 
a cola, please,” there may be even more questions, and once those questions 
have been answered, you pay for and receive your project deliverable, the 
Tyke Treat. 

You want to ensure that your customer is satisfied, since customer sat-
isfaction helps to define a successful project, so you want to verify that all 
of the contents have been delivered. Do you have a defect? If not, the child 
will consume the Tyke Treat, and then you’ll depart the restaurant and 
your project will conclude. 

If you began to construct the WBS in the hierarchical format, you 
would have the project level as “Tyke Treat Meal.” The second level of ma-
jor deliverables will be: 

u	 Arrival

u	 Purchase Verification 

u	 Dining

u	 Departure

You will further decompose each major deliverable and have a WBS 
that looks something like Exhibit 3-5. 

The elements under each major deliverable that have not been further 
broken down become two work packages. “Parking Lot and Restaurant” 
under the major deliverable of “Arrival” has not been broken down. If you 
decide formally that you don’t want to break down French fries into work 
packages then French fries itself would become the work package and all 
the sub-elements would be eliminated. The work packages will shift as 
the project proceeds (and more detailed breakdown of the work occurs), 
which is one reason that the WBS is considered to be a living document. 

As you do your validation, you should check to make sure that, if you 
complete all of the work, you will have completed the project objective 
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of “purchasing and consuming a Cheeseburger Tyke Treat.” Remarkably, 
sometimes when you go through this validation of the WBS, you’ll find 
that some critical piece of work has been omitted. Now is the time to catch 
those omissions so that you minimize the need for changes later in the 
project (along with their attendant schedule delays and cost overruns). 

Team participation in building the WBS increases commitment and 
communication and reduces the chance of omitting any of the needed 
work. The WBS details costs for equipment, labor, and material for each 
element within it. Because each element is a measurable unit of work, the 
WBS can become a basis for monitoring progress against the baseline for 
both cost and schedule. 

Remember that the WBS is intended to be helpful in managing the 
project; therefore, consideration should be given to how the project will 
gather and report status. Structure the WBS to help make that happen. 
Be thorough, but don’t succumb to analysis paralysis. If the team gets into 
identifying work packages that require as little as eight to ten hours, they 
will increase the management time needed to track them. Limit the level 
of detail of the WBS to whatever will help manage the project. 

The numbering system translates into an effective cost-tracking sys-
tem. One example of a numbering system would place the project level at 
0.0; the three major deliverables beneath would be 1.0, 2.0, 3.0. Under the 
1.0 would be 1.1, 1.2, and so on, as illustrated in Exhibit 3-5. Resources, 
costs, and time are assigned at the work package level. 

The Resource Assignment Matrix
In order to be able to manage the resource data in the WBS, you’ll need 
to create a resource assignment matrix (RAM) like the example in Exhibit 
3.6. This document helps detail the ownership of each work package and 
the amount of effort required of each resource on that work. The RAM 
is created by listing each work package in the project (usually by its iden-
tifying number) along the left hand vertical axis of the matrix and each 
job position that will be used on the project across the top horizontal 
axis. The matrix is quadrille-ruled and can either be left as squares or each 
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square split at a 45 degree angle. Where the squares are maintained, the 
data entered in the blocks is normally limited to who will have primary 
responsibility for the work package (noted with a “P”) and who will have 
a supporting role (noted by an “S”). If the split square format is used, in 
addition to the “P” or “S” being entered in the first half of the square, the 
number of effort hours anticipated for that person on the specific work 
package is entered. This combination of information becomes especially 
valuable both for overall estimating of effort hours for each person, for 
each work package, and, in scheduling, for resource allocation, and earlier 
recognition of resource conflicts between work packages scheduled to run 
at the same time. 

Developing the Project Schedule 
Schedule development is discussed in detail in chapter 5, but for the pur-
poses of planning it’s important to remember that a schedule is, at best, 
the planned sequence of events. The schedule has several views, but they 
all serve to measure progress against time. 

The value of the schedule is that it serves to measure the team’s progress 
on a number of levels. The variance analysis that comes from the schedule 
allows for better decision making within the boundaries of your “panic pa-
rameters.” Using software to manage the schedule also allows for numerous 
“what if ” analyses. This leads to better strategic and tactical decision making. 

RESOURCE ASSIGNMENT MATRIX

Resource
Work package

Driver Passenger Customer Counter 
Person

2.1 Order Tyke Treat P S

2.2 Answer questions P S S

2.3 Confirm order S P S

2.4 Pay for Tyke Treat P S

Exhibit 3-6. Resource Assignment Matrix: Tyke Treat Meal
The resource assignment matrix for our project, Tyke Treat Meal, shows who is re-
sponsible for various work packages (noted with a “P”) and who has a supporting role 
(noted with an “S”).

PLANNING TO SUCCEED
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A Planning Reality – The Rolling Wave
The reality of project management planning is that you seldom know and 
can’t foresee all of the issues and risks in a project. This is particularly true 
of adaptive/agile projects. As you move through the project, however, 
more information becomes available. This concept is encapsulated in the 
rolling-wave planning theory, which explains that at the beginning of the 
first phase of a project your knowledge of that project is at its lowest point. 
As you move through each phase, your knowledge of the phase grows to 
a wave crest, then, as you begin the next phase your knowledge falls down 
into a trough, but after each phase the trough is not as deep as the preced-
ing trough. So the wave tops are getting higher in total amplitude, but 
the base level is also rising. This represents the increasing knowledge of 
the project that the project team has developed. So it’s not uncommon 
to know very little about the project when you begin, but with time and 
experience you’ll become very knowledgeable. Therefore, when planning 
a project it’s invaluable to contact others who have done similar projects 
in the past, since they often can add important insights and help you do 
better planning. This information gathering can be done in person, by re-
viewing prior project files, and by reviewing lessons learned. However you 
do it, it’s an essential part of planning. 

Planning, when well done, sets the project up for success; and, con-
versely, poor planning is the most common cause of project failure. So 
plan on success!
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Why define and track project cost and budget? Without the 
right information at the right time, project managers and teams 
often act when they shouldn’t, and fail to act when they should. 

Simply stated, if you don’t know where you planned to be, then wherever 
you are means nothing because it lacks context: all variation is equal and 
lots of corrective action usually winds up being required. If this sounds 
familiar, then you probably find yourself in chaos far too often. Chaos usu-
ally exists in the uncontrolled state. The most common and challenging 
causes of chaos for project managers are non-linear, dynamic events, such 
as scope changes or risk events, which occur on all projects but in unpre-
dictable ways or at unpredictable times. How do you effectively manage 
in such a chaotic environment? By establishing and employing sound cost 
estimating and budgeting methods. 

An important first step toward order is to begin with clarity around 
project expectations. In project management language, this is your “area of 
order” and is a key part of the project baseline. According to the PMBOK® 
Guide, the baseline is “the approved version of a work product that can be 
changed only through formal change control procedures and is used as a 
basis for comparison to actual results.” Two keys of this definition are that 
the baseline is “approved” by some authority (sponsor, customer, etc.) and 

CHAPTER FOUR

Project Cost and Budget 
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stands as an agreement and expectation for the project. Also, the phrase 
“can be changed only through formal change control procedures” suggests 
that this baseline is a “living” document. The baseline should always repre-
sent the current approved plan for its respective project. Project teams use 
their baseline as they gather project results, analyze the data, and decide 
if corrective or enhancement actions are necessary. The elements included 
in the project baseline vary from organization to organization as project 
oversight teams (portfolio management teams, strategic investment teams, 
program teams) define which factors they want included. Once defined 
and implemented, these factors help to ensure that a consistent review of 
projects is possible, status is understood, and key support actions are taken 
as appropriate.

One of the areas that many project leadership teams and project 
managers agree should be included in the baseline is cost. The cost of a 
project results from the calculation of the costs of each of the work items, 
which are then aggregated to higher summary levels until ultimately 
the entire project has its cost defined. Once this aggregated cost has 
been approved and assigned to the project, it then becomes a key part 
of the project’s actual budget (material and other costs will be added to 
complete the budget). The project budget is the financial summation and 
foundation of the project cost or spend plan. The budget is frequently 
established in stages – the proposed budget, the initial budget, and, 
once negotiated and approved, the project baseline budget. As costs are 
expensed from the budget they’re termed expensed budget items. 

Ideally a good estimating process would precede the budget. But, 
regrettably, in too many cases the budget precedes an effective estimate. 
Some reasons that organizations give for doing this are: 

u	 They spend too much time defining costs for opportunities they 
don’t win, which is wasteful. 

u	 They don’t have the resources to do it. 

u	 They don’t know enough about the project. 

u	 They wanted to estimate first, before budgeting, but needed to 
value-price the outcome (lower the bid to win). 
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All of these might be occasional reasons for developing a budget prior 
to having good estimates, but when it becomes the unquestioned rou-
tine, it creates real problems. Too many organizations take shortcuts to 
their budget number without good reasons. If your organization is losing 
money on projects, leadership may want to look at its project costing and 
baseline budgeting processes as potential areas for improvement. Without 
an effective cost baseline and budget you’re challenged in your ability to 
manage and control the project. If a project manager reports to his or her 
program manager, “I have completed 85 percent of my work,” the effective 
program manager would need more information – a broader view of per-
formance to balance that performance result against other critical project 
factors in order to really understand the current performance. That pro-
gram manager should wonder, “How much have I paid for this work?” 
“Was overtime involved?” “How much was planned to be accomplished at 
this point in time?” The project cost baseline helps you to understand how 
much things really cost by allowing you to: 

u	 Establish the cost for each of the project’s work items before au-
thorizing implementation.

u	 Track project performance (for both in-house and contracted re-
sources) against those planned costs.

u	 Identify and analyze variance.

As you can see, there are lots of benefits to defining and managing 
project costs. So why don’t more organizations make it an established 
practice? Some of the reasons frequently given: 

u	 It takes too much time.

u	 It’s unnecessary bureaucracy.

u	 We don’t know how to do it. 

u	 We lack the internal system capability to do it. 

u	 It slows us down.

u	 If management knew how much these things really cost, we would 
lose our jobs! 

PROJECT COST AND BUDGET
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Though many of these “reasons” may be real, they aren’t insurmount-
able. Collecting cost data helps the current project succeed, and if data 
is retained and examined it can be used to help improve project perfor-
mance. Another key reason in support of using consistent approaches to 
cost management in today’s downsized, economically sensitive environ-
ment is that project managers are increasingly expected to lead more and 
more projects at the same time. Additionally, project team members are 
supporting several different projects at the same time, and if each of these 
projects requires team members to use different tools and approaches, 
then inefficiency and chaos will result at every level of the organization. 

Key Cost and Budget Terms 
Real improvement is built on a foundation of knowledge derived from 
standardization so that project successes are repeatable. One of the key 
areas for standardization is language. Here are some key terms associated 
with project cost and budget. 

Costs
A cost is an assigned quantitative value (usually monetary) assigned to a 
resource that is planned to be expended or has been expended to achieve 
the project’s product, service, or result. This definition makes it clear that 
cost is a basic consideration in defining and managing a project. In most 
cases costs are calculated iteratively: that is, as more and more of the proj-
ect details become known, the cost estimate will change. In those cases 
where the project may be long term or complex and, initially, many of the 
details of the project are not clearly defined yet, it may be wise to estimate 
the cost of just the first phase of the project. Based upon that result, you 
can more effectively estimate the next phase. This approach is known as 
rolling-wave estimating. 

Cost Objects
Cost objects are the items for which cost is being assessed in estimating or 
calculating project cost. In project management the cost object is typically 
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the work package (see chapter 3). Those who try to estimate a project’s 
cost by using the whole project, without detail, as the cost object miss the 
point and in most cases, the resultant estimate will be widely inaccurate. 

Direct Costs
Direct costs are any costs that can be traced to a unique project element 
or committed cost object. The project team should establish the baseline 
direct costs, re-establish them with approved changes, and track project 
performance against this baseline. In tracking direct costs, the project 
team will establish Control Accounts (CAs) and may employ Control 
Account Managers (CAMs) to establish a Control Account Plan (CAP) 
to ensure that each project cost has a unique identifier and is tracked and 
controlled effectively. Exhibit 4-1 lists some typical direct costs. 

Indirect Costs
Indirect costs are not assigned to a specific project but are accumulated 
and allocated equitably over multiple projects by some approved and 
documented accounting procedure. An example might be inventory costs 
that are accrued at the program level but are divided among all the proj-
ects within that program. These costs can be frustrating to a project man-
ager, who is trying to closely manage project cost elements to enable better 
profitability or productivity, if he or she is in an organization in which the 

MATERIALS HUMAN RESOURCES
 P  Hardware  P  Customer resource costs

 P  Software       •  Business partner costs

 P  Supplies       •  Supplier estimates and costs

 P  Facilities (rental, construct)  P  Technical support

 P  Tools       •  Subject matter experts

 P  Special equipment       •  Other consultants

 P  Travel  P  Labor

 P  Shipping       •  Overhead

 P  Verification and validation testing       •  Annual salary increases

Exhibit 4-1. Types of Direct Costs 

PROJECT COST AND BUDGET
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indirect costs are arbitrarily assigned. Great project results can be made to 
look bad in an organization in which the indirect costs are applied arbi-
trarily or inequitably. Every project manager should know the origin and 
basis of costs that affect their project. Overhead costs; contributions to 
the corporation; and sales, general, and administrative (SG&A) costs are 
some of the more common indirect project cost objects. 

Fixed Costs
Fixed costs are project costs that are planned to remain constant. For ex-
ample, if a project needs a machine to do drilling work, and it’s rented at 
$400 a week, that’s a fixed cost for each week the machine is used. A cau-
tion when dealing with fixed costs is to watch out for changes resulting 
from valid variation such as inflation, increases in negotiated labor rates, 
fluctuation in the value of the dollar, changes required as a result of new 
accounting rules each year, or other factors.

Variable Costs
Variable costs are costs that will or may vary over the life of the project 
based upon various usage scenarios. Typically, the various rates and scenar-
ios will be defined as part of the arranged cost of the object. An example 
of a variable cost would be the cost of project electricity. The base rate of 
the electricity will remain constant, but the cost will vary based upon the 
number of kilowatt hours used. Note that it’s possible to have both fixed 
and variable direct costs and indirect costs. 

Effort
Effort is the number of labor units required to complete a schedule activ-
ity or WBS component (PMI 2017, p. 705). If you sum up all the hours 
of effort you’ll have the total hours of required work on the project. Effort 
can be expressed as labor units, people hours, hours, days, or weeks. 

Duration
Duration is the total number of work periods consumed by the effort (not 
including holidays or other nonworking periods) to complete a scheduled 
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activity or WBS component. With most project management software, 
the project manager establishes the work hours and the work days. Dura-
tion is normally expressed in a manner that represents the impact against 
the work calendar, such as “work weeks” or “one staff day.” 

Calendar Time
Calendar time (also known as elapsed time) is the actual calendar days or 
hours, including weekends, consumed by the effort and not just the time 
defined by the work period. For example; a project has a 40-hour task and 
works a planned 8-hour work day. This task has a planned 5-day duration 
(40 hours / 5). However, if the task begins Thursday morning, a 5-day du-
ration will complete at the end of the day the following Wednesday. This 
one task is 40 hours of effort, 5 days of duration and 7 days of calendar 
time (because calendar time or elapsed time counts non-work days such as 
Saturday and Sunday). This may add unexpected time to the project plan 
and bloat the result. 

In working with effort and duration, the project manager needs to 
recognize the nuances of each element and how each might affect proj-
ect cost and work performance. If a task is defined as having a fixed dura-
tion of one day (the default is eight hours), it doesn’t matter how many 
resources are assigned – it will still take one work day. If a task is not a 
fixed-duration task, and it’s a one-day duration task (eight hours of effort), 
then the addition of a second resource may be an effective way of reducing 
the duration to a half day. However, the effort required will still be eight 
hours, or it may even increase slightly. The addition of one resource to this 
eight-hour task will not always cut it to four hours, because it’s seldom a 
direct linear reduction. 

Price
Price is a monetary value assigned to sell or market a product, service, or 
result. Sometimes there’s a real disconnect between cost and price. The 
cost may be determined to be $1 million, and with a targeted 30 percent 
profit, the price should be $1,300,000 (cost + profit = price). However, 
for many reasons, such as fear of losing the contract, a lower price is given. 

PROJECT COST AND BUDGET
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In order to recover from this low bid, the hope is to be able to regain that 
profit margin by adding change or extra work or scope to the project. Are 
there reasons a contract may be lower than desired? Yes. It may be that the 
contractor hopes to get a foot in the door and make up the low contract 
price by developing an ongoing relationship with the client. The hope is 
that profit will result from the long-term relationship. The law of sup-
ply and demand also plays a role in setting the final price. If, for example, 
you’re the only makers of a product that’s in high demand, you can set the 
price rather high. Once competitors come into the marketplace, you shift 
to a competitive pricing model, which typically lowers the price. Project 
managers need to understand the concept of pricing because there are 
steps that they can take to enhance profitability if they know their costs 
and their pricing. For example, a project manager who is managing four 
projects, all requiring the same base material provided by an external ven-
dor, can, once the cost baseline and price of the project are set, approach 
the vendor for volume discounts or to see about bundling other services in 
order to lower costs. 

Profit
Profit is simply the incoming revenues for the project minus the costs to 
produce it.

Cost Estimating Methods 
The goal of any estimator should be to employ the method that provides 
the most efficient but accurate estimate. Sounds simple enough, but it’s a 
challenge because accuracy is often sacrificed for expediency and, once es-
tablished, the estimate isn’t updated as more information becomes known. 
The lack of a process to update our estimates is a particular problem be-
cause it’s well known that any system (especially project estimates), once 
it’s established, doesn’t maintain its level of excellence unless it’s continu-
ously updated and improved. Project managers and estimators must em-
brace the idea of iterative approximation. Iterative approximation is the 
recognition that any estimate has its limitations because project events are 
dynamic and require continuous updating. 
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The most common project cost estimates usually fall into two general 
categories: top-down or bottom-up. These are used at different points in 
the project life cycle because of the amount of data or detail available. Ex-
hibit 4.2 lists various estimating methods.

Top-Down Estimates
Top-down estimating starts with understanding the project goal and fi-
nal deliverables (the first level of the WBS) and then breaking the WBS 
down into smaller planning chunks. There isn’t a lot of detail at the lowest 
levels in this approach, but the biggest pieces are clear and estimated. This 
approach works well when the project manager and the team know the 
project very well. A variant, and maybe least effective application of the 
top-down approach is the order of magnitude (also known as the rough 
order of magnitude (ROM) approach. This estimate uses historical data 
or experiential data from similar projects, and it’s used when little or no 
information is known about a project. Practitioners have many names for 
this approach – rough order of magnitude and vague approximation are 
two of them – and this is often the estimate that gets into project nomina-
tion documentation. These up-front early estimates may have a range of 
accuracy of -25% to +75%.

Bottom-Up Estimates 
The definitive or bottom-up estimate uses each work package or lowest-
level activity of the WBS or similar tool as the basis for the estimate. It’s 
an approach to determine the cost of the project cost objects. All these 

COST ESTIMATING METHODS
P  	 Expert judgment P  	 Reserve analysis

P  	 Parametric/top-down estimating P  	 Cost of quality

P  	 Definitive/bottom-up estimating P  	 Analogous estimating

P  	 Vendor bid analysis P  	 Computer-generated estimating

P  	Pull it directly out of midair 
estimating

P  	PERT (program evaluation and review 
technique) or three-point estimating

Exhibit 4-2. Cost Estimating Methods
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costs are aggregated into an overall summary cost for different levels of 
the project. Normally this approach is more accurate (-5% to +10%) than 
top-down estimating. 

Estimating Tools/Techniques

Expert Judgment
In some cases where formal historical data doesn’t exist, the judgment of 
subject matter experts (SMEs) or subject matter groups (SMGs) can be 
used to develop or validate an estimate. Be sure to be open to data from 
a broad range of sources including industry data, diverse non-typical 
groups of experts, and any other source for expert insight that might be 
overlooked if we go to the same source all the time. Also ensure that data 
elements are adjusted for time and other factors. 

Analogous (Analogy) Estimate
This estimating approach calculates a project’s cost or duration using his-
torical or experiential data from a previous, similar project. This approach 
is popular because it’s easy and fast, but you must use caution to ensure that 
the reference project is similar and the data is still valid for the current time. 

Parametric Estimate
The parametric approach uses an algorithm to calculate cost or duration 
based on historical data and project parameters (PMI 2017, p. 712). For 
example: A state engages a road construction company to build some 
roads. The planned roads are straight and must extend for 10 miles. The 
road company tells the state, “Our price is $100,000 per straight mile of 
road. You want 10 miles, so the price is 10 × $100,000 = $1 million.” 

Program Evaluation and Review Technique
or Three-Point Estimates

In some cases, project work may be so complex or risky that it’s difficult to 
estimate. A popular approach for including risk in your estimate is to use 
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the three-point estimating approach or PERT estimate. This approach can 
be used for estimating project time or project cost. The approach includes: 

u	 Most Likely (ML): The result that the SME or performer believes 
is the typical result. 

u	 Optimistic (O): The result if all goes exactly according to plan. 

u	 Pessimistic (P): The result if all goes contrary to plan. 

The PERT formula is: 

ESTIMATE = (P + 4 × ML + O) ÷ 6

See Exhibit 4-3 for an example of a PERT estimate.

Data Analysis Estimating 
Sometimes when estimating, it’s helpful to examine data from prior per-
formances or data from other sources. Some of those sources might be:

PROJECT COST AND BUDGET

A project manager is trying to determine duration (in days) of a 
particular task in order to estimate the cost. This task has not 
been performed by this organization before. The task performers 
estimate that they can perform the work in 15 days (ML). Also, 
a team of subject matter experts assessing the potential risks 
determined that if all went badly, the task could take 40 days (P). 
Those same experts also determined that if all went smoothly the 
task could be completed in as little as 8 days (O). Using the formula 
for calculating the PERT estimate, the result is as follows: 

(40 + 60 + 8) ÷ 6 = a PERT estimate of 18 days

This suggests that the project manager should consider scheduling 
the task for 18 days instead of 15 (the most likely), and that will allow 
for some risk. This concept can also be applied to series of tasks, 
whole sub-projects, and whole projects. This functionality is also 
built into many of today’s project management software tools. 

Exhibit 4-3. Example of a PERT Estimate 
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Alternatives Analysis 
(also known as “what if ” estimating and analysis) 

Cost-estimating decisions will normally have several possible alternatives. 
These alternatives and their attendant data should be evaluated to make 
the best costing decision. For example, in retail projects you can gather 
customer response and feedback to your new product by doing in-store 
testing or you can do simple baseline studies of industry data or you can 
do an in-house focus group, etc. Each of these approaches has a different 
cost, a different time, a different validity, etc. All the data for each alterna-
tive must be studied and compared to objectives, and a decision should be 
made based upon that analysis. 

Reserve Analysis
Project managers will frequently add additional funds to an estimate to 
be held in reserve in case unexpected events occur during the project life 
cycle. In many cases, there’s a set percentage of the overall project cost 
estimate (10% to 15%), and this is applied after the estimate has been 
developed. Additionally, reviewing the contingency reserve consumption 
data from prior projects may give insight into how an estimate might need 
to be adjusted up or down. 

Cost of Quality
The desired level of quality will impact the cost estimate as well. Know-
ing the data for expected quality performance and using that data when 
developing or adjusting your estimate can be a good practice. The cost-
of-quality concept identifies major categories of cost in a project. Those 
costs are the cost of conformance and the cost of nonconformance. Simply 
stated, the concept is that if you can do a great job at planning quality 
in (conformance costs) you will limit and reduce the costs of nonconfor-
mance (defects or other problems). The benefit of this knowledge is that 
your cost-of-quality data from previous projects are recorded for historical 
records and analyzed for knowledge that can be used to estimate future 
project results, thus making your project estimates more reliable. 
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Pulled It Directly Out of Mid-Air 
(PIDOOMA) Estimate

This estimate isn’t based on any of the details of the project or historical 
record or previous experience. It’s just a guess, and regrettably it’s used too 
often in place of a real estimate. It should be treated as the opposite of the 
firm quote, but it often isn’t. In many cases, once spoken, the PIDOOMA 
bid is firm. This type of bid also has other names such as: 

u	 SWAG – sales went ahead and guessed 

u	 GWOP – goals without planning 

u	 PURGE – precise unrealistic guesstimate

These terms are offered as evidence that you don’t have to lose your 
sense of humor when you become a project manager.

Computer-Generated Estimates 
(Software Estimating) 

Today’s computer-based project management information system (PMIS) 
can be a key tool when estimating and costing. These tools enable project 
managers to be both fast and more accurate in their estimates. Computer-
supported cost management is especially helpful for large and complex 
projects. For smaller, less-complex projects many of the general-purpose 
spreadsheets such as Microsoft Excel or Lotus 1-2-3 are suitable. It’s im-
portant to note that if you’re managing several projects, or if you’re a pro-
gram manager leading several projects within your program, it may be im-
portant to use the same cost management system for all of your projects. 
This will help you to roll up costs effectively. Without standardization 
you’ll receive information that you can’t use because it’s been created in 
different ways. 

Problems with Estimates and Estimating 
There are some frequent and challenging causes of inaccuracy in cost and 
time estimates attributable to a great many sources – lack of experience, 

PROJECT COST AND BUDGET
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organizational culture, ineffective or non-existent project support pro-
cesses (e.g. risk processes, resource processes), and a climate of fear. 

u	 Inexperienced planners. Inexperienced planners are a major 
problem for projects. The person assigned often doesn’t have ex-
perience with this specific type of work or may not have estimat-
ing experience, and therefore the estimate they offer is inaccurate. 

u	 Non-committed resources. In this scenario the person offering 
the estimate doesn’t have to perform the work. Therefore, he or 
she has no commitment to its quality or accomplishment. Often 
when functional managers contribute data to the project, they 
don’t have manuals or historical records to use in deriving the es-
timate, and therefore they provide their best guess. That estimate 
is often based on how long the experienced manager might take 
to perform that task (optimistic). Yet when it comes time on the 
project to perform that task, it’s performed by an assigned worker 
who in many cases lacks the skill and expertise of the functional 
manager and has no commitment to the estimate, and thus will 
often not achieve that optimistic estimate. 

u	 Fear. In organizations with a lot of fear (instead of trust) between 
management and project personnel, estimates become inflated, 
the estimating process is circumvented, and padding occurs. Fear 
is caused by many factors including: competitive pressures, poor 
project manager relationship skills, ineffective organizational 
leadership behaviors, and punitive reward and recognition sys-
tems. Fear manifests itself in many ways, and it can be a major 
cause of troubled projects. Here are two examples:

•	 One organization used a color coding system – red for 
problems needing immediate attention, yellow for emerg-
ing problems, and green for “no major issues, proceed with 
plan.” As the program team reviewed cost results, they no-
ticed that most of the items were green, approximately 25 
percent were red, and none were yellow. They reviewed pre-
vious data and realized that in most cases only green and red 
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were used to report status. They eventually realized that the 
manager in this area became so angry when receiving bad 
news that project managers covered up negative data until 
it could no longer be ignored and had to be reported as red. 
By this time, of course, the cost of correcting problems was 
much higher.

•	 Another example of fear is the project manager who con-
stantly increases the cost estimate 10 to 20 percent because 
they fear that their manager will reduce that estimate. It’s also 
true that when project managers constantly reduce cost esti-
mates this causes subordinates to increase their estimates. The 
net effect of six or seven project team members each increas-
ing an estimate to allow for a manager’s arbitrary cuts is a lot 
of unnecessary cost added to the project! 

u	 Lack of adequate information. Making effective decisions re-
quires sufficient information. Clearly the more information the 
project team has, the better able they are to create an accurate and 
complete estimate. Exhibit 4-4 suggests some (but not all) of the 
documents a project team should review prior to creating the es-
timate. 

u	 Uncertainty and risk. Risk and uncertainty are a part of every 
project. That’s to say that risk events will occur on your project, 
and to assume that they won’t and fail to plan for them is a poor 
management practice. Of concern is the impact of risk events. The 

DOCUMENTS TO REVIEW BEFORE ESTIMATING THE PROJECT
P  Contract P  Standards

P  Project charter P  Key dates

P  Estimating manuals P  Scope documents

P  Resource lists P  Letters of agreement

P  Resource costs P  Documents of understanding

P  Organization rules

Exhibit 4-4. Estimator’s Checklist
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impact of risk and uncertainty increases as the project progresses, 
and a risk event that occurs late in the project life cycle can be far 
costlier than the cost to prevent it in the early stages of project 
work. Each project team should identify risk events, plan action 
to mitigate those risks, and include those actions in the cost esti-
mate. In some cases, when action isn’t necessary at the time, the 
project team will define and set aside some contingency funds. 
These funds should be added to the project estimate. 

u	 The cost of project management. On some projects the cost of 
just managing the project could reach 20 percent or more of the 
total labor cost. Often this cost isn’t included in the budget and 
therefore the real cost of executing projects isn’t known. Your or-
ganization may decide that there should be a standard amount 
that will be applied to each project as a baseline cost for project 
management. In some cases, when the project you’re executing is 
for an external organization, the customer may push back when 
the estimate or price includes project management costs. The cus-
tomer in this case is being unrealistic, because every project has 
supervisory and management costs, and projects involving exter-
nal customers often have higher costs in this area.

These are some of the factors that can shape the accuracy of your cost 
estimate – but they’re not all the factors. Each project environment usual-
ly develops a set of tools and an approach to determine accurate estimates. 
An example of such tools is the Constructive Cost Model II (COCO-
MO® II) tool, which is an open-source tool used to estimate the effort and 
cost of software development projects. The project manager and project 
team should think deeply about the elements of their environment that 
may affect project cost. 

The Cost and Budgeting Process 
The project team can benefit from establishing a routine estimating pro-
cess. The PMBOK® Guide suggests a cost management approach compris-
ing four processes:
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u	 Plan cost management

u	 Estimate costs 

u	 Determine budget

u	 Control costs

Exhibit 4-5 is an example of a generic cost estimating process.

Plan Cost Management 
A key first step, plan cost management is the process of defining the charac-
teristics of your project cost estimating process. In this process the project 
manager and project team define the policies, procedures, and documen-
tation for planning, managing, expending, and controlling project costs. 
The project manager makes several decisions about how, when, and where 
the project team will develop the cost estimate. Some considerations are: 

u	 What information will the team members or estimators need? 

u	 What units of measurement will be used?

u	 What levels of accuracy, precision, and associated thresholds will 
be used? 

u	 Which team members need to be in attendance? 

u	 What tool will be used? 

u	 What key roles will be used during the process? 

u	 What process will be followed? 

u	 Where will the estimating be done? 

Exhibit 4-5. The Cost Estimating Process

Prepare
to

Estimate

Develop 
the

Estimate

Validate
the

Estimate

Establish
Project
Budget

Monitor
and

Control
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u	 When will the estimating be done? 

u	 Will additional resources or support be required for this step in 
the process? 

In preparing for planning cost management, the project team should 
review the following:

u	 Guidance information

•	 The project charter

•	 Scope information

u	 Enterprise environmental factors (relevant impact of markets, 
culture, currency, etc.)

u	 Organizational data and information (process assets) such as his-
torical lessons learned, data bases, cost tool information, etc.

Estimate Costs
During this step the actual estimate or “approximation of the monetary 
resources needed to complete project work” is developed (PMI 2017, p. 
231). It may be that a preliminary budget was defined for the project at its 
initiation, but that’s not necessarily the budget (except in some contracted 
environments). As stated earlier, initial estimates, especially those known 
as rough order of magnitude (ROM) estimates, can have a wide range of 
accuracy. For that reason, it’s necessary for the project team to apply their 
expertise to create an estimate to validate and update the ROM or esti-
mate they were given. This may seem redundant, but it’s critical. Often the 
budget was developed by individuals who don’t have the in-depth knowl-
edge that the project team members have. Additionally, this process of de-
veloping an estimate helps the team to: 

u	 Determine the real cost of the project. 

u	 Validate that the budget they were given is appropriate for this 
work. 

u	 Become committed to the project through participation. 
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u	 Shape their thinking about timing, risk, and other project factors 
based upon the cost and resource decisions made in cost estimat-
ing. 

u	 Gain a clearer understanding of the scope of the project.

The result of this process should be a project cost estimate that in-
cludes all the direct costs applicable for this project. You will then ad-
just that estimate to include the additional direct and indirect costs the 
team deems appropriate. This becomes your initial budget estimate. This 
estimate will change after other parts of the project plan are created. At 
this point you should begin to realize whether your assigned budget is 
adequate to meet project commitments. One of the problems with the 
practice of management by objectives (Drucker 1993) is that the objec-
tives too often flow downhill without any opportunity for feedback. This 
process should overcome that deficiency. If the team can or chooses to do 
a full detailed bottom-up estimate, the range of accuracy can be -5% to + 
10%. Two key added subprocesses that many teams execute are: 

Validating the Estimate

Reflective learning and confirming are key activities that add to the ac-
curacy of any estimate. When performing reflective activities the project 
team reviews their work to ensure that: 

u	 Each assumption has been reviewed and, if possible, eliminated. 
Assumptions are factors that for planning purposes are true, real, 
or certain without proof or demonstration. Those assumptions that 
cannot be verified at this point in the project should be managed 
as risks, and those that you can validate should be treated as con-
straints in your estimate. Too many unverified or to-be-determined 
(TBD) assumptions are dangerous to your project cost result. 

u	 The result will be consistent with published or mandated stan-
dards for this work. 

u	 Risk has been included. 

u	 Project management costs have been included. 

PROJECT COST AND BUDGET
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Confirming the Estimate

When confirming the estimate, the project team reviews the estimate to 
validate that: 

u	 Project goals can be achieved. 

u	 The preliminary budget is still valid. 

u	 Cost objects have been fairly assessed. In this case the team is try-
ing to ensure that no function, skill, or equipment has been allo-
cated funding that is too low or too high. 

Determine Budget
If all the factors in the cost estimate seem correct, the next step usually 
is for the team to present their findings to project leadership or the cus-
tomer for approval. This step may not follow immediately after validation. 
In some organizations there will be some intermediary activities that will 
occur that will affect your initial estimate. Project activities will have to be 
sequenced (discussed in chapter 5) and assigned dates. Those dates may 
affect cost – a long delay between activities may cause a contractor to raise 
costs, or a long delay may add travel costs. Other managerial actions and 
systems implemented, such as quality requirements, risk management, or 
change management, may add cost to the project as well. 

In some cases, once all factors have been considered, your budget is 
higher than the contract or mandated budget. The project team should 
then review their budget with an eye toward taking out some of the fat 
(this is also called value engineering). Strategies to be considered might 
be: 

u	 De-scope or lessen the work to be accomplished on the proj-
ect. In many cases the project team knows from the start that they 
can’t deliver all the scope requested in the timeframe or for the 
cost indicated. In order to reach the cost target, a practical con-
sideration may be to reduce scope. Reducing scope is the actual 
removal or reduction of the features or functions of the prod-
uct, service, or result to be delivered. This action must always be 
closely negotiated with all the key stakeholders. Additionally, the 
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connectivity or interrelationship of this project to other projects 
within the program or organization should be considered.

u	 Trim expenditures. In this case, one of the project leaders (the 
project manager or the project sponsor) mandates an across-the-
board or specific, targeted cost reduction. An example of this 
may be mandating a reduction in training expenses of 25 per-
cent. When this strategy is employed it often obtains short-term 
benefits but may add costs in the long term. For example, you 
might obligate less money for training in the front of the project, 
but you might add costs as untrained personnel take longer to 
achieve goals.

u	 Crash the work. Crashing is the strategic application of addition-
al resources to a specific task with the goal of reducing the total 
duration of that task. This may seem contradictory to our goal of 
cost reduction, but applying the right resources at the right point 
in time often will shorten duration and reduce costs. For exam-
ple, a set of testing tasks is scheduled to last four weeks and cost 
$10,000 in labor. Discussions with the testing manager reveal that 
a contracting firm can provide an excellent resource at the cost of 
$2,220 a week (billable in whole weeks only), and that a skilled 
resource can accomplish the task in two weeks versus four. You 
decide to add that skilled resource to work with your resource, 
and as a result, the work is finished in one week and three days, at 
a cost of $8,445, and shaves two weeks and two days off the sched-
ule! The project manager should try not to crash tasks currently 
in progress or tasks that are not on the critical path. 

u	 Defer expenditures. On longer or larger projects, there may be 
some benefits from deferring expenditures. This is an example of 
the present-value approach. Most managers know that a dollar 
today is typically not worth as much at some point in the future. 
Some projects can benefit by closely managing their expenditures 
against their revenues. The rule is the longer you can delay spend-
ing project money the better, and the sooner you can get revenue 
the better. 

PROJECT COST AND BUDGET
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u	 Eliminate the fat. This requires a detailed examination of project 
factors with an eye toward eliminating anything that doesn’t add 
value to the customer. This can be subjective, and you must en-
sure that only non-value-added cost objects are removed from the 
project. 

u	 Improve productivity. Some of the standard quality concepts 
and practices that emphasize doing it right the first time can be 
implemented, not merely as exhortation, but as real productive 
procedures that yield the desired efficiencies. This approach may 
require added time in the front of the project, but if done well it 
will save time in the later stages.

As you can see by the concepts and actions described above, project 
managers would do well to view their project budget as a key tool for strat-
egy. Each budget should be examined for cost drivers, opportunities, and 
threats. The budget should be recognized as a constraint and managed ac-
cordingly. Effective project managers are successful at establishing an hon-
est budget at the start of the project, updating it when there are approved 
changes, and managing it to its best result. 

Presenting the Budget

Once it’s been determined that the cost estimate is as accurate and effective 
as it can be, it should be presented to leadership for approval. The project 
now has a defined budget against which it will be executed, tracked, and 
controlled, unless it has an approved change.

Control Costs
Most project managers and project leaders recognize that there is varia-
tion in everything. Once the project plan is approved and the baseline 
is established, it’s foolish to believe that the results will not vary. Quality 
reporter Lloyd Dobyns once said that “a system left unattended does not 
maintain its excellence; it begins immediately to degrade.” That’s certainly 
true in project management. The Control Cost process is about “moni-
toring the status of the project to update the project costs and manage 
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changes to the cost baseline” (PMI 2017, p. 231). In some cases, the day 
you start executing the plan you’re entering your first changes. A key tool 
for ensuring the desired result of the project is the approved project bud-
get. The budget can function as a stand-alone tool for indicating where 
you should be at any point in time about cost and expenditures. Addition-
ally, when the budget is used in conjunction with established systems such 
as earned value management, project monitoring and controlling is much 
more effective (see chapter 9). 

Organizations should think deeply about their cost practices. 
Hope isn’t a plan, and accurate cost and time estimates are foundational 
to your projects success. Concepts such as low-balling and underselling 
might win work, or make the boss happy, but at what cost to your organi-
zation’s brand image, reputation, and profitability? If you cannot reliably 
deliver on time or on budget, then your long-term organizational health 
will suffer. A frequent source of debilitating project problems is the initial 
cost/price estimate – these problems can be avoided by taking a thought-
ful and knowledgeable approach to your Project Cost Management.

PROJECT COST AND BUDGET
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Imagine planning an automobile trip to Florida, which is 400 miles 
away. Prior to the start of your trip you map out the route. As you’re 
mapping you try to answer some key questions: 

u	 What’s the best, easiest route to get there? 

u	 Where should I be at certain points in time? 

u	 How long will this trip take? 

u	 Are there any potential bottlenecks or other risky traffic areas to 
look out for? 

The roadmap serves as your plan for the trip and is, once you finalize 
it, a prediction. An effective roadmap will enable you to answer those key 
questions that you have concerning the trip.

In project management the project schedule plays the same role. It’s 
your roadmap to guide you and to help you manage activity and results. In 
some project environments, where most of the work is knowledge work, 
the schedule may be the only visual representation of the project deliv-
erables that the team will have to manage and track their project. Like a 
roadmap, it predicts where you should be at key points in time and how 
long the trip (project) should last. It also helps to factor in the effects of 

CHAPTER FIVE

Scheduling the Project 
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trip dynamics such as traffic delays and weather, which are, in project man-
agement terms, the potential risks that may impact the schedule. An ad-
ditional key aspect of a good schedule is that it will help you to analyze the 
impact of a change. For example, during your trip to Florida, you decide 
to visit friends 100 miles to the west of your planned route. With a good 
schedule you can assess the impact on the trip there, the trip back, and 
your stay. You can adjust your new arrival time at the Florida destination 
because of that change. The schedule is a key component of the triple con-
straints used to manage and control the project. 	

Estimating cost and defining scope before you develop the schedule 
gives you the knowledge to build a schedule that meets cost expectations 
while delivering scope. In some cases the end delivery date is identified at 
the start of the project – the client or the sponsor has determined that 
on a specific date the project needs to be completed and you must build a 
schedule to comply. Additionally, other key dates or events that constrain 
the project along the way may be added to the project schedule. Remem-
ber, the project schedule is “an output of a schedule model that presents 
linked activities with planned dates, durations, milestones, and resources” 
(PMI 2017, p. 717). It’s nothing more than a time prediction for the proj-
ect, and it should be as complete as possible to be effective.

The benefits of a project schedule should be clear to anyone who has 
ever managed a business endeavor: if you don’t know where you’re going, 
then you could end up just about anywhere. A good project schedule: 

u	 Is one of the foundational baseline tools. It provides the blueprint 
against which variation will be compared. 

u	 Integrates project work into the most efficient and effective solu-
tion for the customer and the business. 

u	 Helps to establish time agreements and expectations between the 
project team and key stakeholders. As the schedule is being devel-
oped, and at certain points in the life cycle of the project, the proj-
ect team and key stakeholders will confirm, adjust, and reconfirm 
the key schedule dates and commitments. 

u	 Helps the project team to manage the project. There is variation in 
everything. The project schedule guides the project team so that 
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they know when action is necessary and when it’s not. If you don’t 
know which items in the schedule are critical and which aren’t, 
you could make the wrong decision and make matters worse. This 
is the foundation of the monitoring and controlling system dis-
cussed in chapter 9. 

u	 Helps the project team to determine if they can achieve the proj-
ect objectives. If the schedule is complete, and all commitments 
are included, the schedule should enable the project team to 
know whether the project can achieve its time objectives. 

u	 Enables effective communication of large amounts of data in a 
compact display format. “A picture is worth a thousand words” is 
one of the key reasons that you create a project schedule. In this 
chapter we’ll discuss several different schedule views. Typically, 
project managers will select the view that conveys the information 
in a manner that most simply meets the needs of the audience. 

Common Scheduling Problems 
A schedule derived from poor planning data is at best a poor schedule. If 
the schedule is so critical to the effective management of the project, why 
are there so many ineffective schedule practices? Below are some of the 
common causes of ineffective schedules: 

u	 Not enough time dedicated to planning. Historically, organi-
zations just don’t dedicate the proper time up front to plan the 
project schedule. 

u	 Lack of data. Trying to plan the project schedule without key 
data such as resource availability, a complete or effective WBS, or 
consideration of risk seems foolish, but it’s common.

u	 Ineffective horizon. Sometimes the project team tries to sched-
ule too far in advance for a project they either don’t fully under-
stand or don’t have enough information about. In this case it 
may be best to plan the schedule for smaller portions of the proj-
ect instead of the whole project. For example, plan for just the 

SCHEDULING THE PROJECT
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requirements definition portion of the project, and once that’s 
completed plan for the next phase, which may be design. When 
long-term elements of the project are not known or clear yet, or 
are contingent upon completion of earlier sections of the project, 
consider using the rolling wave approach discussed later in this 
chapter. 

u	 Not including the proper participants. Dwight D. Eisenhower 
once said, “The plan is not as important as the process of plan-
ning.” It’s important that the planning session includes the people 
with knowledge of and responsibilities for the work in the plan. 
This builds their commitment, increases awareness of interdepen-
dencies between tasks and performers, and builds knowledge, 
which adds to project schedule effectiveness because the right 
people with the right knowledge are involved in the process from 
the start. 

u	 Poorly defined inter-relationships. Sometimes a haphazard or 
poor approach is taken to identify the interdependencies between 
tasks. This hampers dynamic event analysis. In other words, we 
can’t assess how a change in one part of the project will impact 
other connected parts of that same project. 

Types of Schedules 
To understand how schedules aid project effectiveness, it’s helpful to dis-
cuss the key attributes of schedules and types of schedules. The best way to 
do that is to review some of the historical background of schedules. 

Gantt Charts 
In the early 20th century, work in factories was scheduled by quantity. 
This approach was effective when it was first used, but with competitive 
pressures of the early 1920s and the need to cut production times, a new 
focus was necessary. The mechanical engineer Henry Gantt thought that 
the focus on using quantity to determine schedules was misdirected and 
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that the focus should be on time. The solution that Gantt created was a bar 
chart that was used to both plan and control the work. 

In the Gantt chart shown in Exhibit 5-1, the length of the bar indi-
cates the length of time for the task. The plain white (or blank) bars in-
dicate the planned start and finish for the task. The darkened bar below a 
task (in this case just for Task A) indicates actual performance. This type 
of schedule became very popular and widely used. It was even the main 
scheduling approach used in the planning and management processes of 
the Soviet Union. It’s a simple, easy-to-understand tool. However, its sim-
plicity made it a less effective tool as work became more complex, more 
interconnected. If you look at Exhibit 5-1, it’s clear that the actual perfor-
mance of Task A took much longer than planned. Because of that delay: 

u	 What is the impact on Task B of this delay? 

u	 Are both Tasks B and C pushed out to a later start date because of 
this delay in Task A? 

Using this simple chart there’s no way to know the answer to these two 
questions. As more and more sophisticated and complex projects were be-
ing undertaken, and the interconnectivity of the work was a critical issue, 

Task A

Task B

Task C

Exhibit 5-1. Simple Gantt Chart
In this example, the planned durations of three tasks (A, B, and C) are illustrated, with 
start times (left hand side of the bars) and finish times (right hand side of the bars). The 
gray bar denotes the actual duration of Task A (longer than planned).

	 |	 |	 |	 |	 |	 |	 |	 |	 | 	 |	 |	 |	 |	 |	 |	 |
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other types of schedules became more popular, although improved Gantt 
charts are more widely used today. 

Network Schedules 
The network diagram is a type of schedule that’s especially effective for 
displaying interconnectivity of the work. It consists of a graph that de-
picts the sequence in which project tasks are to be completed and shows 
the interdependencies of those tasks. The interdependencies are illustrated 
by the use of lined arrows between tasks. There are basically two general 
types of network diagrams: deterministic and probabilistic. In determin-
istic schedules each task has a planned duration, and the total duration of 
the project is a fixed value. In probabilistic schedules the durations of the 
tasks are random variables drawn from a probability distribution, and the 
total duration of the project is also a random number. Sometimes three-
point estimates are used. Unfortunately, most schedules are probabilistic 
but are treated as though they’re deterministic.

u	 The arrow diagramming method (ADM)/program evalua-
tion and review technique (PERT). This method was created 
by the U.S. Navy, Booz Allen Hamilton, and Lockheed Corpo-
ration in 1958 in support of the Polaris missile and submarine 
projects. It’s a scheduling technique that assumes that each activ-
ity finishes at a node from which others start. Exhibit 5-2 shows 
an ADM/PERT chart. In this example the circle numbered 1 is 
the start point for Task A. The node numbered 2 is the end point 
for Task A and the start point for Task C. The task name (in this 
case Task A) is written above the arrow (hence the name, arrow 
diagramming method) and the task duration is listed below the 
arrow. Normally the duration for the task is the result of using 
the three-point estimating technique (see chapter 4). The prin-
ciple benefits of this type of diagram are the graphic depiction 
of the interdependencies and the probabilistic time frames that 
help to account for the uncertainly inherent in such an intercon-
nected network. 
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u	 The precedence diagramming method (PDM)/critical path 
method (CPM). These methods emerged from two sources: Du-
Pont and IBM. DuPont is credited with creating the CPM method. 
Programmers from IBM are credited with creating the first prece-
dence diagrams – they’re easier to create than the arrow diagrams 
and they’re normally based upon a single value for duration. The 
concept of critical path is applied in this scheduling method, which 
is important because it indicates which tasks cannot tolerate any de-
lay. These tasks are deemed to be critical because any delay in them 
will delay the project if no corrective action is taken. We’ll cover pre-
cedence diagramming in more detail later in this chapter when we 
talk about developing the schedule.

Additional Schedule Views 
Project schedules can have additional specialized views. We’ve already 
talked about Gantt charts, arrow diagrams, and precedence diagrams. But 

1 76

2 4

3 5
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2 days

3 days

4 days

5 days

2 days

2 days

5 days

Exhibit 5-2. ADM/PERT Chart
The numbered circles represent starting points, the letters represent tasks, and the 
days represent the time it takes to accomplish the tasks (duration). You can easily see 
the interdependencies of the tasks in this diagram (Task C depends on Task A, Task E 
depends on Tasks A and C, etc.).
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the following views are used to convey project information more effec-
tively to different audiences. 

u	 Milestone chart. The milestone chart is a distilled view that 
shows just the milestones (significant points in time or key 
events). This view may be used on especially large projects that 
have a lot of lower-level management. On very large projects, 
particularly construction projects, there may even be a milestone 
manager assigned to just manage the accomplishment of that 
milestone.

u	 Project summary view. Most project software has the capability 
to roll up or summarize multiple subordinate tasks into an over-
arching summary task. On occasion it’s helpful to roll up the tasks 
and display just the summary view of the project without the de-
tail that may confuse some members of your audience.

Project Schedule Management Processes
Schedule management is time management. Every project has a time con-
straint and will require several discrete processes to effectively manage the 
accomplishment of project time. Those processes are: 

u	 Plan schedule management

u	 Define activities

u	 Sequence activities

u	 Estimate activity durations

u	 Develop schedule

u	 Control schedule

These processes can be executed in the order listed or you may choose 
to follow a different flow. It’s important, however, that all these processes 
are considered and undertaken as appropriate to avoid many of the chal-
lenges listed earlier in this chapter (see Exhibit 5-3).
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Plan Schedule Management
This is the process of establishing the schedule management plan. First 
and foremost, the project team should decide on the level of formality 
(rigor) they will use to establish, monitor, and control the schedule. This 
will help them to select the policies, procedures, and documentation they 
will implement to ensure there are effective schedule management practic-
es during the project. They should consider and, where appropriate, create 
a plan that specifies:

u	 Who will fulfill the various schedule roles

u	 What software will be used

u	 How the schedule will be communicated

u	 How the schedule will be stored

u	 How and by whom the schedule will be updated

u	 How and where the schedule will be displayed 

u	 What information will be kept on each level of the schedule (level 
1, 2, or 3)

u	 How the actual work progress should be communicated 

Some typical project artifacts the team should review when building the 
schedule management plan include: 

Exhibit 5-3. Schedule Management Process
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u	 Project charter/contract

u	 Project management plan 

u	 Enterprise environmental factors 

u	 Organizational process assets 

In the process of developing your schedule management plan, it may 
also be helpful to engage the right subject matter expertise to ensure that 
the right activities are undertaken and the right rigor is applied. Addition-
ally, consider reviewing similar prior project schedules and using organiza-
tional schedule templates where available, and analyze any other data (risk 
history, calendar impacts such as key shipping commitments, contract 
elements, downstream manufacturing availability, etc.) that may help to 
formulate the best schedule management plan. 

Define Activities
This step is the process of identifying and documenting the specific activi-
ties and time elements that will be in the schedule to ensure that you pro-
duce the deliverables and achieve the project objectives. Normally some of 
this work will have been accomplished in an earlier define project scope 
process. The goal here is to ensure that all appropriate deliverables, activi-
ties, and tasks are identified and documented. Collectively these activities 
and tasks will form the work that is the foundation of the schedule. The 
tool most often used by project teams to identify project activities is the 
WBS (see chapter 3).

Sequence Activities
As discussed earlier in this chapter, one of the most important things to 
know about your project work is how activities are related to each other. In 
other words, what are the interrelationships between the activities that the 
project team needs to know to create the most effective project schedule 
flow? In the language of schedulers, a task that precedes a task is called a 
predecessor. Conversely, a task that follows another task is called a successor. 

When defining activity sequence the person defining the relation-
ships needs to consider whether tasks are mandatory or discretionary 
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dependencies. Mandatory dependencies are tasks that must follow a defined 
order or sequence. For example, you must first write computer code before 
you can document it. A discretionary dependency is flexible and doesn’t 
have to follow a defined path. It allows for flexibility in sequencing and 
performance. An example of a discretionary relationship occurs in home 
construction. Once the house is framed, you could do the electrical wiring 
next, or you could do the plumbing next, or you could do both. 

Many project teams perform sequencing using simple tools such as 
yellow sticky notes or index cards. These tools enable the team to create 
the flow of events and create “what if ” or alternative paths or flows. These 
simple tools are also popular because they can be placed on a table or a wall 
and arranged and rearranged by the team in a number of different ways to 
create the best possible schedule sequence.

Draw the Relationship Arrows

Once the flow of activities seems right, the team should next take the time 
to illustrate the relationship arrows between tasks. As stated earlier, rela-
tionships are illustrated using lined arrows between tasks. If you’re doing 
this step manually, you can use tape, string, or lengths of sticky notes. This 
is especially helpful later in the process. When thinking about how activi-
ties relate to each other, remember that we’re talking about dependencies. 
In an interrelated schedule, as one activity completes, the next activity can 
start. There are several ways in which tasks can relate to each other: 

u	 Finish-to-start (FS). The most common type of relationship is 
the finish-to-start. The finish of the predecessor enables the start 
of the successor. Note: This is the default relationship in most 
project management software. 

u	 Start-to-start (SS). In the start-to-start relationship you are bind-
ing two tasks together, defining one as the primary activity that 
will guide the subordinate activity. For example, if Task A is writ-
ing computer code and Task B is documenting that code, the ar-
row would come out of Task A (the primary task) and go to Task 
B (the subordinate task). This means that the start of Task B is 
aligned in some way with the start of Task A. 
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u	 Finish-to-finish (FF). In the finish-to-finish relationship (one of 
my friends used to refer to this as the “all Scandinavian” relation-
ship), one of the tasks will function as the driving task, and the 
other (or others) will be linked as subordinate tasks. The goal of 
this approach is to have the finish of the subordinate aligned with 
the finish of the driver activity. Suppose, for example, that you 
have to cook a fine dinner that includes turkey and yams. The tur-
key normally takes four hours to cook and the yams just 20 min-
utes. The goal of the FF relationship is to start each task to ensure 
that they finish together. If all goes according to plan you’ll have a 
nice meal. If you don’t use this approach, you run the risk of having 
turkey with hockey pucks.

u	 Start-to-finish (SF). The start-to-finish relationship is the most 
abstract and difficult for learners to understand. In SF, the suc-
cessor activity cannot finish until the predecessor activity has 
started. The best example of this approach occurred at a product 
development company. The company decided to establish a new 
production line and shut down the current line once the new line 
was up and ready. The completion of the successor (the new pro-
duction line) enabled the ending and closure of the predecessor 
(the current line). Though not used often, this approach can be 
useful in the right circumstance. 

Estimate Activity Durations
Once the team has assigned the resources, they can estimate the number 
of work periods required to complete the planned activities with those 
assigned resources. In this case we’re talking about duration, which is the 
“total number of work periods required to complete an activity or work 
breakdown structure component” (PMI 2017, p. 705). Activity duration 
isn’t always straightforward because it will be affected by many factors such 
as worker productivity, skill, or availability. Accounting for the fact that a 
less-skilled or less-available resource will increase the duration required to 
complete work helps us to create more realistic schedules, but until we 
know the resource by name this is hard to account for in the schedule. 
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Many project managers use an assumed average duration for this reason. 
Each activity should have a defined duration as a result of this process. 

Develop Schedule
The develop schedule process puts all the preceding steps together. It 
combines the resource considerations, the activity considerations, and the 
timing/sequencing considerations to calculate an organized and dated 
roadmap for completing the project. It’s the primary (and only) tool in 
the project domain that defines the dates for accomplishment and results. 
In calculating the schedule one common approach is the precedence dia-
gramming method. This method uses both forward passes and backward 
passes to calculate a very informative type of schedule.

Exhibit 5-4 on the following page is an example of one form of PDM/
CPM diagram. Here the task names are in the boxes (nodes) and below 
each is the duration of the task. The numbers in the four corners of the 
box are the result of calculating the network, and they represent the early 
start date, the early finish date, the late finish date, and the late start date.

1. Calculate the Forward Pass

The first step in this process is to calculate the forward pass. From project 
start to finish, calculate the earliest that each activity can start and finish 
according to the logical sequence of work and the duration of each activ-
ity. In Exhibit 5-4 the forward pass begins in the upper left-hand corner of 
the first node (Task A). The upper left-hand corner is known as the early 
start (ES), the earliest planned start for this activity. Next calculate the 
upper right-hand corner of the node, called the early finish date (EF), the 
earliest planned finish of this task. The early finish is the result of adding 
the task duration to the ES minus 1 (for Task A the ES is 1 plus the dura-
tion of 3 equals 4, then minus 1 equals 3). The early start and finish dates 
are important because missing these target dates has an impact on the next 
tasks on the path in the network. Next you calculate the start of the suc-
cessor tasks (those connected by the arrows). The ES of the successor is the 
EF of the predecessor plus 1. For example, if the early finish of Task A is 3, 
then the ES of Task B becomes 4 (3 plus 1). 

SCHEDULING THE PROJECT
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Project schedulers should remember that when calculating the for-
ward pass, and two or more predecessors feed into one successor, the high-
est EF of all the predecessors determines the ES for the successor. (The 
predecessor with the highest EF is commonly called the driving predecessor 
because it drives the calculation.) Continue until all tasks in the network 
have early start and finish dates calculated. 

2. Calculate the Backward Pass

Once all the forward passes have been calculated, it’s important to com-
plete the network by calculating the backward pass. The backward pass 
identifies the dates that you cannot exceed to finish the project on sched-
ule. If you miss these dates you’ll add time to the project (if you don’t 
take corrective action). So working backward from project finish to start, 
calculate the latest that each task must start and finish in order to meet 
the end date. The backward pass begins in the lower right-hand corner of 

Exhibit 5-4. PDM/CPM Chart
In this example, task names (A, B, C . . .) are in boxes (nodes) with durations of the tasks 
listed under the names. The numbers in the corners represent the early start date (upper 
left), early finish date (upper right), late finish date (lower right), and late start date 
(lower left). You can see that this project is expected to be completed in 14 work periods.

E
3

D
5

C
4

B
3

1

A
3

3

1 3

4 6

4 6

12 14

12 14

7 11

7 11

4 7

8 11



97

the node, named the late finish (LF), the latest planned finish of this task. 
Next calculate the late start (LS), which is the lower left-hand corner of 
the node. The LS equals the LF minus duration plus 1. 

In Exhibit 5-4, the LS for Task E is LF (14) minus duration (3) plus 1 
equals LS (12). Next you calculate the LF of the predecessor tasks. The LF 
of the predecessor is the LS of the successor minus 1. So the LF for Task 
D is the LS for Task E (12) minus 1 equals LF (11). When calculating the 
backward pass, and two or more successors feed back into a single prede-
cessor, the scheduler should take the lowest late start as the late finish of 
the predecessor. (The late start successor with the lowest LS is known as 
the driving successor because it’s the one that drives the flow of the criti-
cal path backward pass calculation.) Referring again to Exhibit 5-4, when 
performing the backward pass, Tasks C and B feed back into Task A. The 
late start of Task B is 4 and the late start of Task C is 8. Therefore, you take 
the lower of the two (4), and that minus 1 becomes the late finish for Task 
A (3). Continue to calculate the LS and LF for all tasks until the network 
is complete. 

There are many different methods for calculating the PDM/CPM 
network. This is just one of those approaches. It also is important to note 
that teams don’t always need software programs to schedule. A team 
using rudimentary tools (yellow sticky notes or index cards) with written 
reports for monitoring and tracking can effectively schedule simpler 
projects. However, if the project becomes large, or is expected to grow 
into a large, more complex, or sensitive initiative, it’s best to use project 
software to document, monitor, and control your project from the start. 

3. Analyze the Schedule

The development of a good schedule is a time-consuming and challenging 
task. On particularly large projects, the team will be so happy to complete 
the effort that they may not perform critical evaluation steps. It’s impor-
tant to take the time to ensure that the schedule as planned accomplishes 
the key project objectives. This step should be performed before the sched-
ule is shared with key stakeholders, and it should be performed by the 
project team. In this step the team is trying to analyze the results of their 
work in order to answer the following questions: 

SCHEDULING THE PROJECT
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u	 What is the total float (total slack) for each task? Total float 
(TF) is the amount of delay planned in any one task in the net-
work. The following formula can be used to calculate the total 
float of any task: 

	 TF = LF – EF

	 Using Task C in Exhibit 5-4, total float equals LF (11) – EF (7) = 4. 
This task could be delayed up to 4 work periods (if all other factors 
remain constant) without delaying the end date of the project.

u	 What is the critical path? The critical path is the longest path in 
the network, and it’s the shortest duration planned for the project. 
The critical path is identifiable as the path with the lowest float 
(normally 0 float or less). It’s possible that there could be more 
than one critical path on the network. In some cases you may even 
want to force this approach (known as lean project management). 
When the project is scheduled with hard end dates, the schedul-
ing logic will normally work backward from that end date. (Yes, 
it’s possible to calculate the project schedule starting with the 
backward pass first.) In many cases, when the project is scheduled 
from a defined end date, the project team discovers that they’re 
behind and should have started weeks ago.

u	 What is the free float? Free float is the delay that exists between an 
activity and its successor. The formula for calculating free float is: 

	 Free float = ES of the successor – EF of the predecessor

	 Once again using Exhibit 5-4, the free float between Task E (ES 
12) and Task C (EF 7) is 5. A good example of the use of free 
float involved a long-lead-time project to create a product that 
consisted of hardware, software, and packaging deliverables. The 
hardware was scheduled to be completed 12 February 2015, and 
the software (which would be loaded into that hardware) would 
be completed 15 January 2015. The packaging, however, which 
described all the features and functions of the software and hard-
ware, was planned to be finished 2 June 2014. The free float be-
tween the packaging path and the other paths was approximately 
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six months. This presented a problem to the project team because 
the features and functions in the final products (hardware and 
software) could change before the project was complete. This 
meant that all the packaging would have to be scrapped or re-
worked at great cost. Free float is a helpful tool for managing in-
terdependencies between tasks and paths on a project. 

4. Validate the Schedule

To validate means to ensure that the schedule chosen is the best solution. 
To determine this you must ask some key questions: 

u	 Can we meet the objectives established for the project (time, cost, 
and scope)? 

u	 Is the overall schedule realistic? 

u	 Is the work defined in the most effective, efficient manner? 

u	 Is the work defined and ordered in a manner that’s trackable? 

u	 Where are the bottlenecks? What are those bottlenecks? 

u	 Where is there risk in the schedule? 

u	 Is the schedule realistic from a resource perspective (no resources 
over-allocated)? 

u	 Is there executive management commitment to the dates on the 
schedule? 

u	 Are key oversight activities included? 

5. Adjust the Schedule

If the schedule has problems and requires adjustment, then the project 
team can use one or both of the following tools: 

u	 Lag time. This is the addition of waiting time between tasks. A 
unique problem for project managers is the need to represent wait-
ing time. For example, Task A is the writing of a contract, and Task 
B is the start of the work. Once the contract is written, then Task 
B will begin. But this could mean that you’ve started work without 
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the proper contract in place if you haven’t represented the delay 
that occurs when the contract travels through the mail, is reviewed 
by the customer, and is mailed back (a process of 8 days). You can 
accomplish this by using lag as shown in Exhibit 5-5. 

u	 Lead time. This “is the amount of time whereby a successor ac-
tivity can be advanced with respect to its predecessor activity” 
(PMI 2017, p. 709). Lead time can be effectively used to make up 
schedule time by compressing the plan. For example, the project 
is behind, so the project manager explores opportunities to accel-
erate the performance or start of some of the successor tasks. Lead 
time is not always an option, but when it is possible it can help the 
schedule get back on track. Lead is also known in some software 
as negative lag. Exhibit 5-6 demonstrates the concept of lead time. 

6. Deploy the Schedule 

Once the schedule has been adjusted and the project team agrees that it’s 
effective and correct, it’s helpful to deploy or send the schedule out into 
the organization to gain key stakeholder buy-in. You want to ensure that 
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there’s agreement on the start date, end date, and key milestones. This is a 
good time to highlight key points in the project where leadership involve-
ment or key customer involvement is expected or required. 

Control Schedule
Once the schedule is deployed it will require continual updating to remain 
effective for making project decisions. Schedule control is covered in de-
tail in chapter 9. 

Today’s project manager has breakthrough scheduling concepts and 
tools available to assist in executing projects with excellence. Use them. 
There’s no shortcut in creating an effective schedule. 
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In 2010 Chris Bosh and LeBron James joined Dwayne Wade to form 
the “dream team” for the Miami Heat basketball team. Although all 
three had very successful NBA careers as individuals, they all consid-

ered themselves to be members of the team. Whenever the team won, no 
matter who was interviewed at the press conference, he always gave credit 
to the team, not to himself. If one of them made a mistake, the others pat-
ted him on the back and played harder to make up for him. They won as a 
team and lost as a team. Credit for the team mindset is given to motivator 
and team president Pat Riley. In 2013 this dazzling Miami Heat team set 
records when they won a phenomenal 27 games straight. The question is 
often asked, “What makes this team so great?” 

This same question has haunted project managers for years. The an-
swer lies in the successful leadership of a group of people. People are often 
the toughest part of a project to manage. Motivating team members who 
report to a functional manager can be extremely difficult. Whenever you 
have more than two people on a project there will be conflict, and that 
conflict must be managed. Communication both upward and downward 
can be time consuming and frustrating for the project manager, unless it’s 
included as part of an overall communications plan. 

CHAPTER SIX

The People Side of Project 
Management 
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Is a Team Necessary? 
Let’s first define a team. For our purposes, a team is a small number of peo-
ple with complementary skills who are committed to a common purpose, 
agreed-upon performance goals, and an approach for which they hold 
themselves mutually accountable. This definition distinguishes a team 
from a mere group of people with a common assignment. We emphasize 
the definition because it’s all too easy for potential teams to overlook the 
key aspects of it. In fact, it’s really less of a definition than an essential 
discipline that, if applied, will produce efficient teams and optimal per-
formance. 

Although teams are standard in many organizations, it’s important to 
realize that sometimes it’s better to have one individual performing proj-
ect tasks. Here are several instances where this might be true: 

u	 The task is routine. If the project is routine (like building a new 
house – a simple construction project that’s been done many 
times before) you probably don’t need a team to accomplish most 
of the tasks. 

u	 Consensus is not important. If one person has the needed exper-
tise, experience, and knowledge – in other words, would be the 
primary subject matter expert on the project anyway – you may 
not need a team to perform the task. 

u	 Immediate action is required. Going through the stages of team 
development can be time consuming. It will pay off in the long 
run, but if you have a short-term project that needs to be com-
pleted quickly, you may choose single individuals to perform the 
project tasks. 

u	 Compliance must be absolute. The person doing the project 
task needs to have the support and authority to perform without 
having to justify every decision. Decisions must be final and com-
pliance with the decisions is a must. 

u	 The whole is less than the sum of the parts. This can happen 
when group pressure smothers individual creativity or when 
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a group is dominated by one or two members and the rest just 
withdraw. Teams can be a waste of time and energy; they can en-
force norms of low rather than high productivity. They can some-
times make notoriously bad decisions. Teams can exploit, stress, 
and frustrate if used when they’re not necessary or when they’re 
poorly designed and managed.

It may be advantageous to use a team under the following circum-
stances: 

u	 Group acceptance is needed to implement a decision. 

u	 Knowledge and skill from more than one person are needed to 
create the best product or decision. 

u	 The group members possess specific information, problem-solv-
ing capabilities, and group process skills. 

u	 There’s time to meet as a group, discuss alternatives, and imple-
ment a decision. 

u	 The highest quality or most effective solution is desired. 

How Do You Build a Team from a Group? 
Groups and teams are not the same thing. A group can be defined as “two 
or more individuals, interacting and interdependent, who have come to-
gether to achieve particular objectives.” Exhibit 6-1 highlights the differ-
ence between groups and teams. 

Work groups have a need or opportunity to engage in collective work 
that requires a joint effort. Therefore, their performance is merely a sum-
mation of individual efforts. There is little or no positive synergy that 
would make the overall level of performance greater than the individual 
effort. 	

A team generates positive synergy through a coordinated effort. Their 
individual efforts result in a level of performance that’s greater than the 
sum of the individual outputs (Robbins 2005). During research for the 
book The Wisdom of Teams, Jon Katzenbach and Douglas Smith (1994) 
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asked participants in their study, “What makes a group of people function 
as a team?” The top responses were: 

u	 Common identity 

u	 Common performance objectives 

u	 Mutual accountability 

u	 Complementary skills 

u	 Shared purpose 

u	 A shift from “me” to “we” mentality

In order to develop a common identity, ask yourself what benefits 
could accrue from being part of a team, for both individuals and the team 
as a whole, and use this information to help your team members to under-
stand what’s in it for them. Team members should agree to follow guide-
lines for working on your team. These are not objectives that will be used 
for evaluation purposes, but a mutual contract to ease the strain of working 
together under potentially stressful conditions. 

Mutual accountability requires trust. Team members should have 
definitions of roles and responsibilities. The project manager should mod-
el honest, trustworthy behavior at all times in order to inspire like behav-
ior from the other team members. 

Shared purpose cannot be mandated from above; given good facilita-
tion, the team will develop it as they participate and accumulate positive 
work experiences together. Successful teams agree on what’s to be done 
for the project; individual team members understand their own as well as 
each other’s role in achieving it. 

GROUPS TEAMS
Share information Goal Collective performance

Neutral (sometimes 
negative) Synergy Positive

Individual Accountability Individual and mutual

Random and varied Skills Complementary

Exhibit 6-1. Differences Between Groups and Teams
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When the group is fully functioning as a team, miracles can occur. 
When problems arise on the project, the team tries to resolve them as a 
team rather than searching for someone to blame. Blame is accepted as a 
team, and rewards are accepted as a team. 

Managing Without Authority: 
The Art of Persuasion 

Most of us want to influence others to consider and implement our ideas, 
but we don’t have the formal authority to make things happen. 

When you try to influence others over whom you have no formal 
authority, it’s important to consider with whom you’re dealing. Are you 
dealing with someone who wants the big picture, someone who wants ev-
eryone to be happy and get along, or someone who just wants the bottom 
line? These factors will influence your approach to a person, but the basics, 
as listed below, have to be addressed, whatever the personality or prefer-
ences of your audience: 

u	 Remember that communication is a two-way street. Begin con-
versations with potential supporters with two goals in mind: to 
get information from them and to begin to share your ideas. 

u	 Use the pull concept. Say briefly what your idea is and then ask 
for their thoughts about it. Encourage them to do the talking so 
that you can not only find out any objections but see gaps and 
flaws in your thinking. Listen carefully to find out who supports 
your ideas and who may have objections to them. As you start to 
gather new ideas, begin to shift your ideas to address the gaps and 
flaws. If your approaches to problems don’t change over time as 
you gather viewpoints and information, you probably aren’t lis-
tening well to others. 

u	 Talk to your potential objectors. Talking with the people who 
may be against your ideas will be easier once you have some 
thoughts from potential supporters. Let others know that there 
are those who agree with you. “Yes, I understand your objection, 
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and I had thought of that myself, but then Larry and Susan told 
me that . . .” 

u	 Establish credibility. If you don’t have the expertise, involve 
someone who does. 

u	 Look for common ground. Always frame your proposals in a 
way that makes the common ground clear. “One thing that tech 
support and marketing share is the need to create satisfied cus-
tomers.” 

u	 Produce evidence to back up your assertions. Examples, sto-
ries, experiences, metrics, and research help to make your position 
clear and validate your assumptions.

u	 Connect emotionally. Show your commitment to the position 
you are advocating and adjust your tone accordingly. 

It’s always more effective – and more ethical – to approach persua-
sion as the process of helping others to understand the benefits of your 
idea or approach rather than to view it as manipulation. 

Five Stages of Team Development 
Dr. Bruce Tuckman published his four-stage model of team development 
in 1965. He added a fifth stage, adjourning, in the 1970s. The theory is 
a helpful explanation of team development and behavior. It represents 
the stages that all teams go through, no matter the size or objective of the 
project. Tuckman’s model explains that, as the team develops maturity 
and ability, relationships become established, and the team leader changes 
leadership style. 

The team leader begins with a directing style, moves through coach-
ing, then participating, finishing with delegating and an almost detached 
leadership style (see Exhibit 6.2 for a short discussion of leadership styles). 
At this point the team may produce a successor leader and the previous 
leader can move on to develop a new team. 

The five stages of team development are as follows: 
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u	 Forming. In the forming stage, the project manager deals with 
each team member’s need for belonging. This stage is about feel-
ing comfortable in being part of the team. Team members need to 
know that they will be considered valuable. 

u 	 Storming. In the storming stage, the team deals with issues of 
power and control as individual team members try to establish 
their level of importance. This is when conflict is probably the 
most dangerous because team members tend to focus on their in-
dividual differences.

LEADERSHIP STYLES

Directive — Specific advice is given to the group and ground rules are 
established. The leader tells the team members what he or she wants and 
how it’s to be done. No input is obtained from the team members.

Participative — Decision making is based on group consultation and 
information is shared with the group. The leader includes one or more 
employees in the decision-making process (determining what to do and how 
to do it). It’s typically used when different team members have different bits 
of information. The leader maintains the final decision-making authority. 

Coaching — The art and practice of inspiring, motivating, mentoring, 
and teaching team members. The leader guides the team members in the 
decision-making process, offering consulting and encouragement until a 
decision is reached. Final decision-making authority still rests with the leader.

Delegating — The leader trusts team members to make the decision, 
but ultimately the leader is still held responsible and accountable for the 
decisions that are made. Delegating is typically used when employees are 
willing and able to analyze the situation and determine what needs to be 
done. 

Detached — The leader has complete trust in the decision-making capability 
of the team members. Typically detaching is used when the project is going 
well and requires little involvement of the leader. Team members and the 
leader are jointly responsible for the decisions.

Exhibit 6-2. Leadership Styles
Leadership style is the manner of providing direction, implementing plans, and motivat-
ing people. An important aspect of the team development process is the role the leader 
or leaders decide to play. Different styles of leadership may be appropriate for different 
teams or even for the same team at different stages in its development.
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u 	 Norming. The norming stage is when the team begins to focus 
more on task accomplishment and maintaining the psychologi-
cal health of the team (as opposed to the individual). During this 
stage the team becomes more cohesive and open. There are still 
conflicts, but the conflicts are now focused on project issues rath-
er than personal issues. 

u 	 Performing. When the team reaches the performing stage, it’s 
working in the we rather than the me mentality. All individuals 
feel that they’re team members, accept the team structure, and 
thrive in the team community. This is the most productive stage 
of the team, and good team leadership is aimed at minimizing the 
length of time it takes to get up to performing.

u 	 Adjourning. Adjourning was added after the first four stages be-
cause it was felt that the team needed to have a sense of closure, 
especially if it had been in the performing stage for a long time.

One Project Manager’s “Perfect Storm” 
The storming stage is, without a doubt, the most difficult for the project 
manager to manage. This is where the project manager needs to use some 
creative management methods. If this isn’t done, the team may never get 
out of the storming stage, and it will never be a fully functioning, produc-
tive team.

Several years ago I was asked to manage a project with high visibil-
ity and a short timeline, so it was extremely important that we hit the 
ground running. Some of the fifteen core team members were selected by 
me, while others were assigned because of their expertise in certain areas. 
During an elaborate kickoff meeting I noticed that one of the team mem-
bers – I’ll call him John – was speaking in low tones to each of the six 
core team members in attendance. They all had the same reaction to what 
he was saying. First they looked surprised, grimaced a bit, and then shook 
their heads. I had worked with John on several projects and had always 
been pleased with the results. He was very experienced and credible, and 
the team members looked to him as the informal leader of the team. It 
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bothered me that he hadn’t come to me with what he was telling the other 
team members, but within a day another team member informed me of 
what John had said. 

Apparently, Joanne, one of the assigned team members whom I didn’t 
know, was relatively new with the company and had worked on one proj-
ect previously, one to which John had been assigned. He told the team 
members that Joanne had rarely attended team meetings, was always late 
on her assignments, and that he had concerns with regard to this project, 
considering her past performance.

Questions to Ask Yourself
As a project manager, how would you handle this storming situation? Play 
devil’s advocate with yourself to find out what reaction your action would 
provoke from John, Joanne, and other team members. 

Ask yourself, “Does it matter, and if so, why?” In this case there were 
two concerns: 

1. 	 Was it true? I was emphatic that team members attend meetings 
and get tasks done on time. 

2.	 How would it affect the team? What would happen the first time 
Joanne came to a meeting late? The team might think that John 
was right and refuse to accept her as a team member.

Possible solutions:

u	 Talk to John – but John hadn’t come to me. If I approached him 
he might well get defensive, deny it, or say that everyone had mis-
understood him. 

u	 Talk to Joanne – but I didn’t know if what John said about her 
was true. She would have become defensive and wondered why I 
was picking on her. 

u	 Talk to both of them together – but both would have been defen-
sive. 

u	 Talk to the previous project manager – but he had left the com-
pany and I had no idea where he had gone. 
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u	 Talk to some of the previous project team members – but soon 
the grapevine would have let Joanne know I was asking about her. 
Again she would have been defensive. 

None of the above solutions addressed the two questions. I needed to 
get to the truth and address the team issues quickly. So I announced to the 
team that I was implementing a “Take a team member to lunch Wednes-
day” that would last two hours, would be informal in nature, and would be 
strictly a time to get to know each other. The first team member I invited 
to lunch was John. Because we knew each other fairly well, I told him I 
was pleased to have him on the team and would be interested in his assess-
ment of the strengths of each team member. I purposely did not ask for the 
weaknesses because I didn’t want to emphasize the negative aspects. He 
did so, and finally he told me what he had told the other team members. I 
did a little probing and found out that Joanne had missed about half the 
meetings, not most of them, and also that her tasks as a software tester had 
been toward the end of a very overdue project. 

The next person I invited to lunch was Joanne. She was young, exu-
berant, and thrilled to be working on this project. She informed me that 
she wanted to become a project manager and looked forward to working 
with me on the project. I asked her what had been some difficulties on 
her previous project and she informed me that the project manager and 
her functional manager had hated each other. As a matter of fact, her 
functional manager had scheduled their mandatory, twice-monthly staff 
meetings at the same time that the weekly project team meetings were 
held. She was also very proud of herself that she had completed each of 
her tasks in about two-thirds of the assigned times since the project was 
so far behind. All of this answered my first question, “Is it true?” and even 
though it was true it didn’t necessarily mean that it would happen on this 
project. My second challenge was to address the team members’ attitudes 
toward Joanne. I asked her if she would like me to mentor her, which 
was received with great enthusiasm. With approval from her functional 
manager I assigned her some tasks that were to be completed by the next 
team meeting. I put her on the agenda first, thanked her in front of the 
team for her “above and beyond efforts,” and laid to rest the team mem-
bers’ concerns.
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The Bottom Line
Ask yourself what the specific concerns are and come up with possible so-
lutions. Then ask what the outcomes could be. If the outcomes don’t ad-
dress your concerns, go back to the drawing board. Come up with a new 
solution that solves existing problems . . . instead of creating new ones.

Conflict Resolution Methods 
Whenever two or more people are brought together, the stage is set for 
potential conflict. When conflict does occur, the results may be positive or 
negative, depending on how those involved choose to approach it.

 Conflict becomes unhealthy when it’s avoided or approached on a 
win/lose basis. Animosities will develop, communication will break down, 
trust and mutual support will deteriorate, and hostilities will result. When 
sides are chosen, productivity will diminish or stop. The damage is usually 
difficult or impossible to repair. Conflict is healthy when it causes the par-
ties to explore new ideas, test their positions and beliefs, and stretch their 
imaginations. 

It’s important to recognize the reasons for conflict: 

u	 Differences in needs, objectives, and values 

u	 Differences in perception of motives, words, actions, and situations 

u	 Unwillingness to:

• 	 Work through issues

• 	 Collaborate

•	 Compromise 

u	 Differing expectations of outcomes

Some methods for dealing with conflict are: 

u	 Withdrawing (non-confrontational). The withdrawing person 
ignores or passes over issues, or denies that issues are a problem. 
This method may be used if differences are too minor to matter, or 
too great to resolve. If resolution attempts might damage relation-
ships or create even greater problems, withdraw from conflict. 
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u	 Smoothing. The smoothing person emphasizes commonalities 
and de-emphasizes differences. (For example: “I know we have 
our differences, but we both work for the same organization.”) 
Use this method when it’s not worth risking damage to relation-
ships or general disharmony; of course, you must have common-
alities for it to work. 

u	 Compromising. Compromise requires the understanding that 
no one person or idea is perfect. There is more than one good 
way to do anything. When you’re willing to give in order to get, 
compromise. 

u	 Forcing. This dominating method might be summarized as: “I 
don’t care how you feel or whether you agree, do it because I said 
so.” 

u	 Problem solving. This rational method confronts the problem, 
not the person. Problem solving examines several solutions and 
comes up with the one idea, or combination of several ideas, to 
best resolve the issue. Use a problem-solving style when parties 
can openly discuss issues without anyone having to make a major 
concession (Verma 1998).

u	 Collaborating. Collaboration involves incorporating several 
viewpoints to come to a consensus. 

Managing Communication on the Project 
Regardless of the environment, individuals on project teams must learn 
and practice effective communication skills. It’s important to develop a 
communication plan that will meet the expectations of all the stakehold-
ers. The project manager must identify the following components in order 
to develop an effective communication plan: 

u	 Audience. Who is the audience for each communication? Check 
the project charter, project plan overview, and other project doc-
uments to determine audiences. 
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u	 Message. What message should go out to the audience? Exam-
ples include: What does the project need to communicate to its 
audiences? Who is authoring or sponsoring the message? How 
will it take place and in what steps or increments? What does the 
recipient need to do and by what date? 

u	 Intent. Why is this communication taking place? What is the 
intended effect? What do we hope to achieve? What are the 
benefits? 

u	 Media. How to communicate depends on the phase of the proj-
ect, the audience, and other factors. It generally takes face-to-face 
communication to achieve buy-in, gain support, and motivate 
someone to action. At other times you can use hard copy print and 
electronic media, or combinations of media. 

u	 Timing and frequency. Consider the scope statement, the 
evolving project plan, and the advice of project leaders and key 
stakeholders to determine a communication approach and tim-
ing. When do the various stakeholders need a report? How often 
should certain types of reports be generated? 

u	 Responsibilities. For each message in the communication plan 
ask: Who will prepare the message, develop the media, and co-
ordinate the delivery? Who will author or sign the communica-
tions? Who is the message from? 

Project managers often focus too heavily on the technical aspects 
of a project and neglect the all-important human dimension. Yet the team-
work, communication, and stakeholder management aspects of a project 
manager’s job are the areas where the greatest difference in outcomes can 
be achieved. Remember, in most cases project problems are people prob-
lems; conversely, people’s successes translate into project success.
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Risk is uncertainty that could affect a situation. There are two 
broad categories of risk: pure risk and business risk. Pure risk, which 
only has the potential for loss (such as a fire or a lightning strike), 

is most often dealt with by purchasing insurance or reducing exposure 
(through avoidance, for example). Business risk (also known as speculative 
risk), which has opportunities of gain or loss inherent in it, is where you 
can have a significant effect on the success of an enterprise. 

There are two levels of risk that must be dealt with in a project (PMI 
2017, p. 397): 

u	 Individual project risk – “an uncertain event or condition that, 
if it occurs, has a positive or negative effect on one or more project 
objectives.” 

u	 Overall project risk – “the effect of uncertainty on the project 
as a whole, arising from all sources of uncertainty including indi-
vidual risk . . .”

Traditionally many organizations have focused their efforts on identi-
fying event-based risks, that is, risks tied to the occurrence or non-occur-
rence of an event. But emerging practices favor including non-event risks, 
where the project may experience variability risk (such as higher or lower 

CHAPTER SEVEN

Managing Project Risk 
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productivity than anticipated), or ambiguity risk (such as uncertainty 
about how regulatory frameworks may develop).

	 In addition to the efforts to consider this wider scope of risks, 
organizations are emphasizing that risks be “owned” at the proper levels 
in the organization, and that a coordinated enterprise-wide approach is 
used to align risk management practices organization-wide. Tied to these 
efforts is the goal of making projects more resilient in order to deal with 
risks that are often not recognized until they occur (so-called unknown-
unknowns). This trend has seen efforts to ensure adequate project budget 
and schedule contingencies to deal with such surprises, empowered proj-
ect teams with processes that are flexible enough to deal with frequently 
changing projects, frequent reviews to detect early warning signs of emer-
gent risks, and clear input from stakeholders regarding the adjustments to 
project scope and strategy (PMI 2017, 399).

Because it’s misused by so many people as a synonym for risk, it’s im-
portant to clarify one other term: issue. An issue is either a condition that 
exists (such as a risk that’s already occurred) or a disagreement between 
stakeholders. Issues have a probability of one while risks have a probability 
of less than one. While a minor point, this precision in terminology will 
greatly assist the clarity of communications.

What is Risk Management? 
And Why Do We Need It? 

Risk management is something humans have engaged in since prehistory. 
Early humans balanced risk versus benefit in virtually every activity under-
taken. The decision to kill an animal for food was balanced between the 
risk of injury and death to the hunter and the need for nutrition, hides, 
and bone for tools. Today that same balancing process continues. Now, as 
then, everyone does much of their risk management without being aware 
of it. People have some knowledge of what can hurt them and they avoid 
it, unless the expected reward for taking the risk is sufficient to outweigh 
the threat. People know things that they enjoy or that benefit them, and 
they undertake them or try to take advantage of those things as long as the 
counterbalancing risk is not too great. 
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The activity called project risk management extends throughout a proj-
ect and actually starts before most project managers even become involved 
in the project. It usually begins when those who pick which projects will 
be pursued are first making their choices. The evaluation of positive and 
negative risks is normally a major input into their decision-making pro-
cess. They will pick projects that, on balance, offer the best opportunities 
for positive results and the least chance of negative results. This reality 
demonstrates the objectives of project risk management. Those objectives 
are (PMI 2017, p. 395): 

u	 To increase the probability and/or impact of positive risks (op-
portunities)

u	 To decrease the probability and/or impact of negative risks 
(threats)

While those objectives appear simple enough on the surface, the pro-
cess of risk management can become complex because it occurs in the 
ever-changing environment where the project is being carried out. To 
make the initial judgments about which projects to pursue, decision mak-
ers must consider the intended results of the project, the team, corporate 
and external environments in which the project must be conducted, and 
the anticipated and unanticipated (yet possible) changes in those environ-
ments – all while evaluating the benefit-to-cost ratio of the project. Often 
the initial decision makers are operating with minimal or inadequate in-
formation. Often the project is little more than an idea, with vague and 
incomplete requirements, and the complexity of the project is unappreci-
ated due to inadequate information and minimal analysis. This initial situ-
ation (with its uncertainty and incomplete information) makes the need 
for an ongoing risk management process even more critical. The failure to 
do proper risk management is one of the top five causes of troubled proj-
ects (PM Solutions 2011). So its importance is hard to overstate. 

If all of the information about a project was known before we started 
it, and nothing would change, risk management could be done once and 
that would take care of all our concerns. However, as we all know, that isn’t 
how the world works. Because you don’t have all of the information you 
need at the beginning of the project, and because things change between 

MANAGING PROJECT RISK



120

PROJECT MANAGEMENT ESSENTIALS

the initial planning and the end of the project, the project risk manage-
ment process must include some way of revisiting and updating the risk 
information, and appreciating the interplay between individual project 
risks and overall project risk. When risk management is done well, team 
members take proactive steps to protect the constraints, prevent surprises, 
prevent management by crisis, prevent problems from occurring or at least 
from escalating, and focus on doing things right the first time, thereby sav-
ing time and resources. To do this you must analyze each risk and break it 
down into its basic components. 

The Components of Risk 
Every risk has three components: event, impact, and probability (the back-
wards PIE). The event is simply what could occur (remember, this could 
be a positive occurrence or a negative one). The impact is the resulting 
change in the situation (such as a missed milestone or an early comple-
tion). Finally, there’s probability (either objective or subjective) that must 
be gauged. We list the components in this order, like the word PIE spelled 
backwards, because that’s normally the order in which they come to mind: 
What could happen, what would be the impact, and how likely is it to hap-
pen? Even if we don’t know one or all of the elements of a particular risk, 
these components still exist. 

Project Risk Management 
If event, impact, and probability are present for every risk, known and un-
known, how do you begin to identify them and deal with them? This is 
where project risk management comes into play. According to the PM-
BOK® Guide, Project Risk Management is composed of seven processes: 

u	 Plan Risk Management – the process of defining how to con-
duct risk management activities for a project 

u	 Identify Risks – the process of identifying individual project 
risks as well as sources of overall project risk, and documenting 
their characteristics 
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u	 Perform Qualitative Risk Analysis – the process of prioritizing 
individual project risks for further analysis or action by assessing 
their probability of occurrence and impact as well as other char-
acteristics

u	 Perform Quantitative Risk Analysis – the process of numeri-
cally analyzing the effect of identified individual project risks and 
other sources of uncertainty on overall project objectives 

u	 Plan Risk Responses – the process of developing options, select-
ing strategies, and agreeing on actions to address overall project 
risk exposure, as well as to treat individual project risks

u	 Implement Risk Responses – the process of implementing 
agreed-upon risk response plans

u	 Monitor Risks – the process of implementation of agreed-upon 
risk response plans, tracking identified risks, identifying and 
analyzing new risks, and evaluating risk process effectiveness 
throughout the project

Each of these processes occurs at least once in a project, except for 
Perform Quantitative Risk Analysis, which may not occur if data are not 
available. The Project Risk Management processes must be revisited peri-
odically, at least each time there’s a known change in the project, whether 
it be a change in scope, time, resources, or any other conditions that could 
affect the project. Exhibit 7-1 demonstrates the process flow and iterative 
nature of project risk management. A brief description of each process 
follows.

Plan Risk Management 
Plan Risk Management answers the question “How will the risks on this 
project be managed?” In this step, ensure that procedures are documented 
for how risks will be identified, assessed, prioritized, responded to, as-
signed status, and reported. Establish the frequency, formats, templates, 
and activities that will be used and the criteria that will be applied in clas-
sifying risks. With this level of detail you should be able to estimate the 
resources that will be required to comply with your risk management 
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system. This process should also identify the risk attitudes of various or-
ganizations and individuals because they have a major impact on every 
aspect of risk management. Those risk attitudes can be broken into two 
aspects (PMI 2017, p. 407): 

u	 Risk appetite. How willing is the person or organization to move 
forward in uncertain situations? Are they a risk taker or are they 
risk-averse? Ideally, these are expressed as measurable risk thresh-
olds around each project objective.

u	 Risk threshold. How much uncertainty or impact will it require 
for the stakeholder to change from accepting the risk to not tol-
erating the risk? Project managers need to understand each stake-
holder’s risk thresholds for the various types of risk: schedule, 
cost, quality, customer satisfaction, impact to resources, and so 
forth, in order to devise and assess risk response options. Risk 
thresholds will be used in establishing definitions of probability 
and impact to be used when assessing and prioritizing individual 
project risks.

Project managers must consider what effects or disconnects may oc-
cur if a member of an organization has a very different risk attitude from 
that of their organization. The project team needs to consider how it 

Exhibit 7-1. Risk Management Process
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will process and react to mixed signals, since failure to resolve such issues 
can result in reduced communications or disengagement by stakeholders 
who feel that their position isn’t understood or appreciated.

An important part of this overall risk plan is the documentation sys-
tem. Using a risk register or risk log is standard. Beginning as a primary 
output of the risk identification process, this record is further developed 
and utilized in each subsequent step of the risk management process. It 
typically includes the list of risks, the WBS numbers for the activities 
where the risk is present, a system for rating the significance of each risk, 
the planned response(s) to the risk, and any categorization of the risks. It 
may also include some analysis of the causes of each risk and/or a list of 
trigger conditions, which are tell-tale signs that the risk is about to hap-
pen. The documentation of trigger conditions is particularly valuable in 
helping the team to be on watch for the risks, giving all members notice of 
particular situations that require reactions (Exhibit 8-2 shows an example 
of a risk log). Other documents that relate to the risk management process 
include the issue log (which documents risks that have materialized and 
other matters that the team cannot agree upon) and the assumption log 
(used to record the unproven beliefs that have been considered true or 
certain for project planning purposes). The assumption log is also where 
project constraints (limiting factors that affect the execution of a project, 
program, portfolio, or process).

Identify Risks 
The process of identifying risks should include the project team, subject 
matter experts (SMEs), stakeholders, and outside experts. It requires par-
ticipants who are experienced and have a thorough understanding of proj-
ect management techniques. Risk identification can be done using various 
techniques including brainstorming, SWOT (strengths, weaknesses, op-
portunities, and threats) analysis, and the nominal group technique. The 
nominal group technique is a silent style of brainstorming where ideas are 
submitted on slips of paper, posted on a wall, then grouped – by pairs of 
team members working without speaking – into logical groupings. Later 
the risks are prioritized by the team. 
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Teams often start with a list of risks from a prior project and then 
edit and amplify that list. One of the most important points to remember 
when identifying risks is to be very specific. “Resource availability” isn’t 
specific enough. Without a list of specific risks you won’t be able to plan 
specific risk responses. The required specificity can be achieved by stating 
risks using a cause-risk-effect format: specify the cause of the risk, what 
exactly the risk is, and what the effect will be on the project should the 
risk occur. The root cause can be determined using Toyota’s Five Whys 
approach (see Exhibit 7-2). Using a root cause analysis approach to deter-
mine the cause reduces the likelihood of treating only symptoms. A cause 
and effect diagram is another tool that can be used here and in other ap-
plications of the risk management process.

Cause and Effect Diagrams

A cause and effect diagram (also known as an Ishikawa diagram, fishbone 
diagram, or, if it’s really big, a Godzilla bone diagram) is a tool that helps 
the project team to have guided and detailed analysis of root causes of 
a given risk (see Exhibit 7-3). We use the term guided because the cat-
egories have headings such as people, method, material, machinery, or 

TOYOTA’S FIVE WHYS ROOT CAUSE ANALYSIS 

Developed at Toyota, the Five Whys is an iterative question-asking technique 
used to explore the cause-and-effect relationships underlying a particular 
problem (or in our case, risk). The primary goal of the technique is to determine 
the root cause of the risk. Here’s how it works:

•	 First identify the risk for which you want to determine the root cause

•	 Then ask “Why has this risk occurred?” and you’ll come up with an 
answer.

•	 Next, take that answer and again ask “Why?” Now you’ll get a second 
level answer.

•	 Repeat three more times. Usually, by the fifth iteration you’ll have the 
root cause of the risk.

Exhibit 7-2. Toyota’s Five Whys Root Cause Analysis
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environment that guide the team in their search for possible causes. Once 
the root cause or causes are determined, the options for resolution are usu-
ally easy to identify. 

The method for using this tool is as follows: 

1.	 Define the risk, put it in the box at the far right of the diagram, 
and label it Risk. 

2.	 Construct the categories for each bone of the diagram. Normally 
five bones is a minimum, and the headings used in Exhibit 7-3 are 
the general headings used when a team doesn’t have categories of 
their own in mind. These generic categories cover the most com-
mon areas to be considered for any problem situation. 

3.	 Brainstorm possible causes of the risk. The visual representation 
helps the team to focus, drill down, and identify items that may 
need further analysis because they’re symptoms and not causes. In 
Exhibit 7-3 some of the primary causes have already been further 
analyzed, but you can continue that breakdown until you find the 
root causes.

Perform Risk Analysis 
The main goal of performing risk analysis is to prioritize the list of risks. 
There are two types of risk analyses: qualitative and quantitative.

Qualitative Risk Analysis

Qualitative risk analysis is the process of assessing the impact and prob-
ability of the identified risks using subjective criteria. When conduct-
ing this type of analysis it’s important to define the adjectives so that 
everyone has a similar frame of reference. This means that terms such as 
high impact need to be defined for this particular project. Some projects 
or stakeholders could tolerate large cost or schedule overruns before it 
would be considered high impact, while other projects or stakeholders 
might classify any overrun as a high impact. If you don’t define the terms 
used, the results can vary greatly based on the raters’ experiences and 
personal risk appetites. However, the desire for more uniform subjective 
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criteria must not nullify legitimate risk thresholds of various stakehold-
ers. 

There are many tools used by project teams to assess risk event value 
(also known as risk severity or risk exposure). When using qualitative data, 
the project team can use the nine-block matrix. This matrix is typically 
developed at the organization level and applied by the project manager 
and the project team when assessing and prioritizing risks. The benefit of 
this tool is that it allows a large number of risks to be sorted by the project 
team relatively quickly. This process helps the team to differentiate the vi-
tal risks from the many trivial ones. It’s a simple tool to use – the vertical 
axis in Exhibit 7-4 consists of the range of qualitative probabilities of the 
risk (high, medium, and low) and the horizontal axis consists of the same 
values for assessed risk impact. The process for using this tool is as follows: 

1.	 Define each probability and each impact criterion. These values 
will often be project specific. For example, high probability ranges 
from 99 percent down to what number? Then set the boundaries 

Impact of Risk

M H VH

M M H

VL M M

L M H

H

M

L

Probability
of Risk 

Occurring

Exhibit 7-4. Nine-Block Matrix
Use this risk analysis tool to determine the risk event value (low, medium, or high) by 
comparing the probability of the risk occurring and the impact of the risk. A risk with 
a high probability of occurring and a low impact will have a medium risk event value. 
The tool helps the project team separate vital risks from the many trivial risks.

MANAGING PROJECT RISK
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for the other probability levels. Next, determine what a high im-
pact is. Many project teams will define it in relation to the project 
constraints: cost overrun, schedule overrun, incomplete scope, 
and quality. These items must be defined before you can do quali-
tative analysis. The single nine-block matrix set up with impact 
values for negative risks (threats) is not really compatible with 
analyzing positive risks (opportunities) – a separate matrix with 
its own probability and impact criteria definitions is required. 

2.	 Assess each risk for its probabilities. 

3.	 Assess each risk for its impact. 

4.	 Using the results of steps one and two, find the intersection of the 
probability rating and the impact rating to discover the assessed 
risk event value or severity. 

5.	 Repeat this procedure until all risk events have a risk event value. 

6.	 Sort the risks into groups of common values (high, medium, and 
low).

Quick exercise: Using Exhibit 7-4, determine the risk event value 
for a risk with a medium probability and a high impact. Answer: It’s a 
high-value risk. Note: The nine-block matrix used in this material is not 
scientific. Each organization should determine its own values for each 
quadrant in the matrix.

Quite often, when the team has sorted the risks using the nine-block 
matrix, they’ll have groups of risks (very high risks, high risks, medium 
risks, low risks, and very low risks). Organizations can’t afford to spend 
money mitigating each risk, so they need to continue the prioritization 
process by working to understand the interrelationships between risks. 
It’s quite often the case that one key risk, if dealt with appropriately, will 
have a beneficial domino effect on the other high risks in the group. This 
process helps the team to understand which risks are most worthy of at-
tention. One of the key tools used to help in this process is the pairwise 
comparison matrix (see Exhibit 7-5). This tool helps the project team to 
rank risks with the same risk event value against each other. The process 
for using this tool is as follows: 
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1.	 Each of the risks in a group (very high risk group, high risk group, 
medium risk group, low risk group, or very low risk group) is as-
signed a letter. 

2.	 Create a matrix similar to Exhibit 7-5 and post it in clear view of 
all team members. 

3.	 Using a disciplined approach, a facilitator guides the team in com-
paring Risk A against each one of the other risks. The comparison 
is done using a common question applied to each pairing. For ex-
ample, “Which risk has a greater impact?” The team records the 
dominant risk in each box.

4.	 The process continues, comparing all risks against each other. 

Exhibit 7-5. Pairwise Comparison Matrix
This tool helps the project team to rank risks in a common group against each other. 
Risk A (left column) is dominant over risks C, D, and E (across the top), totalling 3 in the 
right column. Risk B is dominant in 4 comparisons and is, therefore, the most influential 
in this group of risks.

D E Total

A A 3

B B 4

A B C

B A

B

A

B

C C 2

D 1

0

C

D

E

Rank

2

1

3

4

5
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5.	 Next, record the number of occasions that each risk is dominant 
in the entire matrix in the Total column. Using Exhibit 7-5 as an 
example, Risk B is evaluated as dominant the most, 4 times, so 
record the number 4 in the Total column. 

6.	 Finally, analyze the results. The risk with the highest number in 
the Total column is most influential, most dominant. Enter a 1 in 
the Rank column for this most dominant risk. The risk with the 
second highest total is the second most dominant and will receive 
a 2 in the Rank column, and so forth. Ties are resolved by noting 
which of the risks was dominant when those risks were compared 
to each other. 

Through this process the team is able to establish a priority for the 
risks in that grouping and as a result can determine effective investment 
and mitigation strategies for dealing with each risk. 

Qualitative risk analysis is the most commonly applied approach, and 
sometimes the results of this analysis are expressed in numbers. But you 
must be careful not to confuse those results with the outcomes of quanti-
tative risk analysis. 

Quantitative Risk Analysis

Quantitative risk analysis is another method for analyzing risk that uses 
a numerical analysis. Many organizations and projects don’t have enough 
hard data to use this level of analysis. Ideally, quantitative risk analysis fol-
lows qualitative risk analysis, and the purpose of this activity is to quantify 
risk resolution mitigation options. This enables the project team to select 
the best risk management option with the most effective return on invest-
ment. 

Quantitative risk analysis typically starts with the collection of data. 
The data are displayed by the use of various tools that enable effective 
analysis. The tools range from simple rough-order-of-magnitude (ROM) 
assessments to more-detailed computer simulations. Some of the more 
common tools used for risk quantification include: 

u	 Sensitivity analysis

u	 Expected monetary value (EMV)
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u	 Decision trees (a common application of EMV)

u	 Project simulations

Sensitivity Analysis. Sensitivity analysis assists in identifying which risks 
have the greatest potential impact on the project. It can be used to answer 
the “What if ?” questions. One sensitivity analysis tool is the tornado dia-
gram, which displays the comparison between risks with a wide range of 
possible outcomes and risks with a narrower range of possible outcomes. 
It’s a bar chart where the categories are displayed vertically instead of in the 
usual horizontal presentation, and the values are displayed in bars around 
a central axis (which represents the baseline value for that risk) in a range 
with negative impacts on one side of the baseline and positive impacts on 
the other (see Exhibit 7-6).

The tornado diagram shows which risks can have the greatest effect 
on the project. The dotted line represents the baseline (the most likely 
estimate); to the left of the dotted line is the optimistic range, to the 

Exhibit 7-6. The Tornado Diagram
This diagram represents which risks can have the greatest effect on the project.

	 BETTER		  WORSE
	 THAN	 BASELINE	 THAN
	 PLANNED		  PLANNED

Vendor Performance
	 29 Days	 40 Days	 53 Days

Cost of Raw Material
	 $22K	 $30K	 $39K

Time to Obtain Permit
	 10 Days	 14 Days	 21 Days

Weather Delay	
	 3 Days	 8 Days	 12 Days
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right the pessimistic range. Analyzing the comparative potential helps 
the team to focus on opportunities to pursue and which threats require 
a response. 

Expected Monetary Value. Expected monetary value uses the probability 
and value of each possible occurrence to provide an understanding of the 
possible alternative outcomes in a situation. The calculation is achieved 
by multiplying the probability of each occurrence by the monetary gain 
or loss that will result from that choice. The results can be represented in a 
variety of ways, but a decision tree is one of the most popular. 

Decision Trees. Decision trees are used to understand the potential 
outcomes in a circumstance where several options exist. In Exhibit 7-7 
there are two options under consideration for this risk. Option A has a 
60% probability of success and a 40% probability of failure. The benefit 
for accomplishing a successful Option A is $10,000. The cost to you if 

Expected Monetary Value of Option A is $4,700 ($6,000 – $800 – $500) 

Expected Monetary Value of Option B is $10,000 ($14,000 – $3,000 – $1,000)

Exhibit 7-7. Decision Tree

DECISION

Option B

Option A

Success  ×  $10,000  =	  $6,000

Failure  ×  ($2,000)  =	  ($800)

Success  ×  $20,000  =	  $14,000

Failure  ×  ($10,000)  =	  ($3,000)

60%

40%

70%

30%

Cost of Implementing = $500

Cost of Implementing = $1,000
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this option fails will be $2,000. The expected monetary value of Option 
A is equal to Success ($10,000 × .60 = $6,000) minus the cost of Fail-
ure ($2,000 × .40 = $800) minus the cost of Implementing the option 
($500). That equals $4,700 ($6,000 – $800 – $500) as the overall value 
(or expected monetary value) for Option A. The second consideration is 
Option B. Success for Option B, using the same estimating approach as 
above, results in $14,000. The cost of Failure is $3,000. The cost of Imple-
menting the option is $1,000. Therefore the overall expected monetary 
value of Option B is $10,000 ($14,000 – $3,000 – $1,000). When the 
project team compares the two options against each other, they will use 
this data to determine which option is the best course of action in re-
sponse to the risk (Option B in this example). 

Tools like this provide important information to consider when mak-
ing a decision, but you should take other factors into account as well, such 
as business context and stakeholder needs. While Option B offers more 
than twice the expected monetary value of Option A, some organizations 
couldn’t afford the risk of taking Option B – if it were to fail, the total 
negative impact of $11,000 (the cost of implementing the option plus the 
cost of failure) might be more than the organization could stand. 

Project Simulations. A major challenge for the project environment is 
the fact that much of what happens is dynamic complexity. In dynami-
cally complex situations cause and effect are subtle, and the effects of the 
actions you take to influence the situation aren’t immediately obvious and 
may not be for some time. This complicates the risk management process 
because we need to know now what the best, most cost-effective actions 
are. 

Computer simulations are very helpful with dynamically complex 
situations. Typically a computer model is created, and then the outcomes 
are calculated using various input values spanning the range of possibili-
ties. These simulations aid in understanding the range and possibilities 
of outcomes and are another approach often used to answer “What If ” 
questions. Approaches using computer-aided design (CAD), prototyp-
ing tools, Monte Carlo analysis, and commercial tools such as Crystal Ball 
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and @Risk are helpful in mastering particularly complex risk scenarios. In 
most cases organizations have specialists in the use of these tools to call on 
to help your project team. 

Plan Risk Responses 
Once the prioritized list of risks has been developed using the risk analysis 
processes, decisions must be made on how to handle each risk (with the 
team agreeing on the plan). This process is called Plan Risk Responses. The 
strategies to deal with risks can be broken into four groups: strategies for 
threats, strategies for opportunities, contingent response strategies, and 
strategies for overall project risk (PMI 2017, pp. 442–46).

Strategies for Negative Risks or Threats 

u	 Escalate. This approach is used when the project team or the 
project sponsor agrees that a threat is outside the scope of the 
project or that a proposed response would exceed the project 
manager’s authority. Escalated risks are managed above the proj-
ect level (e.g. – program level, portfolio level, or other appropri-
ate part of the organization), so the project manager needs to 
determine the right person or group to notify, and then com-
municate the details to them. But merely communicating it to 
them is not enough – the project manager must verify that the 
risk is accepted by the relevant person or group. Once the esca-
lation is accepted, the team so annotates their risk register and 
can discontinue monitoring the risk. As a practical matter, the 
team will need to determine if the threat still poses any further 
danger to the project in case it wasn’t eliminated by the action 
party.

u	 Avoid. In this approach the project management plan is changed 
to eliminate the risk. This may involve not doing part of the job 
or changing the process so that the risk is no longer present. 
Contractors use this approach when they decide to not bid in 
response to a request for bid or a request for proposal. 
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u	 Transfer. In this approach the problem is shifted to another party 
such as a contractor or an insurance company. The goal of this ap-
proach is to share or transfer in whole or in part the management 
or the impact of the risk. While increasing the cost to reduce the 
risk, hiring a specialist to do the work may also have additional 
positive impacts such as increasing the quality and/or speed of 
completion of the work. Contract clauses are the most common 
way to transfer risks. Note that transfer can be abused by orga-
nizations when they knowingly shift hidden risks to contractors 
without providing full disclosure. Performance bonds, warranties, 
and guarantees are additional examples of this strategy 

u	 Mitigate. This involves taking action to reduce the probability of 
the risk’s occurrence or limit its impact. Many organizations take 
actions to foster both results. This is demonstrated by the safety 
approach taken in many manufacturing plants where workers 
receive training about accident prevention (reducing the prob-
ability of accidents) and are required to wear personal protective 
equipment, such as safety glasses, gloves, steel-toed shoes, and 
hearing protection (reducing the impact or severity of accidents).

u	 Accept. This approach is generally used when the cost to avoid, 
mitigate, or transfer is believed to be more than the cost of the 
problem should it occur. Accept can be passive (which means 
the team will have to deal with the risk when it occurs) or active 
(which includes actions such as creating a contingency reserve of 
money, time, and/or resources). Both of these accept approaches 
are in common use. 

Strategies for Positive Risks 

u	 Escalate. When the project team or the project sponsor think 
that the opportunity is outside the scope of the project, or where 
the proposed response would exceed the project manager’s au-
thority, this strategy is appropriate. The project manager must 
determine the appropriate individual or group to be notified and 
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communicate the pertinent information to them. Just as with 
escalation of negative risks, it’s important that ownership of the 
opportunity is accepted by the appropriate individual or group. 
While the team should annotate the risk register regarding the 
escalation, they can discontinue monitoring of the opportunity.

u	 Exploit. Pursue the positive risk so that it’s no longer just an op-
portunity but something that’s made an active goal of the project. 
An exploit strategy usually involves taking actions to increase the 
certainty that the event has a positive outcome. 

u	 Enhance. In this approach you increase the probability and/or 
the impact of the opportunity in a strategy that’s the opposite 
of the mitigation strategy used for negative risks. This is accom-
plished by promoting conditions that will cause the opportunity 
to happen or by creating conditions that make the targeted risk 
more valuable to the project. This situation could arise where 
training is required for some of your team members, and you 
extend the positive impact by including more team members or 
other employees in the training, thus getting more bang for your 
buck. Good managers use this approach in many business situa-
tions, such as identifying projects in need of funding and prepar-
ing all of the necessary paperwork so that any surplus monies can 
be diverted to the ready and waiting opportunities.

u	 Share. Sharing is the action of bringing in a third party to help 
pursue an opportunity. This can be done by partnering with or-
ganizations or individuals who are better able than the original 
project organization to make this part of the project happen. An 
example of this technique would be to partner with another com-
pany that has an existing proven software application and suc-
cessful integration experience to meet a project need, instead of 
developing that capability in-house or turning down the oppor-
tunity. Another sharing approach would be to license the product 
to another company for manufacture and distribution when that’s 
more cost-effective than making it in-house.
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u	 Accept. When used regarding an opportunity, to accept means to 
be willing to take advantage of an opportunity when it occurs, but 
not to actively pursue it.

Contingent Response Strategies

Often called contingency plans, these are used only when triggered by cer-
tain events. The project team will develop response plans for some of the 
risks, but they’ll take no further action until the triggering condition oc-
curs. These often include budget or schedule contingencies that are only 
used under certain conditions. Some common examples of contingent 
response plans include an organization’s business continuity plan or emer-
gency plan. 

Strategies for Overall Project Risk

These strategies deal with the combined effects of individual project risks 
and other uncertainty. While the risk response strategies are the same as 
those for individual risks, the project team must consider how the net re-
sults of balancing threats and opportunities compares to the project’s risk 
tolerance.

u	 Avoid. This approach may be used when the overall project risk 
is negative and is beyond the agreed-upon threshold. Changing 
the project by removal of high-risk elements in the scope is one of 
the ways this may be accomplished. If such actions fail, the most 
extreme form of this strategy would be to cancel the project. 

u	 Exploit. This strategy would be appropriate where the over-
all project risk is positive and exceeds the agreed-upon positive 
threshold. This involves taking actions to adjust the positive risk 
threshold or to improve the overall project opportunity. Ex-
amples include adding elements to the project that add value to 
stakeholders.

u	 Transfer/share. Where the overall project risk is negative and 
high, a transfer strategy can help reduce it. Similarly, where the 
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overall project risk is positive and high, a share strategy is appro-
priate. Several common business approaches could solve either 
situation, such as sharing risk between vendor and customer (via 
contract type and/or special contract clauses), subcontracting 
parts of the project, or setting up a joint venture or special-pur-
pose company.

u	 Mitigate/enhance. This strategy is used to improve the overall 
project risk. Just as with individual risks, the mitigate approach 
would be used if overall risk is negative, and enhance would apply 
if overall risk is positive but the project team wants to improve it. 
The following actions could apply for either situation, depend-
ing on how they’re used: replanning the project; changing scope, 
schedule, or budget; or changing resource allocations.

u	 Accept. The organization may pick this option where no strategy 
is found to affect the overall project risk. An active acceptance ap-
proach could include creating overall contingency for the project. 
Should the organization choose this strategy, it’s imperative to 
continue to monitor overall project risk to ensure that this strat-
egy is still appropriate.

Implement Risk Responses 
After the project team agrees on how to address overall project risk 
and specific project risks, implementing risk responses ensures that the 
agreed-upon actions are carried out as planned. The implementation of 
risk responses has been a weak point in many projects. Frequently proj-
ect teams have done a good job of risk identification, analysis, and pri-
oritization, and of selecting appropriate risk responses, but for various 
reasons the planned responses weren’t carried out. Causes of those fail-
ures to properly implement risk responses have included a lack of clear 
roles and responsibilities definitions, overallocated resources, individu-
als or groups responsible for implementing the response being tasked 
with higher priority work, and inadequate oversight and management 
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by the project manager or project sponsor. The PMBOK® Guide makes 
clear what is needed (PMI 2017, p. 450):

Only if risk owners give the required level of effort to implement-
ing the agreed-upon responses will the overall risk exposure of 
the project and individual threats and opportunities be managed 
proactively.

Project teams must ensure that they actively implement a policy to 
regularly review the status of risk responses and those charged with carry-
ing them out.

Monitor Risks 
The final step in Project Risk Management, Monitor Risks, is a broad-
ranging activity that involves tracking the progress and effectiveness of the 
risk plan and dealing with changes to the plan (including new risks and 
situations that make the then-existing plan less than optimal). This activ-
ity is ongoing, beginning with the completion of the initial risk plan, and 
involves all of the risk management steps as the project team periodically 
and regularly monitors project performance, audits, reassesses existing 
approaches to the work and to problems that develop, does variance and 
trend analysis, and determines if project reserves are adequate. 

As part of Monitor Risks, the project team must: 

u	 Monitor implementation of agreed-upon risk response plans

u	 Track identified risks 

u	 Watch for new or redeveloping significant risks 

u	 Analyze change requests for their risk potential or effects on the 
existing risk plan 

u	 Monitor for project environmental changes that could require re-
action, prevention, or avoidance planning 

u	 Monitor for and prevent unintended results of project or risk re-
sponse actions

u	 Evaluate risk process effectiveness

MANAGING PROJECT RISK
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Making It Real 

There are some common tools and approaches that assist in making this 
part of the process more effective. 

First, every identified risk should be assigned to a team member. That 
person will be responsible for monitoring that risk for the team, keeping the 
risk log updated, and advising the team of any significant change in the risk. 

Second, it’s essential that risk be a major topic of discussion in sta-
tus meetings. Remember: What gets reported on gets done! So make risk 
the third item on your status meeting agenda. After reviewing what’s hap-
pened on the project and then discussing upcoming events, as long as risk 
is in the top three items and gets covered, all should be well. As part of this 
approach the project manager should have those individuals assigned to 
specific risks report on them to the team. Normally only the top five or ten 
risks are reported on each week, unless there’s a particular question about 
a given risk or a significant increase in the risk’s overall rating. 

This regular reporting procedure helps to keep team members focused 
on monitoring the risks for which they’re responsible and keeps the issue 
of risk higher in the team members’ priorities. By keeping team members 
informed of the risks and enhancing their awareness of the risk manage-
ment plan, the project manager also increases the chances of risks and trig-
ger conditions being recognized earlier. Early recognition often provides 
the team with opportunities to avoid or effectively minimize the impacts 
of the risk. Done correctly, this creates the overall condition of risk aware-
ness in the organization and greatly improves overall risk management. 

Third, communication is essential to this process. Everybody who 
needs to know, needs to know! You must have a system for disseminating 
project information (including risk management information) that’s clear, 
concise, complete – and used! Today most team members suffer from 
information overload. They need to receive effectively crafted informa-
tion – information that they need, in a form that’s most helpful to them, 
that can be quickly reviewed and acted on, and that can be accessed in the 
future with a minimum of effort. 

Fourth, one tool that can assist in this process (and which is appli-
cable to many project status communications) is a reporting template and 



141

standard operating procedure. By establishing this procedure at the begin-
ning of the project (such as at the kickoff meeting), the project manager 
can bring some needed order and uniformity to the process while requir-
ing concise communications. 

The template can be used for reporting any project status item, includ-
ing risk, and it promotes the quick dissemination of information to those 
who need it. The template, if properly designed, can also serve as the basis 
for the lessons-learned database, overcoming a frequent challenge experi-
enced by project managers trying to gather lessons learned at the end of a 
phase or project. The template, after its subject line and standard routing, 
should include five questions that are applicable to virtually all projects: 

u	 What happened? 

u	 What did the project plan say to do about it? 

u	 What was actually done?

u	 How did the action taken work?

u	 What are the recommendations for next time?

These questions provide the basis for informing those who need to 
know; but in order to keep this system manageable it’s appropriate to limit 
the responses to each question to about two short sentences. For such a 
system to work, the information must be transmitted quickly after the 
event to the project manager (usually within twenty-four hours), and the 
project manager must ensure that anyone who has a need to know gets a 
copy of the message. These messages, after being acted upon, should then 
be archived so that they’re available for the team to review in the lessons-
learned activities at phase or project end. As with all project management 
activities, rapid and accurate reporting must be appreciated – even re-
warded. If the project manager shoots the messenger, he or she will soon 
run out of messengers!

In summary, here is a risk management reality checklist: 

u	 Reality Check #1: Risk management is an ongoing activity. 

u	 Reality Check #2: Not doing good risk management is one of the 
top causes of troubled projects. 

MANAGING PROJECT RISK
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u	 Reality Check #3: Risk management is one of the areas that’s usu-
ally shortchanged early in the project, either by not being done 
completely or by managers who reject some of the risk analysis or 
risk responses. 

u	 Reality Check #4: Risk management can be implemented at any 
time in a project. If you didn’t start doing it at the beginning of 
the project, don’t despair!

u	 Reality Check #5: When done correctly, risk management pro-
vides a high return on investment.

It’s up to the project manager to ensure that good risk man-
agement practices are adhered to and that the results of risk management 
are documented. Document your recommendations, even if they’re ulti-
mately not approved, because that information will assist in your post-
project review and in developing lessons learned for future projects. 
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In an earlier chapter we compared a project to a road trip, and 
we’ll continue to follow that analogy. The trip plan has been done, and 
the team is getting ready to depart, but before every trip begins, a final 

check is needed to prevent false starts. 

Getting Traction 
Now begins the actual work on the deliverables of the project. The execu-
tion phase of the project is about managing and controlling outcomes. 
Managing and controlling activities are based on all of the work done in 
the planning phase. Anyone who has taken a trip planned by someone 
who didn’t come along on that trip can probably relate to the situation 
where instructions or plans weren’t completely clear or logical. Some proj-
ects have this characteristic because, sadly, for some project managers and 
teams the execution phase is the first time that they’ve had any contact 
with the project. To their detriment, some organizations don’t get project 
managers involved until the beginning of project execution, so those proj-
ect managers and their teams have had no input in the planning, estimates, 
or schedules. As a result team buy-in is usually low, and the project plan 
(if any) hasn’t benefited from the diverse experience of the team members 

CHAPTER EIGHT

Executing the Project
Where the Rubber Meets the Road 
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and may not even reflect the reality that they encounter at the beginning 
of the execution phase. Projects that start out this way often set the team 
up for failure, or at least for unreasonable time schedules and inadequate 
budgets. A high percentage of troubled or failed projects have taken this 
ill-advised path. To reduce the chances of problems, project teams should 
do some of the project initiation processes and teambuilding exercises that 
were described in chapters 2 and 6.

Checking the Roadmap 
Ideally, your project begins with the project manager and the project team 
(if assigned) involved in planning the work and developing the schedule 
and estimates. Then, at the start of the execution phase, they shift their 
primary emphasis from planning the work to working the plan that they’ve 
developed. The first thing to be done is to identify the project manager 
and team members (or the team leads and members for subparts of the 
project, if it’s organized that way). Once the team is in place they should 
review the state of the project by first reviewing the project documents 
that already exist. Remember that some of the major causes of troubled 
projects are (PM Solutions Research 2011): 

u	 Insufficient involvement by customer or sponsor

u	 Lack of a qualified project manager

u	 Failure to follow a project management methodology 

u	 Poorly defined/incomplete requirements 

u	 Not establishing/not following a change management process 

u	 Not establishing/not following a risk management process 

This means that the team that institutes and adheres to processes that 
eliminate or minimize the occurrence of these typical causes of trouble 
should have a much higher success rate. That being said, items that should 
be reviewed include everything developed in the initiating and planning 
processes to date, from the project charter and scope statement to the 
schedule and the resource lists.
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Trip Plan Complete? Documentation Review 
The documentation review determines what documents you have and how 
complete they are. Next, all your documents need to be updated. Just as in 
our theoretical road trip, if there have been changes, or new or additional 
information has become available since the trip was initially planned, then 
the trip plan must be updated. How much information is enough? What 
level of detail is needed? It depends. 

Because the amount of project management activity should be appro-
priate for the complexity and needs of the project, there’s no clear for-
mula for exactly what’s required. Scalability is the controlling principle. 
For a short trip you might only need a street name or a landmark to note 
a critical turn, while a long or complex route might require multiple maps, 
lengthy instructions, and various alternate routes in case of delays, de-
tours, or traffic backups. The key to successful project management is to 
have enough documentation and tools to successfully manage the project 
without wasting any effort on excessive activities or documentation (see 
Exhibit 8-1). 

Verifying Location and Route Conditions 
In trip planning you might contact an auto club or state highway depart-
ment for information or validation of the trip plan. Similarly, if a project 
manager or team is taking over a project that’s already underway, it may be 
wise to request a peer review (where another project manager documents 
the state of the project) or a project audit (where some outside group 
evaluates the present state of the project and the quality of its documen-
tation). These types of reviews can be used to re-baseline the project so 
that the new project manager and/or team can eventually receive credit 
or blame for what they’ve done and not for what they’ve inherited. It’s ap-
propriate to meet with key stakeholders as part of this review. 

Once the review is complete and necessary updating is done to exist-
ing documents and processes, the team may find that various documents 
and processes are missing from the inventory. It’s then appropriate for the 
project manager and team to complete the missing activities. The results 

EXECUTING THE PROJECT
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DOCUMENTATION REVIEW
•	 Project charter or other initiation document (e.g., customer contract)
•	 Business case
•	 Kickoff meeting documentation
•	 Completed checklists and documentation from initiating processes
•	 Organizational process assets (info, data, processes — typical example 

in corporate setting is vendor management/procurement management 
process)

Project Plan
•	 Stakeholder list (part of stakeholder management plan, if it exists)
•	 Business requirements document & traceability matrix
•	 Customer acceptance criteria
•	 Scope statement (produced by project team and more detailed than one 

in project charter)
•	 Work breakdown structure
•	 Project schedule
•	 Project budget
•	 Staffing plan
•	 Risk management plan
•	 Assumptions log
•	 Communication plan (probably also part of stakeholder management plan, 

if it exists)
•	 Change control plan

Execution and Control
•	 Status reports
•	 Scope change requests
•	 Customer satisfaction surveys

Closing
•	 Lessons-learned documentation
•	 Project closeout report

Meetings
•	 Agendas
•	 Minutes
•	 Issue/action item log
•	 Presentations

Exhibit 8-1. List of Items to Review in a Documentation Review
The number of items in the list depends on when the project manager is doing the 
review — if the review occurs later in the project life cycle then more documentation 
should be available and complete.
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of the document reviews, updates, and process completion may raise the 
need to again consult with the project sponsors from the project manag-
er’s organization and the client organization to advise them of the status of 
the project and to recommend changes in the schedule and/or the budget. 

Some teams have tried to leave some of these items to be completed 
as they’re needed (known as a just-in-time strategy); however, waiting to 
complete these processes is usually going to be more expensive and time-
consuming in the long run. It’s a matter of “pay me now or pay me later,” 
and paying later (to fix problems) can often cost ten to a hundred times 
as much as fixing something early in the project planning or execution 
phases. 

Once all of the planning is completed, it’s appropriate to update the 
stakeholders on any changes since the last meeting with them. This updat-
ing may be part of an execution phase kickoff meeting.

Critical Questions 
At the completion of the documentation review and updating processes 
the project manager and team should have very clear answers to questions 
such as: 

u	 What are the customer acceptance criteria? 

u	 What metrics will be used to track the project status? 

u	 What are the details of the project management information 
system, including the project repository and/or shared drive, for 
documenting project information? 

u	 What are the roles and responsibilities of each team member? 

u	 How will communications (internal and external) be handled 
and by whom? (Who reports what, when do they report it, and to 
whom and in what formats?) 

The answers to these questions should be documented in the project 
file thus far completed. The templates and formats for reports, the fre-
quency of those reports, and the application of the various metrics should 
be clear to all stakeholders. It will be up to the project team to adhere to 
and enforce those standards and metrics throughout the life of the project 

EXECUTING THE PROJECT
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and to adjust the system to get consistent, timely, quality information to 
support the decision making required. 
It’s imperative that the project manager get everyone oriented and moti-
vated. Although the first task could be relatively easy, the second could be 
a serious challenge. Tools such as a phase kickoff meeting, a team charter, 
an organization chart, and regular status meetings can help with the orien-
tation. But the fact that project managers often have to coax performance 
from individuals over whom they have little or no positional power can 
prove challenging.

Who’s On Board, and Why? 
Stakeholder Priorities 

As we start moving, it’s important to note that team members often serve 
on various project teams simultaneously and have numerous “number 
one” priorities at the same time. To get the best performance, the project 
manager must understand and respond to each team member’s WIIFM 
(what’s in it for me). Only when this individual motivational perspective 
is understood can the project manager get optimal performance from 
the team member. The project manager must also appeal to each project 
stakeholder’s WIIFM to get the very best performance out of each person, 
whether it be an input to one of the work packages, a deliverable, or an 
approval. A special group of stakeholders are the customers, both internal 
and external. They may not all agree on the goals of the project, and they 
may have other conflicts; for example, those who specialize in financial 
issues want to keep costs to an absolute minimum, while the end-user cus-
tomer wants additional functionality or the capacity for future expansion 
or change in the project. 

Keeping the Passengers Happy: 
Managing Customer Expectations 

Just as a driver will keep passengers informed and calm by advising them 
of their progress on the trip and telling them when there will be a devia-
tion from the planned route, one of the project manager’s principal duties 
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throughout the project is managing customer expectations. While cus-
tomer expectation management begins at least as early as the requirements 
definition phase of the project and continues through project closeout, it’s 
especially important during the execution phase. This process starts with 
the development of clear, documented customer expectations, including 
the customer acceptance criteria. 

The process continues with frequent communications between the 
project manager and the customer. The project manager must judge the 
amount and type of communications (status reports, face-to-face meet-
ings, work site visits, etc.) that will meet the customer’s needs and make 
them feel truly included in the management of the project. The project 
manager will often find it necessary to remind the customer of the agreed-
upon requirements, pointing out how the project team is delivering as 
promised. The project manager should also keep a log of the extras that 
the team delivers beyond what was agreed upon, because this information 
will become valuable at the end of the project to counter complaints and/
or enhance customer satisfaction. Where problems arise, it’s important to 
keep the customer informed and to ensure that they understand that the 
team has acted professionally in taking all appropriate steps to deal with 
those problems. By ensuring that the customer understands the situation, 
the project manager and team are getting a sort of buy-in from the cus-
tomer, and when done properly they can have a satisfied customer even 
when they don’t meet all of the project goals. This satisfaction results from 
the customer’s understanding of all that was done and all the obstacles 
that were overcome to get to this point in the project. But this level of cus-
tomer satisfaction isn’t easily achieved without a conscious on-going effort 
by the project manager and team. This conscious effort begins with open 
and frequent communications – and not only about what’s going right. 

Don’t Hide Problems 
Problems seldom improve when hidden; they must be brought out into 
the light. Manure without air just stinks; but brought out into the air and 
sunlight and properly cultivated, it becomes wonderful fertilizer. So the 
project manager needs to cultivate problems and challenges so that they 
become a source of growth for the project and the team. This process starts 
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with the monitoring of all the activities and possible risks of the project 
and with the prompt reporting of events including precursors to risks 
(trigger conditions), the actual occurrence of risks, and milestones accom-
plished or missed. Only when such information is promptly disseminated 
to all who need to know can you hope to achieve excellence in customer 
expectation management. The risk register, assumption log, and issue log 
are three of the principal tools for documenting and tracking these matters 
(see Exhibit 8-2).

Detours and Revised Routes: 
Change Management

An area that must often be addressed as part of customer expectation 
management is the change management process. Customers often want 
changes in their projects, and some don’t like to be constrained by the 
level of process and documentation required to maintain control of the 
project scope. For the project manager this is an area where compromise 
isn’t acceptable. The project manager must assure that everyone involved 
with the project understands and adheres to the change management pro-
cess. Failure to adhere to the process can result in scope creep (unapproved 
increases in scope), cost and schedule overruns, undocumented features in 
the system, and an inaccurate project file. The process includes four ele-
ments: 

u	 Documented change management process 

u	 Change control board (change management board and/or 
configuration management board) 

u	 Change request form (see Exhibit 8-3)

u	 Project change log (see Exhibits 8-4 and 8-5) 

Every change must be submitted on a request form and logged into 
the system, and then action (acceptance, rejection, or referral) is taken by 
the change control board. Most changes will have an effect on the project 
cost or schedule or both. Normally, before a change is accepted, the team 
must analyze the impacts and determine how it will affect the risk picture. 
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Exhibit 8-3. Scope Change Request/Impact Form

SCOPE CHANGE REQUEST/IMPACT FORM

Document Preparation Information
PROJECT NAME	 PREPARED BY (PRINT)	 DATE PREPARED	 PROJECT ID	 CHG NO. 

			 

Proposed Change
BASELINE DESCRIPTION

Give an in-depth explanation of the original system design and architecture. 
Explain why this was originally the selected solution.

CHANGE DESCRIPTION

Define the product or technical design changes that must be carried out to 
implement the change request. Identify all WBS elements and work packages 
affected by the change. If additional resources are required or if resources must 
be shifted, show the impact on the existing work package implementation.

REASON FOR CHANGE

Describe circumstances resulting in need for change request. Include timing, 
personnel involved, and summary of the issues.

BUDGET IMPACT

State the cost to complete this change request. Identify and analyze projected 
financial consequences of making the requested change. Estimate cost 
differentials as precisely as possible, and include a recommendation on any 
changes in the customer’s obligations.

SCHEDULE IMPACT

State the impact on the project schedule of this change. Include references to 
the critical path. Discuss workarounds to preserve schedule if possible.

Tasks and Other Information Needed to Complete the Solution
TASK	 START DATE	 END DATE	 DURATION	 RESOURCE(S)

Task 1	 __/ __/ __	 __/ __/ __	 X days	 Resource 1, Resource 2
Task 2	 __/ __/ __	 __/ __/ __	 Y days	 Resource 1
Task 3	 __/ __/ __	 __/ __/ __	 Z days	 Resource 3, Resource 4
				  
Authorization – Project Manager
NAME (PRINT)	 SIGNATURE	 PHONE	 DATE

			 
Authorization – Business Sponsor
NAME (PRINT)	 SIGNATURE	 PHONE	 DATE
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These considerations will be inputs to the decision on the change request. 
Depending on the organization, the change control board could have dif-
ferent functions. In some cases they will actually consider each change re-
quest and approve, reject, or defer it. In other organizations the board will 
prioritize changes that have already been approved and will cancel changes 
that have been preempted by subsequent changes or developments. Many 
organizations have different levels of change control boards, and for large 
changes, or for changes to critical projects, the person or group proposing 
the change may have to run the gauntlet, appearing at increasingly pow-
erful boards, which sometimes may end with an appearance before the 
board of directors to get final approval. 

Occasionally there will be a change where the change request pro-
cess will take much longer and require more work than implementing 
the change. This is not a reason to exempt that change from the system. 
Should a team member not want to burden the customer with the comple-
tion of the request, then that team member should complete the request 

Exhibit 8-4. Project Change Log

PROJECT CHANGE LOG

Project Name:	

	CHG	 CHANGE 	 DATE	 DATE	 DISP	 CHANGE 	 DURA-	 RESEARCH	 LABOR 	
	NO.	 DESCRIPTION	 SUBMITTED	 CLOSED	 CODE*	 IMPACT**	 TION	 HOURS	 HOURS

	 1								      
	 2
	 3
	 4
	 5								      
						      Total	 _____	 _____	 _____	

		
*Disposition Code
	 A = Change accepted in project		          
	 C = Change rejected or withdrawn		          
	 X = Estimate adjustment			       

**Change Impact Code
	 H = High, extremely important or imperative to change
	 M = Medium, important, but we can operate without this change
	 L = Low, desirable, but with little impact if the change is not made 

EXECUTING THE PROJECT
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Exhibit 8-5. Project Change Log Instructions

PROJECT CHANGE LOG INSTRUCTIONS

Purpose
The project change log serves two purposes: it provides a summary record of all 
the project change requests that have been submitted for the project, regardless 
of the disposition of the change request; and it serves as a management 
reference for approved changes in project scope, deliverables, cost, or duration. 
This log and the scope change request/impact form provide a reference source 
for both the project manager and the customer or user, keeping them apprised 
of the change requests and the disposition of those requests.

Origination and Timing
A scope change request/impact form must be completed prior to entering a 
change request in the project change log. The project manager completes the 
project change log. The frequency of updating and distributing the project 
change log is documented in the statement of work. Typically, the change log 
will be published weekly in conjunction with the project status report.

Forms
•	 Project change log: A project change log template is available.
•	 Scope change request/impact form: A detailed description of a project 

change request. The scope change request/impact form is completed prior 
to entering the change in the project change log.  

Field Instructions
•	 Chg. No.: The change number is the identification number you assign to the 

change request when you record a change in the project change log. Use 
a sequential numbering scheme that you will apply to all changes for the 
project (beginning with “1” is fine). Enter the change number on the scope 
change request/impact form in order to cross-reference the change request 
form with the change log.

•	 Change Description: Briefly describe the change based on the information in 
the scope change request/impact form.

•	 Date Submitted: Date on which the change request was submitted to the 
project manager.

•	 Date Closed: Date on which this change request was accepted, rejected, or 
withdrawn. If accepted, the work and schedule impact of the change should 
be incorporated in the project plan.

•	 Disp.: The disposition code records the final disposition of the change.
		  A	 =	 Change accepted in project
		  C	 =	 Change rejected or withdrawn
		  X	 =	 On hold or pending
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and submit it to the system. Remember, poor change management is usu-
ally one of the top causes of troubled projects. This is an area where the 
project manager must insist on compliance. 

Reserve Fuel: The Change Pot 
Some clients pay for each change in a project, but often, whether the cli-
ent is internal or external, they don’t. Where the system doesn’t allow for 
charging the client for the change, there’s another tool that helps keep 
some clients somewhat restrained. That tool is the change pot. The change 
pot is a contingency fund in the project budget to deal with what would 
otherwise be unfunded changes. This fund is created during the estimat-
ing phase or as soon as possible after, and it adds to the project budget the 
amount of time and/or money that this client’s projects, or this type of 
project, usually go over budget and schedule. So if a certain type of project 
(or this type of project for the current client) usually experiences a 30-per-
cent cost overrun, the budget has a change pot in that amount added to 
it. Then, as unfunded changes occur or are proposed, the client is given 
an estimate of what it will cost to investigate the change. They can then 
choose to investigate the change or not, with any activity being charged 
against the change pot. After the change is investigated the client is given 

•	 Change Impact: This code indicates the impact of this change on the 
business group or area:

		  H	 =	 High (extremely important or imperative to change)
		  M	=	 Medium (important, but we can operate without this change)
		  L	 =	 Low (this change is desirable, but with little impact if the change is 
				    not made)
•	 Duration: Enter the estimate for the duration (in days) that this change will 

add to the project schedule.
•	 Research Hours: Enter the number of hours that will be (or have been) spent 

to research this change.
•	 Labor Hours: Enter the number of person-hours that this change will add to 

the project.
•	 Total: As changes are incorporated in the project, calculate the total for each 

of the impact metrics (duration, research hours, and labor hours).

Exhibit 8-5 continued. Project Change Log Instructions

EXECUTING THE PROJECT



156

PROJECT MANAGEMENT ESSENTIALS

an estimated cost for implementation of the change, and they again de-
cide whether they should go forward or not, with any costs being charged 
against the change pot. While the change pot is sometimes only a paper 
fund, it has a significant effect on the client, who actually feels that he or 
she is spending real money. This approach recognizes the reality of cost 
and schedule overruns and brings the client into an active and informed 
decision-making position, which clarifies exactly why a project went long 
or over budget due to unfunded changes.

Checking the Gauges: Status Meetings 
One of the most important techniques for keeping project execution 
on track is to hold regular status meetings with established agendas. By 
making risk the first item (or at least one of the top three items) on those 
agendas, the project manager keeps the team focused on the ongoing im-
portance of risk management. The risk portion of the agenda typically in-
volves team members who are assigned to monitor and manage specific 
risks for the team. Those team members report on their risks if they’re 
among the top five or ten risks during the upcoming work period. After 
risk reporting, the progress on various milestones is typically discussed. 
The emphasis should be on very basic questions such as: Are we meet-
ing the schedule and milestones? Are the deliverables meeting all required 
standards? In conducting these meetings it’s essential that the focus be on 
status reporting, not on problem solving. Should the team identify prob-
lems that need solutions, the problem solving should be done in a meeting 
separate from the status meeting. That meeting can even follow immedi-
ately after the status meeting, as long as those who aren’t required to be 
present for the solution meeting are excused. 

By not allowing the status meeting to degenerate into a problem-
solving meeting, and not keeping team members overtime in meetings, 
the project manager increases the chance that members will attend status 
meetings and be prompt. Meeting minutes need to be created and dis-
tributed shortly after the meeting, and those on the distribution list for 
the minutes should have only a few days to challenge the content of the 
minutes. After that short period the unchallenged minutes should stand 
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as agreed upon. Normally there will also be a project status report on a 
weekly basis that summarizes the project status and is distributed to proj-
ect stakeholders and interested senior managers (see Exhibit 8-6).

Steady, Predictable Driving Reduces Accidents! 
It’s easy to follow a good leader. Like an excellent driver, the project man-
ager follows standard procedures – such as clearly signaling intentions 
well in advance – and takes action well before critical situations develop. 
For project leaders one big challenge in dealing with the issues presented 
during project execution is to react consistently to variation from the stan-
dards. Doing so makes it much easier for all who are following their lead. 
A first step toward this goal is to establish the tolerance for variation for 
the budget, the schedule, and the scope. Individual milestones may have 
higher or lower tolerances, and these need to be documented and commu-
nicated to the team so that they can monitor for these variations. Teams 
will normally establish action parameters for each item being measured, 
and should the variation reach that level, action must be taken to deal with 
the problem. For drivers examples of these parameters include indicators 
that you need to change lanes or start braking or speed up to deal with a 
developing situation. For project managers and leaders these parameters 
will vary from project to project and customer to customer. They can also 
vary according to the stage of the project, timing in the organization’s 
fiscal cycle, or because of outside influences (such as changing monetary 
exchange rates). 

Whatever the standards, the reaction to similar situations should be 
consistent. Inconsistent reactions make it much harder for the team mem-
bers driving behind you to have safe trips or to plan for the future. And 
when actions are taken they should be documented and communicated 
to the appropriate stakeholders so that the stakeholders understand how 
Project Roadtrip is progressing.

Regular, clear, and complete communications are the founda-
tion upon which great project execution relies. The project manager can 
expect to spend over 80 percent of his or her time communicating. Clear 
organization, well-defined roles and responsibilities, and the mandatory use 

EXECUTING THE PROJECT



158

PROJECT MANAGEMENT ESSENTIALS

Exhibit 8-6. Weekly Project Status Report

WEEKLY PROJECT STATUS REPORT

TO: (INCLUDE APPROPRIATE ADDRESSEES)

FROM: DIVISION OR BUSINESS UNIT NAME

PROJECT NAME:

STATUS REPORT FOR WEEK ENDING: ___/ ___/ ___

 
Project Description
Enter a short description of the project and the outcome.
 

Activities and Accomplishments for Period Ending ___/ ___/ ___
List the week’s activities and accomplishments that have been achieved for this project.
 

Plans for Week Ending ___/ ___/ ___ 
State the current week’s objectives and significant activity for this project.
 

Target Dates
List any new, changed, or significant target dates.

TASK					     TARGET DATE

	

Assumptions
List any assumptions.
 

Issues
List any issues (new or open) that require an action plan.
 

Risks
List any new or continuing risks associated with the project. Always include risks 
documented in the project charter.
 

Note: Include the project schedule showing delays to the critical path. Include other 
project status graphics as necessary to support information in this report.
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of various project management tools are ways to achieve that level of com-
munication and documentation that will serve the ends of this project and 
future projects that rely on its record.
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Measuring performance is not as simple as it seems. 
— Philip Streatfield, The Paradox of Control in Organizations 

The root cause of inaccurate status reporting is that PMs are simply not 
trained to carry out this important activity.” 

— Capers Jones, Crosstalk Magazine, June 2006 

Quite often project managers believe that monitoring and con-
trolling projects is a relatively straightforward process. Howev-
er, as the quotes above underscore, it’s harder than we think to 

monitor and control project events. This chapter will discuss some of the 
underlying reasons why and suggest techniques for monitoring and con-
trolling success.

The Butterfly Effect
The goal of project monitoring is to gain useful information upon which 
control decisions can be made. But projects are a collection of hundreds 
or thousands of interacting parts and events. The signs of trouble can often 
be hidden. We know that when large, damaging events occur on projects, 
they didn’t happen all at once; they began as seemingly minor events that 
grew and combined over time to become something catastrophic. This 
problem in projects sounds eerily like the chaos theory concept called the 

CHAPTER NINE

Monitoring and Controlling 
the Project
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butterfly effect, which is popularly expressed as “a butterfly flapping its 
wings in South America creates a wind, that eventually grows to become 
a tornado in Texas.” While this may not be literally true, it’s descriptive of 
the way minor events can combine in unforeseen ways to create massive, 
complex, negative events. This is the same concept that we struggle with 
on projects. A project assumption left unresolved in planning becomes 
a major problem in execution. A requirement left to be determined be-
comes a software defect that threatens the stability of the entire program. 
Two key concepts for limiting the butterfly effect are: Have a plan and 
monitor effectively!

Having a plan means that the project team builds as much of a plan 
as they can based upon the type of work they’re doing. In chaos theory 
terms, this plan is referred to as the area of order (AOO). This AOO is 
critical to the team’s ability to monitor and control the project. It allows 
the team to identify variance earlier and to start to work on resolving it be-
fore it grows to become a project hurricane. This is the concept of identify 
early, which is so important to ensure that as many butterflies as possible 
are identified as early as possible. This is a challenge because monitoring 
activities require time and effort, and many project managers believe that 
time not dedicated to actual work on the project doesn’t add value. Addi-
tionally, many of the systems or approaches used by organizations to plan, 
monitor, and control projects don’t deliver an adequate level of detail or 
enough feedback to identify that a butterfly – or, in project management 
parlance, a variance – is in the system and where it is. Ideally we should 
establish our area of order early in the project life cycle. 

As you can see in Exhibit 9-1, the potential cost of variances increases 
as the project proceeds through the project life cycle. This fact makes the 
case that taking time to plan in the front of the project is beneficial.

Monitor Effectively
It’s unrealistic to think that a project team can identify and remove all the 
causes of variance from the project. In fact, the team should not automati-
cally act on each occurrence of variance because some variance is normal. 
However, each occurrence should be examined and understood so that 
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proper action will be taken. To ensure that as many variances as possible 
are revealed, you must implement tools and techniques that collect the 
right data and are sensitive enough to make you aware of the existence of a 
variance as soon as possible. Whether you’re concerned about variances or 
just basic project performance for reporting purposes, effective monitor-
ing of the project ensures that the right actions are taken to produce the 
desired result. Effective monitoring tools should meet these criteria: 

u	 They can be applied consistently throughout the project life cycle 

u	 They are easily understood by their users 

u	 They should be concise 

u	 The data are easy to gather 

u	 Data collected should provide real, actionable information

The Relationship of Monitoring to Controlling
Monitoring is the systematic and organized collection of data to be used 
to analyze and report project performance and to forecast project result. 
Controlling is the decisions made and actions taken within the project 

Exhibit 9-1. Potential Impact of the Butterfly Effect
The potential cost of variances increases as the project proceeds through the project 
life cycle.

Cost

Time

	Concept 	 Plan 	 Execute 	 Close 
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to influence or regulate the result. These concepts seem simple, yet their 
misapplication is the root of frequent project problems. 

Two things seem to happen nearly simultaneously in project manage-
ment: the plan is executed, and variation begins to impact it. For this reason 
our first steps in a project – the WBS and project plan – include specific 
work activities that we can monitor. Two simple rules to remember are: 

u	 The collection of monitoring data for no purpose is a waste of 
time and a source of unrecoverable cost. 

u	 The implementation of control actions not based on data or an 
understanding of the long-term vision for the project is a perfect 
example of a fix, as in the expression “today’s fix is the beginning of 
tomorrow’s problem.” A good conceptual model to keep in mind 
when monitoring and controlling your project is the plan, do, 
check, and act (PDCA) cycle popularized by quality movement 
guru W. Edwards Deming. This approach, as seen in Exhibit 9-2, 
is a systematic approach that includes monitoring and control. 

The PDCA cycle reminds the project team to define what’s to be 
measured during the planning phase. It also reminds the team that this 
approach is cyclical – not done just once. And lastly, the PDCA cycle in-
dicates that action is not always necessary, but an organized collection and 
examination of the data is. 

Design of the Monitoring System 
There are as many different approaches to performing project manage-
ment as there are projects. The type of project, its goals, the timeline, the 
budget, and many other factors cause organizations and project teams to 
follow various life cycles in accomplishing project work. The first impor-
tant decision is to define the type(s) of monitoring activities that they 
want in the project. In general, there are three approaches to monitoring: 
in situ review, phase review, and closure (or end) inspection. 

In situ monitoring is the frequent collection of data. It can take place 
in weekly meetings, daily stand-up reviews, or when project team members 
review the project data. This process is structured to ensure that key items 
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are reviewed. The in situ review is normally conducted by the project man-
ager, project sponsor, or project team. 

The second approach to project monitoring, which is more widely 
practiced, is the phase review. This type of review establishes a review 
meeting at key points in the project life cycle. Exhibit 9-3 shows an ex-
ample of a product development life cycle with review points indicated 
by triangles. 

In the process depicted here, the management oversight team is re-
sponsible for conducting the phase reviews and for deciding to continue 
the project, stop it, or delay it for adjustment. 

The third type of monitoring system is the closure inspection. This 
type of monitoring is a collection of data at the end of the project includ-
ing lessons learned and the result. The closure review is normally conduct-
ed by the project sponsor or the project manager. It can also include the 
customers, key stakeholders, and others whose input is deemed valuable. 
This type of review should be highly structured to ensure effective, consis-
tent data collection.

One of the criticisms of the closure inspection approach is that the 
data is collected too late to benefit the subject project. Though this is true, 

Exhibit 9-2. The Plan-Do-Check-Act Cycle
The PDCA cycle reminds the project team to define what is to be measured during 
the planning phase. It also reminds the team that this approach is cyclical — not done 
just once.

Plan
•	 Develop the 
	 project plan
•	 Obtain stakeholder
 	 commitment 
•	 Define measures

Do
•	 Deploy the plan and
 	 start the project 
•	 Begin monitoring

Act
•	 Decide if control 

actions are or are not 
required

•	 Review options
•	 Select best option
•	 Implement 
•	 Update 

documentation

Check
•	 Organize the data 
•	 Create displays 
•	 Analyze the result

Plan Do

Act Check
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most organizations recognize that the purpose of any inspection is to gain 
knowledge for improvement. The closure inspection data should be used 
to improve future project performance. An emerging best practice with 
closure inspection has been to combine it with phase reviews to collect 
lessons learned specific to each phase. For example, use a closure review as 
an after-phase item to learn how the organization can write better require-
ments or perform more effective testing. 

The project team should select one, all, or some combination of the 
monitoring design approaches discussed above. This monitoring system 
should be implemented consistently across all projects to ensure the or-
derly collection of project data. 

Data Collection Considerations 
Experienced project managers know that if data isn’t collected in a rou-
tine, standardized way, it’s of little value. Project organizations need to 
determine the following for their monitoring systems: 

u	 What are we trying to know? (criteria) 

u	 What is the effective measure for that data? (metric) 

Exhibit 9-3. Phase Review Process
In this example product development life cycle, phase reviews of the project are held 
at specified review points (indicated by triangles).

q q q q q q
Requirements Build Test DeployConcept Plan

Oversight
Team
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u	 What data should we collect for that measure? (test) 

u	 Where can that data be most effectively collected? (monitor) 

u	 Who should collect that data? (control)

In many cases organizations will take a somewhat generic approach to 
project monitoring activities and direct the project team to report simple 
key data for the project such as: 

u	 Schedule status (ahead, behind, on track) 

u	 Cost performance (over budget, under budget, on budget) 

u	 Scope status (scope changes, test results) 

u	 Accomplishments (deliverables completed this reporting period, 
issues resolved, risk resolved, etc.) 

u	 Forecasts (upcoming major deliverables, key activities, project re-
sult projections)

u	 Issue or guidance discussion

Whatever approach your team takes for monitoring the project, re-
member that the consistent collection of data both saves time and enables 
effective project decision making and improvement.

Data Display
Another consideration for the monitoring process is the display of the 
collected data. Project data can be displayed in a great many ways. The 
goal of display is to provide data in a simple, graphic way so that it assists 
the decision makers with their control activities. Project software can be 
very helpful in that the software displays (e.g., Gantt charts, network dia-
grams, resource loading sheets) can be shared and will be consistent for 
all users of the software. Not all organizations have a standard for the use 
of one type of software or for data collection. That limits that organiza-
tion’s ability to share information among its parts, to act uniformly on 
variation, to work effectively with vendors, and to keep useful historical 
records. It’s true that desktop software tools can be used effectively to 
manage projects, but the use of these tools is often personal in that the 
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project manager sets it up to his or her standards, which may vary con-
siderably from those of the other project managers in their organization. 
Some examples of data displays that the project team might consider are 
shown in Exhibits 9-4 through 9-7. 

These tools are a few of the many for monitoring projects. Most or-
ganizations have folks with knowledge of statistics and graphics who can 
help if you’re not experienced in this area. Engaging them to help your 
project team to organize the collected data can often save time and expand 
your team’s understanding and project performance. 

Some key considerations for selecting the right display are: 

u	 It distills data into a simple, easy-to-understand graphic. 

u	 It can be shared easily with key project team members. 

u	 It can be understood by the audiences who will view it. 

u	 It uses a condensed approach to display (with backups if neces-
sary).

Exhibit 9-4. Project Dashboard
Some of the displays used by project teams combine various monitoring tools into 
one overall “dashboard” for monitoring the project. The project team (or management) 
identifies the items to track on the dashboard, and if it’s linked to project software, 
the system updates automatically. Schedule status is often communicated visually 
using green (OK), yellow (some concern), and red (significant issues) graphic displays.

PROJECT DASHBOARD
Project Name Schedule Phase Start Finish % Done Strategic Goal

B4B Release 12 Executing 9/4/05 8/8/06 85% Customer-based

CDR Facility Closing 1/5/06 9/8/06 98% Infrastructure

Website Migration Initiating 7/8/06 2/8/07 2% Infrastructure

PMO Upgrade Executing 6/6/06 4/1/07 20% Infrastructure

SOX Reporting Executing 3/5/06 8/5/06 80% Mandatory

Strategic Plan Executing 8/5/06 1/5/07 10% Mandatory

Risk Assessment Initating 7/5/06 2/2/07 15% Mandatory

Money Orders Closing 6/6/05 7/1/06 95% Value-add

CDR-QVC Executing 5/9/06 4/1/07 30% Environment
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Exhibit 9-5. Resource Bar Chart
The bar chart displays project performance data in a simple-to-read format. In the 
example above we are examining the percentage of available resource capacity (pro-
grammers, testers, and business analysts) obligated in each quarter of a given year.  The 
project team can use this data to determine when more project work can be added or 
when a resource is overloaded. 
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Exhibit 9-6. Percentage over Budget Run Chart
In the run chart above, the project team is able to understand how they are performing 
in relation to their budget over time. The key here is that they can see trends and act 
on those trends in order to reverse them, or enhance them if the trend is a positive one 
(cash savings). In this chart we see that the project is 9% over budget by March. The team 
took management action, which reduced the overage to 5% in April. Unfortunately 
that did not completely remedy the problem and in May the overage shot up to 12%.
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Earned Value Management 
Many of the systems used to manage project performance are limited in 
that they present data in a single-view format. For example, look at the 
project budget chart in Exhibit 9-8.

What can we infer from this chart? Are we doing a good job on the 
project? Are we within the budget projections? We learn very little from 
this chart without some context and some understanding about other parts 
of the project. To be effective in monitoring and controlling projects, we 
need a consistent view of the project that considers the interrelationships of 
time, cost (resources), scope, and performance. 

Earned value management (EVM) provides just such a view. EVM is 
a system that’s more widely used on government and government-related 
projects, but it’s increasingly used by projects outside of the government 
domain. EVM is “a methodology that combines scope, schedule, and re-
source measurements to assess project performance and progress” (PMI 
2017, p. 705) It has been characterized (though it isn’t always) as an objec-
tive project measurement and management system. Though many authors 
make this topic quite complex, it’s fundamentally very simple. 

For example, suppose you’re asked to go on a business trip out of town 
for two days. You had planned to mow the lawn but you don’t get around 

Exhibit 9-7. Pareto Diagram of Defect Causes
The Pareto diagram is also a bar chart, but it’s unique because it displays data in de-
scending order of importance or magnitude. This type of diagram can help the project 
team identify key sources of problems, risks, or major areas of focus.
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to it. You ask your teenager to mow the front and back lawns. She agrees, 
and to sweeten the pot you offer $20 ($10 for the front and $10 for the 
back). Now she’s excited: “I’ll get started right now!” In a moment of 
weakness, you give her the $20 up front. You jump into a taxi and leave for 
the trip. Your child mows the front lawn and stops to take a rest. As she sits 
on the front porch, one of the passing neighborhood kids invites her to go 
to the arcade. Your child says, “I have $20!” So away they go. Day turns to 
night and your child comes home too late to finish the lawn. The next day 
she just forgets – after all, the $20 is history. When you return home later 
that day you’re disappointed to see that the job isn’t complete – the front 
lawn is finished but the back is still undone. 

This simple story helps us to understand the earned value approach 
because it demonstrates the key concepts. The first factor we’re concerned 
with is planned value (PV). PV is the authorized budget assigned to sched-
uled work. In simpler terms, it’s the amount budgeted (normally mon-
etary) to the work that’s scheduled to be accomplished (WBS activities 
or work packages) in the plan at a given point in time. In the story above, 
the PV is $20 ($10 for the front and $10 for the back). In some software 
systems PV is known as budgeted cost of work scheduled (BCWS). 

A second important earned value term is actual cost (AC). The AC 
is the realized cost incurred for the work performed on an activity dur-
ing a specific time period. Again, in easier to understand language, it’s 

Exhibit 9-8. Project Budget Bar Chart
Single views of data like that shown in this chart often do not provide the information 
needed to make effective decisions. Are we doing a good job on the project? Are we 
within the budget projections?
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the total of the actual costs (normally monetary) expensed or paid out 
against specific activities and work packages in the project. In the exam-
ple above, the AC was $20 because you paid your child the full amount 
before you left. Another term for AC is the actual cost of work performed 
(ACWP). 

Finally, the key question is: “What value am I getting for my invest-
ment?” That factor is known as earned value (EV). EV is a measure of 
the work performed expressed in terms of the budget authorized for that 
work. In other words, it’s work completed valued in monetary terms. In 
the case above, the EV when you return home is $10 (only half of the work 
is done). EV is also known as the budgeted cost of work performed (BCWP). 

These three factors help the project team identify a) what should have 
been done, b) what has been done, and c) what the value of the work per-
formed is (and thus the value of the project). To extend the ideas of earned 
value into performance monitoring and forecasting, a few more terms are 
necessary to discuss: 

u	 Budget at completion (BAC). This is the sum of all the budgets 
established for the work to be performed. If you did everything 
you said you would, when you said you would do it, the cost of all 
of that without change is the BAC. If there is a change, of course, 
the BAC should be reviewed. 

u	 Cost performance index (CPI). This is a key figure for cost mon-
itoring and is normally a fixture of project dashboards. It’s a ratio 
that expresses the cost efficiency for the project. The formula for 
CPI is EV ÷ AC. In the story above, the EV is $10 and the AC is 
$20. That yields a CPI of .50. In other words, for every dollar you 
spent on that lawn mowing work, you received 50 cents worth 
of work in return. I think you would agree that this is not an ac-
ceptable result. This is the kind of insight that the earned value 
system can give you for your project, a sub-project, work paths, or 
work packages. It helps you to identify the butterfly earlier in your 
monitoring activities. 

The earned value management system can also be used to understand 
performance-to-date in key areas. For example, we can derive the cost vari-
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ance (CV) by using the formula EV – AC. Using this formula, what is 
the CV for the lawn mowing story above? (EV (10) – AC (20) = -10.) A 
negative cost variance result normally indicates a less-than-desirable situ-
ation. When the value of the work performed is less than the costs paid 
out for it, this is often referred to as a cost overrun. Ideally the work will 
be equal to or greater than (positive) the cost. (Wouldn’t it be a good situ-
ation if we could get the whole lawn mowed for just $10?) 

Another concept used by project managers is schedule variance (SV). 
Schedule variance is equal to the EV – PV. In the simple story above, EV 
(10) – PV (20) = -10, which means that we’re behind schedule. This also 
is not desirable. These simple formulas and concepts for earned value are 
just the beginning of a larger discussion that’s beyond the scope of this 
work. Refer to the references in the bibliography for additional earned 
value readings.

A Final Note about Monitoring 
Any attempt to monitor project performance will have intended as well 
as unintended consequences. It’s often the unintended consequences that 
catch project managers by surprise. In the 1920s a series of experiments 
was run at the Western Electric Hawthorne Plant in Cicero, Illinois. One 
of the goals of the study was to determine if better lighting improved 
worker productivity. Basically, the researchers increased lighting, tracked 
worker performance, and discovered that worker productivity improved. 
They made other aesthetic improvements and discovered that productiv-
ity again improved. To validate their findings they retarded the lighting 
and discovered, much to their surprise, that productivity improved again. 
They discovered that it was not the improvement in lighting that was caus-
ing the improvement in performance; it was management’s interest in and 
close monitoring of performance that caused the change. 

Every organization needs to gather objective information to improve 
and guide projects. However, the act of collecting data can create fear if it’s 
not done properly. Leaders of organizations and projects that collect data 
need to recognize the impact that data collection has on the organization 
and plan to manage that dynamic. 

MONITORING AND CONTROLLING THE PROJECT
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Some key considerations for project managers who want to reduce 
fear on their projects are: 

u	 Maintain an even composure when hearing good results or bad.

u	 Recognize honesty. 

u	 Ensure that you review both good and bad projects during moni-
toring activities. 

u	 Recognize that in most cases, “problems in the system are owned 
by management and not the fault of the worker.” (Deming 1993)

Project Control 
The concept of control is one of the easiest and one of the more difficult 
parts of the project management system. It’s easy if the planning and mon-
itoring steps were effective; it’s difficult if they weren’t or if the organiza-
tion isn’t ready for the control actions. The primary goal of control is to 
regulate the project result: to influence performance to a given end. In 
the project environment, control is the process of ensuring that the actual 
performance is in line with the planned performance. When it isn’t, con-
trol actions are undertaken to get it back in line. Control has always been 
identified as one of the core activities of management. 

It’s important to remember that control activities are fed by the moni-
toring process, and that’s where the more complex activities have taken 
place. Once data are available, the project team reviews the data to deter-
mine if current performance is in line with the plan. When it is, project 
managers can say that the project is in control (achieving planned results). 
When it isn’t, then control actions may be necessary. There’s variation in 
everything and the key to control is to identify when the amount of varia-
tion or the trend of the variation is unacceptable. It’s especially a challenge 
in an interdependent system to consider control actions in view of the 
whole. In some cases today’s control action is tomorrow’s variation. Con-
trol considerations are depicted in Exhibit 9-9.

Using the control action matrix, when a variance falls into the “Imme-
diate action required” quadrant, the variation has reached unacceptable 
levels and immediate action is appropriate. 
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Schedule
When key schedule dates are in jeopardy or already late, consider the fol-
lowing actions:

u	 Fast track (perform tasks in parallel).

u	 Crash (add resources to a task to speed up its performance).

u	 De-scope the project (delete or amend some of the planned 
scope).

u	 Replan the project (start anew). 

u	 Use resource strategies that gain time (employ higher-level exper-
tise, outsource, etc.).

Cost
The project budget is in jeopardy or already over-obligated. Consider the 
following actions: 

Exhibit 9-9. Control Action Matrix
When a variance falls into the “Immediate action required” quadrant, the variation has 
reached unacceptable levels and immediate action is appropriate.
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allow. Ensure the full 

impact is understood in 
relation to other project 
work and the customer.

Activities

Variation
from
Plan

Unacceptable

Acceptable

Immediate action 
required.

No action
required.

Monitor closely, watch 
trends to ensure that 

it stays within an 
acceptable range.

ImportantUnimportant
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u	 Seek additional funding from management. 

u	 Consider cost-saving measures such as bundling (grouping ser-
vices from one provider to obtain price reductions). 

u	 Examine labor profile; consider using lower-cost labor where pos-
sible. 

u	 Outsource (outsourced organizations can often have a more eco-
nomic and efficient approach or knowledge that saves time). 

u	 Use net present value management concepts (delay money out of 
the project, accelerate customer money into the project).

Scope
The sum of the project’s products, services, and results is in jeopardy. If it 
appears as though you can’t deliver all or some of the scope, consider the 
following actions: 

u	 Renegotiate with the customer and suggest that some scope be 
moved to a follow-on release of the product, service, or result.

u	 Delete some of the features and functions. 

u	 Engage additional resources to work on the project. 

u	 Consider outsourcing some of the work. 

u	 Eliminate time off project for key resources, especially those at 
less than 100 percent utilization.

All control actions should be documented as appropriate.

Your project has been initiated, planned, executed, and moni-
tored and controlled – now it’s time to close it out.
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Imagine this: You’re a project manager for Digital Mind Manufactur-
ing, a startup software development company. You have several proj-
ects currently in progress, including one to improve the manufacturing 

resource planning software of a highly valued customer. The project has 
been long and interesting, the deliverables are done, and it’s now time to 
close the project. You meet with the customer and hand over the revised 
software. The customer is delighted with the final deliverable and accepts 
ownership of it. The CEO of your firm is also delighted with the result; 
there is a big handshake and an article in the corporate newspaper about 
the customer, your work, and the new software. However, with all the ex-
citement and activity surrounding the end of this project, you only had 
time for a quick team meeting to thank the team members and then a 
short off-site celebration. You turn your attention to your other projects 
and the new projects you were being handed as a reward for your good 
work. 

Then the problems begin. 

u	 Approximately one month after delivery of the software, the cus-
tomer is calling for the source code. You’re unsure what the con-
tract says in this area and you promise to get back to him. 

CHAPTER TEN

Closing the Project
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u	 You receive a call from your finance department; they want to 
know why you’ve been billed for $767.23 in long distance phone 
calls from the phone that’s in the office at the client site, after you 
had stopped using that office? (Darn it! You should have shut that 
phone off !) 

u	 Your program manager has informed you that he wants to know 
the value realization of that MRP project. Regrettably, you didn’t 
do a financial close-out and may not be able to accurately deter-
mine that information. You also realize that the program manager 
is a bulldog and will call you every week until he gets an answer. 

u	 The customer is now calling to ask less subtly about the source 
code, and now also wants you to come out and do some fine-
tuning to the user interface. (You wonder if you should be doing 
this. Isn’t this change management? Where’s that darn contract?) 

u	 It’s now two months after delivery, and the finance department is 
asking why the outsourced vendor on the MRP project is still bill-
ing against that project. Did you forget to notify the vendor that 
the project was over? 

u	 The customer is now alleging that you didn’t prepare them ad-
equately to work with the new software program and they’re 
demanding on-site training as well as associated materials. Was 
training included in the contract? Is this new work? 

u	 You agree to make some minor improvements to the software for 
the customer but soon realize that all your programmer assets 
are assigned 100 percent and in order to help the customer you’ll 
have to set back other projects, and regrettably this will be un-
compensated work. Also, if you do this, will the customer expect 
other free services? 

Regrettably, project managers encounter many of the negative out-
comes identified above every day. If the closing of a project is not deliber-
ate and planned, you may end up dealing with after-effects and related 
problems for a long time. In some cases project managers are still trying to 
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resolve issues that are years old! For project managers these sorts of prob-
lems can be especially problematic because: 

u	 It’s your name that’s associated with that project, and you get a lot 
of unwanted notoriety. 

u	 As indicated in the story above, you’re being assigned new projects 
and these lingering issues divert your attention and energy. 

u	 A lot of good project work can be overshadowed by one or two 
seemingly insignificant but lingering project closeout issues. (The 
project manager who left the phone on managed a project that 
generated over $500,000 in profits, but when he sees his manag-
er, the manager asks, “How could you forget to shut that phone 
off ?”) 

u	 A poor finish to the project can reflect very poorly on your firm 
and lose future business.

Luckily, these and other problems can be prevented by ensuring 
that your projects are closed using a defined and structured process. The 
benefits of using a standardized and structured process for closing a proj-
ect are: 

u	 All the right actions are taken 

u	 Ability to track and manage the benefits and costs of the project 
(measure value realization) 

u	 More effective management and control of costs, especially the 
life cycle costs of the deliverables 

u	 Improved stakeholder and customer satisfaction – all stakehold-
ers will know that the project work is concluded and the deliver-
ables have been transferred; therefore, all work from this point 
forward is baseline management or warranty work and should be 
handled accordingly 

u	 Better organizational learning because your project team will 
have an opportunity to reflect on the lessons they’ve learned and 
suggest future improvements 

CLOSING THE PROJECT
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u	 A sense of closure and achievement for the team 

u	 Improved morale through participation in the closeout process 

u	 Improved future performance

A very important note about closeout is that often it’s perceived to be 
a one-time event that occurs at the end of the project. A new, better prac-
tice is to conduct a closeout at interim points in the project. For example, 
as one phase of the project work concludes, before you start the work or 
get too invested in the next phase, take a moment with your team or your 
customer and review the previous phase and conduct a closeout meeting 
for that phase in which you capture lessons learned and opportunities for 
continuous improvement. This is a current best practice used in many or-
ganizations. Don’t wait until the last moment to get things done; doing it 
incrementally makes the process richer and more effective. 

Types of Project Closeouts 
There are generally two types of project closeouts. The normal closeout 
is associated with a project that has successfully run its course, has been 
delivered to the customer, and now must be closed. Most closeouts should 
be of this type, but for many reasons some are not. 

A second type of closeout is the project termination closeout. In this 
case, for varying reasons (competitive, performance results, environmen-
tal), the project is being closed without conclusion. This may also be called 
premature termination. As an example of this type of closure, an organi-
zation created a product, but the final project commercialization review 
revealed that two competitors were in the marketplace and, as a result of 
the long developmental time for this project, this product was not sub-
stantially better than those on the market already. The Strategic Oversight 
Team decided to not go commercial with the product and it was retained 
as an internal tool. 

Another example is that of a company that created software for a 
state government. They were in late-stage development for the product 
when the state legislature enacted legislation that required a significant 
amount of rework on the product. The cost of the rework would have 
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been prohibitively higher than starting from scratch. As a result the soft-
ware company and the state mutually agreed to close the current project 
and to start again with a new project. 

Another important point is that closeout for projects that are con-
ducted internally (no customers outside of your company) aren’t conduct-
ed with the same discipline as those that are under contract with external 
customers. This can lead to several key problems:

u	 Customers continue to place demands on the project team be-
cause they don’t think that the project is finished.

u	 Resources cannot be reassigned because they’re still receiving 
work on the old project.

u	 There’s a lack of accomplishment because some projects, like zom-
bies, either never die or continue to come back to life time and 
time again.

To be effective, every project should go through a formal closeout pro-
cess. Let’s walk through the key closeout activities.

Closeout Activities 
Every project and every project environment will require its own unique 
closeout activities, but there are key activities and systems that are com-
mon to many projects. When attempting to identify the items that apply 
to your project it may be helpful to use a checklist. In his wonderful book 
Checklist Manifesto, author Atul Gawande (2010) makes the case that any-
one who is confronted with a complex set of activities can make their work 
more efficient and effective if they follow a checklist. Closing projects is 
a prime example of this concept. There are typically so many things that 
the project manager and team need to ensure that they get done, that a 
closeout checklist is an indispensable tool to ensure that closeout is done 
right. Additionally, as mentioned above, it’s a good practice to establish 
a standardized (consistent) process for the closure of a project to make 
sure that the key things get done and that project performers understand 
what’s required of them. In some organizations project managers have 
made the checklist items tasks or work packages on their work breakdown 

CLOSING THE PROJECT
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structures. It’s also important to note that when the requirements of the 
project are being defined or specified, the work that must be done to com-
plete the project is also being defined. Experienced project managers often 
say that when you define the deliverables in planning the project, you’re 
defining project closeout requirements as well.

Some of the typical activities found on many project closeout check-
lists are discussed below. More are listed in Exhibit 10-1.

Contract Closure 
Have the responsibilities of each party been met as detailed in the state-
ment of work? If there are remaining work items, have appropriate steps 
been taken to identify and engage resources to ensure their accomplish-
ment? If the contract has been fulfilled, then take appropriate action 
(meeting, mail, etc.) to notify the customer about project closure and 
completion of the contract requirements.

Documentation
Are all relevant document systems completed and closed? Example sys-
tems are:

u	 Scope specification

u	 Project change log 

u	 Project repository (also known as the project control or project 
workbook) 

u	 Risk management documents 

u	 Quality management plan (quality assurance and quality control 
documents) 

u	 System maintenance logs and records

Security 

Ensure that the following security-related tasks are performed: 

u	 Temporary access to systems is canceled by system administrators.

u	 Security badges are collected.
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PROJECT CLOSEOUT CHECKLIST
Item Task Description Required Comments

# Y N

Closeout delivery

Close contract

Redeploy people 

Redeploy assets

Settle supplier contracts

Perform financial closure
  •  Audit timesheet entries
  •  Act on timesheet audit
  •  Final timesheet printout
  •  Prepare final GP Analysis
  •  Notify accounting to lock time recording system

Package final solution results
  •  Prepare archive CDs of project deliverables (one 

for customer, one for project files)

Request customer feedback
  •  Customer satisfaction survey

Activate solution support
  •  Set up support contract (where applicable)
  •  Inform customer of support policy

Evaluate solution

Form evaluation team

Evaluate solution components
  •  Quality (meets requirements)
  •  Customer satisfaction
  •  Skills developed
  •  Reusable components
  •  Profitability
  •  Actual schedule

Nominate intellectual capital for capture in 
corporate knowledge management system
  •  Methodologies
  •  Techniques
  •  Skills
  •  Architecture
  •  Industry knowledge
  •  Customer information
  •  Competitive edges
  •  Unique concepts

Provide performance feedback

Create project completion report

(continued)

Exhibit 10-1. Project Closeout Checklist

CLOSING THE PROJECT
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PROJECT CLOSEOUT CHECKLIST
Item Task Description Required Comments

# Y N

Review and act on evaluation feedback
  •  Adjust techniques and methodologies
  •  Skills development plans
  •  Lunch & learn to share lessons learned

Interactive media closure

Return collateral to customer

Archive source files on CD

Organize project files for archive
  •  PCB (hardcopy)
  •  Email database
  •  Archive correspondence

Get project reference approval

Get approval to enter project into competitions

Prepare marketing brief

Post referencable projects in marketing database

Post competition-able projects in marketing 
database

Prepare public relations announcements
  •  Lunch & learn
  •  Company-wide memos
  •  Management briefing

Recognize team contribution

Other completion items

Prepare final report to customer
  •  Financial results
  •  Schedule results
  •  Quality results

Verify and document compliance with all 
contractual terms

Compile customer acceptance documents 

Initiate and pursue claims against customer

Prepare and conduct defense against claims by 
customer

Identify new business and enter into lead capture 
system or process as contract extensions (PCRs)
  •  Project extensions
  •  New business

Update accounting records to show project closed 

Exhibit 10-1 continued. Project Closeout Checklist
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u	 Unique accounts such as Outlook access are cancelled.

u	 Physical security is notified of status change.

u	 Key corporate information is returned.

Financial 
To understand the financial performance of the project, validate value re-
alization. To ensure that charges to the project are concluded, consider the 
following actions: 

u	 Close out charge codes (unique codes assigned to the project 
against which project charges are recorded; these charge codes 
help to track expenses and charges to projects).

u	 Prepare final project financial report.

u	 Check to ensure that all financial obligations have been met and 
all expenses have been paid. 

Vendor/Contractor 
In many cases contracts with vendors or contractors require a formal writ-
ten notice of project close. Ensure that you understand the provisions of 
the contract that you’re using and comply with its provisions. Some typi-
cal activities to consider are: 

u	 Notify the vendor/contractor of the final date for billing.

u	 Ensure that the vendor/contractor is aware of and has a plan to 
complete any items for which they’re responsible that are not yet 
completed.

u	 Prepare the required vendor/contractor performance reports for 
your procurement department.

u	 Prepare the vendor/contractor feedback/performance report.

u	 Pay the final vendor/contractor charges (keep retainage, or set 
aside contingency money from contractor payments when appro-
priate).

CLOSING THE PROJECT



186

PROJECT MANAGEMENT ESSENTIALS

Legal 

For many projects there are legal considerations. Consider a legal review 
of project documentation to ensure that unique corporate confidential in-
formation is identified and managed accordingly. Also, review key docu-
ments to identify intellectual property, and manage those in accordance 
with your corporation’s IP directives. 

Benefits Management
This is an emerging area of importance. Many organizations undertake proj-
ects to achieve the results predicted in the business case or the program or 
project charter. However, historically, those same organizations have done 
a poor job at measuring and tracking to ensure that those promises were 
achieved after the investment is complete. Benefits closeout will probably re-
quire some measurement at the start of the project and some measurement 
at the close of the project. Additionally, it may require actions to continue 
the measurement system after the project has closed. The project manager 
and the team need to plan for this important action as appropriate. 

Logistics 
This area may not affect every project, but it’s worthy of consideration on 
enough projects that it’s mentioned here. 

u	 Return leased, rented, or borrowed materials and equipment.

u	 End office and workspace rental agreements.

u	 End rented or leased living arrangements.

u	 Document and return corporate assets. Include loans of equip-
ment or software between stakeholders. Many organizations have 
property that must be signed for when borrowed; ensure that all 
material is returned and that you’re released from responsibility.

Customer 

This is perhaps the most sensitive area of the closeout process. Even if the 
project has gone well it can break down in the end if closeout is handled 
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poorly. In those cases where the relationship with the customer has been 
strained, closeout can be far more challenging and may require unique 
strategies to deal with such issues as acceptance sign-off and problem reso-
lution. Some of the key activities in any case may be: 

u	 Obtain customer satisfaction feedback.

u	 Formally notify the customer of the end date of the project.

u	 Conduct customer acceptance tests.

u	 Deliver key documentation (such as as-built drawings, source 
code when appropriate, training manuals, help desk info, and 
warranty info).

Transition 

In many cases, to end your responsibility for a project you’re required to 
ensure that the next step in the chain internally or externally is prepared 
for and accepts responsibility for ownership or management of the project 
result. Consider the following: 

u	 Develop a transition plan.

u	 Activate the warranty.

u	 Turn over maintenance records and instructions.

u	 Conduct a transition meeting when appropriate. This is especially 
important to ensure the orderly transfer of knowledge.

u	 Communicate the transfer of responsibility widely to ensure that 
all stakeholders are aware of the new responsible party.

u	 Establish a help desk when appropriate.

u	 Update materials with new operating guidelines. Ensure that 
business processes have been updated to conform to the project 
results. This process should have started and been an integral part 
of the requirements gathering, project design, and implementa-
tion. Sarbanes-Oxley and other regulatory environments have 
made documentation ever more important. 

CLOSING THE PROJECT
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Communication 
To ensure that the project is recognized as closed, to advertise key aspects 
of the project, and to ensure that key stakeholders are aware of changes in 
responsibilities, some or all of the following steps should be considered: 

u	 Advertise the success of the project and its launch in internal cor-
porate communications vehicles.

u	 Communicate project closure via several channels.

u	 Conduct a closeout meeting with team members.

u	 Conduct a closeout meeting with customers.

u	 Conduct a closeout meeting with management. 

Team Closeout 
Perhaps the one closeout area that’s accomplished with regularity is team 
closeout. Project managers often have a need for closure as do many of 
their project team members. You need to ensure that all recognize that this 
effort is concluded and that their work is finished, and you want to recog-
nize their contributions and achievements. Even if a project is terminated 
early, it’s a good practice to conduct a closeout meeting. 

When a project ends prematurely rumors abound, including the belief 
that there was a negative reason for the project’s end. A good team close-
out for even terminated projects will give the project manager a chance 
to ensure that team members recognize that it wasn’t their fault that the 
project ended and to thank them for their good work. For successful and 
unsuccessful projects the following closeout items should be considered: 

u	 Conduct a team closeout meeting (or celebration meeting if ap-
propriate).

u	 Notify functional managers or resource managers that the work 
on the project is complete and their resources are returned (pro-
vide the effective date).

u	 Prepare performance appraisals when appropriate.

u	 Recognize those resources who performed above and beyond ex-
pectations.
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u	 Make arrangements to help those resources in need of special help 
to improve their skills or to enhance their performance.

u	 Record newly acquired skills in the master skills database.

u	 Conduct a lessons learned session. Capture things done well and 
things that could be done better.

u	 Ensure that internal resources are aware of any remaining work 
they own.

u	 Document training for team members’ professional development 
files. 

Final Thoughts on Project Closeout 
The project manager, the project team, and ultimately the organization 
can increase their abilities, knowledge, and effectiveness by conducting an 
effective closeout process. However, in many organizations each project 
is treated as a separate entity unrelated to other projects. In those organi-
zations closeout information from each project isn’t compared with the 
information from other projects. If lessons learned are documented but 
no action is ever taken, then they’re just lessons observed. Those organiza-
tions and teams lose a lot of opportunities for learning, improvement, and 
growth. A growing best practice is the use of a central organization, such 
as a project office, to collect, organize, and analyze project data. That orga-
nization further defines changes to organizational or project practices as a 
result of the analysis. If a project office doesn’t exist in your organization 
then consider accomplishing these actions at the program or multi-project 
leadership level. Some excellent ideas for improvement can emerge from 
this process because improvements in performance are based on objective 
information collected in a standardized manner. 

Another key concern is the trend toward less formality in project 
management and the perception that the elimination of project bureau-
cracy speeds performance. If a project is a unique event that will never be 
repeated (in fact or in form) and will also never have to integrate with oth-
er projects or events, then, yes, much of the bureaucracy and formality can 
be eliminated. However, very few projects fit into that narrow parameter. 

CLOSING THE PROJECT
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Most will be revisited for upgrade or improvement or will be done again 
for a similar purpose. In order to improve project and product production 
effectiveness we need to gather data and study results to enable enduring 
improvement in performance through the reduction of rework and scrap. 
If we don’t do this in a routine way we’ll become stagnant and ineffective. 

Finally, the cataloguing of lessons learned (gathered at different points 
in the project and not just at the end) should be closely managed. Effective 
cataloguing of lessons learned requires version control, bookmarks, and 
effective management. The audience should also be considered and an ap-
propriate method of collection and display selected (for example, having a 
shared drive on a server that can be accessed remotely is a good idea when 
the team is geographically dispersed). In fact, the management of lessons 
learned data is so important that we’ve devoted an entire chapter to the 
subject. 

Your project has been officially closed, but there’s one more ac-
tivity you need to undertake to improve your future project management 
performance – document your lessons learned.
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Lessons learned are the result of analyzing things that went well 
(and why) and things that did not go well (and why) in a project. 
They must be gathered and disseminated as they come to light, not 

only at the close of the project. Some teams focus heavily on what went 
wrong and fail to note the successful activities and approaches that they 
want to replicate in similar future work. The implementation of lessons-
learned processes is one of the most important ways to improve the proj-
ect success rate. A common saying that sums up this concept is “feed-
back – the breakfast of champions.” 

Yet until recently lessons-learned processes were unevenly applied, 
and it’s still rare to find an organization that makes full use of the intellec-
tual capital represented by the lessons learned on projects. Why do most 
projects fall down in the collection of lessons learned? Is it a lack of time, 
a lack of resources, or a lack of value perceived? Sadly, it’s usually all three. 
Typically the collection of this information occurs at the end of a phase or 
a project; the people involved may have already moved on to another proj-
ect, or may be so multi-tasked that they’re just happy to accomplish the 
phase or the project delivery. Further, there’s often little immediate reward 
for doing a good job on lessons-learned collection and documentation. 
How does one turn this problem around? How is the situation developed 

CHAPTER ELEVEN

Lessons Learned . . . And Used



192

PROJECT MANAGEMENT ESSENTIALS

where everyone follows a set process and reports lessons learned as early 
as possible?

Establishing a Lessons-Learned Methodology 
The key to success is to establish a lessons-learned methodology early in 
the project and to get all the stakeholders involved. That means develop-
ing: 

u	 A written methodology 

u	 A standard format for reporting lessons learned 

u	 An archive of those lessons learned that’s easily accessible by ev-
eryone who needs the information

One of the real challenges is getting all stakeholders to adhere to this 
and the other methodologies used to manage the project, especially if the 
project manager doesn’t have any direct authority over a stakeholder. 

The lessons-learned methodology must first lay out the various ways 
that the lessons learned may be discovered. These should include both in-
advertent discoveries and those coming out of formal project reviews as 
well as ad hoc activities that rely on the expertise of the team members. 
The formal project reviews must include project status reviews, design 
reviews, and process reviews. They will compare the then-current state 
against the project plan and standard work approaches. Project status re-
views are normally held on a regular basis (typically weekly, bi-weekly, or 
monthly depending on the project size, complexity, speed, and criticality), 
and the reviews monitor and discuss issues such as cost, schedule, scope, 
and performance. Design reviews typically try to answer the question: 
does the product, service, or software design meet the requirements that 
have been defined in the project? Process reviews focus on the question of 
whether the process can be improved. 

The methodology must also provide for discovery of lessons learned 
outside of formal reviews, such as a problem or noteworthy success that 
arises during the normal course of business – the discovery of a delay or 
failure as it occurs. This information should be detailed enough to give 
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all team members awareness of how they may discover a lesson learned so 
that all will have a better chance of knowing what to look for and of dis-
covering those items or conditions. The issues that merit inclusion in this 
system are wide-ranging. While matters such as supplier issues, process is-
sues, and technical issues are normally included in most lessons-learned 
systems, ones often ignored are people issues, including feelings. Because 
virtually all progress on projects is the result of human effort, one must 
not give short shrift to the people issues, including feelings and percep-
tions. Remember that perception is reality for each individual. So deal 
with those feelings and perceptions, or be plagued by them! 

The methodology should then detail how and when the discovered 
information should be documented. It’s best if the information is docu-
mented as soon as possible after the event. Requiring that it occur within 
24 hours of the event is usually reasonable. There are three reasons for this 
rapid recording mandate. First, the people involved with the event are still 
around to remember and document it; second, the passing of time has 
not skewed memories; and third, rapid recording provides an opportunity 
for earlier application of the lesson learned. It’s critical that the method 
of documenting should not be so onerous that it’s avoided. To deal with 
that issue, many teams have found that a quick and simple memo or email 
report serves them very well. The email is favored by most teams because 
it’s their most common form of written communication and because it can 
usually be forwarded most easily to those with a need to know. The report 
of the event providing the lesson learned should include seven or eight 
basic pieces of information about the event. They are: 

u	 Title of the event (normally selected from a dropdown menu, e.g., 
Integration Testing Failure) 

u	 Additional descriptive language about the event 

u	 The WBS number or some other simple reference number to 
quickly locate where the work is detailed in the project docu-
mentation 

u	 What happened 

u	 What the project plan said to do about it 

LESSONS LEARNED . . . AND USED
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u	 What was really done about it 

u	 How the action worked 

u	 What the recommendations are for next time

If the description for each item is limited to not more than two sen-
tences, then the report remains manageable. If the report format is de-
signed as a template that can be readily downloaded to a lessons-learned 
database after review by the team, then the entire step of writing up the 
lessons learned is moved out of that end-of-phase or end-of-project time 
period where time and resources are short. Some of the most effective sys-
tems use a template with a dropdown menu for the title of the event. By us-
ing a dropdown menu, the system forces the original lessons-learned author 
to classify the event using standardized terminology that will later be more 
easily searched than if each author could use his or her preferred (and usu-
ally non-standard) descriptors for the event. This standardized language 
and search capability add great value and functionality to the database. 

Once the reports are received by the project manager, there must be 
a process for their immediate review, sometimes with a request for more 
information or clarification from the reporting party. The reports are for-
warded to those who need the information and then archived until the 
periodic review (at the end of the phase or end of the project) determines 
which lessons learned finally go into the lessons-learned database for long-
term retention and availability. 

Should you not have the advantage of gathering lessons-learned ideas 
from some form of regular reporting such as described above, you could 
employ a questionnaire (such as in Exhibit 11-1) to elicit some of the most 
important lessons learned. In addition to the operational facts type of les-
sons learned described above, many opportunities for lessons learned can 
be developed by a survey of the project team members. While the survey 
may seem a very subjective tool, it’s vital in order to understand the per-
ceptions of the team members so that project managers can improve their 
approach, address the concerns and perceptions of team members, and be 
more cognizant of how others see them and their actions. 

Team surveys such the one in Exhibit 11-2 can be done periodically 
throughout the project to gain insight into team members’ feelings and 
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Exhibit 11-1. Project Lessons Learned Questionnaire

PROJECT LESSONS LEARNED QUESTIONNAIRE
The purpose of this questionnaire is to help review the results from the project 
and to translate those results into lessons learned and recommendations for 
improvement. Attach this document to the project closeout report.

General Questions
•	 Are you proud of our finished product or system?  	
•	 What was the single most frustrating part of our project?	
•	 How would you do things differently next time to avoid this frustration?	
•	 What was the most gratifying or professionally satisfying part of the 

project?	
•	 Did the Project Management Methodology work? Which of our methods or 

processes worked particularly well?	
•	 Which of our methods or processes were difficult or frustrating to use? What 

could be done to improve the process?	

Intergroup Coordination
•	 What difficulty did we have in working with other stakeholders who were 

responsible for a task or set of tasks relating to the project?	
•	 Did we have the right people assigned to all project roles? Consider subject 

matter expertise, technical contributions, management, review and approval, 
and other key roles. If no, how can we make sure that we get the right people 
next time?	

•	 Did stakeholders, senior managers, customers, and project sponsor(s) 
participate effectively? If not, how could we improve participation?	

•	 List team members or stakeholders who were missing from the kickoff 
meeting or who were not involved early enough in our project. How can we 
avoid these oversights in the future?	

Requirements Definition
•	 Did our requirements definition identify all the project deliverables that 

we eventually had to build? Did the delivered product meet the specified 
requirements and goals of the project? If not, what did we miss and how can 
we be sure to capture necessary requirements on future projects?	

•	 Did our requirements definition mistakenly identify deliverables that were 
unnecessary? If so, how can we avoid this in the future?	

Planning
•	 Were all team/stakeholder roles and responsibilities clearly delineated and 

communicated? If not, how could we have improved these?	
•	 Were deliverables specifications, milestones, and specific schedule elements/

dates clearly communicated? If not, how could we improve this?
(continued)
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•	 Was the Project Budget met? How accurate were our original estimates of the 
size and effort of our project? What did we over- or under-estimate? Consider 
deliverables, effort, and materials required.	

•	 Describe any early warning signs of problems that occurred later in the 
project. How should we have reacted to these signs? How can we be sure to 
notice these early warning signs next time?	

•	 Were risks identified and mitigated?	
•	 Could we have completed this project without one or more of our vendors/

contractors? If so, how?	
•	 Were our constraints, limitations, and requirements made clear to all 

vendors/contractors from the beginning? If not, how could we have 
improved our RFP or statement of need?	

•	 Were there any difficulties setting up vendor paperwork (purchase orders, 
contracts, etc.)? How could these have been avoided?	

Executing and Controlling
•	 Did key team members have creative input into the creation of the design 

specifications? If not, whom were we missing and how can we assure their 
involvement next time?	

•	 Did those who reviewed the design specifications provide timely and 
meaningful input? If not, how could we have improved their involvement 
and the quality of their contributions?	

•	 How could we have improved our work process for creating deliverables 
specifications?	

•	 Were the members of our test group truly representative of our target 
audience? If not, how could we assure better representation in the 
future?	

•	 Did the test facilities, equipment, materials, and support people help to make 
the test an accurate representation of how the deliverables will be used in 
the “real world?” If not, how could we have improved on these items?	

•	 Did we get timely, high-quality feedback about how we might improve our 
deliverables? If not, how could we get better feedback in the future?	

•	 Was our implementation strategy accurate and effective? How could we 
improve this strategy?	

•	 Were our status reports produced on time? Were they helpful in monitoring 
the project? If not, why not?	

•	 What worked well in the review and approval process?	
•	 How did the process for managing change perform?	
•	 Did our hand-off of deliverables to the customer represent a smooth and 

easy transition? If not, how could we have improved this process?	

Exhibit 11-1 continued. Project Lessons Learned Questionnaire
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TEAM QUESTIONNAIRE FOR CAPTURING LESSONS LEARNED 
Give a rating for each question according to the legend. 

Personal 
0 = DON’T KNOW   1 = STRONG NO   2 = NO   3 = MIXED OPINION   4 = YES   5 = STRONG YES 

•	 Did you enjoy working on the project? 
•	 Do you feel you have developed additional skills? 
•	 Did you have the necessary skills to meet your objectives? 
•	 Was the training on the project adequate? 
•	 Did you find the work challenging/interesting? 
•	 Additional comments: 

Standards 
0 = DON’T KNOW   1 = DETRIMENTAL TO THE PROJECT   2 = LITTLE VALUE   3 = SOME USE   
4 = VERY USEFUL   5 = EXCELLENT 

• 	 Rate the value for the following standards: 
-	 Documentation standards 
-	 Turnover procedures 
-	 Status reports 
-	 Project walk-throughs 
-	 Team walk-throughs of subsystems 
-	 Project management standards and methodology 
-	 Other (please specify) 

•	 Do you feel the standards were generally adhered to? Yes/No 
•	 What additional standards should the project have developed? 
•	 Additional comments: 

Project/Product Development Environment
0 = DON’T KNOW   1 = STRONG NO   2 = NO   3 = MIXED OPINION   4 = YES   5 = STRONG YES 

•	 Did you have the proper equipment needed for the project? 
•	 Did you have adequate software to do your work? 
•	 Were the tools and utilities useful? If not, why? 
•	 Was the office environment good to work in? 
•	 Do you feel the recommended technical solution was a good choice? 
•	 Additional comments: 

Development
0 = DON’T KNOW   1 = STRONG NO   2 = NO   3 = MIXED OPINION   4 = YES   5 = STRONG YES 

•	 Was the overall business design clear to you? 
•	 Was the overall technical design clear to you? 

Exhibit 11-2. Team Questionnaire for Capturing Lessons Learned
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Exhibit 11-2 continued. Team Questionnaire for Capturing Lessons Learned

•	 Did you know where to find documentation on the business and technical 
designs? 

•	 Was the level of documentation on the project adequate? 
•	 Was the documentation handled in a well-structured manner?
•	 What procedures/methods would you use again? 
•	 What procedures/methods would you not use again? 
•	 Additional comments: 

Testing
0 = DON’T KNOW   1 = FAILURE   2 = NEITHER FAILURE NOR SUCCESS   3 = LIMITED SUCCESS 
4 = SUCCESSFUL   5 = VERY SUCCESSFUL 

• 	 How well do you think the following was handled? 
-	 System testing -Turnovers 
-	 Defect reporting/fixing 
-	 Issues reporting/fixing 

•	 Additional comments: 

Communication
0 = DON’T KNOW   1 = FAILURE   2 = NEITHER FAILURE NOR SUCCESS   3 = LIMITED SUCCESS 
4 = SUCCESSFUL   5 = VERY SUCCESSFUL 

• 	 How successful/useful was the communication? 
-	 Between colleagues? 
-	 Between you and your direct supervisor? 
-	 Between you and the project manager? 
-	 Between you and the customer? 
-	 On overall project status? 
-	 On the objectives of the project? 
-	 On your objectives? 
-	 On your performance? 
-	 On the objectives of the development team? 
-	 On project decisions? 
-	 On project issues? 
-	 On team issues? 

•	 Additional comments: 

Planning/Scheduling/Status Reporting
0 = DON’T KNOW   1 = FAILURE   2 = NEITHER FAILURE NOR SUCCESS   3 = LIMITED SUCCESS 
4 = SUCCESSFUL   5 = VERY SUCCESSFUL 

•	 How would you rate the overall project planning? 
•	 How would you rate the overall project scheduling? 

(continued)
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•	 Was it difficult to meet deadlines? 
•	 Did you feel involved enough in planning/scheduling? 
•	 Did you feel involved enough in estimation of your work? 
•	 Did you feel comfortable in raising issues? 
•	 Were issues you raised dealt with adequately? 
•	 Did you feel the hours you worked were too long? 
•	 If you worked long hours, did you feel pressured into it? 
•	 Additional comments: 

Methodologies
•	 In your opinion, what methodologies did the project use? 
•	 How well did they work? 
•	 Why? 
•	 Additional comments: 

Summary
•	 What in your opinion were the three main project strengths? 
•	 What in your opinion were the three main project weaknesses? 
•	 In your opinion, was enough attention paid to quality in both the 

development process and the final product? 
•	 Any other comments you would like to add? 

THANK YOU! 
Your input is valuable. It will enable us make improvements in future projects. 

Exhibit 11-2 continued. Team Questionnaire for Capturing Lessons Learned

perceptions. This can provide an opportunity to correct problems and to 
support continuous improvement in both process and human relations 
aspects. The project manager must create and maintain an atmosphere of 
trust and open communication to be truly successful and to get optimal 
results from such surveys. Remember, perception is reality!

Don’t Shoot the Messenger 
A discussion of this issue would not be complete without addressing some 
of the political and legal realities that one must face. The issue of access to 
lessons-learned archives creates some problems because lessons learned in 
many projects may be company confidential, not to be accessed by clients 



200

PROJECT MANAGEMENT ESSENTIALS

or vendors. This might necessitate having a special company-confidential 
lessons-learned database in addition to the standard lessons-learned data-
base for the project. Should one have the need to establish this company-
confidential record, it’s imperative that corporate counsel be consulted on 
whether or not to do so, and if so, how. Remember, very few writings can 
be protected from discovery in a legal proceeding. 

Another political or cultural issue is how lessons learned are com-
municated to others. Problems arise when the information needs to cross 
fence lines from one department or division to another. In many compa-
nies different divisions use different project management software tools 
or methodologies, so there’s an initial cultural bias against ideas or les-
sons learned from other groups. Sometimes the solution or preventive step 
documented by one group won’t work in the other organization, and this 
problem is only worsened by the global aspects of many projects. A solu-
tion that will work in one country may be contrary to law or common 
practice in another. 

One regional project management office of a global organization 
found it particularly valuable to have a monthly lessons-learned meeting, 
lasting a couple of hours, that all project managers were required to attend 
either in person or via teleconference. The goal of this meeting was to pro-
vide all project managers with the most up-to-date information on lessons 
learned on recent projects. This strategy has been tremendously successful 
for them, even though they have projects underway in five countries. One 
of the most important benefits of this process has been the more rapid em-
ployment of the lessons learned. Instead of waiting until a project has end-
ed and the lessons learned are reviewed and downloaded to the knowledge 
management database, lessons learned can be acted upon immediately by 
project managers in other similar projects, thereby saving time and money 
and impressing clients with the mid-process improvements and cost and 
schedule savings that the company is able to bring to bear. 

While most project managers complain about how many meetings 
they must attend, this lessons-learned monthly meeting sponsored by 
the project management office gets nothing but kudos and enthusiastic 
participation from all of the project managers in that region. They also 
credit those meetings (along with several other initiatives that they have 
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undertaken, such as their enforcement of compliance with the proj-
ect management methodology and knowledge management database 
fulfillment) for their Level 3 rating in project management maturity and 
improved profitability.

Project managers should apply this same principle by sharing lessons 
learned at the regular project status meetings and not wait until the end of 
a project phase or the end of the project to communicate these to the team 
members and other stakeholders. 

Knowledge management systems are entangled with the resolution of 
the information distribution problem. Availability, habits of use, and ease 
of use are all foundation questions when one tries to get lessons-learned 
information disseminated. One of the most effective ways to achieve com-
pliance with use mandates is to incorporate a metric in the project man-
agement system and then enforce it. Excellent results have been achieved 
where project and program managers regularly review the lessons learned 
and where they have established performance review criteria that measure 
compliance with the lessons learned and process improvement systems. 
What gets measured, gets done! So project managers and teams need to 
find a way to incorporate those performance standards and measurements 
into their management system – and they’ll be surprised at the improve-
ment in their project success rate. 

Who’s Responsible? 
Even increased frequency of review doesn’t solve the problem of our ten-
dency to put lessons learned on hold. Capturing the lessons is only step 
one; when the process of documenting and organizing lessons learned is 
ignored or postponed, their value to the organization is lost. Part of the 
barrier is that the time and effort required to document and organize les-
sons learned feels like drudgery. Few people take pleasure in documenting 
events, including lessons learned. 

The solution? Some organizations now take the responsibility of doc-
umenting lessons learned away from project managers and project teams. 
They make team members responsible for passing along project experi-
ences and providing details about what they’ve learned, but they rely on a 

LESSONS LEARNED . . . AND USED
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lessons-learned subject matter expert – a project knowledge management 
coordinator – to take care of and manage lessons learned. Lessons-learned 
management includes gathering, documenting, presenting for review and 
approval, updating, publishing, and making people within the organiza-
tion aware of all lessons learned and how people can benefit from their 
use. This position should be part of a project management office or similar 
internal department. Organizations without a project management office 
or similar function focused on project procedures may want to keep the 
responsibility for lessons learned at the project level. Managing lessons 
learned is a full-time job. Let’s look at what’s required to effectively man-
age lessons learned.

Job Description 
The project knowledge management coordinator, responsible for gather-
ing and documenting lessons learned, should (Casey 2012): 

u	 Take project-specific experiences obtained in project review ses-
sions and word them in such a way that they become generic and 
can be applied throughout the entire organization. 

u	 Review other sources for lessons learned, including meeting min-
utes and internal and external audit reports, to discover, capture, 
and document new lessons learned. Lessons learned need to be 
stored in a database and categorized so that they’re easily search-
able. 

u	 Organize and present newly documented lessons learned to an 
internal review group for approval. The review group should be 
charged with the responsibility and authority to accept or reject 
new lessons learned as valuable to the organization. 

u	 Update the lessons-learned database so that new lessons learned 
are published and made available to project teams throughout the 
organization. 

u	 Keep the lessons-learned database up to date by removing lessons 
learned that have resulted in process improvements and are now 
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part of documented procedures. Those lessons learned should 
have been saved in the back-up documentation/history/traceabil-
ity matrix for the improved process. They can be especially im-
portant in preventing a repeat of history should a future manager 
want to try a previous failed approach when all who remember 
the history have moved out of the organization.

u	 Make people within the organization aware of what’s included in 
the lessons-learned database and, more importantly, how project 
teams can use this information to their benefit. 

Dedicating a position to managing lessons learned provides 
value and support to the projects under way – freeing up and saving time. 

LESSONS LEARNED . . . AND USED
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action parameters, 157
actual cost (AC), 171–72
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adaptive/agile approach, 46, 51
adaptive methods, 4
adjourning, 110
adjust schedule, 99–100
administrative guidelines, 42
agile methodology, 4
allies, 35
alternatives analysis, 70
ambiguity risk, 118
ambivalents, 36
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analyze schedule, 97–99
approvals, 45–46
approved project budget, 81
area of order (AOO), 59, 162
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88–89

“art” of project management, 7–8
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B
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budget, 60–61
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(BCWP), 172
budgeted cost of work scheduled 
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budget stage, 60
bundling, 176
business risk, 117
butterfly effect, 161–63

C
calendar time, 65
cause and effect diagrams, 124–26
cause-risk-effect format, 124
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change control board, 150, 153
change management, 150, 153, 
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change management board, 150, 

153
change pot, 155–56
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change requests, 45–46
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	 project termination, 180–81
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	 lessons learned, 200
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compromising, 114
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(CAMs), 63
Control Account Plan (CAP), 63
Control Accounts (CAs), 63
control action matrix, 174–75
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